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EXPRESSI ON SYSTEM COMPONENTS THEREOF AND METHODS OF
USE TECHNI CAL FI ELD The present invention relates to

wo b@e32hsl of gene expression, and in parti cul B€T/CA2005/001508

systens for the inducible expression of a DNA

s EXPRESSIONS Y $ TEMa COMBONENIGEFEREORMANBIMERHEODS OF USE
BACKGROUND ART Techni ques i n nol ecul ar and cel | ul ar

bi ol ogy often involve the introduction of an exogenous
OFteNECAEGUENpe i nto a cell, for exanple encoding an
open reading frane, and the expression of the
exogerbhepresegtimwentioni relates to the fiedd of gene gupressiors andhin particular

d t.i de. tein.. Typical | t he..
SR o PR RRLT? BsRstnd AR Sauchics; PRGRDa (Y29 grosenous
Lmﬂgrsehﬁ@lcg_ont rol of a pronoter sequence and pronoter

el ements suitable for the binding of appropriate
transcription factors and RNA pol ynerase. |In the way,

t \LLzes the expression machinery of the
H%gp&ggﬁﬁbF@;%ghérdinate_expression. Such expression

syst enpechBiqubLindmeREr sidvécliathr bidlegy bR&LinvbRe thdidlodection
constitutive expression wherein the degree of .o
eofanexogenous genrbic spquenenintod cell fonera encodingtanapan reading
i nduci bl.e _expressi on wherein the deqgree,of  ex ssion
5 @0 s PRrFSBny S Prorius EaielPk Wil e cfl X6 Benate the
CHRHESPPIdS ¥ bR Byicilly] thélopeh Yeadfidf fAmdikeinGorpbrated into
desirable to carefully control expression of a forel?n

& siitable vestor undst theedontrok of a pramgitesaquensierand aremgter elements
notnal .. end nous. expression profile. In r

e ordR BERRRE T pBPRPEAR e bRo tiugys Arf KNV potymerase. 1m
Sthé! 4y Othe Rlebiof uf EzesRS Bx i3 foni thatihiney oF fedfost €8 @ @érdinate

not be tolerated by the host cell. In sone

cxpragponances, the only way to generate a cell line or
arec knant vir vect I g 1 Ni .

o oo SR SN bR, e SO ARREL 0 s it invone

n@nBtitati e exprossidiewnérbinsthadegraé offespredsidiesanndt/bé) cédigvlled, and
expression is turned on to a desired |level, or for a

dheser Bt saable dndusily cxpressien wheeeinfthe Hegreg (éraxpegssion can be

fsczg)glﬁglog%(cg &g?&g&gg ?a)ég)#é " Qlcithd gx;ﬁ'&és?orn s%l':sgen‘@ra?‘e gﬁ{ikl\{lglqy useful
where it is desirable to carefully control expression of a foreign protein in a host
cell, for example to simulate a normal, endogenous expression profile. In other
circumstances, inducible expression may allow the study of proteins whose
constitutive expression might not be tolerated by the host cell. In some
circumstances, the only way to generate a cell line or a recombinant viral vector
that expresses this protein, is to use an inducible system, which is maintained in the
off state at most times, such that expression is turned on to a desired level, or for a
desired period, only at the time of the experiment.

Some expression systems of the prior art are derived from prokaryotes, and
of these two have proved particularly useful: namely the lac and the fet operons.
More recently, another inducible system has been developed as disclosed in United
States patent publication 2004/0205834 published October 14, 2004, corresponding
to US application no. 10/135,362, filed 31 May 2002, which is incorporated herein
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of these two have proved particularly useful: nanely
the lac and the tet operons. Mre recently, another

w0 nibgo32ie system has been devel oped as di scl oBerCAR005/001508

United States patent publication 2004/ 0205834
pubtiesihed Obt giveferréd, eri2@Qdmenar ﬂésmyﬂtdimg}s tsmithlge for use in

applicati 10/ 1 fil 2002,
§mf“ﬁﬁ “grsatn PR TINEF 8? ﬁ%ﬁlcf‘%?r@r‘ ﬁB‘B“g f }/hﬁ Eaulg “gl“ control
&rﬁiﬂgq{eé@ 'mg?l le{/é]' ?{8§é§§ﬁ)ﬁm’f}ﬁs %b’\btg%ﬂé %wft@l{ 1§J§1ﬁ1llap to the widely

manmmal | an ce range of applications including

\legg a8 %}E}?%m q)lﬁ rltem'éke%hlfﬁ %g gtcﬁﬁére&r bafcne?xa['?q%gessor derwied from

- e)( ressi on new gene- sw
T ,
PSP, o, P is

135 pUSAIFRE &SitPbdrizE & e feri PatB¢ PO RN DO E61Bikts (bff‘6 génep dtdadized in an
the degradati ve pat hway forp-cynene to its benzoate

eneron /gy el hs- Ccymmeﬁmt snfellewed by the @'@r@@r@r HahisZegponsible for
t%gefﬁlglﬁ t%g{aﬂt@n OP- SmQ%EqIF ]gé) g%@Q%SLOZI éur t ogr%?gs R)yb(gtg Olpg‘lr&ls 1S

'S responsi degra
Rbulate Fyea repiREsoR PEItEs Phalecudd (TR DEEdsul Iskhmthlat bipes Opsator
is regulated by a repressor protein nnl@ﬁule (CynR) of

2B08Hce2 AbPnithain B TKLS sQRCYAL 6 the PromBEHENCESmR is in a DNA-

downstream of the start site of the pronmoter . CynR is

biRdidg NYNRioRFAkiBS &ggfmgmeamaﬁceo%kycymen& he efseRCendfeffector
cynene or cumat e fector , , (3A, B) nolecule

]g ﬁ S Bl es patent publication 2004/ 0205834
I'scloses the transformation of CynR into an activator

(CTA)U 1¥e S't%tfgﬁ)a{e%t gPM?c]aﬁ?ﬁ@bby/eﬁ(? ?4312{5% Ps tﬂentr:hﬁﬁ)rmatlon

cont ex ovir vectors ow anount

of C&\d%@o‘l’én akgvaten WTedby ﬁls&ﬁhtoevé\/lhll@hbtﬁmpmeﬁmmm In the
| evel s fromthe Cunate-regul ated prormter CR5. Thi
cantat a5 edenpwirgl ectpes, I vebhlowsnaintse g%d%&ﬁﬁsarsreqmred to

{cglpeg/rghﬁélelgqsﬁgﬁsﬁ \f@\} ?sr fr\é{nSH% éﬁ%%g te@rgﬁo{ng W(fl@ﬁj This

e sane [ eve of "activafion urthernore
¢dneraltiRald ohé\ Tey-stvitoh petidre rldifge beiduats bhagpottbe aad raotigator v1rus
fronnter CW5 in all cell lines tested. Thus, cel

cmvs%m regiee §a ppueve the same lguds of agtiyption: fugperRpre, the
oF o)&qﬁ[ S}B{G% Eél@or%%plgeec‘%f 'ttpaﬂ thes'sf}&?% gﬁfﬁﬁc{vﬁ EM@%( I?ﬂnglll cell lines

1’on 1 § presumabl y 1 nconpat
cekd. Thewcbll lides sdhly iekpretsingl oTA- aregudeditl efopraohieving maximal

production_in cTA ) _ . _ :
protein expression. Since maximal protein production is presumably incompatible
with maximal cell growth, the ability to down-regulate protein production in cTA
cells in the presence of cumate during clone selection facilitates the selection of high
producing clones. However, in its current configuration, this system is not as readily
amenable to large-scale production since the induction of protein secretion requires
the removal of cumate, a process that is cumbersome in large-scale culture.

There remains a continuing need for inducible expressions system that permit
tight regulation of expression of associated exogenous sequences. In particular,
there is an increasing need for inducible expression systems that permit regulation of

the level and / or duration of expression. Ideally, such expression systems may

permit near total silencing of gene expression as desired.
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cells in the presence of cumate during clone selection
facilitates the selection of high producing clones.

wolowewsn215in its current configuration, this SBGI/E€ARG0S/001508

not as readily anenable to | arge-scal e producti on
since the induction of protein secretion requires the

iSFELRLa: oF i By BNAIORE crmins' & cont i nut ng need
for igduRioBjeBt EPtRE RVEHRS :ﬁg&malg;&;tefi;&b%g&;ﬂ?g nk';srovide

regul ation ‘of expression of associated exogenous
ap nfvsibdeexpressiopsystemul ar, there is an increasing need

t equlles Ao Reroufatt of 15 aPeheRtiR) fpn A Mas Bl pFifereed
eBHRARTHLD B prodidelah ndueibidle:pr e A Sy QBmSY ShedhFa 1891 and / or

permt near total silencing of gene expression as
dyession of expressicosErbecrulated. | NVENTI ON It is an obj ect of

(1 Bl 68 1 LU0 LA Epomorisin

s6diea6d vafant BECRNR IR lexhibite d hightr affihity €@t CyRRespoase dément when
enbodi ments, to provide an induci bl e expressi on system

in A prdsereds ratherthan am absencen! agatigeiopmolsculex Jn prefersed ¢rappdiments the

OBRaS R LR cobPeOs BURSSL RO DL R84 i s

wAsMITCyaR.CynR that exhibits a higher affinity for a

CynR response el enent when in_a presence rather than )

an abisanethergspeat thefipesntion preylidasdprean isplatgd ppbmpelgotide encoding the

enbad,. th ol ypeptide further conprises a

pf)r;'.zi’ﬁgtédge‘te?%fasl\ llnggntgocl)lﬁai n covalently attached to the

sequéan afothér dspéut tif in@htitn prdvide’al doastnas paaprisihg the isolated

I nvention provides for an isolated polynucl eotide i

pehaoglenide efdhgBvortign in perghlerastociation yithanprometes sequease suitable for
. | . i . .

BRARE Lok DY SPY 8B BE B AD e SRl BRI Sl hid construct i

toRsfoahé®ingsshedtakli.on with a pronoter sequence suitable

for causing expression of said pol ynucleotide to .

generlngBotheN agpess tejapentioa PRpeses P baTBlie o el fransformed with the

&)Bmigfﬁ{ggmje%(gna host cell. In another aspect the

'nventron provi dés a eukaryotic host cell transforned

Wi t h Bréferabby) stierhost cedlf is fureher frassforineed. with a second construct comprising:

(1) a promoter;

(ii) at least one CymR response element; and

(iii) an open reading frame encoding a protein to be expressed, in operable
association with said promoter and said at least one CymR response element, whereby in an
absence of an effector molecule said CymR variant exhibits reducing binding to said at least
one CymR response element to cause little or no expression of said open reading frame, and
in a presence of an effector molecule said CymR variant exhibits increased binding to said at
least one CymR response element to cause expression of said open reading frame, thereby to
generate said protein.

In another aspect the invention provides for a method for producing a recombinant

protein in the host cell of the invention, the method comprising the steps of:
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Preferably, the host cell is further transformed wth
a second construct conprising: (i) a pronoter; (ii) at
wo easp3une CynR response elenent; and (iii) anPOPEA2005/001508
readi ng frane encoding a protein to be expressed, in
oper abl e association with said pronoter and said at
| east one CynR response el enent, whereby in an absence
of i SRneiEtne A Mastdl W A SeSpRRCYITAN ORI 1 <
reduci ng gBQgH?%&&ﬁ@&f%;at | east one CynR response
el ement to  cause little or no expression of said open
readi ng f (igrae JeastroheiGyneR prspemsackenesht;amdef f ect or
nol ecul e said nR variant exhibits.jncreased bindin
Lo said ati] engRengritivg fame EacRsiesaid Erampial gt dperable

2LERLESTHAR sﬁg eﬁﬁér?%t?ﬁﬁenfo?@‘%@ Gaifi LIRSt ohé ¥rebfbnse element;

generate said pro I'n anot her aspect the invention

provi des for a nmethod for produci ng a reconbi nant

protein in the ho i nvent

|1 of t ' t h thod . .
Conpf) TR Brlrs gl Gy P SRR FPRAEHAER cEarfoon o
(W4 (E s RBrREE ?ﬂﬁ SRR H B in RRERUd SipRGsioh lof s@d BF&W&:ﬁ&ihg frame thereby
sequence; (11) at l'east one Cy response el enent; and

td génieyat@saidpenmbeadi prgteim.ane encodi ng sai d reconbi nant
protein in operable association with sai.d.eukaryotic
b OBt BlaIRE SPEPUGE! TUR e RS FSCpCHTe B S lated

|| B RINALNR oRCHhREEIRAsMEBEM! FhéBY eX e Al Said
pé§ﬁ%§ﬁ%diéted egprggéionrﬁn%o t he trans?%?égd cellsmof
pslyapcléatidetio aihnsioel to Benceatp sad pplynemidesan de oqsutatedeat déasigin part

ST, S BB S A RS e
tr?ﬁﬁgﬁ'ﬁ@ﬂt With ae ﬂ}eé?dndcabéﬁ}e A sdsshel (YﬁHRL@/ﬁEﬂeEl)ein #H absence of said

bk
east one CynR response el enent, Wwhereby expression of
effaétor moleyule chiddiynak ekpresseth oot wed expressiparsessgitebinds th said construct

l tid | ated at | i t
o5 HUHG <o ey ol 514t ABE oA B raRbo R A AB g sccond
cbh&rBOATd iffblts bRprEsdEiTsald' RS fréé{/lﬁ%@réﬁlé &hcBBing said recombinant

expr €ssi on cassette expressi ng . whereby rnan
padisienarel iafa sededced et dfecton nededués wid eff@jormelsprendiyting binding

ool CARLESSL0R SaSSeLLe LS, L, ool SANSHIHE
A0l D o5l BT sane il pn i
fencodiusigg seprassi@caisidraeimbinant protein.

In another aspect the invention provides for a method for regulating transcription of
an open reading frame in operable association with a promoter and at least one CymR
response element, the method comprising the steps of:

(a) providing a polypeptide comprising a CymR variant exhibiting reversed DNA
binding capability in that the CymR variant exhibits stronger DNA binding activity in the
presence rather than the absence of an effector molecule such as cumate or an equivalent
thereof; and

(b) altering a concentration of said effector molecule.

In another aspect the invention provides for a kit for generating a eukaryotic cell

comprising an exogenous gene selectively upregulatable in response to a presence of an

effector molecule, the kit comprising;
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protein, and in a presence of said effector nolecule
said effector nolecule inhibiting binding of said CynR

W0 eoos@st1Tonstruct to cause expressi on of rcTAPCEHaAZH05/001508

rcTA binding said CynR response elenents in said

second cofyh fint polyaudlaatideichatpaisingansact i vati on of said
open reading _frame causing expression of said
recongina%}aﬁﬁ%Pﬁmﬁﬁmin anot her aspect the invention

provi des f.qr, ' anscription of

an open r@gg}%ag?&gggmﬁg&%%g?gg?gkgggg%iationpmﬁth a
pronot er @nd chdnihgesist foomeo@priadiegs ffams postiemsrsuch thaksaid open

t hod i sing th .of i ( iding.a. .. .
<o B Eor U S SBiR a  heBeltl Tfign v s
plofbfl &t %%a@%&%mq bhdckldedthat the CynR

variant e its stronger bi nding activity in the
pr es@asetomtdpetynublactidd@ngbisergce of an ef f ect or

nol ecul e such as_cumate or an equival ent thereof; and
(b) alt er {thySKOBROREEMIFat i on of said effector

mol ecul e. (igr&n%?eﬁ Fb%ﬁingsfpd%en%%n.g RYEIA PO REKY k8 SiafiH with said

a kit for generating eukaryotic cell conprising an
p@XRgenous gene sel ectively upregul atable in response

t f. ffect | he ki .
compPhEERg e g SF P SPLGET e S AR T LR 1 hene
trgrfsff&l;rﬁe{i if?ﬂg%g%??{y?tié hbsl)t &, 2h8 @5 in AREnITRnlcBR OB AR ]ccule, said rcTA

ement ; a cloning site for an open reading
efitibicag paic inigdneting tocdaid 4 dtasseriedCopR mespensti ahgmént ereause little or no
once. posjtji.oned at.%g%d clo [ Qera I ‘
i d

RSB SO RED FESIE TR B PEFRICEA] o YO ARy e gpigsaid CymR

v%’a‘ﬁﬁeﬂﬁﬁi@iﬂg%r?s@(ﬁﬁi‘ﬁhinﬁ(@kai@ 2BREQ e POIMRIMEHERE ERent to cause
conprising; (i) a second promoter; (ii) an open
readPnﬁ@ﬁb@mmekhdbdhngompﬁm%A i n operabl e associ ation

with said erebg each of said first and

secoﬁaaﬁbvgggggég%ﬁﬁégogwﬁ‘§%ﬁtable for being
transfornﬁgahgy Aot i ¢ host cell, and in an

absence of "an effector nolecule, said rcTA exhibiting

reduci ng biinasegnd opsraicddiag flamasncaheg CymR erewrgniyelent thereof,

el ement to cause little or no
whereby in an absence of said effector molecule said CymR expressed from said third
polynucleotide binds to said at least one CymR response element in said second
polynucleotide to inhibit expression of r¢TA therefrom, and optionally binds to said first
polynucleotide to inhibit expression of said open reading frame, and in a presence of said
effector molecule, said effector molecule inhibiting binding of said CymR to said at least one
CymR response element in said second polynucleotide thereby to cause expression of rcTA,
said rcTA binding said at least one CymR response element in said first polynucleotide
thereby to facilitate expression of said open reading frame.

In another aspect the invention provides for a biological material derived

from a deposit filed on September 16, 2005 at the Canadian International Depository
Authority in at the National Microbiology Laboratory, Health Canada, 1015
Arlington Street, Winnipeg, MB, Canada R3E 3R2, said deposit having an accession

number selected from: 160905-01, 160905-02, and 160905-03. The invention
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expression of said open reading frame, and in a
presence of an effector nolecule said CynR vari ant

we@ziveo32ihg i ncreased binding to said at | eastPONEADYFRI1508

response elenment to cause Preferably, the kit further
firtweppicvetes focy produsi deriyedl fromdhe bidlegical onggetidi afghe @eposits
a third gronnter; and (ii) a second open reading frane
MEALIWIAOYynR or an equival ent thereof:; whereby in an
absence of said effector nolecule said CynR expressed
fromsaid third pol ynucl eotide binds to said at |east
BBHEF OFSRRIBSKINSH EHEMRRAWINGSI d second

pol ynucl eotide to inhibit expression of rcTA

therefrom and optionally binds to said first

FRAY NUGIBAT drithat R kB S flvaB SRy BBN-OR 5AfacZALBCIORAN 1X10° 293A cells
reading frame, and in a presence of said effector

werd temsfeeted vathddugf dfd meanzedwpllasoud ®NAhAYCRIShgcbneaamiy® of of PEI

i d t id at | t el nt .
TR PRI e e
1 9RM16%H iBO6Ocll filRs. Rkt Efgﬁe%%ifpi‘ﬁ?(ea abaff 3 Wealbultivation, and

one CynR response el enent in said st pol ynucl eoti de
verrdaiyymesufeacint of @pertenfpGekxiivny oporsmifattiop enthragdagkvags containing

51 1 B AT R R AGF /B PBTHS® BeBEre Gfp R el of cumate.
T% ggm%w;@re sa085nék 13 G%{)@?ﬂ@l@:@%}} ARy BatrhRA8kvator cTA and a

sitory Authority in a onal ~ M crobi ol ogy
gbabah bl toomyratibjedinb bt aCHfodiddifEOhBe Ar | i ngt on Street,
W nni peg, MB, Canada R3E 3R2, said deposit having an
accessi on nunmber selected from 160905-01, 160905-02,
Fasce 1.6R985%A31 pidfiee domyRnikeantdHh WiRlItyps OVA 486 rdedmbmant mutated

product derived fromthe biological material of the .
ctépbsirics. Heblei28R8LCRbbrel cRIvEre DESORI PTAGN (EVTHE or recombinant

Figure.l: 1 nduction charac iSi4 csS of
AT i B e Y PO TS e gpagions of
abdeflSé8itRAcy2 dhughthd c@rhatk] (29 Reca@Binah@sisdABMEM VCTA, with cumate
pAdCR5LacZ-neo and 8 ul of PElI reagent, and sel ected

inhilltion, trieeb Iy wead mbagjues appeargn tisopagGoMpgrediWithihe lene iethe absence of
diluted ratio of 1-.1.3.cell/well,.ih 96-well .pl at.es.,.

ctpeftoPhish Spbndinaipliciefuhol G iretinBBd/ 983 cyme

nftiddrd Mﬁh%&ﬂghe e 12 sudithABASLESIRE ol DIRPPRYEK are visible in
b-Gal actfivity upon infection with adenovirus

thegrittai Inicnytrasheser el ue plaawssaee vividieon oy piRteypiieut pumple addition,
presence or absence of 200 ug/m of cumate.
Figure 3: Induction characteristics of various cTA mutants. Stable 293A-CR5-LacZ cells
were transiently transfected with pladmids pAdCMVS5-1-1BcTA, pAdCMV5-3-1BcTA and
pAdCMV5rcTA respectively. Each transfection carried out with 2 ug of carrier DNA and
400 ng of plasmid DNA. As a positive control, the transfection of wild type pAdCMV 5¢TA
was performed under similar conditions. Two days later, the transfected cells were subjected
to B-galactosidase staining using the B-Galactosidase Reporter Gene Staining Kit. (A)
Mutant 1-1B almost diminished the transactivator activity with the phenotype of no
expression of B-galactosidase activity with or without cumate induction. Mutant 3-1B
displayed a completely reversed phenotype of 1-1B mutant. Regardless of the presence or

absence of cumate this mutated transactivator always initiated the reporter LacZ gene
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The figure shows the subclone # 13 displays the high
activity of transactivator cTA and a good inhibition
WO 2006037283 nost a 40-fold difference. Figure 2 PCT/CA2005/001508
Adenovi ral plaque conparisons fromw ld type cTA and
expesoobi(BhMutanit3sd@ tevedlad Hielreearsesinct8madsingpared with the wild type

R AR e P Y ST o Lz

geh&8R8Sdd WeRdey Wi th 200 p.f.u. under the conditions of
absence or presence 200 ug/m cumate. (A) Reconbinant
vi rus AdVCWCTA, VVI t h cumate inhibition, no blue viral

ear | th_th
rif 4 EDaREEREH o realE Ry BT BRD S0 ey R or G
rc’PJAaGMQ%ns&@ trarRFRB0h - HaE 293@1@(5)%!1\1‘2 ceBls wery st Mafisfected
changed the features of cTA such that with cumate, a

witleplaprhide pAld&AMI¥ Sc B end pAEMY §ral Avathp] ugt &f. a plasmid coding for the

ont ras seyer al S | bI n the
o1 o B h Y Zinbe PRAGN T e BEGP i el 1 done n
trlgh@aﬁ@% el prédefige G ab¥dHck 88 S0ubAnINGF aithate.. ALRPUE h cultivation, the cells
A-CR5-LacZ cells were transiently transfected with

wqt aelrviesisd pxkd[ﬁ;l%etosidasﬂa@nvpﬁwmmd fiBoTheanl extracts using B-Gal
pAd 5 TA respectiv transfection carried
B0 R BT 590gr B e SR S ROBRES AN Forfrgalize the

t
trﬂ%gtl o CI(\:I%Q&I' N Sg‘&%regrh'bgflrs irtr%efj Jgﬁpr%lgf{bzt{uﬁr]?att% fr?xﬁuafonv\ﬁﬂch linker and

rcTAAdiker. dihs errbrobalays staatad devipgor. r(Bhédcemt)e@If rc€Al 18 aweibée pool

geﬂe@dg’é’el@tlg‘ﬁgse‘%%éﬂg{‘ ? gP”@%Q%tét%& b &u% lrell ectg gl)ebyh}ﬁletéVﬁ{al vectors
en\%ﬂoc{hﬁg t@fl‘}W§ Ioud-PaTH shedrs e fegnacl vay e Eiay%qgtﬂe}/ ihdcells were

phenot ype of no expression of b-gal act'osi dase
haaedstediany fiwed hy usmg/lfmhknmmmlmable of 2fduc¢tharl fivhpanafor@aldehyde.

BOReACS AA G BRSSh el e AL TBoRE CTRE Sy, The result
sht‘ag/g’afl %vér%émﬁh'&tﬁ)tnqgcd)f @fncﬁl"f\%t' 2086 Rf ind) &tlbﬂ 'o? 'st%l%(élones

e repor LacZ geneexpression. (B) tant 3-
reveal ed the reverse function conpared wth the V\/I|d

ype transacivator cTA. der .t he induction. of e
Fitiean (L oo ETPREITE RB 1 Bb R e Yahe by CHULEs Stable
cigg GV Irb BN Bl were TRITPRE Wi deho eI Sorl WGR‘SQEFP( aAt)the MOTs 100

I ciency between transactivators cTA and rcTA
ortS0@nedpectively, and fveot grown uSCEoCH%ﬁ&AumRBHlLamZItb@HIcgmate at the

were transi ently transfected with sm pAdCWS5CT
CORRRNUFARIDNA/SY B/ Ivitdin thggtepperatyze a%ﬁ@ o %’J. gre?pGF“‘f Aneragh

m‘?_u:iﬁgl‘l';]lg{x ?gelfscva_é%e %@ 2[9@ f&fed EH& fi é@@'\(Mé m%@:&rre as descnbed as in

Fons were Gone 1 n tr|p icate, In presence
Figr4Bhsanageatd ROPAGSmhalgfis farngioeter géfet @FP 48prhssion initiated by rcTA
cultivation, the cells
transactivator. The result shows an induction factor of 1.5 to 2 fold at 37°C, much lower than
in stable 293 cells (Fig.4B). However, the induction of expression by cumate is no longer

apparent at 30°C while the overall expression is significantly increased.

Figure 6: Double regulation of rcTA-switch system. Left panel represents
theconfiguration in the double regulation in which rcTA expression is controlled by
CymR binding to the CuO operator downstream of the CMV5 promoter as the first

level of regulation. Upon addition of cumate, rcTA 1s produced and binding of
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wer e harvested and b-gal act osi dase activity was
anal yzed fromthe cell extracts using b-Gal ELISA Kit

wapale®ERPs Was neasured . Seap | evel s were usedP@ECA2005/001508

control to normalize the transfection efficiency. The
turgate ¢o sfdwactiviates thesipdurgiontod theudidd promderdhitgherogxpresses the
CTA-linker._and rcTA-Iinker. The errors.har re..
SPRH s dBYT SoTURE Y Skobe IVELSTgPERaN | I (6F deygene
PODA -(GRNE AL RYmMEIBIAVILNY et tFR61ch AT trandiedtE@vitR 386 \ng of
cells"were co-infected by lentiviral vectors encodi ng
Ol GOl € BTVS Gurr«JRG -5GF Rg o€ plaemid pAdYRS5-TwoZ dag 8 pg of seap
later, the cells were harvested and fixed. by usi
pfanaId SOREETA FRTQReBE DS E L SO WFfééuﬂwaYed i DMEM

f : : | wsi - £ .
R LR ARG el &' ForRr PR A3 raviie el P
gelactbsidsdeand sedp avieitiegectendesstitedn. f act or of al nost
20-fold in a popul ation of stable clones. Figure 5 :

Ef fect of tenperature on rcTA activities in the stable
rcTA CHO cells. Stable CHO CW5rcTA cells were

inf ect . i.th adenovi.r vect.or \/ h

ioor ot SeBREPR VLI A SR RRp B IERT PChoot s hrced
wgdémmim tfac@F tMinkdRUbn.CUNEH faddl refRsdenNaaNtédigueioal of the
30 ug/m, and in the tenperature of 30C or 37C

destde ceguiasion, inavkish rdBA expreetiorais emtrollpd by &fynaR \parding to the

vested. fixed and.fil the. s r .
CEOL R db PR el S o Ser B RE R S Afuiaion
pdh Yalisioh OfF chBRR! fcdTA BReIucEPaRKpineiHgiofdumaiettb 3¢ BA altyvates

rcTA transactivator. The result shows an induction .
tlcirsluctddn pfghe RS fpsprotgr tys Ghemegprepswiethe trapgrtar ngene. This
stabl e 293 cel | Fig. 4B) . er. . 1he | b f

irieey B8 BPnodnd o rehuiol CHEHE Mgt K105 SRR poots of

W3 I8 mifLec TV EIRE- $E ARIGIES 61 BI3-icF ASCRSISHATAGEP ) ells were cultured
i ncreased. Figure 6 : Double regulation of rcTA-sw tch

$yrst8enin the prespraseind absnes ehd B1gtmlefehmaaioa B §rani nSEAR levels
doubl e, reqgul at,i on i n _whi ch T X Sj j. .
vy 1A R sl of B B p@Baldy peroa. 1n 295

WIS LEIRA M AflatinBeth MM BreRionTBE BYe @S AL WEh fthd MV SNRIO plomoter
regul ati on. Upon addition of cumate, rcTA is produced

atowp ihedinductionclaerar o bosigeifirardlytingatsed while magtaening ghe same
f th CR5 pronpter that then expresses the reporter

Sf’evr? N eﬁlﬁr%sm%r?gﬁ?etrﬁ?%sertgﬁ%e'second | evel of regulation.

In the right panel 293A-CynR cells or normal 293A

cells were transiently transfected with 500

:
Fiawseitd SolesCWSERSFIAMEGOT A loiespPIEAT & PRH Rtk a2ISF-

d of seap plasn.d.as, | I c |
R et ElopS SRl ALRh R AAL CREGE, o 3HTTRE 1 g pmatyeca 45
IEHsHMfEQIhHoNGFY eXPfestion Withodr widitak @5ugymB&luméfet Blumbers

harvesting the cells, b-
on bars indicate the ON/OFF ratio.

Figure 9: High expression and tight regulation of GFP in CHO-CymR/rcTA clones
A. CHO-CymR/rcTA clone #10 cells were infected with AACR5-GFP and cultured
in the presence and absence of 50 pg/ml cumate for 48 h. Fluorescence (GFP) or
phase contrast micrographs of the cells under induced (+ cumate) and uh-induced

conditions are shown. B. Selection of sub-clones of CHO-CymR/rcTA clone #10
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gal act osi dase and seap activities were nmeasured .
Figure 7 : Double regulation of rcTA-switch systemin
WG @ba72293 pool cells generated by |entiviral PECARNIN5/001508
transduction. Left panel represents the configuration
andf#300:e CHOHIye R/e&g W eibhot0 amd elbinec30r wdia sebplonsd by hmiitgng

trolled b MR bi ndj to t Cu t
G TeL S B TR Sndna o the Ch0 cbeTater e
cuéﬁag@%ﬁéa%ed 80 398t LirAnc10fe SAMBiLuseli ad ArdfereREo@pced

Ing of cumate to rcTA activates the induction
in@fictiondeveR5 pronoter that then expresses the reporter
gene. This constitutes the second | evel of regul ation.
In the right panel, 5 X 105 stabl e pools. of . :
Figas- & i{fect PA/taRBeramppotrhe Grpregson of Apecrusligblepeqgep in the

G oS4t ] Moo o Mg TR R ap orp
arlie asIy-€ A IF 11ERS - SWAPIGEP S wRes Redvantis G CHO erdivaf witheor

i ncubation period. In 293- CynR cells, regulating the
wishprt eysiatsnatdhe concenieatinngft i wgiml.auisu traepsibire of 30°C or

|| ows the, i ct| ctor, . to be sjignifi I .
3 P RS s e U g 4 S s, SFAGE EXpression was
mg%%gfzeglgi%ié@é&/&f clifife HRARME. §an81EABhoWd B8Vl of SEAR GkddRBtion

rcTA clones. 293-cTA and sel ected
in2 SBBRCOY GRO-c EA/AFE I GRie SENEr @F P nhed t €H OMCymRASTREL @F35/6R 5-

sEpreatra At B30 Enond st Bahaes B EdEPe MRerber o
on bars indicate the OV OFF ratio. Figure 9: High

expression and tight regulation of GFP in
CHO CynR/rcTA clones A. CHO CynR/rcTA clone #10 cells

re i cted with ADJCR5-G-P and cultured in the
Dﬁ%@i@%@E@and absence of 50 ng/m cunate for 48 h.

Fl uorescence (GFP) or phase contrast m crographs of
the cells under induced (+ cumate) and un-induced
condFor thapumpose sftbepres@it uSehten fherdesdripsion tlt &vltegvsgfses a number of

CHO CynR/ rcTA cl one and, #300: nR/ r.cTA cl one .
S Rlree o decsBt gt DRCG BeiolRga 5 9 TATEPHAC e et foyponsisient
urld¥est SRSt Me kel M6t Sith Whihdy, AfdRTeGhE sddpelhin to such terms, the

presence and absence of cumate as descri bed above.
fdd@cg defolitoons abdprowsiedused as a reference for

i nduction level. Figure 10. Effect of tenperature on

t he expression of the inducible genes in the

Construct: refers to any recombinant polynucleotide comprising a vector and an open
reading frame to be expressed as required under the control of a promoter. For example, a
construct may comprise ‘naked” DNA such as a plasmid, or may take the form of
recombinant DNA encapsulated within a viral particle. Typically, a construct is designed for

insertion of the recombinant polynucleotide into a host cell.

CymR response element: refers to any DNA or polynucleotide that is able to bind CymR and
/ or a mutant variant of CymR. Preferably, the capacity of the polynucleotide to bind CymR
or a mutant variant of CymR is dependent upon a level of an effector molecule such as

cumate or an equivalent thereof. Most preferably, the CymR response element is CuO.
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stable CHO cells. Stable CHO pools
CHO CynR/ r cTA/ 10#- 35/ CR5 - SEAP- GFP and

WER6OTRIHFL/ CR5- SEAP- G-P, were grown in CD CHTredaosn01508

with or without cumate at the concentration of 50
Eﬁfkﬂbr matedulat indhedds eama ewdtculeablyf to30ihamce §i2MNA binding capacity of
ectivel Af t 10 and .d i ncubati on,

Vel BRIeRECSHEbeleP G mOTELIES Medide BOTHA A cauivalent thereof.
gﬁé’d é{mval?éf?seﬂo dﬁnfa@%luﬁ@ Suk %Qﬂo? llﬁ’lflte§EeA|f)1Q{18H§‘lcﬁ hAThobhzoic acid
st abl e CHO CTA/ 5F1/ CR5- SEAP- G-

(b IR, rtomathyD furB &t CRE- etlﬁﬂwﬁz@%@ ou:alshls tlereddDi@aimhydpara- or 4-

B R 03 B A Lo s o
§Hr%egtr91?p5c§ifn'sﬁ¥1h§8f3 h%mémyibemat&@%tréyl%a@ﬁé 40{ bilt &,@i&zoate 4-

refer to reconmbi nant DNA fechnol ogy. 'In or
phwih&tezcmt@ I4dmn2¥ihdlzroat¢s4stfmybanmbé¢ stﬂandylngybnhzd)due 4 -n-

eci fjicati.on ai ns, .i.ncludin the nto
BB b 4 N bRy RPN SioRo g0 e
Mnﬁé{'ﬂlber{zﬁﬁt@r§41&ck@6}¥bé&68m Hﬁﬂfor&ﬂét}iﬂﬁgﬁz%‘ﬁfe' Q%thyl -m-xylene,
conpri sing a vector and an open reading frarme

éw;m}éts»hede abnmecapﬂtnhxdnm mdadlytdltn@ec-ﬁ}rﬁlunm-pmmatep} olmtotoep -toluate, and

exa a construc naked' such .
o Rl g Skt SRR EERZ i a0 ot FeHD e acid, p-
BMGRBSHi@hEd pibidplbeRzolé ARY, RALiL a&a S-isdRyBRhI e add, p-tert-
construct is designed for insertion of the reconbi nant

pmiygbnmmlemnd,dbupmfem, p-ahosdbepalit aciQyN-methylnggobenzoic acid, p-N-

.refers to r.pol ynucl eoti de that
irde iRy freciha Rl R Gl 6K R
g’ﬂ}@faﬁﬁ,@g};eﬁzmg hgqcapacity of the polynucleotide to bind
CymR or a nmutant variant of CynR is dependent upon a

| evel of an effector nol ecul e such as cumate or an

B T 1 20 e e S B ot s BRI i
m%erRﬁHskﬁoﬁ"Qf ﬁNtAoth'aﬂfwlsLb%@l?@loﬁ&ﬁm%a@éﬂ%n@ﬁnﬁ@@ﬁﬂn&d’ a Rbst cell. The
or a variant thereof. Such effector nol ecul es

i:lnnédJEéJPcumuaélyqﬂa@d uaderi thab@ntol phere @pera&yd_tnk_ed to) certain regulatory

ldh%iaelﬁglllp RS ngagghlgg%qu gr r%ijp}:@%%i)egg%srrp%ag{ek;gsthgﬁve, inducible
gpﬂ@&gyb@nd ethylbenzoate or a salt thereof, mainly
para- or Asubstituted benzoate consisting of a bul ky
group of heteroatom such a those selected fromthe
gireoup Cogi ggrtgltng ggeglfe retggfﬁl rre:&%/ bc:a{&ﬁg%ggh%eﬁgﬁiwg?rgoes transcription
4s e ?&Mlt%@ﬁ?&l@&@p activRy h@gé’rﬁﬁﬂ #P@cBde an open reading frame of a particular
4- propyl oxybenzoat e, ut yl oxybenzoat e,

protein, part thereof, or a particular peptide or polypeptide or, alternatively, may encode an

RNA sequence that is of interest in itself, ¢.g. because it acts as an antisense inhibitor.

Host: Any prokaryotic or eukaryotic cell that is the recipient of a vector is the host for that
vector. The term encompasses prokaryotic or eukaryotic cells that have been engineered to
incorporated a gene in their genome. Cells that can serve as hosts are well known in the art as
are techniques for cellular transformation (see e.g., Sambrook, et al., Molecular Cloning: A

Laboratory Manual, 2nd ed., Cold Spring Harbor (1989)).
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4-chl or obenzoat e, 4-bronpbenzoate, 4-i odobenzoat e,
Abr ononet hyl benzoat e, 3, 4-di chl or obenzoat e,

wd2doios2wor onet hyl benzoat e, 4-et hyl - m xyl ene, PCT/CA2005/001508

4-vinyl tol uene, 4-n-propyltoluene, 4-allytol uene,
Dpttablyrloked t Thetate " orafly bnled) ot Sinieperblesassociation with” refers to

4-br.o analo ue of cumate such as )
nEengg s&La ﬁrm%egi' iy éﬂczho manner ahal{ ﬁléqbﬁ?/sl tg%‘ﬁf‘& carry out their normal

ﬂﬁfcgonso F5¥ SR PIE RZRKE isBfpefhblyCliiled t@& bfbmoter when its transcription is

p-1sobutyl benzoi'c “aci d, p- tertbutyl benzoi c acid,

uhdep tiof @mfropefathe patmcnzmrxd sach daHSpnpncrmmmgiu@mthmmmmcmnally

aC| Ndi met hyl am nobenzoi - ¢ acid,

6“‘& B}ﬁ {H€.80%¢ hyl ami nobenzoi ¢ aci d and

p- Net hyl am nobenzoi ¢ acid. Expression vector: This and

conparable terns refer to a vector which is capabl e of

iRredmmlbingxtt As useddressi the tapf "mntbhamt"rra&m@emclﬂicomthat is formed by

into. it after transformatlggs into rHiOSt cel Th%eA bin:

EXRFFBE X TPORRITRE INIC IS CACKLSARAPS § e&B?ﬂ‘*‘PSI"’“’bef‘ . AA recombinant

%bst%voul@@ceﬁlﬁbﬁdét bk R o REorRBihAtinhcleRGHM BARH the term "recombinant
sequences such a pronoters or enhancers. Pronoters

pedeie’hodss hayloeeic prositicadiyi sueh abpgiuci bl e or

repressible. Gene: As used herein, "gene" refers to

any nucl eic acid sequence that undergoes transcription
@ﬁbéts}ﬁlan%u}etor%nﬁ%@ RS §led dekein I"bubstafiti AR SUrEBYr 'PAAAEE’ means that
an open feading frame of a particular protein, part

theatesinéd produd ipfiee drcatlleast gepitiatly froe ﬁpm gxmmmelfengxrellular
%al%lgﬁgrgeg}%sl el %e/a{rggafrgs r%g}g 81%?1,51%(: Rgge 1?30( {] g%%t r}gtﬁms ca?bohydrates and
%BIdsSGHéﬁlemahlfsﬂ d@Ermitiag the Ay BF PERENObE Fuddic acid is by
eukaryotic cell that is the recipient of a vector is
ehetrbgetesisin atrhatrixsedt @ polikerylansidmoe agasngsaBrity is evidence by the
prokaryotic or eukaryotic cells that have been

SRRF ST Etiaf‘ngg’ 3&%?%?%‘&‘“5‘ gene in their genone.

Cells that can serve as hosts are well known in the

art as are techniques for cellular transfornmation (see

é/ iga.l veSamisoeéd hereinalviral Matet ahdequivaentrigmsAefer to viruses that are

() e St RE BN A AT AAOGISEr 1 § P sRiFhegectors maybe

Wil QPRF Rl Rirfbie 8¢ lr@ﬁéf&ﬂn@"ﬁlﬁ& irft6 t&lsSeith®r BOARS bfin vivo. Viruses that
el enents that are joined In such a manner that enabl es

mhesnbcteo commnronlyustedtfbrethe later paposauncludotis. retForirnesaapineyiruses,

ene is gﬁrabl%} | inked to a pronoter when its
tpl"1 REEPIEHEPOACTPES URYEY the control of the prompter and

such transcription produces the protein normally
encoded by the gene. Reconbinant: As used herein, the
tPee famablye poefbiredinefers te fpeeferredbfeaturdseir @spectscfttihelpropdest embodiments of

formed b :
the mvent10¥1, unless stated otherwise.

Promotor: A DNA sequence that initiates the transcription of a gene. Promoters are typically
found 5' to the gene and located proximal to the start codon. If a promoter is of the inducible
type, then the rate of transcription increases in response to an inducing agent. Expression:
Expression is the process by which a polypeptide is produced from DNA. The process
involves the transcription of the gene into mRNA and the translation of this mRNA into a

polypeptide. Depending on the context in which used, "expression” may refer to the
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experinmental Iy reconbi ning nucl ei c acid sequences and
sequence el enents. A reconbi nant host woul d be any

whemb/0sReei vi ng a reconbi nant nucl ei ¢ aci d andP¢TI€AL®5/01508

"reconbi nant protein” refers to protein produced by
srodhctiornafRINA Sprlosdimnt bathl y pure or purified: As used
herein, "substantially pure" or "purified' neans that
the desired product is free or at | east essentially

[£8adivafid F Q8th &R nat :ré'fgrs(f@ %ﬁ%éﬂ)ﬁd@,%@l@ﬁﬁd}tpﬁn C}hereof capable of

ntam nants may include, but are not limted to,
porat Girmsof io@rdetiby diithttemsaiptioh ifysitets andnher angit iS4 pobymerase to

deternining th ity of tej | ei hd |
fip BpE B AR o 4 ROROlE AN KRBT 24 236 PR R ol

: hihylel ' Bindnlietha BEBBERHRS 0 Pthea
g Pﬁgﬁgéﬁgﬁdm;% t& grwlsef gli Sﬁl}éﬁfgéa%/?ﬁ al vect orB: E%sﬁuseg °

heveeiion may inchldey Bstoprprotaind cequiisiag e fiymbe v arsant,afr @art tlaereof,
viruses that are utili.zed for transferri sel ecte
PSSy A s S atacting ot TR SrRf FE o Lymr
TR DR ggﬁty: ﬂsrbvzlﬁg F}él&ftiv‘é N R Wi RS LBl it} T RO SFHRA b 8reBNA attached

into elther in vitro or in vivo. Viruses that
havsctreaionalomain gy psedde temsadtieatiernt activitpu Apy$ensagtvatiha
the retrovifuses, enovi.ruses ar vpv,i ruses d
HBimacor s RS e berean iy A SR anP R A hilfiiepBafs ot the
@%E@%@éﬁtiﬁﬁahﬁ %nﬂfle,@ﬁ?@ﬁ%xﬁa&fvaﬁ&?d&hﬂﬂg gl be selected from

odi ments of the invention, unless stated Ot herw se.
Rircofsiibwing nynbiNAi teggreurc & - ha T Alial t TAF€s TAE 1, TAU-2, SH2, and
transcription of a gene. Pronoters are typically.found .
3 i yaing T GO S Ao AT o et 6 syl in (3 win
%ﬁgﬁ%@iatel that@n W Fanb:ti94ti dnl R nt UL bE Bcki¥REdestMNB results
t rate of transcription I ncreases in response to an
iim aeoordupcag@thtthe Exgrnegssifdre inExpoessi on i s the process
by which a pol ypeptide is produced from DNA. The

process involves the transcription of the gene into
MRNA and the translation of this nmRNA into a

. . . : . d.
1B RS TPRISI B PO SASA s P 5e
SCEPEAT R R TR R
%ﬁﬁh%ﬁgﬁ; Afht O rebhilbldry géﬁ%‘k?%@i&@@ﬁ&%&%%ﬂ@%réggﬁ R0 past

merase o facrlitate trarsactivation of
@ooatseSevard ivdysibds génerswatch aystanas hayve beén PRArtepurthblapt few

SRR M AT el R S
Lol RshtE F9PL hVeD thaciWBRnY 8k préfiton QsteRBdsed HetRhmate
gene switch system (19). This previous system displayed high-level activity in
mammalian cells compared with the Tet-inducible system, a widely used tool for the
studies of gene function. However, despite these attractive properties, the cumate
system has limitations for certain applications. A major drawback is the need to
remove cumate (the inducer) to induce gene expression, since this is cumbersome for
large-scale cultivation. As an alternative, the inventors have developed a modified
cumate-dependent gene switch or rcTA gene switch, wherein cumate addition, rather
than removal, is required to activAate gene expression. The modified activator, rcTA,

in preferred embodiments continues to display the desirable strong activation
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covalently attached to a transactivation domain. In
such enbodi nents, the CynR variant may provide
w@edoeosizve DNA bi ndi ng activity, and when requPCECGALI8/001508

attached transactivati on domain may provide
potamhof thealliAoin thattforvexaynplednyT A fetinsaat CR A pronoteiormidisplay
or part thereof may be used in accordance wth the
BOARObY high devst trpvgens eEsseion M%mﬂ@ﬁl.an EBIS W lRRYFR or stable
%{19%5;05% Sagti vati on domains may be selected fromthe

OW ng non-limting group: VP-1 6, TAF-I, TAF-2,
TAU- | Thd ie@prsSitRizedmiitdgé@estsdteatinques tis mabmproach for ge.neration
o & gengmpi ol et e IR Siidind G of an inducible yem

' | Ok BRI diRfRE RV e dAR) fatory DNA

P%gg%?@éo\r@g{c%orl ag(zdgﬂ%%é{{dhé t eachi ﬁgsﬁgg?%ﬁle ory DN
baauerdel Biith fobiridthdyDedDRGICRY BTh pbéiFe sEhcti PREFERRED), the
EMBODI MENTS To address the increasi ng demands from
EROBSRTE apleda Staish 2dgpnyinn ﬁ[&’é‘?‘PF?,fO%t“i*F‘eSCB?\%}gdﬁr%’mR
&utin@%gn%%dw rﬁf&gﬁxelﬁﬁﬂagésh.e@é SEGHR 9898 Iiﬁf_a‘g)lrotem encoded

progress i n the past 20 yea Several 1 nducible gene
By 600-bp wehe NEithaw detadehinf@pntive cegardinhthelsaattufesnff CymR, the
years (12-18). The invention disclos her ei n
BIVEVPEederpOl REdommMpeanEss é@Pr@%Pgloﬁﬁwe Yoganes gf CymR were

g&ybq[sh&mwﬁ inmt&iogﬁp@ménﬁﬁ%gg f@ﬁlsé.g% basesl: RD & Berease

umate gene swit ste IS previous system
thesihb@yee df Hhdjhg litlevaplpraptiaiewhtityntis n T exgdringsmta @rdtscol used to
conpared with the Tet-inducible_ syste Wi used
geuTale Hie 1tbﬁ%ryé’f’ﬂhqh%§1€6‘f’5tg%‘ﬁ%“ mﬁﬁawefaw%ﬁimggg averisc o a

' LR RBANBHES hidhNeh &Y IRERsRESHTht

%Z‘ieo%p%%rélg? ?@#@ ﬁ;?@g?@é@hgg’gpw%gt %gtgns. A naj or & S
diceankialodd fram tiie libeed ehch withre deffarentatevify ineespodsiee ro) cunmte
i nduce gene expression, since this is cunbersone for
Ingugiéiscal e cul tivation. As an alternative, the

| nventQ ?Eeﬁﬂ)\élgly%%¥%bg§ﬁ%nga\}m§?%ﬁs%h CINTBh Qe ABRGRARMhat the

gene sw erein cumate
addictdl oapsacatherc A o legharahtringis actixption @dtenhoalabarni fat, ehe
ene expressi on. nodi fied activator, rcT

1. Th ! A
PRGN YALRF (BRHGHY TIPS ISBRYGINGEESPOBSIYS RgMQJer(he)- Lf_ﬂe new rcTA
BTG, SRR ASIYB BB hliniBhed SELATAIC ftivation
gopliayompambleablcT Ahigbartieuilaly prefoned embodipmesthe dnventors
manmal i an cells in transient or_ stab] e expression

syBrofric PPROTMARAEIDE JHis SYHGM PO ale HEQIPTA R IRRF qUESTe
%&diﬂgnﬁ%gu?ﬁ&l} eflé?ﬁengse@%r. @tub? the CymR binding site), downstream of a

promoter such as CMVS5 promoter and upstream of an open reading frame for rcTA.
The goal for this design was to very tightly control the expression of the open
reading frame for rcTA, since CymR binding is capable of suppressing promoter
activity (19). In the absence of cumate, CymR protein binds to the CuQO element to
inhibit rcTA expression. As a result, the promoter CRS is not activated, and the
transgene under its control is not transcribed. With the cumate induction, however,
the repressor CymR is released, and rcTA is then expressed and binds to the CuO
repeats upstream of the minimal CMV promoter in the CRS promoter (19). The

activated CRS promoter initiates transcription of the gene of interest. The results
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of rcTA gene switch h general, the DNA bindi ng donmain
of an inducible systemplays an inportant role in

w0 ewoQsi2zs ng and binding to the uni que regul at pCyCRMNAS/001508

sequence. Wth proprietary technology of a positive
dedcabed lereinysbowthdt21) tight lsentral wé theor $ Avapressibh endeed

t abl i ' librarjes for th i f
ERDER Dpd S ahe batkatr gl Thisess BiRliht i dhencs: 5. oy
Is a 28s kigarthd Bfaitdd5nBesesd- 102, 3 SIPOf RBo™BRENt %%Iehpn%t

detailed information regarding the structure o
phamianewisalsate predesedon knammaliad el randgeeest thermppy waiohy,

Three |ibraries. of nR were establis ith nmutation
Frigen o7 ednrdiselh S RGn G gernay B ey (E ROt ot oty t2Bause
kIS EQPIBR: A GalnBa RETat Sty anx%@thButtall‘s% BRRAIse Rhik L1 line possesses
mut ants. The experinental protocol used to generate

sérae piopediey that triake Hetthicgie S thabigtnhermceedrs nolpstty, sach as

PR ERha P eSB! RRgRAT S S B rosres hes

B ARLR WRERIIRE GBEhchs BXPréRion ih AM@ENIs vaIE BotMibtaccline- and
different activity 1n responsive to cunate induction.

Fineptpgreminbasky germiepwpieen sysientsd2 heemparetd ¢t cEpsthersingle or

emynstrat e at t artificial transactivator cTA. .
AN g BT Aol Tn it o Sl BRPERE B RamE fitiviy for
t8alsb 3088 pEdtApRSduchad. Tetdfora] B8 idvdftion encompasses, at least in
tetracycline-responsive pronoter (19). The new rcTA

prederssalambogtiroents, atstabde€HQ eeliginsfhyrooeitang fegbein okt plasmids

PorpARL RO A AR R ip P AT ety (B cO-ComReeTA
85RO Al BRhH plBPdik U R R Foul VR B¥ R bR A8 ok IR Be ON state

this systemeven further, by’incorporating one or nore
andifightenairolrd gahaexpressenandret @FK stalg. CuO, t he CynR

D oo Pl e B Efa PRAE SR R nens,
a%&xerﬂh%ne Qttch SYstdnhtrmt ﬁiﬁ§ b8 BuiB e foP u¥EhYnddyHpblidations

control the expression of the open reading frane for

froMAthe pratiueti@yeftepdmblinag) prefeimapaleh sndostrialiggates ssihadine tuning

p ter activit 19 In the absence of cungte,

Bl BBl e e e iR oo R (oTae T RHPBTE: aover e
SNRABESHRR suABedediR I doveloBeRl AR presdton kyktdM@that, at least in
activated, and the transgene under its control is not

prederswirantmdimapits lpetthigs hamedugtivmdipresion ebweerogenoire

rée %gc?ers]lgé gl zrirr§ﬂtléc§ &fgceel?lshergépo%gedtortﬁg éi(iitslorg, I?z(?tger(atﬁgr{ t%%sed
withdrawal, of an effector molecule such as cumate (or an equivalent thereof) from a
culture media. In this way, protein expression (and optionally secretion) may be
activated in eukaryotic host cells through the expression system without the need to
withdraw cumate from the culture media. The expression systems of the invention
provide greater flexibility in selected applications than the expression systems of the
prior art involving cumate withdrawal for expression activation. In preferred
embodiments, the expression system of the invention permits a high level of
expression when desired upon addition of cumate, and yet the expression is virtually

eliminated upon removal of cumate. In other preferred embodiments, the expression
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repeats upstreamof the mninmal CW pronoter in the
CR5 pronoter (19). The activated CR5 pronoter

WO niobioat2es transcription of the gene of intereRCT/CAb@®5/001508

resul t sdescri bed herein show that the tight control of
tsheemoT Ahecixpergaipermitnitdedbleenpreshion &5 atdesirettierd ant é or
baquround in these preferred systens. It is reported
tR¥HPY t oday about 60-70% of all of reconbi nant protein

phar TRl L6 3heti A AulhPAHERE JrTyIAITR|de8ited Heibin aWhould be

nmost mare mainly expresséd in imortalized
Glotadabat thanwtetionis aotyhmebd B thSHgard,|and iegcoropasees apy CymR-

because this. cell e has | at [,
oV GevBReLdE Gt e B bravete v BLediebadl BRI R
%(ﬂl%% bingshet Qﬁimtﬁnff&ea é&ltaﬁfetﬂﬁﬁtrbéf)%ngeoéleﬁlaﬁ in the presence rather

b1 o- phar ceutical industry, such as rapid growh, and
ahaethe hbsedapb Bttinmte.t Suchenutantf vagigntg irphede. those thatdixhibairslightly

progre h been made.t ul at tra )

GREPECE DOV PincBIRITRIY &1 (e PR B CRPPRCgH 11igatly Sefyeed

%Nﬁn}mﬁ M e ABSAEe SffndiE Ol s@Ieb{éH ebBlRREntd, 4l invention
Conpared to cTA, the single or double regulated rcTA

aenoordpass¢seC gh R yauénte thahtxchibie the\eddremantcenet ee woseesDNA binding

activit I I duct i

ettt O 5 SRR oSBT AER YhEL R o
RIoR{8 LR dp RPN tra%sittﬁ’fbtll(ﬁl &fﬂ@tlf@@&mk‘ \Qt?am/bmds a
co-transtection of the plasm ds pAdCW5CuOr cTA and

psAdeDmy ndapomﬁtecelefﬁhmt wtlhirsor r@ea plfd@ommmmimsmdtwaeon
(see Exa | es d| | ar | n rono er

SO g9 P St HeneRpau s Yt PEWECRAES PEPe g haRG ineluding

R hESThRLY o VDA 6domat. a%epers-g?ﬁ)fﬁkﬁlslﬁ@ﬁe b]‘f‘Vﬁl‘FEb&Qcmte that

therefore provides, at least in preferred enbodi nents,
aanpcmexdcm/atgmn@nmm el bs ystizath ih hvacler nagcheyeswi rt Bl of theor

use in many appljcations fro ro t|o f
RS on R b ran g wiion atron Day D dgieed. fag exspapl, from
fang%wn 'uragsc? ubﬁtfﬂ&l S90Sy %gﬁci%@m)‘ﬁ*&ésu@fedff@me intended

dem c rese rc pur poses. eover,” the inventors
hagecedlunesaceasped tmvstahds wlievie bgpesitn wingsthe exXlpk ssbieoted.

system that, at |ea referred.enbadi nents, :
per i L Ehey e i s e BB ORGP g FaRbh A S
Ssggéiﬁ%l%n' Or ﬁﬁﬁ&%ﬁ&%&zeﬁ??&h §Jxés thit At ERBRRAGWH & theGrt,

dition than The wth of an effector
nohyelubidissd chg@srate ﬁ’ymﬁ \(amanta mﬂqm Meﬂoean fustd eresativation

(R AT T O ol e AR 2t
etHg@'iqut){le ARlp ést%ld STHe HeRkiAort HEsull IR VARamtY, ShE8 Me testing

w t hout
of such mutant variants, is enabled either through the teachings presented herein, and

also through other mutagenesis systems and kits as available for example from
companies such as Biorad and Promega.

For this reason, the CymR variants of the present invention include any
CymR variant that exhibits reverse DNA binding activity, including but not limited
to:

(i) a polypeptide with the sequence of CymR Val125/Gly142/1le144;

(i) a polypeptide comprising at least a part of CymR Vall125/Gly142/Ile144 that

exhibits a higher affinity for CuO or any other CymR response element, in a presence rather
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wi t hdraw cumate fromthe culture nedia. The expression
systens of the invention provide greater flexibility

w0 poos@sees ed applications than the expressi on ByECan®s5/001508
of the prior art involving cumate w t hdrawal for

thax pn ebsnono bt ¢ffeatdr omledute gich e curaate oo diurealeny, therpef; or

I f th 1t t
evel bt PO R e P ngnb et AL Hery B meeRatilt CymR that
HETRS Phi RO ifhy FRC IR SRR CymRvididik lebém%ht i A1pt&Sce rather

upon reanaI of" cumate. In other preferred
themaodbseent ef art ¢fEccex pr@esilosishi gt ewmale or ke equivasntithercof. In preferred

o P iscihe ADEHO SR L pEct oSt 1Ll TP e B Meipereterred
eRb&IiARAG! 1hB€dnire (/Sr'w{?lt h!ist at%h@ﬂé(ﬁ% bd%nﬂf—}l t%‘-t}xmt 1} fi@ther preferred

|nvent|on|s not limted in this regar
eehodimpasstis CymR @yniaReibas atdehshdi oy p@ptlt}dte (f)tmaR bxmpsipreferred

a reve d { h .that.it hi bi t
P RHEEGT B GOFR PO I8 2 BT BIBEER o) enent i n
the B @RENSHE thd @FARNalRIAY abd'RisRRTROER s OF tlfel*lH%rﬁlon %&b@tﬁﬁe

mut ant variants 1nclude those that exhibit slightly
those with seund®ivid birstitutigna ciel ctibny/aridrinsdrgorsr coseracel tofwild-type

cu d sli htI duced DNA binding in the
XB’E’&&’@ % %ﬂngel ected enbodi nents, the
i nvemhé %eﬁt’i&f’fﬁ?@éﬁ&ﬁo@éﬁ%yﬁfy‘ Shks hhake es%mggbﬁ owe

af orenenti oned reverse bi nding capacity, as wel
hetsrolagoue gerpriotagdiosscetishgringilvey theigse @r@}fm&waamtsmfhjsed

to a in.suitahle facllt transacti vati on
YR AT S B S L TR AR A )
eﬁbsmhtswhte fgaectwe iR&&tiof of egsregsedn of/mé/ AN BRCIEAALd RAbher

domai n may be used in accordance wth he pol ypepti des
thah thehabsemeardtcmate. | ncl udi ng but not limted to a VP-

16 d in. erson af ski n the a

appr 86 st Bl e nushlors ok P SR e alp e involving positive
s&bdtiohZ8 Gehdtatl bl @lerdofirRIONHrEY S f EYnIRChitAts (18 prpﬁ%ﬁW technology is

I nventi 6n. Such a transactivation domai n may
dekeribedefbr ekamplexiarkph Batefitr@o2 i3 lkmmSepnembsr;t(i @DDbrand US Patent

may be s i f.ical desi fo
GiOAE QRN R 4o POCh e ieeidhpies PO eprporated hercin by
r&"ér@ﬁ@és RO il Fal 5&05&%9}/ s&egﬁerd%F €9mRTRA6tahRaFH RISsed DNA
regar di ng mut agenesi s techni ques that form part of

bindirg speariiés, eadésonbedoin thgxaotpesr nut agenesi s

| eonl e ot 212 el O L LR B oY B o
hb281Es SR ih¥ ldsAids, constructs and vectors of the invention. For example, the
invention encompasses, at least in preferred embodiments, a host cell comprising a construct
comprising an open reading frame encoding a CymR variant or rcTA of the invention under
the control of a suitable promoter. Further, the host cell may comprise a second construct
comprising: (i) a promoter; (ii) at least one CymR response element; and (i11) an open reading
frame encoding a protein to be expressed, in operable association with said eukaryotic
promoter and said at least one CymR response element, whereby in an absence of an effector
molecule such as cumate or an equivalent thereof, said CymR variant éxhibiting reducing

binding to said at least one CymR response element to cause little or no expression of said
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domai ns that exhibit simlar or equivalent reverse DNA
bi nding activity conpared to the wild-type CynR
wW@e@be371215 The generation of such nutant vari anPGT/CAR®5/001508
the testing of such nutant variants, is enabled either
openrreatting frime; arldhiamysenread@ntetidcthemelaylesnan @mel variant exhibiting
throuhother nmut agenesi stens and kits as
nGUANAIIRE 61 ST BB OR O EJFPREP L BER S s g egprggpion of said
CynR variants of the
o e Pl B S e o ot hat
exhi Dithes empuéinsatsDMAhdinmeitivg indtde/methods furlpmﬂungigtﬁu’pcombinant

I d : d ith th
PR o8l i i B P19 sk EE e ©
f/gmo?%? II&H yl %@PFW&E%?Q@%EE?&@ (g)r?ﬁr;gsﬁnegr af fini ty

for CuO ofi) apyomadthreseq@meB® r esponse el enent, in a

presence ratherthan bsence f an effector nolecul e
such as clhet aétror‘grf%ﬁl%FVB?’égﬁteet"ﬁeé’Fea&d or (iii) a

pol ypepti gﬁ ) By é?lgre%mé 8ast A QAALEN Feb¥mbRaht}fotein in operable
pol ypept i de” of MR that exhibits a higher affinity

afsociarOwvith saidyeubdriyetic Bpmktar s eaid et kehst wpaCymR response element;

ﬁ;ﬁ:gl{}ﬁgtr | h v t%&ﬁ@? 0 oi&%%ﬁ%d%wgp%ﬁyﬁﬁ%géi&ed ei(p]ression into
l'%o on?%@ﬁl?cli t@gﬁ?g'sgéngto ntﬂlﬁce DEERpYALibARE szh@%exﬂit arld8@R8trate said

further preferred
reohbilianeptoseint he CynR variant has at | east 90%

identity to ! Inf rth f d di

he Oy AFF ERmagnan ba sSircisl GRY PHGTRPY TP Bl puch o for
e f nt has at

cRble REEC IV Sitp ?Sﬂ?"s”%lr;’%fm“ LS G T

var i andtheaambddisicon of thetievensonftherads provisied iaonethertfon degulating
those with am no %ﬁl d_substitutions, .deleti

PRSEPH P AL LOHBAF LN BHF PUORYHLS EFRRECHOUHT P gromoter and a las
oﬁé@WI@%eor %gﬁneﬁp%érﬁé’tﬁ@& b&lefléﬁ'ié fertepgepTPasses any

Sys e expression of a heterol ogous gene in a
host (a:)qirbwtiimgta pomymbu@e;cmmmmm GymB \@yiaiR exarhitamg rewersed DNA

S AL Rl SN SRR RN St i

&glﬁc“e rbt‘ﬁﬁr @bn BRER gén%l: @8 aﬁ)gffécl?& H&18&11E Sudhh cRIM@RAIIG] equivalent
r at

an the absence of cunmate. As descri bed
tiweed] apd the inventors utilized proprietary technol ogy
! nVO| VI nt%rlggzlconcentratlon of said effector molecule.

The invention also provides for systems and kits, for example for generating a
eukaryotic cell comprising an exogenous gene selectively upregulatable in response to a
presence of an effector molecule such as cumate or an equivalent thereof. For example, such
a kit may at least comprise;

(a) a first polynucleotide comprising;:

(1) a first promoter;

(i1) at least one CymR response element; and

(ii) a cloning site for an open reading frame positioned such that said open

reading frame once positioned at said cloning site is in operable association with said

promoter, and said at least one CymR response element;
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sel ection to generate an adenoviral library of CynR
mutants (this proprietary technology is described for

wex@apsbr1sin US Patent 6, 620,618 issued Sept enber/CAS)05/001508

2003, and US Patent 6, 642,052 issued Novenber 4, 2003,

t he dityal sssandgwlpfuclgetidhcanperidimg;or por at ed herei n by
reference).. The library was successfully screened for

OynR nut anﬂ‘%a\ﬁfcﬂi‘dlpé%g@%d DNA bi ndi ng properties, as

descri bed i) dnftfpeR ¥ LFamd Eh&ﬁiﬂ%rarmqg'oﬁﬁﬁﬁl%’asst&%tlon with said
present invention also enconpasses various eukaryotic

pastote| | s corrprl sing the plasmds, constructs and

vect or i hvention. For ex he inve i n .

o on by bach oSS Hidseaing B DAt e Ry EBls Rohgine

?ﬁhéfoﬁ%ﬁfcsd QkafyofiPMStIcHA an@GHBA hBdchE: GhnQTRBtr BRAAE such as
rame encoding a CynR variant or rcTA of the invention

amdete of ke eggmalen thatof sadird b kxhipitiogueducingfhundihg to, saicha least one

?r)nSt E%%ﬁgaépenﬁ) r(ﬁaﬁs:et 1% lggg{%] g)fpggsg’ptmr:g rcstg@&%ng éea%mggframe and in a

gl‘e%&’ﬁ:@to'f aﬁ‘@?fec(tbﬂ thble@ille QBAT @ Jhrittht EXABRInG HEQEUsBd bfi‘idmg to said at
rotein to be expressed, in operable assoCiation w't

$aak coreukyamn B o¢sponseredemudre to eaude exiressmn df saidtopem eeadmgFfr

response el enment, wher in an al e, of an.effect

nol ec SF@C@G Gﬁﬁ’aé %?@E%WVSWI% u‘uk?@%ﬂnfcéﬁk‘ert‘}?é?réb&f‘ be&’éﬁ ‘éf“h reference
%/Hﬁ?nt‘!é}éd @ﬁtm;ﬁé‘sh WRidH 438 id fIWGY REerRed & Rgtitb @ thRRb6heAind breadth of the

| east one MR response elenment to cause little or no
mn&&samcompsaeaﬂbpﬁw appadiedgldimane, and in a

presence of an effector nolecule said CynR vari ant

exhi biting increased binding to said at | east one CynR
response elenent to cause expression of said open

reading franme, thereby to generate said protein. O her
éXdPiESt s of the invention include nmethods for

produci ng a reconbi nant protein in the host cell of
the invention, the nethod conprising the steps of: (a)
U an ?feof n@@iﬁ?r&m QBaB18 b3 Med i iRe 1991%5‘5&5}?8;’ gene LacZ and a
conprising: (i) a“pronoter sequence; (ii) | east one
Cyivricespooge CRSerent ; and (il ) an open r eadl ng frame

:22 gg :1 %} Q) ﬁ9?\ﬁ4 y eﬁggg L :?}tﬁ%ﬁy% d“%‘%ﬁ@ ?rgghﬁl\@%’l d;u%qlemented
4o, PR SN, £ ESRGASBe %h@ﬂ?}n&rlor (& )he'tfhtn'éfégtlt’&i Qg BPlinearized

ector nol ecul e that regul ates CynR- nedi at ed _
@mmmpmcasumz -teca@dilbickreichl 2801)svasftrams fepted anto 283 A cells using

1823 gﬁg}ih%%ggrg r etéx?x{e‘&) Pror%fBlso?elcEno%gyeR%ggrcH %‘s%uﬁt gr?tire%l). After 48h
transfection, the cells were transferred into 96-well plate with the diluted ratio of 1-1.3 cells
per well. 600-800 ug/ml G418 was added to the culture medium for stable cell selection.
Resistant clones were picked after 3 weeks and verified by measurement of the expression

of LacZ enzyme through the infection of adenovirus containing the fusion transactivator

CymR- vp16?.

Example 2 - PCR random mutagenesis of CymR
A chemically synthesized double-stranded oligonucleotide , encoding a 5 Glycine

peptide and bearing the sequences of a Not I restriction site at the 3’end and one
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Each pronoter may be sel ected fromany suitable

pronoter such as for exanple the CwW, VIP, tk, HSP
wORMBs/03m2es MMTV pronoters. | n other enbodi ment SPOf/CAR®S/001508

invention, there is provided a nethod for regul ating
ntisraatslodi Yatilorite of tharh’aydewas Beedédity ehndt;ere'sﬂnic@ﬂqrﬁdﬁ]héVScTA, which

associ ion with a.pronpter and ast o
ewgﬁs%?@ fupgpdapsact Orrr{é)( grogra eg. ﬁtgve@@m%%@ Y¥P1e.

a ™
(8) RHOPCH ﬂaﬁd&nlﬁﬂlté{%&égﬁcl i Cdggg@gd%uwﬂ& E}%ﬁé}@ h™ PCR

exhi biting reversed ity 1 n that
Miytadenvas Kan(Sthatgem tls Jetla,drvyeacc @M gto rtlak mgnwfad:tuwr’lsynstnmct1ons.

ST 0D ESBER PLSTEURRH GBS LA PEar @ ferldgriasaiie o o
t&rgg%lat@lf&eéylﬂﬁ @S &Rk e I”@I@ wab p&%r%e%f»tlﬁ? fr, sprlmers 5’-

ecul e.” The 1nvention al so provides for systens and
TKAAC TTBECEXATHUTCTOC (yecrenmts) agd &-eukar yoti c cel |

TR TR AORRRR TR ERER AeBrutishenbiratiing dugtvouid

legﬁ Iglg flr e;';‘nt gﬁs1ﬁébr§&r%!ﬁéﬁf%ﬁﬁfcle%ﬁ?és;ethotaFQF thPAITBL R wish Gifferent

st conpri se;
dpotgsmfaluelsdiidiemosomprposativg: rafgihg &omi G- Qtrmpmatltrbézse pcr (b to)7-13

at | east one e el enent;
OIS ST FEGa NI hier SHups Bt sy e Pefihged N8t and
hg b1 PREN LSALicR ‘{bAfdr W@W@?AQRESIG@‘%%@EU@@ fle wild-type CymR

oning site is in operable association wth said
qurrtbafmmmg;emaerﬂoml bh axtlerlte aphmm&&h@mﬁsnﬁeﬁmm Enmntons
a second | ynucl eoti de conpri si ng; seco
e]@ﬁ PRioERtic t(ﬁﬂﬁ@ﬂéﬁﬂ%@ﬁh Eecsdi g 5P‘r“éﬁ§é33€|‘f‘éicﬂiit ﬁ@d alarbanpared DNA

“@E&%ﬂg? sal f%?ﬁ%g%hon with said pronoter; whereby

and second pol ynucl eoti des are
suitable for being transfornmed into a eukaryotic host
cell, and in an absence of an effector nolecul e such
Examplariarigenvirgs Segeiiarsay- t her eof, said reTA
exhi biting reducing binding to sald at | east one Cynf)
r es pdhs edelogitenpositvecgleson systanehasrbepn desepbed picsiously . 293A

said open reading frane, and in a
cells were plated in 100 mm dish one day before the infection which was performed using

modified adenovirus Ad5-APS at a MOI of 10, 5 h later, 10ug DNA of linerized pAd-PS-
CMV-mut-cTA-IRES-GFP plasmid and 20ul of PEI were transfected into the 100 mm dish
of infected 293 A cells to generate recombinant AdS-PS-CMV-mut-cTA-IRES-GFP libraries.

3 days later, cells were harvested and frozen/thawed for 3 times to release the recombinant
. . 5 .
viruses. The measurement of virus titers was done by plaque assay ( ). Briefly, fresh 293A

cells in 6-well plates were infected with different dilutions (ranging from 10 to 1079 of the
recombinant viral stock medium. After 6 h, the infected 293 A cells were overlaid by sea
plaque agarose and counted for the viral plaques after15-day culture.

5 X 10° of 293A-CRS-LacZ were plated in_ to each 100 mm dish, cultured overnight
and infected with 100-200 p.f.u. /dish. After 6 h infection, cells were washed and 10 ml/ dish
of fresh medium witﬁ sea plaque agarose (at 1% final concentration) were added in the
presence or absence of 200 ug/ml of inducer cumate. Seven days later, additional 5 ml of the

same conditional medium was overlaid on the dishes and culture was continued for another
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presence of an effector nolecule said CynR vari ant
exhi biting increased binding to said at | east one CynR
WO e®pOsReEs el ement to cause expression of sai d PEEOA2005/001508
readi ng frane. Sel ected enbodi nents of the invention
7-14 ddys lstif the tvivek plaiguss forred. bull oflaéZ enayefesnbsivie &2&(0 blue-Gal
SOFurr‘oered ex

RS i R e Aots s e S VAR G gisSrface of each
d@%@%ﬁ@@ owms @ﬂﬂ enoaeised ﬁbmlacﬁé%ﬂ&&e bﬁmmweethe

- Ceneration able 293A cell line with a
indwepion bEeurgsn efeteim.kadawrh plmané purpfieshtbreertingRIon frthe@aalysis.
293A cells were plated in a 60mm dish with fresh DVEM
suppl enented with 5% FBS and 1% L- d utam ne one day

E)%Nﬁ%u I Andi ,Eﬁs bk RERABELI i RMion %yrgeveiselnw@;ﬁrdf oA Rol asmi d
pAdCR5LacZ-neo (Mullick et al 2001) was

t r ardfegetesst CymB n@an seglcnse wes olfaded by BLCRRENpIifeagemfrom the

PSR PR mOTARDE SRR PPANG A POk v ERAGRED bY irnleaue purificd
vutuEt‘?sn Vﬁr%ﬁés@vaerb ﬂﬁx@eﬁ@d wetht cRlkdt erethnb addirdll dyeice df @éz'n% and
1 cells per well. 600-800 ug/m G418 was add

th:thng m@ré:uaed 00 eclenseltherantmified tvarbbas. dell of Hisl sopematant was apphed as a

B SBEesBBh SAaE SES e mioncd et

THRENEhd PFERYSBMERR W §@Eét&f‘wﬁﬁ Bﬁ’d/NbHSanG ‘P@ﬁt@ﬂ mta ¢he Bglll-
the fusion transactivator CynR-Vi . Exanpl e -

NeDRsratedgriasmitl pdeid4V sclok t@;ﬁpﬁcﬁt}@h@m ae CymR. Transformatlons were
synt eS| ed d ubI gghsgr anded ol i gonucl eoti de , encoding
th%l]%‘3r H%m% pﬁ"{’ 'd bearing the sequences of a Not

' r 9299@& s?iﬁlﬁ&lﬁ'\%é:r]e génehﬁé‘d &@Qnéﬂ%%&ms%me%hﬁg C?Qlté{dprotein,

site at t ed to equal ly restTi
(LpnﬁdCMv/ﬂ?QTv%vemh radA ﬁmmnqsstenh (faati-feisA p and repnsacG R atodain (Lenti-

TS T R R e
op%ﬂ?%{t% %l&}gcta@ o IHE e g?ﬂ@fﬁ?e?réldﬂb to hok tal é\%&%sorﬁ% the infection was

accordi ng manuf act ur er
cafritgltqutl drecotmes Briddf inyervdlhie resul ting pl asm d

B
10‘2{1[%& é)t}J_ﬁ?O GfFfl_bl_f_li_‘fE}H?‘ [ forl, %%IWTYQS@{ g;?l nt]()r’\]ll lg)ts)jgrlgqn@g?))cells using
40addPEL mﬂH)OM’Ih”odlsM@ﬁecﬂay after the transfectlon the cells were washed with PBS
and resuspended in CD CHO culture medium and plated into 96-well plates with the ratio of
3000 cells per well under 6 ug/ml of puromycine selection. Three weeks later, the positive
clone pools were verified by infection of adenoviral vector CR5-GFP 1n the presence or
absence of inducer cumate. The verified positive pools were subcloned using limiting dilution
of 1-1.5 cells/well in 96-well plates and verified again by infection with an adenovirus
AdCR5-GFP using the same condition as described above.

Stable cells harbouring chromosomally integrated copies of the LacZ reporter
construct pAdCR5-LacZ were transiently transfected with 400 ng of reverse mutant
pAdCMV5rcTA plasmid DNA and 2 ug of carrier DNA mixed with 4.8 ul of PEI under the
induction of 200 ug/ml of cumate. As a comparative control, the wild type of pAdCMV5cTA

DNA was transiently transfected into the 293 A stable cells with the same conditions as
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| ead to frequent m sincorporation of nucleotides. A
total of three groups with different degrees of
wo@besRitle m sincorporation ranging from 0-3 PCT/CA2005/001508
m smat ches per kb to 7-13 m smat ches/ kb were
dgenesdicee . TvA Hayishitee tigrteanpfeciee celldvge stigdcted tchBBglattosidase staining
and Notl and |igated to Not | restricted . o
upnglthe$- GriretPAldpREREIOHET GencsBigng it £Sigae i tgmalyrdy, the quantitative

nR for t t.ageni zed .on r.der W - ,
e T s TR e o TR cghPp AP hes g vsine p-Gal
ELIBOR QRBaIei).%iéMKt, thebranfebte®bt1fayava svagiddrwigld PBB] havishted by

maxi prepared was ready for further application.

céBtafmghteorBandAgenddyi aell dyscicegant- 7§ W& agl! extzact anlel 00 ul of substrate
adenovi rus posjtive sel ection,sys as, heen -
G PIB BRI e SHAR B TLD ey TR pogmyfgpersture with
g&meqb@!hné’.% Y ihdinGeideat Wad &ided eneathivedll a@3he measurement of the
performed using nodified adenovirus Ad5-DPS at a MJ _ o
lighit régrtian w4 plrfbenat. SeapCueivimap fleteimiaed aellpnd-Thsehgymatic activity

mut - cTA-r RES. GFP. pl asmi d and 20ul of PEI re :
WS ERSTRA B TP S TR i g s E e s 2B Fipdegtar Devices Corp.
t ener i t - o i . . .
ST B TR AL SN AEE, B M i T v e
e ¢R&IsESEap N d lilgu 6@ vekd didneditof 20finad voiumesoft50 1l elf gaseh iedium and
reconbi nant viruses. The neasurenent of virus titers

traagfemiahiatd6-picH plase.asG plyof 22XBBEAP | bpffef (194 dicgymalagang gH 9.8, 2 mM

i n.6-wel ates were i cted with dif _
N 0GR PG o ] G D gidphof phbTRls) was added and the
FBEREBE Hstital ¥ddsRl ab4200kn (OB Y Wasddt@mifedeveth@in for up to 40 min.

I nfected 293A cells were overlaid by sea pl aque

Thg aroa®nafORount 2fintden efibe timegorpsnegdet the SEAP astigigy (OD/min).
cul tur 106 of 293A- CR5-LacZ were plated Ji.n .t -
eachlé_’teg’a)‘3 aﬁéd?egﬁ CXRIGPYE S Ao'\gaéﬁsﬁ%ﬁ/\é@r an llnn?cgeéjt%di\ d\?\;(%%s GFP at

- 128008500 i tHeDrsdint Aab§dnt Burlate M @68/ an€ BlchBatv@AB0°C or 37°C
l\%)gghle gnd 10 me‘fﬂ/r d?sh aof nfresah rmredi%m )Jmalt]h sea

rgpadivelyagdreo 48 h(iafectidn, il vfthexele watertarvesie)l, xede(O2duikd
in _the cPre ence or. abse(?ﬂs of fzq;od; /rri1 of i nducer
paissermaldelydemigagiium ; apd Ditergd fon EoMaP 28aYIS- of t he same

condighl @l AE TSR RKChodl 2094 tO% We2RESnRBEd by lentiviruses
culture was continued f'or another7-10 days until the

CMNVEHCy-acive and ORFe@FP 38 latk, dllbofctedoghewsigsaibjeatied to FACS

(2% bl ue- Gal solution) mxed wi.th fresh sea pl aque
analysis &dlovang tha skms p&?@ﬁvf&iaa msRteRRd 9¥¢-ace of each

di sh \apgd ihfé%éé@%f}@@ OFY%@ AN werPRh) et tB® withcdf8Rd iniddMim and fixed for
pl aques that were bl ue under the induction of cumate

Mmebeadiioked raine 1086 ef pethen® fparforiiabdthyde, eatot0i fras cqlbmixture. After
f{ltbrlarlttiohnet% rgrrrllgl/g/ Ec’elllS ¢lump, FACS was performed using FACScalibur from Becton
Dickinson (San Jose, CA). Analysis was done on a total of 10,000 cells in each gated region

using CellQuest software. The percentage of positive green cells were determined.

Example 5 - Generation of an efficient stable 2934 cell line for screening and
analysis.
Previous experiments had already shown that a stable cell line with

optimized sensitivity for cumate induction is important for further library screening.
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Exanple 4 - Analysis and characterization of reverse
mut ant of CynR The reverse CynR nutant sequence was

waobdocaiosrds by PCR anplification fromthe pickedr@i/Ccas@®s/ 001508

menti oned above. Briefly, 293A cells were infected by
The inyeaigreempder skiod thevd Budsedls avihepsemt ore andnehovethe pdhsimd
the cul ture nedi um an 1%)hr ee cycles of freezing and
bAAORIIasgrreousrsiniceedr el ‘easietiesaoagmpionidtadCR$ andbs repbrter
ul of the supernatant was applied as a tenplate for

he, 50- ul.,yol une of. PCR read® on, with the i mer s
L45%,&8tl GReG: B O BIEe PREOFbou H1tHy RS Tee MarS HiTe
di gested with Bglll anﬁl1 tl and ligated into the
BghdakfiNadtor TR G yineR &P 161" as it it aBWECTA té proneperdCRS tshe
wild type CynR Transformations were then perforned
ugerigedby delinditeha. sn2%3dnstbeib Ineolemlld cumae evigeln essalteis the
using lentiviral vectors expressing CynR

e I RFpo RS oo b v TP GV 54 3 Bt e sclcton
e - t &d j - cq
R B A e R S

gemg i oned lentiviruses. | order to optimze the

efficacy of the transgene integrations to host cell
chronosones, the infection was carried out three tines

at 24 ' r . F ' : : l.

To ugbitfekReding o0t HADGK L AR Bliad hiktl e FFRIGRS i such
PPge Burhédro by eafsiertihnifostionalan ot inpffisientemap hhvelosf seasigdty
to 10 X 106CHO cells using 40 ul of PElI in 100 nm,

and he timseopuynipg + e invrterp AndsRIeYipptly devrdoned apsihjgiend system

s

Qb0 pOHiveabhss gt stvedred byddendviruginféctioh apd aadlygddnader the
sel ection. Three weeks later, the positive clone pools

wdugtiQee] quneate withthg eancerption of4ehbe/Ml afAmeagyt gem, one clone
i £ . .
e e R S

ndiictiomatidi(Figt ipn of 1-1 .5 .cells/well in 96-well

pl ates and verified again by infection with an
adenovi rus AdCR5- GFP using the same condition as

crj bhed i I : 15| ,
ISRl N e g e L B N OB OTRIATO o
PROSIRhve aelécrpstemt ransient |y transfected with 400 ng

of reverse mutant pAdCW5rcTA plasm d DNA and 2 ug of

car r | &angpa rigtageaesip st pever il ool toempdifyproteiphfor desired

i nduct (gn of 200 ug/m of cumate. As a conparative
oorposes| | . Amengstithe diffseenptechmaasveeorprone PCR is the one for

generating amino acid substitution in proteins by introducing mutations into a gene
during PCR. This technique allows us to generate large sized libraries. However,
efficient screening of the library in mammalian cells was a potential bottleneck for

the application of this technique. The inventors have previously developed a very
: o 4) . . .
useful system, adenovirus positive select system( ), highly suitable for searching for

CymR protein reverse mutants.
In order to optimize the binding efficacy of fusion transactivator cTA, before

doing PCR random mutagenesis of CymR protein, the inventors designed a five-
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DNA was transiently transfected into the 293A stable
cells with the sane condi ti ons asdescri bed here. Two

walaps/obrier, the transfected cells were subj ece@rCAB05/001508

b- gal act osi dase staining using the b-Gal actosi dase .
Réysairet semaltmp@d@aaa hingg liKkitng (tcsﬂgrmoprotﬂuns &eyraRiauéMp,16. This

t { t f | t d
bt o e e e & Sk erRireB v omadR sERpETHET Tshng
Rededary 1ok %tglhtﬂe@d:@?ﬁ@%d tRiréfefe fhr a&tﬂfﬁyt TRREQE iRV ed that the

cells were washed with PBS, harvested by
eetnityiof tlpamnpdified rtnamtaysworbﬁ Ac-bihker|iysimglar ga tfendrigisd oné.
cell .extract .and.10 of substrate reagent were.
pien fESen YR bdpe Biss? bred i e 4B edekffon of
e th PR SRIEP GRAdsUnciphicl 1R e RedeBEdb e hﬁlger%urafhave a
initiation reagent was added to each well and

treeesio raé imghienesf ort the biridigig actiedy of b nsmistefbefﬁor rred Seap
acti v

ot v the R S TR oo bR erBPlar S R SRt Buragenic

LSRRGSR %eic&i%eamy tﬁeﬁga&mt@eyh@fm@w TRe POURproducts with
Sunnyval e, CA). Briefly, the sanples were heated at

8FGrénvmBatiinrfrequencieciangiag dorhe 3éa dogenviatioSdepwere obtained

groR opedp s FAHCPefaa PrrSesinari-grafumfsghree
'awagént %%éqﬁﬁ? 11Ber{e8 wifh! Mpeix@hieRal s &Moieeddhtindit £2c41M

L- honoar gi nine and 20 nM p-ni trophenyl
plwsqahatte@)stah)ashead dbd phasarid paols weresandifiofl angpighied as

t. t i ned mn for.
el PO RIS P o
S{/ﬁ’erﬁ | STRcCBE Ei’%@ BPRESmbahhE. oEABrafdsivre Yydr @ SdpRdity of

e CHO cells expressing rcTA transactivator were
|adér@<vtrelq)dsy1&(dvelle6nol@§tem, thedh eeni@ cemtiic®donfentiariwansiection

present or sen u ncub ted at
Ut PRt siens rmbiee U didrsin it FEERBIER o
LSS Eh SHrisde harvested, fixed (0.2 mi

par af or mal dehyde / m medi um, and filtered for FACS

anal ysis. For lentiviral infection analysis, nornal

3A l's, were co-inf d, b ent i v ruses . . :
Gl Dot sl e GEBA SR HeQpb iR ey diyrarie.
gk llr%ew&dé%p%&taﬁefﬂc@enlfé\&gemrﬁ&(ﬁué fUuh@\M BOsuifaBle for the
same procedure as nentioned above. Virus infected

Jcnac?]g@o‘ﬁ%f ¥ A‘g@ﬁ% q a}{ﬁ%lg{j rﬁ% \nnﬁgh by%ﬁ ‘éel"%ang' s30Fased

|xe % o free

QHAO%S%XQ ﬁfat 5&58v9us8reﬂlca‘ﬁ?h lan&hxﬁhf&&hoﬁflﬁ fila mahaa cells

P At renove ce was per forme
lﬂl&éd&@WEA@ﬁG@ﬂlﬂt leties{ EOandBRS1 Dhe 1@Vﬂk®ﬁ$&ﬁorﬁﬁi&ﬁnﬂ@l&ﬁowms
CA). Analysis was done on a taqtal of 10,000 cells in
dihetiicg lack dhe BhEeie YRAer's canlned dytheigamsagnes and RS gene.

percentage of positive green(gells were determ ned.
However, 293A cells contain the trans E1" 7, which confers 293 A cell to be an ideal

candidate for screening the recombinant adenoviral libraries. In addition, since the
stable 293 A cell genome harbors reporter LacZ gene regulated under CRS promoter,
it is therefore highly suitable for isolating the target recombinant adenoviral plaques,
amplify and purify them. Fig. 2 shows the results. Compared with the plate

containing the blue wild type of cTA viral plaques under the condition of absence of
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Exanple 5 - Generation of an efficient stable 293A
cell linefor screening and anal ysis. Previous

wez@ensrent s had al ready shown that a stabl e cedt/CA2o0s/001508

with optimzed sensitivity for cumate induction is
cupatet thaplatoof ecrrmbieantlviral Bhrgriess metbrihespnTtheonidiicaras gheswild

d f th 3A el | th t
EIRE CBF SHHIEH<E 1Y 00 s LSS At BRI RS O BT LR LRD
strong pronoter CR5 and the reporter (19) LacZ gene.

CRS is a chinmeric pronoter and it is recognized by the
f usi offh¢ i@)entorammhbd farorers TAMRynfenRIwigch mehy that the

ndi n cTA to r CR5 is |nt rfered
phcear ot iahiles s SAOTE ARG bR e ettt ot HindPecirapeclt e blue
F%@Héstéldbpthte hgautib® BEEIRatOfA gﬁaa@)uﬁﬁmy 6@ OOQFEQues%e screened
entors used neorrym n 418 for the selection of

pmi;tehwmrmabhenctlypwecsf bdwrecp L aqres yeesioigined, aumpllidied iand punﬁed

e et S B e B ReBERBR armtiimg
%&ﬂgéte'dftm 'aodnﬁg gequeiom A% WRYe SubstueRil retlhgé}&qu%lmmld

can i nefficien have | ow sensitivity and be
biAmt@M‘éﬁxsﬂiJMmgAbstuE trnnmlldttmesCYmReFIpﬂ@v irengiény transfections

devel oped an eff] |ent S sten1for thi s, anal.ysi the

e st o Gory TosgnalF RYTRIPR O SPTRPRRED e coNEPhe

W.ﬁﬁlcﬂ-@% ROslchte ﬁlaws%nﬁﬁlaw [tBres GheRBEd RARBAYE di¥Srent
ectlon and anal yzed under the inducfion of cumate

prdpertidsavaronioteimed.ahs showofin 200 3ugvenhutauxm;n@§tl tB exhibiderklittle
cl one .di sp ed th tr expressi o orter
R SURT Bk om0 PreF A Ho 0EsE POYT Br g oy nan e
v}‘?%w EleRent FERPhioAMIBM hQEfoRIGD BYie B3 A éelmg CYRRER

random nut ahts using the positive sel ect
aypdremh InRamllmgiy‘rtheasgmﬂsnlgamtsB &B dopbyed lheto@oiplctt@ reverse

di f t d d
st e 4h e Pre oGP BES PLRdH e e Hon DA
Qr%ﬂgarcg%l&galaﬁ};@@ep@ﬁlg(ﬁ R HPS lolilfiiaRNepdhtdR TAER bBRe Hpression,

I ntroducl ng tations 1nto a gene
Comparison with the wild type cTA shown the blue cells in the absence of cumate,

the third mutant, named 3-4C, revealed that it possessed the property of reverse cTA,
in that, under the induction of cumate, the transactivator rcTA binds to CRS
promoter and initiated LacZ gene expression, vice verse. All of the mutations

contributing to the three phenotypes of mutated CymR proteins are listed in Table 1.

Table 1. Mutations contributing to the different phenotypes of CymR-Vp16

Transactivator Amino acid exchanges
1-1B null mutant Thr53 Argl 13 Vall42 Gly144 Ilel’/S Cysl76
3-1B  constitutive  on Arg80 Cysm)
mutant
3-4C reverse mutant Val'? Gly'* 1e'*
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during PCR This technique allows us to generate | arge
sized libraries. However, efficient screening of the

wo bdsasiz1s n manmal i an cells was a potential boptt/eaemk/001508

for the application of this technique. The inventors
WaxmplersevCitrategridaioel qfpec cversetrynsablivaiseivish diipsdnem
adenovirus positive select system, highly suitable
rethodel9gasi ng for CynR protein reverse nutants. In

or der [ag] t WalsIN; i £ '

Cr ansasa e st B AR e RN IR JorefS! O, ovo
AUfrgR Nesl sSo falk péyfthtp hetecdanied due. Firsy,ea-Cras repeseggead assay
fivedycine small peptide as a hinge linking to the

{chsmphuptigsaent) wyhrondneted/py granset drapsfegioneaf rohA ORETA
" i i .of i
S BRRCARST TS IRAEN S AR il AL 2001

{CRS-B&IZ o6k Yespddivelye Sathé ofhisble delt hind aridhanltieidtion iin she@kesence
the nodified transactivator cTA-linker is simlar to .
1ohabsspeerifamaimier 4pigwas ehown R igetvaidrioibincirpiein@pivation of
| i-pker : t. r ati

L ML N

6EA | ThK Biveo tilafisddeivaoarchantsplgiedlalmodt theesaar lovel bhectivity as
bi ndi ng activity of the nutated cTA. . In_the_next step,

treewidy R g e THA Sccanp lexparEenh jor pefmatipgethe fpk A gehyiy was
e !
FRap e R ARV STNO R B Adcrs-crp.

Rbrivhai 9B A c@RURRE irgectEd@RTh MOTsr50ror Q03edpectivelyd and cultivated at

mut ati ons/ kb were obtained and subcloned into plasmd
BAICMIS €I fords bplinewintthis experimenygbe cgperter gapeavas GFP, all of

di fferent, frequency librarjie idth a QX | 2.5 X
theg T penHE Vete wiaPlzRi TR AL'S By BRE R AT Sehe
REaASHi CatPPRITA . We¢ &xRBRM ] the RduRN¢homed ithdt edd@shélpgaétidwast
previously to generate adenoviral libraries by using

tchmapo thiettianecriptionaltactnits §isch Wi abept 1 hold higheghan that of
r econbi nant ol i, libraries were over the capacity
6P“dggW89?F%ﬁ&9§§ﬂbive sel ection system the inventors
conducted infection/transfection three tinmes in

different dishes to maxim se the diversity of the
rxooptE haRegudatémoy/itheatrarsgbreipesssiomx b Te i stable CHO cells.

Screeni,ng for novel r | l,el.es in reconbi nant .
adenoutie irmpay et faiof i GeRYs PEeriE e ghad My ghe production
tec;:ﬁfé]%e?allpeeﬂ%ic ;Sﬁé:orteen?snI S’QQ. re%ggl?c%{ign ]:)? qugg %n%ugglesg%lnte gv?/!taq gy%{em

for stably expressing desired genes have been reported. The inventors have
previously generated stable CHO cell lines expressing the therapeutic proteins under
the regulation of cTA gene switch system. Compared with Tet-switch in which the
large amounts of activator were required to achieve the required protein expression
level, cTA-switch is a more efficient system for high level protein expfession in all
tested cells including CHO (data not published). However, removal of the inducer
cumate for the induction of protein expression in cTA-switch system 1s a
cumbersome process for large-scale production.

In order to extensively exploit the application of cTA gene-switch system,

attempts of establishment of stable CHO cells constitutively expressing reverse
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identification of cTA/rcTA variants with adenovirus in

293A cells . This is based on the concepts that
wW@o@noyi2tiis replication and anplification in neemal2@s001508

cells needs two inportant genes, El and PS. The

fransextivaror sc T wrmmn@by e raicting plaswidsi ACMYSke Tiend

o TP GHD eI Agisha iR S0 se¥stionnt PREASRE R riehmo
GNP Bisswea2 3bje@bd td ibbRnAR Hidshink@NRE fasle dHD-rcTA cell line,

screening the reconbi nant "adenoviral libraries. In
anﬂohntalyscrs fosthedmnsdrptionamicavipoRpningestipn gé m@mvm lmrlsg

orter LacZ d
RO BT o AR Te PP T BT Sr PR RE UL it hil e
LQGAYBE RANLCRIRSNYTAGh (]H@Gél%&vas&l’fﬂéﬂeﬁt)’fr&ﬂ GopAIdeflyand the
them Fig. 2 shows the results. Conpared with the

pllaveeect:tanmaramrngs arioghep [faggorip Iutlpétoy AopctyTix (Fige@l With FACS

d dit f
Blehet e P el Sebaaro M S Aot f AT it
fh@ﬂ&ﬂ&n‘ Woudsatd MestaMld GHOYRS1s W28 lowkrephpyRd Wittt the li®RRtion in
| ue pl aques due to the nutagenic Cy protein. The

tha\sabtaﬁ%Asw&ﬂsmxdrdaohmg vielmes @n@mnaMbseovvm pcH°C the
nmeant that th he e of es..sho al so
Bergts papenion fevh o Bisninihe SupR RIS RA b EnGuBh e
%qgsrslohrigve'l BELEEDIPR7 bﬁp{lﬁ@tuﬁiuct‘b@rpfa@%' 0&ds¥i )}ggxes&gp(almost

aques were screene ten reverse enot
b(b uupici UBSs wegle bfahltualtcnﬁ:d) pasipilitfek. dﬂrsa,rtl'je paverst iradsactivator
Mor eover, the ten plaques of vir @S were subjected to

RGR rs%aﬁt%m Yynhasgel ipkothéter CRBY ITUT aha hosdesRes elgdihagcteristic
sequences that were subsequently re-inserted into

@a?ﬁﬂé&iwﬁ HAOMBG TA3D T B4R et 3ioutia dH® cvild. dl“ﬂe)’rﬁ@re%’a'ﬂig"actwator

urther tfansirent transfections were performs
oA é)gprtslsmngélﬁ ohorp ecpoueaGEB gend in@yandd, pmcbthedessamdtcnon ratio

f is. Finall
gﬁt?@'sr it b5 MDA IEE PP B dioopT ape} Pt Second,
exhgloﬁg oORaIS B 8y Bl &se @%lrgkrlﬁoﬂé'ﬁi\%‘st peFIIRE] at

bi t [ittle transactivaltor function since
Qly/"fﬂ?aml dedinpactafichmging teowacdittre niigle CODtll‘lbﬁEqIO niak cignge of the

DNA- bi ndi ng el.enent of CR5 pronoter. T rﬁok,ﬁw
muﬁedz@chc@nﬁgur@a% agd therelpre, reﬁhlfeé‘rlﬁé? Ysgigthe pffiity of

g@@:)ymﬁ &gdm to Ht@ﬁ%&@irﬁ@d@é&ﬁ&t%@ks‘fﬁrs bRYer se

not rdless o resence or absence of
|nducer cunate the cTA transactivator always kept
high activity to initiate reporter LacZ gene
Expriied ﬂorpouééﬁfﬁavéageﬁ Al H aeﬁéswt¢hd"t19r§€-seﬁ4ﬂp§ﬂf6wn

Ln%mg e cells in the absence of cumate,

Given the fact that single regulation of reverse cTA to gene expression might
be not sufficient for high level, large-scale production of therapeutic proteins, the
inventors considered that double regulation of rcTA gene switch might be a suitable
tool for complementing this system. To do so, the inventors constructed a plasmid
with CymR protein-binding element named CuO down streamed to CR5 promoter.
The idea is that regulating the expression of rcTA using the CymR protein would
reduce the expression of rcTA in absence of cumate thereby reducing the expression

of the gene of interest controlled by the CRS promoter. Since both CymR and rcTA
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the third nmutant, nanmed 3-4C, revealed that it
possessed the property of reverse cTA, in that, under

wo b@siosmtutt i on of cumate, the transactivator rPTECH2008801508
to CRS5 pronoter and initiated LacZ gene expression,

pYdtéifs Merasévatdl by afmatbeipontddiiionsf condte,iroTiAi wgnld be txygessed

t hr eelgphenotépes of %at ed CynR proteins are |listed
fom th SNV 2CUPsprter and MANMGKY Vi S TBERSFIAR of Grergrac of

. - I

LS TRy oY Y SISk g o
OyhR el e e ptateins displiay ahapposite fespphint¢ @ramiate induction (Fig. 6).
net hodol ogi es. . To furthe xam.ne th ranscri.ptj onal
At PrAted Ugrdahls RS ?i{\-%%ﬁdfﬁ%‘?t&s sndramalEnly of

iR OLM qﬁ@{/rﬁkﬁéﬁn%aﬁ?ﬂ s8e Q%A-)(F)Jn{l@ Eells®oRapaRld \K/islpgfetsﬁ{gle

gene dssa um nescent) "was conducted b
réguiiohent it nemsfl 283 A callofFig. 6T Aaken E#hpd, #9sirdgortant and

PAACWSCTA- | i nker or pAdCWS5rcTA-|i.nker, ipto t :

Pepsalp & eansiatsaiable elf lifey Iplegralhuith ﬂ?fﬁﬁ@fﬁgﬂﬁlﬁé of R-swith
| W [ti : i ' ; .

ShADIS Bt 0Pt LIRS b b GERR siion

uh@erftht thguhdoe af theireT Astiitchsystem ahe desiiad \gase elysesivadould
with the induction of cumate, conpared with

rmhmmwﬁghela oVl PR 0°F D MRIABH BE PGSR TR 25 dpipished,
i. ) t | i.vi .
ROl O AL R BBk SN LB p PR et vas

exp

160&. Tﬁi%i@gi% otférsWasthe Lok tiRdy Ryt tightl gontesling/ihe dkotein
vectors Ad -CuO- rcTA and AJCR5-G-P. Normal 293A
expieksiomiar largerstale msanmaplian optbicyltwe, wieh 28 CHEY pallst Sipanly, stable

T oWt N TR
rbzﬂ:BQ%%lrg@ RAuEEH] Ryv¥eiRl BB Z&Hp Nt LSRId B¢ turned dox\vsn to

verifying the activity of the transactivator rcTA

3P dattagh piotn ermussion. Shwattt: releate afiichenR beuinagtuedlinonbe
of cumate, the transcriptional activity of rcTA was .
damisushed gt 3¢5IC(dptagios FhavHRnthe RERICIBXPRSHSI O el CPRHIUE &id] the
(Fh . B le 9 - Regulation of the transgene
1@%(%?%’%2%3%‘56 y rcTA in stable CHO cells. Chinese

hanst®ie ipwakdts hE8HQbseekd thahay atide seledtebbnbaiadnifspc TA can activate
the production of therapeutic proteins '

. ) . The
tapBRP PaemeiT irlevals signilan v haIToRaRed wilhicd i dipsteus fgrcomparable
i uacgt!i Yev%fgp{h(%%&hfgg oﬁi ?a%'tc{r%gseq’%}ﬁ%r H‘%‘?@V@?ee@s{eﬁp@ "WoB& hi gh as that
g rnventors have

obtained with the cTA system. In an attempt to further improve the reverse cumate gene
switch system, the inventors have developed further preferred embodiments of the invention
involving a double regulatable system and applied it generate stable cell lines (e.g. 293 and
CHO cell lines) tightly controlling and yet highly expressing reporter genes such as GFP and

Seap. Such experimental results are presented in subsequent examples.

Example 11 - Generation of 293rcTA/CR5-SEAP-IRES-GFP and 293-CymR-
rcTA/CR5-SEAP-IRES-GFP stable pools;
293 or 293-CymR stable cells were transduced with reverse rcTA fusion protein

lentiviral vector pRRL.cppt. CMVS5-rcTA.WPRE and lentiviral vector
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previously generated stable CHO cell Iines expressing
the therapeutic proteins under the regul ation of cTA

w@eove/oseit ch system Conpared with Tet-sw tch par/ehzms001508

the large anmounts of activator were required to
aBRiLeoppt. CVEV 5-€g(i-reddh . PR Feieppesiipele $& ganerdtey@drcTA and 293-

S BET Eiedr B T Fridteed b en e LR AL s oFP)
u% rdﬂeﬁgj}ybmﬁbﬁg)zmmv@w ah& Doy &R rd T CRECRECAP-

for the induction of protein expression in
a‘,HES@HP( ghbleg pscule rmosdea te optierzs theeefhicasy@f shef transgene

l.arge scal uction. In order .to extensivel
tptenarsn Bodsbf FBierbamet, SRR uHE: iiecamegye e tmes
ali aret s1s0f establlshnent of stable CHO ceIIs
constitutively expressing reversetransactivator rcTA
were made by co-transfecting plasm ds pAdCWS5r cTA and
pPuro into CHO cells. After a three- week selection
\ixtinpfeur2onGi@iergtidnhag 288 511CemBHOTdel | pool s were

gﬁ@@@ﬁ@%ﬁ Rte;%h@we 1418 npm@wen %té hmnv%pé @ansduced

l'i ne, anal yses f
twi eSO ] pif ipBuRAL. cp@tCMNi Y ulyrcil'af. Wd’REa]enm‘hraid'ectomupﬁmatant
beari ng reForter expreSS|on cassette,

VCR5- GFP.
Qe o S ieaTts was Feb-g Byl 1I§ﬁ'a\&éidl%l%tn S8 u el piaten (HSFM 2%
ST O AR R At s o

faati@foviral ieppaat AdERA-GIER invhe pregéricg a6l absahtdofFod@ate (50
anal ysis of reporter GFP gene expression, the results
igdndat ed that the ratio of induction by cumate in

stable CHO cells was | ower conmpared with the induction
in the stable 293A cells, only reaching 2-3 tines of

FMWGW&W]CI@ GMX-dIe average expr essi on
Ieve of GFP protein in the stable CHO cells

hi gherTotgeapraterdoubleyesdated ﬁtab@\@ﬂ%ﬁll@awnahe CS?@HS%&&*OH n

Ol 17 B 28 PR e e B0 B i el
Bj'lzfsﬁﬁ gkhéM\ey EhafiR M%\A)%gsfmﬁk@ [Clofitkéh, '@Aﬁ@@ltera%bh&ﬁ After

nced profoter t hat possesses t
alnfalralsfe&:tms theacetlhaterd lsted at Porvell pilzstesrangrpelrorgyci@ ®acadded at 6

than at 37C in CHO cells. ‘l@ re tr sactlvator rcT
asginbs¥ognthan RR0 fleRes Wep Bt ﬁ? @ rrﬁwreafleaof Ehc{& y
R AR 0, B g gt B

t(haVsCRe &Gt @M @Hehidol Thd 2 besrchinee6l Ofand meyweteefuﬂ]ym‘R
protein was perforned at 37C, and the inpact of

charlgnaigt lnpiossilutien Ardiie seraset 1oF Bk XReRHR Brflehgegs
alggve. The best clone (CHO-10#35) was selected for further analysis. To stably

integrate GFP and SEAP reporter genes in CHO-10#35, these cells were transduced
with a lentiviral vector carrying the SEAP and GFP reporter genes co-expressed
from an IRES under the control of the CRS promoter. Briefly, 1 X 10* stable CHO-
10#35 cells were plated into a 96-well plate one day before being transduced with
the Lenti-CR5-SEAP-IRES-GFP at an MOI of 1.3. The transduction was repeated
twice to increase the proportion of transduced cells in the population. To further

enrich for transduced cells, cumate was added and GFP+ cells were sorted by FACS.
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mut at ed CynR configuration, and therefore, resulted in
reducing the affinity of reverse CynR binding to its

wobelos2el ng el enent in CR5 pronoter. Exanpl e BROI/€A2005/001508

Doubl e regul ati on of rcTA gene switch in
| ar ge- scal eprotein production. G ven the fact that

Fxpgpr MegRlodliitn dffleneial wetoestA t 0 gene expression
m ght._be not sufficient for hjgh |evel, |arge-scale
predatitlianas!lprerandatad due | L0mmskisdy Hy, day foefore being @ﬂa@sfected The

%9&1%{ sahed ‘eﬁ?\%v %ﬁ%{% ?ﬁfﬁéﬁgx%tth@{} ecﬁl%Iﬁl@frh?IS%M W 19

be™a sui conp

FB €80 g Of B 1643 mixRe wiihvap) Q]NAG@IIISHHHS}W! afd plcasared for
with Cy Igrotel n- bi ndi ng el ement named CuO down

sltS rn@an@@l at . TCRefop baveg added Thihieicglés Tihs celhaelture gwldam wgs

n of rcTA usin pr ot ei

b s O Bl o SRS SHZBSRL P giittline e
t él hailvB
F*’F%@‘e’ﬁ%rﬁ%%ﬁf‘? o R PP R hak PR I QFIAR apd fgsh
@yoviRhametiuro WAgadd@i toshacadls ac tontamie mbnhylralwmtoe ,pr(nﬂnotmon The
addi tion ofﬁ&gg&tz rcTA vvoutL 5 ed fromthe
NSRS EHERDIE T3 Ware o uge PSHESPERbLOLRHPES Behlls and
(ﬁfltelietagmﬂ?{ﬂ@ 49511&91';1 FitES trn€ ALt lsﬁﬂer@’tm&h@as%ﬁtnf ed t?ﬂi__{OOO ‘
pronoter. This strategy can wo only because fe 8}/
apd focdifa pr@t Eharsird ipspittayresuspged it gronels pedisen (MMEM or
cumat e i nduction h Fig. 6). As expected, the double
FEYI by p$iesed #cPR- swi tch resulted in dramatically
i ncreasing the induction ratio in stable 293A-CynR
cells conpared with the single regulation one in

auiple 1393A 20810yen K EIB, reéghlatitg Kirexpagabhef theirtTA with the
i mportant and possible to generate stable cell |ines
|GM BenCarCorrowiotdr dfeup peigréfifanbirstrasemabe Wd[“élho"si%{oé pihile

Jmm erk# At 'sé?rﬂe ?efve e%‘fre?ﬁ%l det%PJp%Z%égr e

erap

r@@uh &td faex tﬁit it e arb@a'dée@\ﬁfcmmhxeslysﬁﬁgane ehpreskiai wadolgened,
expression could reach nuch her | evels at 300C, .in

W iaMenters regidated thesxpresaomat r@T chythat Hivariddibe \gryer én the
tdﬁétag'd&%'l%é SNt 9%11]%291%@%%5%%% rgJé g*ﬁ% CMVS5-

tern EXDYESSIOH

@d@p@mt WhéreMPRPrdssih fiynf the ONY latplrom@teﬂctarndjel mlmgltémEey
protein expr ession in |arge-scal e mamal i an cel |

&mlﬁ plading fe theSu@atoneeaf.| 85 em%ﬁﬂythegf)awp Eegulaomphieporter

SaftaiindSRes ol EAE B RIG RInRA ffy ppo
aﬁdsiélﬁtQBigt Bearidesiite 2934 -€ yaRitellslgBigh lZl)’ b ale@writh Ghe single
regulation in normal 293 A cells. It is noteworthy that in stable pools, the induction
factor in the doubly regulated configuration is 4-fold better than in 293-cTA (700 vs
175 on/off factor).

Example 16 - Selection of 293-SF-CymR/rcTA clones.

Since 293 cells adapted to grow in serum-free conditions (293-SF) (11), are
advantageous for applications such as large-scale protein production,'the inventors
wanted to identify a clone exhibiting high-level expression and high ON/OFF ratios
in this cell line. 293SF-CymR/rcTA clones were infected with AACRS-GFP at an
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30C for high protein expression. Since the rel ease of
CynmR by cunmate will not be di mnished at 300C (data

WORH6HsmwH) , the protein expressi on may conti NRET/TARG05/001508

the ideal level is achieved. The inventors have
MGksfVidcnideatlyzad fok EFPtexpresseh 68 hedstemietdonemitls or witidt the
can activate the CR5 pronoter to levels simlar to

dfdition of Bhieamhatrumatn Figuse 8 sbowy e flupgscesaprdesipred of the
hEGURRTS WY BhStor DO TR ARNEECIRhe PROSIYELS Ofor klther
stemils no % o a mn{

reverse sy as high ‘as tha tal ne

tineies Dcanysihenevel Bf aotivaidrewid orfe it hilgRést AnPIh\GENAJRF ratio
reverse cumate gene switch system the inventors have
QEVEP bpibg bighestn ggalﬁrt@mérwa@ae@r%atﬁ%ﬁwgthcﬁdeweral vector (AdV-
et . i ' | .

CRAFBE P AL LA AL, Al T Ao
GtiRreiednl inl2ogeg)A.ti ghtly controlling and yet highly
expressing reporter genes such as GFP and Seap. Such
experinmental results are presented in subsequent

) . - i

SO TR NG STRE B B0, e e

CRye SRABODRFEO @ FhRAeA elopeowere t&9R fof hidhExpyesios iablight
cells were transduced with reverse rcTA fusion protein

regmation 04 CHPdut astenpyreal infpsion WYY CRoT(AF s A ghows the phase
lcglﬁHsy r{dad}f ¥ %ﬁggg&%&'wﬁg&) é@%ﬁek%%foag@ lwg%glrﬂéulr&d in the

respectively to genera

pheafepad hbsenes 6f dungite. thn eresalesefck 0¥ dubhate, the rcTA activates high-
Lenti - CR5- SEAP-| RES- GFP) to generate
st 6T R s ssyppn Ahe rabegtplopgyy CHO-CymR/rcTA#300 and CHO-

EORNTA8 Wiy e S R T R R o Bn bt Rine

hizhhiesd] egplebsichamiiigle O OFF hetidsr1@OLtConR/rveA#] Catdriced
out three tinmes at 24h intervals. Ex

I 12 -
Seedanss Mere BFectTauth AJEROGTTAmMEO) 21 50 3ukaiyyrrd der GEP

[ a N . 4 . I ;
SRR phf-font it Bl BRGNS RRS ALRE B e
Faai©9B Shpes thatfRidtescehte ifderlforahe bést tBne@sndstlx-fol CHEXCTA
by limting dilution in 96-wel| plates (HSFM 2% FBS).
@/Fel)@ﬁ afeferopes £lang Kehebasheemshosan fordurtegsiudigs hgease of the

FRRHER B i o] O A PRA KT o RBRORTT. ¢ (50

ng/ m).

Example 18 - Effect of temperature on the activity of the doubly regulated rcTA
gene switch system in stable a pool.

We have previously described that in CHO-cTA cells the expression level of the
CRS promoter was increased by 5-10 fold when the cells were shifted at 30°C (19).
This represents a significant asset for large-scale protein production in CHO cells.
We therefore examined whether the selected CHO-CymR/rcTA clone (CHO#10-35)
exhibited the same property. Stable pools of CHO-cTA (5F1) and CHO-CymR/rcTA
(10-35) expressing the reporter SEAP and GFP genes from the CRS promoter were
established using lentiviral vector transduction as described above. Both pools were
enriched by FACS to similar levels of GFP positive cells (about 80%). Figure 10A
shows the results of SEAP gene expression at days 3, 7, 10 and 14 post-induction of
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Exanple 13 - Generation of CHO CynR/rcTA: To generate
doubl e regul ated stable CHO cells, a triple

W@ 2006031285 ection in which 10 ng of |inearized ptBEAR@S/001508

pAdCWS5CuUO-r CTA, 10 ng of linearized plasmd
prm igurd 108 i m‘g gmphpaiurmeémtaimezf lthe i@Ayctigarratios

th t {
PRt s Coehl A8 F G PR A EtraineIog il Sstem,
MR Badi@Be 3@£ép6h@ﬂg%§e\e@15@sswrpﬂ@edwae 18 kyZRGhduREd system is

expressi on of TA by infection with an adenovirus
gmﬁduxnpgemauﬁﬁé@ fn meartsntl tothabit X7HE, Ol the SRGIOFE ratios are

SR8 G5 Dol LA T BRI ORI SisT s Pl mare i Thes

adaduds, 2EHIBRA rEPA Oﬁﬁé%wﬁ?ﬁﬁfeﬁ%ﬁh@ﬁk@ﬁle deACHRAMINAIIGRells.

The best cl one 0#35) was selected for further
anal ysis. To st abI y integrate GFP and SEAP reporter

i . CHO: 10435, the ], t
PaHEP 1 Par LeRt e RS O SRR TRty dpeori
genes Iﬁ?@upﬁ%ﬂr&?ﬂfﬁ@angﬁlfc@ﬂb@ﬂlrée%&p%qg'bldl cAMUER]] vRke

r

the CRS pronoter i ef I 4 stable CHO 10#35
ceposstedven Septcaber1 6, 2005 at tbecmdlarplmmtmel Wdeppsiiertygkushority

heiies Nofon ST REpo dt Bt oHe s C A S Arfineie byeet
IW%%@W%H&&M BRM. Che dRB8EIME BebraIQlintended th Pﬁ)wde

popul'ation. To further enrich for transduced cel
@umples vhthe atmile@ltmhmaﬁbegeww@wp@rdgm\e@ thy present

14 - Pro nt|

VTR BB e et BpedmEknfbF pal{ B Biplosteh
befiat s hehowiiowansf ected. The nedi a of t hese cells was
changed 2h before the transfection (16 Ml HSFMw th 1%
FBS). 80 rrg of PElI was m xed with 40ng DNA in 1.5nl

FM an ubated for 15 nutes at R T. before being

GEH @ cells. The cé{el]f e ur e medi um was
qlaoerd) 4 h after the transiseidygiR-tchi ghs HSFM 1% FBS
+ | nmg/m doxycycline et 50ng/m" cumate). Cell culture
d0pine2 ant s were harvest Q8K A/AlyerR &dSf resh growt h

j s added to the cells.t l entiviral
Ugg{’m%?oduction. The tmgg'égﬁggﬁg(ﬁgytssr #8h et 72h)
were centrifuged at | ow speed to renpve the cells and

filtered with a 0.45mcron filter. The resulting _
Suppeaific ambodimsente ther infergiod aico@paBe0 suqhnbivtagicah nmtet@ls all

g?ﬁ 11\1/1Iesr gnld roductg génvegsfﬁerg§grge olplnes %rf%l\l\étrlgcggts formhg ep031ts are

provided on subsequent pages:
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HSFM were stored at -80 Exanple 15 - In 293-CynR
cells, regulating the expression of the rcTA with the
weds/82@ pronoter all ows a significant increaBer/icA2d08001508
i nduction factor while maintaining the sanme | evel of
expression of the reporter gene. G ven the fact that
f expreSS| -
mtemamgnhrebgbagé rglg ?tg&%? expres;;b );gggggg
National %Qy §P %é |n the OFF sta
1015”"”9? ?ﬂ st ate Thus CTA expression was driven by
Winnipeg; Maniia : 1] sher ein exnressian framthe
- CW5 prormter can be |nh| bited by CynR binding to the
CuO el enent. As expected, the double regulation of

Intematlohgppbhﬁrlmﬁwr ession resulted in dramatically
I ncreasi ng the i nduction ratio in both tranS| ent (Fig.

6) cniREcy RPIHELRE A i th
Lo A R 1 o A i i ol
|n t he doubly regulated configuration is 4-fold better

tthan in 293-cTA (700 vs 175 on/ of f factorh
ATTACH.COBIES GRTHEORIINGE BERRSIE FONTBALS ANPGEIGHY STATEMENT

cells adapted to grow in serumfree conditions

This Interb&ﬂfn&FDebocégd:y Authority a ; deposippf thepiricrosrgamism
JOVR WAICHOREE rééeived bydit BAuUC sgmgnﬁtbﬁ 16V 00T S :
specrﬁedagm ed to |dentr|fy a clygifte exhi biti ng hi gh-1evel
a cell Iine.
To (Nam&EOBRRSA e 2 rrereorrm

anMd of 10 and anal yzed for GFP expression 48 h .
NOSt - | : addi tion of
Address;_ 6400, Rovalmaount. japP, 2R/
~index for 6 of the best cI ones and t hat for 293 cTA as
Identificationof Repesitc one #38 was chosen for further studies
because the | evel of activation was one of the highest

Referencerassidreed by depositoro _of POIBF - CyhR-roT@#88. Again

usi ng transi ent expression with adenoviral vector

AccessrohN)fﬁBtéegﬁgghf tHi DR i on f eghons.ig .t he doubl y

regua ratton 1s 3.5-1told better than In

The depo&‘to' ﬁﬁ?ﬁ?’g&%ﬁa‘h&% 88%%%‘%?’?’ STFACI:IOonq,eQR/ wre(r:-e-At est ed

O va sfc%ntrﬁcg gegt):(rp ptlc?r? I(sor:?ecrgr(sI tight

O a proposed taxonomic designation (spegify);

Signature of person(s)authorized to represent IDAC:

1

Receipt in the Case of an Original Deposit  1/1 File 080 (05)
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regul ati on of GFP by adenoviral infection
(AdVCR5- GFP) . Fi g. 9A shows t he phase contrast and GFP
wo bwenzzeence when one of the best clone (#10)PUEEA2005/001508

cultured in the presence and absence of cumate. In the

presence of cumate, the rcTA activates highlevel G-P

expression. The two best cl ones, CHO CynR/ rcTA#300 and
rcTA#10 were sub-cloned by limting dilution.

To |dent|fy a clone exh|b|t|ng hi gh-1 evel expression

Intemaﬁ&ﬁm ﬁ'%zf G% ad##10 and 30q). (204 789-2070
National R Bn4dgro-GrP at an })789-2097
1015 Arlif P expreSS| on 48 h post-infecti on

tion of 25ug/nl of cunat e.
winniped\ ¥ ﬂ& é MGl

“clones and that for CHO cTA (5FI') as a reference.
.d 10- een chosen for further studies
Intemathg@?%elg Hgﬁp?@;ﬁfgh | evel of activation and tight
regul ation of G-P_expre n.
per SECEIRT TR ASE OF-AN DRIGINAL D Wégﬁ
rc@ﬁ%@“%qrﬂﬁoﬂé@gﬁ teeBydaresioypa ions)

previously described that in CHO cTA ceI s the
expression .l evel of the CR5 pronoter was increase %34_
ATTACHCQPIES) QF i ORIGINAL DERRS QQNT&%PBM%U@?%W ATEMENT
This represents a significant asset for |arge-scale
This Intematkman Deperbitoryr Mmmtﬁmce@m éhe wepoae IOé ﬂm m:emfane&m

To (Namé of 1D epositor) i aNoma | Fe : ()
~ reporter SEAP and GFP genes fromthe CR5 prom)ter wer e
established using lentiviral vector transduction as.
Address: (R0 RosdirabomtAvesiMloptresk Q€1 B4en2Rehed by FACS to
: simlar |levels of GFP positive cells (about 809% .
identification’sf DePosiows the results of SEAP gene expression
at days 3, 7, 10 and 14 post-| nduction ofthe stable

Referend@éésignéugiyf@eﬂ@tdrs a ion of the
. i nduction ratios (O\VO:F) for the data presented in
Accessiohl Nufribel Hisigifed'sy thisnoA:ed_f onabResciA system the

magni tude of reporter gene expression for the

The depéﬁgide?ﬂﬁi@dréﬂ—d\ré WadREomsamedisy:great |y increased at
in conparison to that at 370C, while the ON OFF

O agébhgﬁcfﬂe%cﬁbﬂbhqg &6fyypoth cTA and doubly regul ated
rcTA systens at elther tenperature Thus the doubly
regul ated rcTA gene swtch perfornms |li1ke the clTA

O a PYoPdEBd faxEhBnfiE!designation (specify).

Signature of person(s)authorized to represent IDAC:

Date'__g/_'s.eb.tember 162005

Receipt in the Case of an Original Deposit 1/1 File 080 (05)
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Exanpl e 19: Deposits of biological material at

I nternational Depository Authority In support of this
- Wappkiosatis on three sanpl es of bi ol ogi cal mat er pat/Cuer0s/001508

deposited on Septenber 16, 2005 at the Canadi an

I nternational Depository Authority in at the National

d hhc@nada 101PelA(204)0188:2070
%g 4GE 3R2. The dege@ds mg=2097
P’o prow de exanpl es of the clones 'that .
-- g cordance W|th t he present

The details of the biol ogl caI rraterl aI s are as
follows: Accession Nunber Reference 160905-01
IntematloﬂﬁMnQDﬁGIBPﬂA #38 160905-02 CHO rcTA/ CynR 10- 35
160905-03 (3-4C) pAd CWS5-rcTA In specific enbodi nents
the | IRECEIRTINTHECASEOFSANORIGINAL BEPOME! | al s,
g.bseed butduzes i Réie? ddsfthe Bietdpest Treudy Regubatiahsdi es
of the receipts for the deposits are provided on
subsequent pages:International Depositary Authority of

ATTACH AETHE BRIBINAB DEEFSITNOONIRAIC TMND AhABILODY STATEMENT
Laboratory, Health Canada Fax:(204) 789-2097 10 15

Thls lnter&fo ?ﬁ%{)ﬁéﬁuﬁgg?? i ,_} .1.( :'% B%%?%‘EZAN

est. (€
To (Namqﬁdégmgt Frig TS

I nt ernati onal Dep03| tory Aut hor i ty accept s the deposit
of the m croor anl sm speC| fi whi ch was
Address; 64 oy alme Jontrex 2 ( Napo—of ‘
Depositor) : Natl onal Research CounC|I of Canada .
identificatioh of Depadi0 Roval nount Ave.. Montreal. QC. H4P 2R2
Identification of Deposit

Reference assigned by depositor;_____(3-4C) pAd CMVS-rCTA

Accession Number assigned by this IDA: 160905-03

The deposit identified above was accompanied by:

0 a scientific description (specify):

O aproposed taxonomic designation (specify);

i

Signature of person(s)authorized to represent IDAC:

/A

Date Seotembgm 6, 2005

Reoelpt in the Case of an Original Deposit 1/1 ) Fite 080 (0S)
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Ref erence assi gned by depositor 293SF- ynR-rcTA #38
Accessi on Nunber assigned by this IDA: i60.pmfli The
waleponst21s denti fied above was acconpani ed by: PCHCA2005/001508

Internatiph e|g Depd i%"gfh gcgaﬁ%dgf proposed §gxQB84) $as-2070
National M:IG‘F%‘H %d @ggﬁt | DAC: Recej pfa¥ﬁ2%€7sg_'2097
1015 Arlington:Stieed De OSIt 1/1 File 080
Winnipeg, (Manitaba ' '
©(204) 789-2070 Natl onal M crobiol ogy Laboratory,
Heal t h Canada Fax: (204) 789-2097 1015 Arlington Street
‘:IntematloﬁHIerrﬁﬁ?ﬂDAmPlg)ba Canada R3E 3R2 International Form
| DAC/ BP/ 4 RECEI PT IN THE CASE OF AN ORI G NAL DEPCSI T

(i ssued pursuanSTATEMENT OFMABILIBYdapest Treaty
g R C!_bl_&%ﬁ)anl\ia' Rudte 9072 6Ptk Bldagdst Frobty REGUIEitibNs)

AND VI ABI LI TY STATEMENT Thi s | nternational/

Party to VWRBAT the \MabHi %f&&nﬁiﬁqatlﬁshaa deposit of the
m croorgani sm Speci fi ed bel ow, which was received by

. BEE{#E’ @?E%ﬂmer 1B, 2005 To (Nane of Depositor) :
Name: ona esear ch Counc:ll of Canada Address : 6100
. ) H4P 2R2Identification
agepasl t or; CHOQ

= g SSer gned by this | DA
160905- 02 The dep03|t identified above was acconpani ed

y: D a scientific description (specify): a proposed
I:'ep""s'm?axonom C deS| gnatl on (specify)L. Signature of person
AC: Recel pt in the Case

C mrernati onal

n Oigi naI

Name:__

Identification of the Deposit

Accession Number given by the Intemational Depository Authority;JﬁQQQﬁ:Qﬁ____
Date of the original deposit (or most recent relevant date): September 16,2006

Viability Test |

Viability of the deposit identified above was tested on (most recent‘date); Sept. 26, 2005

On the date indicated above, the culture was:

E/Qiable i

O no longer viable

Conditions under which the Viability Test were performed (to be filled in if the
information has been requested and the results of the test were negative).

Signature %son(s) autharized to represent IDAC

Date: Septémber 26,2005

Statement of Viability 1/1 ' Ero0emiunt
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1015 Arlington Street W nni peg, Mnitoba Canada R3E

3R2 International Form | DAC/ BP/ 4 RECEJPT I N THE CASE
W@R00AMBORI 3 NAL DEPCSI T (i ssued pursuant to RuP€T/€A1006001508

t he Budapest Treaty Regul ati ons) ATTACHCOPI ES OF THE

ORI G NAL DEPCSI T CONTRACT AND VI ABI UTY STATEMENT Thi s

I nternational Depasitory Authority.accepts the deposit

of 't ho Wi BT BrEER SRS SO BLMSR T RHPER Qg TR

r : bi
e r e O PR AR T A ol el recombinant
Al 2esdhd: expieB€l ofiveysadmelithe present inventiore al persQ@.of kil ig Ree art
Identification of Deposit Reference assi,|
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expression in manmalian cells. Submtted to
BMC- Bi otech 20. Elahi SM CQuali kene W Naghdi L,

w@ka@ensmars McCourt M Massi e B. Adenovi r us- baseplCT/CA2005/001508

libraries: efficient generation of reconbi nant

edanagi ruses by positive selection with the adenovirus
prot ease. Gene Ther. 2002, 9(18): 1238-46. O El hai,
S.M, CQualikene, W and Massie, B. Adenovirus-based

i braries: efficient er-at | f re ' Py
5t By PN A3 SRR APk i e
RERLEEESty forh oy edpOidbe 200Heht When fiXpr@senvd $@Ker$han an absence of an
Schlatter S, RRrmann M Bail ey JE, Fussenegger M

Sifectqtrogjeete-n- and tetracycli ne-responsive dua
regul at ed expression of p27 (Kipl) sense and antisense
enabl es positive and negative growh control of

§hi nesge b@?p&;ﬁi’de QY alajm ¢9whaeinNu@Fawep@mb dssuBeantizlB0hcapable of
Feb 15; 29(4)).CLAIMS: 1. An isolated polypeptide

biodingi N Agn shesabgenss ©f svid effagior BPICEYSR t hat exhibits a

hi gher affinity for a CynR response el enent when in. a
presence rather than an absence of an effector

80! ecyhé&polgpeptide op olajth @ pWheéteinahe ClymiRnedponsh eleient i [G0.
pol ypeptide is substantially incapable of binding DNA
in the absence of said effector nolecule. 3. The

ol ypeptide of.claim1, i n:
B0 YoR paSe L AP B R AR PER g o e o
§c§Hs§’s_tiﬁ% _Bﬁ6&@5te,npi-&@mye§amimeﬁgdieaciﬂ (OM PABAQS @igtfethyl cu mate,
consi sting of cunate, -met hyl p-am nobenzoic acid
ctbpbREAYe, 3 tr dimsthyjtenzentongt ahylberrphisetributybenzoate, 4-phenylbenzoate,

<4-dimet hyl benzoat.e, 4-ethyl benzoeat e )
AR BER b A E O R TRRIBERE e, s prplonysgge
Aietddex2daN 2026 @ obéhzB4te | as YR B#e 24-Bromomethylbenzoate, 3,4-
4- n- but yl oxybenzoat e, 4- chl orobenzoate, .
dichlooshenerate # @i flugrdnaatiayibenzoate e4-cthyl-m-xylene, 4-vinyltoluene, 4-n-

S PR BACRR A 0 EARETR RS, and -bromo-n-olut
#r Metiikd QLo ARNts%r BREARMES Ol uene, 4-al | ytol uene,
4-fluoro-p-toluate, 3-chloro-p-toluate, and

4-bronmo- mtoluate or chem cal equivalents or salts

hereqgf. 5 %}gepl eti?le of ,claim wherein the -
éol ypgg? pa@p Hiﬁﬁ(%gégm p WRETSH} thngfa/p?;ﬁgq% Copprises &8st a portion of
CymR sufficient to bind said CymR response element, and having a sequence comprising
mutations compared to the wild-type CymR sequence, said mutations selected from one or
more of the group consisting of Val at position 125, Gly at position 142 and Ile at position
144.

6. The polypeptide of claim 5, wherein the polypeptide comprises Val at position 125,
Gly at positon 142 and Ile at positon 144.

7. The polypeptide of claim 6, wherein the polypeptide is selected from the group
consisting of:

(i) a polypeptide with the sequence of CymR Val125/Gly142/1le144;

(ii) a polypeptide comprising at least a part of CymR Val125/Gly142/lle144 that is
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CynR sufficient to bind said CynR response el enent,

and havi ng a sequence conprising nutations conpared to
wo bwews2ds t ype CynR sequence, said nutations setBCABWNS/001508

fromone or nore of the group consisting of Val at

qapablé bHPindidg,Cu@ in apregmse df aneffetPramdeduleswh ap osintie@n an

144. 6. The polypeptide of claim5, wherein the

syivHsabthceretd@pri ses Val at position 125, Gy at

posi t(‘ﬁlﬂ rﬁpqué_ﬁa@ﬁ%&anE 86 kdéhtity to thd E@lyﬁéﬂtiﬁ@%@@ﬂﬁ{ that is

of cla ereln the pol ypeptide is sel écted from
dapablg b Hbipdingr(3iGs tni apresdnee Of In effqrtdrype peilel giohias kumnhte or an
sequence of CynR Vall25/dyl42/11el44; (ii) a
%l?&@bgﬁebeé’f'conpri sing at least a part of CynR
Val | 25/ d yl 42/ 11 el 44 that iscapable of binding CuOin
a presence of an effector nolecule such as cumate or
@an edhieymilgrptidhef daifn 7,dndingiat icpsta80foldgpeytto the grdyieptide of CymR.
at |east 70% identity to the polypeptide of CynR that
is capable of binding CuOin a presence of an effector
| ec . . | . .

Hre. ol SsoEpasof AL, 1ayirhs R 024 RRhi G RgRolyptide of CymR
identity to the pol ypeptide of CynR 9. The

ol ypeptide of. claim 8 having, at sf 90% identity..
i ¢ h@%ﬁ?ﬂqwaﬁfk? ol anfg!ea$r§é%‘tﬂ[epﬁbtaﬁ? Higpepypebide of CymR.
claim9, having at |east 95% i dentity to the
pol ypepti de of CynR 11. The pol ypepti de of claim 10,
Havi rbheagolyeptide 80daindEh thiating tableast©Ipoidepidpttd the pollypeptide of
CynR. 12. The pol ypeptide of claim 1 further
€ rising a transactivati on domai n coval ently
attached to the sequence variant of CynR 13. The
pol ypepti de of claim 12, wherein the transactivation
o nai Thd olgpeptidbbecldiar 1 furthes earhprsing o travdaatiRIYAn domain covalently
pol ynerase in a eukaryaqtjc host cell. 13. The
%@p%}/@éﬁtthed@qg?nqg?ngm@?gyﬁﬂ{?he transactivati on domain
is derived froma transactivation domain is a VP- 16
transactivation domain. 14. The pol ypeptide of claim
12, vifier molypeptide of dainat,iwter¢io thedoamaaativagorcdaraiieng $uytable for
attached to the sequence variant of %/(r;eiﬁ via a |inker

ERRRL Vel VigtR N @ Petymaigse i ¢ Py Qiisde

13.  The polypeptide of 12, wherein the transactivation domain is derived from a

transactivation domain is a VP-16 transactivation domain.

14.  The polypeptide of claim 12, wherein the transactivation domain is covalently

attached to the sequence variant of CymR via a linker comprising at least two Gly residues.
15.  Anisolated polynucleotide encoding the polypeptide of any one of claims 1 to 14.

16. A construct comprising the isolated polynucleotide of claim 15 in operable
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15. An isolated pol ynucl eotide encoding the
pol ypepti de of any one of clains 1 to 14. 16. A
w@enshsaed conpri sing the isol ated pol ynucl eotPdBCAa2005/001508
claim 15 in operabl eassoci ation with a pronoter
assequenceits aiprerbdter faynercassitaide fox gaesng expreskionaif daid polynucleotide
pol ynucl epti de t. nerate said .pol ti de when said
BRI PRI ABPRSHS PTG e RetBrd o g
construct of claim 16, wherein said host cell is a
eukaryotic host cell. 18. The construct of claim16,
17.ur t Tibe cashpet ictegmi 19, whercaidaal kast ol istal avlapitihhesicell.
i sol ated pol ynucl eoti de, at |east one CynR response
el ement, whereby expression of said polynucleotide in
18 hoghe 68strub Qo rAeHRr & QurSRt Sorgt IMERLIpRabiAdts®ation with said
regul ated at least in part through binding of CynR to
isshitad podgpiotestideat feesitone BymRIteep@sa stement, vdferahyaxpresgon of said

pRgndr g roeecl o e RSPV BER IR e B feRgieeds et in par
tﬂ&?ghqsm(ﬁhg BECYRIR ©ls@ideskonsedl@heitn the construct is
sel'ected froma plasm d or reconmbinant virus. 21. A

eukaryotic host cell transformed with the plasm d of

laim 16. 22. The .host cell of. claim?21 erein sald . .
1ei't TheCapshialifat BorferepHof BT cuf R olpefflents 3 0
s#@d proMiEeina 3 he shi@lpblyhsclgdiatel y transformed with the

pl asm d. 24. The host cell of claim 23, further

transformed with a second construct conprising: (i) a

(] | | :
2] T Eh Ronshuk? o diairny: e ¥ T DS e B PR bpip 3Rt o

rE5RbaRaEHud. N operabl e association with said pronoter
and said at | east one CynR response el enent, whereby
in an absence of an effector nolecule said CynR

2K e iue e s Bl U it RnEh i B ocs o

of said open reading frame, and in a presence of an
effector nolecule said CynR variant exhibits increased
2pi ndiThg how csBioficlaim Reashereinsaidyaikiy espomdiaaicelent to
cause expression of said open reading franme, thereby
to generate said protein.25. A nethod for producing a

28 ecomii R3sticeRoPERIM 21 N'whdieinRSEel G blabBf traks Rirfied Withttheplasmid.
nmet hod conprising the steps of: (a) transform ng the

host cell with a second construct conprising:

24.  The host cell of claim 23, further transformed with a second construct comprising:

(1) a promoter;

(ii) at least one CymR response element; and

(i1i) an open reading frame encoding a protein to be expressed, in operable association
with said promoter and said at least one CymR response element, whereby in an absence of
an effector molecule said CymR variant exhibits reducing binding to said at least one CymR
response element to cause little or no expression of said open reading frame, and in a
presence of an effector molecule said CymR variant exhibits increased binding to said at least
one CymR response element to cause expression of said open reading frame, thereby to

generate said protein.
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(i) a pronoter sequence; (ii) at |east one CynR
response elenent; and (iii) an open reading frane

wenmedsn2gs sai d reconbi nant protein in operabl ePCT/CA2005/001508

association wth said eukaryotic pronoter and said at
Réast AomethOy fdR nre@pm&zeree@@g@ﬁm protsin inthe bept e¢lhef daim 20, the
ef f.ect or nDIe g : %t regul at es CynR- nedi at ed
DS COMPRISINg; fﬁ%SQFansforned cell's of step (a) to
i nduce the expression of said open reading fram
thereby to generate said reconbinant protein. 26. The
met hoda)dfangfosning2be hegh eelbwith spePngreoRitust commpRwngct ed
fromthe gr conS|st|n of CW, VLP, tk, HSP, MP,
and MMTV p#g Ao EPRter 4! %%e met hod of clai m 25,
wher ei n saiG) £1é8céH CyrBR e€spbasel Semmaltegided from the
group consisting of cumate, Di-nethyl p-am nobenzoic
aC| d ( DM PABARD oper| reading rapg engeding gidhyacoBimsat rotein in operable
&sﬁoc%u?n Eté nsgoa ﬁgllygtlc Rrog{qte T eaﬁggél?%{ ﬁe&st one C)ypre F]ezsgoqse element;
4- ethoxybenzoate 4- propyloxybenzoate
4-n- but yl oxybenzoat e, 4- chl orobenzoate
4- br o,ﬁlm)bgﬁg%mqg ameffe@g)@j Bredig t(lgat regulates CymR mediated expression into
Z‘h{’t&é’ rpr%telci] ¥ ?sh sg ?(g) to%n&ci‘jillé? %!ﬁ{s%&ﬁy%?g%g %pen reading fram thereby to

UOTOHE ate

%,ref«érﬁtylsmalrmmna&npwtaayl t ol uene, 4-allytol uene,
-fluoro-p-toluate, 3-chloro-p-toluate, and
4-bronmo-mtoluate or chem cal equivalents or salts

t2 er ©Qhe nfe %El dTmclﬂgltﬁoqrhgielrF La‘?qi g}o?rﬁjéer\g? S48l ﬁ@llnqhe ° group consisting

second cons ruct conpf Ses a a reconbi

Bif Cusv, 2, (i hESpathedinaMei Tl pﬂoﬁﬁxterwher ein said
construct conprises a nucl eoti de sequence encodi ng an
rcTA suitable to facilitate transactivation of said

%?om)t[%r Illl hosdaé laci?]fcﬁn %h%&:nf?%glﬁ] gffedt&' Jﬁgl%&ggf’s se e%teg from the group

esencé of sai ector ecu

RRIf ﬁfgldfféu@lfat@m—ﬂldt}@@@fdmlﬁafﬁnz@b@tﬂl(D)Ll\@@ABW)@trn‘EéthﬂCbu mate,
of claim 29, wherein said construct conprises
@ﬁgfﬂtg@p@tg%dqnﬁthﬁheqﬁp@tﬁ, 4&athylbenzoate, dd- butylbenzoate 4-phenylbenzoate,

\?ﬁb%ngl%gr%%ta E eth%g(ylg Qggte oﬁ%o%l@t{e%% aqgsﬁen %h%‘)?nzoate 4-

ex préss on o de In

Qﬁldrotie@z@e@ ettmbﬁlosamz@a&ph YqRpehdates mrmometgylbaﬁmteas 4-
| east in part through binding of CynR to said response
alidverabenzgate, 4rteflupsemertlylbenzopis; f‘neﬁt)’l iy EleRs, - GRY P Hest 4-n-

%Ff‘cl)gyltolsuenéj,rélt—ztﬂ?ytol{lér%pgfﬁlro%gg-tg\ﬂua@, ﬁ@hloro-p-toluate, and 4-bromo-m-toluate

or chemical equivalents or salts thereof.

28.  The method of claim 25, wherein said second construct comprises a plasmid or a

recombinant virus.

29. The method of claim 25, wherein said construct comprises a nucleotide sequence
encoding an rcTA suitable to facilitate transactivation of said promoter in said second
construct in response to a presence of said effector molecule, thereby to cause expression of

said recombinant protein.
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expression cassette expressing CynR, whereby in an
absence of said effector nolecule said CynR expressed

wo eanosaidd expressi on cassette binds to sai d CPOECADE/001508
and i nhibits expression of rcTA from said, construct, o

© Mhd dMeiraethed 9f Prinydd thesein gaid seBTTYCEEMRRTISGE i eRsgrble association
i nhi bit n ' . i ' f .
LREkH b5 ETRILROAE, o Rl SR EBnTICRLAS AL sherchy expression
dtisaigdjothnat le6Gdoin didsecdl © gaadrateahidgolypeptidd &mbeaegulated at least in
i nhi biting binding of said CynR to said construct to
resiUb®ugh prding of AR @ saad response elemenbi ndi ng sai d CynR
response elenents in said second construct to
facilitate transactivation of said open reading frane
Tausi T eatho@selain 86, wladreln s&d okt cet g fupthet gansfordizd wAth an
met hod for regulating transcription of an gpen readin ,
TXPERTRION RASSPIET GPressing Lo@BatWhsweyi i A1 absPenet @id gfiestorgmolecule said
(lf‘)ﬁ'ﬁlﬁte%(g@gse s 5{?& Q%?sgﬁ’) SERAE ’orr{d@ %o E@% b&%tﬁ@fm{dl i7hiB¥s expression

e steps o%. Za provi ding a pol ypeptide conprising a

SDroRA Vot saidl cendaiubi, thdgpticaBy biads INAidbsaedhdigonstruct and inhibits
capability in that the CynR variaq& exhi bits stronger
PRIESHPR AF Prid QRN SFrdipe fmeracoing $1¢ ECPIPHIAL PIRLEN.(3fid In a presence
IR nRId R Qfeo it AHARNASLEUREF S0 R 1o sad
@hssddt tb efube exmessionl eaul &, sadBrc TANEndmp kad @R kaponsd2jements in
wherein said transcri ption occurs jin a manmg|i an host

s gecomhconttiuct i {ardHalsArapaginaton of {pdopFm readnediamre causing
' ' - ti f wild-t R
R 20h o IR B P E ¥ Beponse el ement, and

havi ng a sequence conprising nutations conpared to the
mﬁld-type(gynR sequence, sai.d n?tations elgpted fro
Pae of meadhed OF regviatige GipscEBHER 8t FhEPBIre/ANS HEMp 4% PRGTHE

e A R A RSO, 82T oo

hekepnsAct i vati on domai ncoval ently attached to said
CynR variant suitable for facilitating transcgiption

of saPUPiOYEtng eREVAEPIISABPIZBS AAYRIR VRt gEHaagirAETeed DNA
S5 T RS 610 ORIRURL9NA, g gy i
pseaté ealicd thamthe abdeace dffum dffettoc anacuki sagh ag @)mate bi arstquivalent
&plyPucheotide conpri si ng:

ereof; an

(b) altering a concentration of said effector molecule.
33.  The method of claim 32, wherein said transcription occurs in a mammalian host cell.

34. The method of claim 32, wherein the CymR variant comprises at least a portion of
wild-type CymR sufficient to bind said DNA response element, and having a sequence
comprising mutations compared to the wild-type CymR sequence, said mutations selected
from one or more of the group consisting of Val at position 125, Gly at positon 142 and Ile at

positon 144.

35. The method of claim 32, wherein the CymR variant includes a transactivation domain
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(i) a first pronoter; (ii) at |east one CynR response
elenment; and (ii) a cloning site for an open reading

wo ea@nm3pesi ti oned such that said open readi ng PCEOR2005/001508

once positioned at said cloning site is in operable i
evalsailneiteshedia sid GyaRorasingt itablg fer fagilitpting tagsesiptig ef said open
QMﬁﬁg%ﬁﬁgpnse el ement; (b) a second pol ynucl eoti de
conprising; (i) a second pronoter; (ii) an open

readi ng franme encoding a rcTA in operabl e associ ation

wi th said pronoter; mherebg %FCh of .said first and :
3&conft ki) BERTU BB ArakeryPEC €5} FOTHITES ERAN G@RFRPUS gene sclectively

SEERRLVERA LB RSy BBl blcy B K B
reduci ng biahdifirg potynsalecotide congasingone CynR response

el enment to.cagse tittle or no expression of said open
readi ng fr@hRiriREPOMGIEE presence of an effector

nmol ecul e saj j ol Lacr eased
Gig glt ?égﬂ%n?é gfg)gflﬁfesﬁm Richiend ahA

binding to one qE/nR response elenment to

cause expr@ssiabmming sigafod aopepm readolg frgme paston&i7sucH ket said open
kit of claim 36, wherein siai d first. pol %/n&ml eot.i de . _
Feading frama ange pogtipredgy s3id £lonie LEASIrPEteblgggoLa qp with said

GRg I I j art of a second
glg)nst ru%?%g%& lgﬁgblﬁ?%%pghﬁggﬁém erein said first

and s endecqndpoiynokleotidcd@snfromg; at | east part of a
si ngl e bici.st ronia Pl asmd. 39. The kit of claim 36,
wher ei n safiy2 $CBAAMI S uC] eoti de further conprises

at | east opf 4 F&ﬁ&%ﬁ%@n@én@%ﬂg a rSPA Gn QﬁeﬁﬁblE qadtiRfon with said
frame encodi'ng an rcTA"i n operabl e association both

miotitotgai d second pronoter and said at | east one CynR

response elenent. 40, The kit of claim 39, fur,tgler :

compr VEFRBY PR O sttt Bgisgraue PabPREEOsr SHG f beine
RarlsbrhdRAGTRAR iryo A Rodt kil afld PEGPIARIT sh &ALLOBBMIRIR, said reTA
encodi ng CynR or “an equi val ent thereof; whereby in an

atiskeinog rafucmgibthdfid Bchar at falseaw @nsRirespOyseRlenprn éssade little or no
%?@%&?pé@b{gﬁgﬁ&h{n& A ee(,)%l giaqb}lafgg%g%ﬁggnaéfgec?gr nllcﬁéacsutle said CymR
variant exhibiting increased binding to said at least one CymR response element to cause

expression of said open reading frame.

37.  The kit of claim 36, wherein said first polynucleotide forms at least part of a first

construct, and said second polynucleotide forms at least part of a second construct.

38. The kit of claim 36, wherein said first and second polynucleotides form at least part

of a single bicistronic plasmid.

39. The kit of claim 36, wherein said second polynucleotide further comprises at least one
CymR response element, said open reading frame encoding an rcTA in operable association

both with said second promoter and said at least one CymR response element.

40.  The kit of claim 39, further comprising:
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pol ynucl eotide to inhibit expression of rcTA
therefrom and optionally binds to said first

w@adognsmieoti de to i nhibit expression of sai d BPEBOA2005/001508
reading frame, and in a presence of said effector
mol efQ)adhisd pelyayqleastdsicompriaiegl e i nhi bi ting bi ndi ng of
said CynR east one CynR response el enent
in said s igtﬁﬁdp%m r?ltjéél %no i de thereby to cause
expr essi o(ii)oh sécdhdop&diedding TAmziendbdigg EgmR @tanl eg@balent thereof;
one CynR response element 1n said first polynucl eotide
thereby to facilitate expression of said open reading

AT R QB R A SR s i
p@@ﬁh&&itﬁlﬁtblﬁd%eﬁ e4ifi at Bedst ohB € ykiR resporst alemMedbin satvedeCoril
the rcTA conprises at least a portion

pelyprqgleqtidgtto iyt erepression abrel A igpeffse @ﬂ@ﬁ%@allyﬁ@ds to said first
PR R G ERE R 150 UL PR RINAL B b por i

effeoranokoile saifl effeerogmolipuieanisibisink bihdidg Médaldi([:ymRSb fshidt least one
125, Gy at positon 142 and He at positon 144. 43. The
CymR gspaisaFlemsat IW@rS@FWdtH%YTWé}FA“%WﬁWbé’é%C%JSC expression of rcTA,

:%15 "flplsﬁﬁﬁd}/r% éaﬁinatggzﬂﬁb& éﬁﬁk\f%ﬁorﬁe séllg ﬁrst olynPc]eotlde

ransacti vati on aomal n

tik byt fatdlithie edpression bhedd Gpﬁmeacﬁnmﬂamh.e st ep of :
shifting the tenperature of the host cell to a | ower
tenperature sufficient to facilitate induction of

CTA ﬁ@ﬁlt%@ﬁﬂ dﬁ%?rxﬁﬁal AEa %oﬁ%ﬁcﬂat‘%@a% ﬁeeg éggcg{ﬂo%%eelemem is

erein
Cslh],f)tamg]mmmtlseesofa | onering of the tenperature of

from2-100C. 46. The nmethod of claim45, wherein the
step of shifting conprises altering thetenperature of

45 he %13 lkl'[ o'%g Iﬁggu\twhg%g t{'n@rc??\ yci_mué’r%gat st a}%ﬁldﬁ R sufficient

one clai ns er conprising t

t@blﬂﬂ s@fi DMAIrédpong: difraeriteamdeiaaingraseqiienic eompsting ﬁiultatioﬁs compared
a lower tenperature sufficient to facilitate

tq thegld-iype ComPBosequencs. wisbmutaligns sedectgdddrem ong or mege of the group
cg@s'i:!??lg o?f\/ai:la ado@?u%% 12%[)%@ %1{2)% 1§1t29aBd‘i’l Pb{:{o'nrlgf

ses a erature o rom é'— 10C.
49. The net hod of cI ai m 48, V\herel n the step of

shifting conprises altering the tenperature of the
43¢l 1 The gmoéngg{l 397 wkerein the A agaprises a transactivation domam derived

from a VP-16 transactivation domain.
44.  The method of any one of claims 25 to 31, further comprising the step of:

shifting the temperature of the host cell to a lower temperature sufficient to facilitate

induction of rcTA-mediated expression of said open reading frame.

45.  The method of claim 44, wherein the step of shifting comprises a lowering of the

temperature of from 2-10°C.

46.  The method of claim 45, wherein the step of shifting comprises altering the
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50. A biological material derived froma deposit filed
on Septenber 16, 2005 at the Canadi an International

whepess2oyy Authority in at the National M crobiDCagyws/001508

Laboratory, Health Canada, 1015 Arlington Street,
vy gpeg of MBS, celldiad abRB B7 3R, abwat #0°@eposi t havi ng an
accessi on nunber selected from 160905-01, 160905-02,
and 160905-03. 5 1. A product derived fromthe

by ol 0g},& AletHFRALFahfon®br @hidisB230 34, further comprising the step of:

shifting the temperature of the host cell to a lower temperature sufficient to facilitate

transcription of said open reading frame.

48.  The method of claim 47, wherein the step of shifting comprises a lowering of the

temperature of from 2-10°C.

49.  The method of claim 48, wherein the step of shifting comprises altering the

temperature of the cell from about 37°C to about 30°C.

50. A biological material derived from a deposit filed on September 16, 2005 at
the Canadian International Depository Authority in at the National Microbiology
Laboratory, Health Canada, 1015 Arlington Street, Winnipeg, MB, Canada R3E
3R2, said deposit having an accession number selected from: 160905-01, 160905-02,
and 160905-03.

51. A product derived from the biological material of claim 50.
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