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AVyector comprising a polynucleotide encoding a gene switch, wherein the polynucleotide
comyrises (1) at least one transcription factor sequence which is operably linked to a
promoir, wherein the at least one transcription factor sequence encodes a ligand-dependent
transcripen factor, and (2) a polynucleotide encoding one or more proteins operably linked
to a promoter which is activated by the ligand-dependent transcription factor, wherein the
one or more Rroteins is selected from the group consisting of a Cl esterase inhibitor, a
kallikrein inhib\or, a bradykinin B2 receptor inhibitor, a prostaglandin synthase, a
glucagon-like pepNde-1 (GLP-1), a glucagon-like peptide-2 (GLP-2), adiponectin, leptin,
and cystic fibrosis tragsmembrane conductance regulator (CFTR).

8.  The vector of claim 7, whkrein one or more of the proteins is a human protein.

9.  The vector of claim 7, wherein\the vector is a viral vector.

10. The vector of claim 9, wherein theVyiral vector is selected from the group consisting of an
adenovirus, an adeno-associated virud, a retrovirus, a pox virus, a baculovirus, a vaccinia
virus, a herpes simplex virus, an EpsteinxBarr virus, a geminivirus, a pseudorabies virus, a
parvovirus, and a caulimovirus virus vecto

11. The vector of claim 7, wherein the gene switch\is an ecdysone receptor (EcR)-based gene

switch.

12. The vector of claim 7, wherein the polynucleotide encdding a gene switch comprises a first

transcription factor sequence under the control of ¥} first promoter and a second
transcription factor sequence under the control of a secqnd promoter, wherein a first
transcription factor encoded by the first transcription fackpr sequence and a second 7
transcription factor encoded by the second transcription factor s¢quence interact to form a

complex which functions as a ligand-dependent transcription factor)
13. The vector of claim 7, wherein the polynucleotide encoding a gene swith comprises a first
transcription factor sequence and a second transcription factor sequence Woder the control

of a promoter, wherein a first transcription factor encoded by the first transgription factor



14.

16.

17.

18.

19.

WO 2012/122025 PCT/US2012/027515

-153-

sequence and a second tanscription factor encoded by the second transcription factor

skguence interact to form a complex which functions as a ligand-dependent transcription

he veelyr of claim 13, wherein the first transcription factor sequence and the second
transeripiioX, factor sequence are connected by an EMCV internal ribosomal entry site

(IRES).

The vector of clainy 7, wherein one of the ope or more proteins comprises an amino acid
sequence at least 809, 8§3%, 90%, 95%, 96%, 97%, 98%, 9%%, or 10(% identical to the
amino acid encoded by SEQ ID NO: 9.

The vector of claim 7, wheréin one of the one or more proteins comprises an amino acid
sequence at least 80%, 85%, 90%o, 95%, 96%, 97%, 98%, 99%, or 100% identical to SEQ
D NO: 10.

The vector of claim 7, wherein one of Yae one or moge proteins comprises an amino acid
sequence at teast 80%, 85%, 90%, 55%, 9%, 97%, 98%, 99%, ur 100% identical to SEQ
IDNO: 1.

The vector of claim 7, wherein one of the one or\more proteins comprises an amino acid
sequence at least 80%, 85%, 90%, 95%, 96%, 979\98%, 99%, or 10{0% identical 1o the
amino acid sequence of SEQ 3 NO: 12, amino acid\sequence of SEQ D NOG: 13, the
smino acid sequence encoded by the mucleic acid sequégee of SEQ ID NO: 14, or the

amino acid sequence encoded by the nucleic acid sequence oASEQ ID NO: 15,

The vector of claim 7, wherein one of the one or more proteins Yomprises an amino acid
sequence at least 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%, or \00% identical to SEQ
ID NO: 17 or SEQ ID NO: 18.
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he vector of claim 7, wherein one of the one or more proteins comprises an amino acid

sedienee at least 0%, 83%, 90%, 95%, 96%, 97%, 98%, 9%, or 100% identical to SEQ

21. The vector §f claim 7, wherein one of the one or more proteins comprises an amino acid
sequence at ledgt 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%, or 100% identical to SEQ
1D NO: 20.

22. The vector of claim 7, \wherein one of the one or more proteins comprises an amino acid

sequence at least 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%, or 100% identical to SEQ

ID NO: 21.
23. A methed of producing a populatioy of cells expressing one or more proteins, wherein the
method comprises modifying the cell\with a recombinant vector conditionally expressing
one or more proteins, wherein the vectyy comprises a polynucleotide encoding a gene
switch, wherein the polynucleotide compriséy (1) at least one transcription factor sequence
operably linked to a promoter, wherein the X least one transcription factor sequence
encodes a ligand-dependent transcription factor, akd (2) a poivnucleotide enceding one or
more proteins linked to a promoter which is activated\yy the lipand-dependent trauscription
factor, wherein the one or more profeins are selected Dom the group cousisting of a Cl
esterase ohibitor, a kallikrein inhibitor, a bradykinin B2 redgptor inhibitor, a prostaglandin
-like peptide-2 (GLP-2),

regulator (CFTR).

synthase, a glucagon-like peptide-1 (GLP-1), a glucag

adiponectin, leptin, and cystic fibrosis transmembrane conductanc

24.  The method of claim 23, wherein one or more of the proteins is a humanN\protein.

25. ‘The method of claim 23, wherein the vector is a viral vector.

26, The method of claim 253, wherein the viral vector is selected from the group consisting of an
adenovirus, an adeno-associaled virus, a retroviras, a pox virgs, a baculovirus, a vacdaia
virus, & herpes simplex virus, an Epstein-Barr virns, a geminivirus, @ pseudorabies virus,

parvovirus, and a caulimovirus virus vector.
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transeription ftor sequence under the control of a second promoter, wherein a first
transeription factdy encoded by the first transcription factor sequemce and a second
trapscription factor ehgoded by the second transcription factor sequence interact to form a
complex which fumction\as a ligand-dependent transcription factor,
The method of claim 23, whekein the polynucleotide encoding a gene switch comprises a
first transcription factor sequency and a second transcription factor sequence onder the
control of a promoter, wherein a firs\transcription factor encoded by the first transcription
factor sequence and a second transcriptida factor encoded by the second transcription factor
sequence interact to form a complex whidk fanctions as a ligand-dependent transcription

factor.

The method of claim 29, wherein the first transcrigtion factor sequence and the second
transcription factor sequence are commected by an ENCV internal ribosomal entry site
(IRES).
A population of cells which have been modified with a recombipant vecior conditionally

expressing one or more proteins, wherein the vector comprises a polgpucientide encoding a

glucagon-like peptide-1 (GLP-1), a glucagon-like peptide-2 (GLP-2), adiponectm, leNin,

and cystic fibrosis transmembrane conductance regulator (CFTR).
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The population of cells of claim 31, wherein one or more of the proteins is 2 human protein.

Thd\poepulation of cells of claim 31, wherein the vector is a viral vector.

The popWation of cells of claim 33, wherein the viral vector is selected from the group
consisting an adenovirus, an adeno-associated virus, a refrovirus, a pox virus, a
baculovirus, a Yaccinia virus, & herpes simplex virus, an Epstein-Bawr vinus, a geminivirus,

a psendorabies virdg, a parvovirns, and a caulimovirus virus vector.

The population of cells X claim 31, wherein the gene switch is an ecdysone receptor (EcR)-

based gene switch.

The population of cells of claim\31, wherein the polynucleotide encoding a gene switch
comprises a first transcription factoX sequence under the control of a first promoter and a
second transcription factor sequence wer the conirol of a second promoter, wherein a lfirst
transcription factor encoded by the firN transcription factor sequence and a second
transcription factor encoded by the second typscription factor sequence interact o form a

complex which functions as a ligand-dependent anscription factor.

The population of cells of claim 31, wherein the polynucleotide encoding a gene switch
comprises a first transcription factor sequence and a sedQnd transeription factor sequence
ander the conirol of a promoter, wherein a first franseriptign factor encoded by the first
transcription factor sequence and a second trapscription fackr encoded by the second
franscription factor sequence interact to form a complex whick functions as a ligand-

dependent transeription factor.
The population of claim 37, wherein the first transcription factor sequenco\and the second
transcription factor sequence are comnected by an EMCV internal ribosondl entry site

(IRES).

A method for treating a disease in a mammal, comprising:
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a) administering a populaiion of cells which conditiovally express one or more
proteins; and

dministering to the mammal a therapeutically effective amount of one or more

ac\vating ligands;

thereby indiing expression of the one or more proteins, wherein the one or more proteins
the group consisting of a C1 esterase inhibitor, & kallikrein inhibitor, a
bradvkinin B2 reckptor inhibitor, a prostaglandin synthase, a glucagon-iike peptide-1 (GLP-
i}, a ghcagon-i peptide~2  {GLP-2}, adiponectin, leptin, and cystic {ibrosis

transmembrane conduednce regalator (CFIR).

40. A method for treating a diseag in a mammal, comprising:
{a) administering to the mXgimal a vector for conditionally expressing one or more
proteins, the vecior compriging a polynucieotide encoding a gene switch, wherein
the polyuoucleotide comprises
(1) at least one transcription facto\sequence which is operably linked to a promoter,
wherein the at least one traNscription factor sequence encedes a ligand-
dependent transcription factor, ang
2} a polymucleotide encoding one or moXe proteins operably linked to a promoter
which is activated by the ligand-dependdqt transcription factor, and
(b} administering o the mammal a therapeuticaliX effective amount of one or more
activating ligands; thereby inducing expressiongf the one or more proteins and
treating the disease,
wherein the one or more proteins is selected from the group consisting of a Cl esterase
inhibitor, a kallikrein inhibitor, a bradykinin B2 receptor\nhibitor, a prostaglandin
svnthase, a glucagon-like peptide~1 (GLP-13}, a glucagon-ife peptide-2 (GLP-2),
adipenectin, leptin, and cystic fibrosis transmembrane colgdoctance regulator
{CFTR}.
41, The method of claim 39 or 40, wherein at least one of the proteins 1s a C1 esterdge inhibitor
and the discase is selected from the group consisting of angioedema, Wreditary

angioedema, sepsis, hypercoagulability, pulmonary dysfunction, hypoxemia, hemobhagic
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reaitis, myocardial infarction, lung transplantation, trauma, thermal injury, or vascular

e is selected from the group consisting of angioedema, hereditary
angioedema, atBerothrombosis, coronary artery disease, Alzheimer’s Disease, inflammatory
bowel disease, COxohn’s Disease, vascular leak, acute respiratory distress syndrome,
bradykinin-mediated \nflammation and a disease, condition or disorders of the contact

system.

The method of claim 39 or\d0, wherein at least one of the proteins is a bradykinin B2
receptor inhibitor and the disese is selected from the group consisting of angioedema,
hereditary  angioedema, bradykinin-mediated inflammation, glomerulosclerosis,
Alzheimer’s Disease, cerebral edemy, vascular leak, acute respiratory distress syndrome,
pain, inflammation, trauma, burns, shoc, allergy, and cardiovascular disease.

The method of claim 39 or 40, wherein alleast one of the proteins is a prostaglandin
synthase and the disease is selected from the gkpup consisting of pulmonary hypertension,
pulmonary arterial hypertension (PAH), idiopxthic pulmonary arterial hypertension,
familial pulmonary arterial hypertension, secondiry pulmonary arterial hypertension,
pulmonary veno-occlusive disease, pulmonary capNlary hemangiomatosis, persistent

pulmonary hypertension of the newborn.

The method of claim 39 or 40, wherein at least one of thelproteins is a glucagon-like
peptide-1 (GLP-1) and the disease is diabetes or other metabolic digease or disorder.
The method of claim 39 or 40, wherein at least one of the proteiny is a glucagon-like

peptide-2 (GLP-2) and the disease is diabetes or other metabolic disease o\disorder.

The method of claim 39 or 40, wherein at least one of the proteins is adiponégtin and the

disease is diabetes or other metabolic disease or disorder.
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48. ethod of claim 39 or 40, wherein at least one of the proteins is leptin and the disease

is diabetes or other metabolic disease or disorder.

49, The method of claim 39 or 40, wherein at least one of the proteins is cystic fibrosis

transmembrandconductance regulator (CFTR) and the disease is cystic fibrosis.

50. A method for treatiag multiple sclerosis in a mammal, comprising:
(a) administering to the mammal a vector for conditionally expressing one or more
proteins, the vector cdmprising a polynucleotide encoding a gene switch, wherein the
polynucleotide comprise
(1) at least one transcriptiom\factor sequence which is operably linked to a promuoter,
wherein the at least one scription factor sequence encodes a ligand-dependent
transcription factor, and
(2) a polynucleotide encoding one or\nore proteins operably linked to a2 promoter which
is activated by the ligand-dependerX transcription factor, and
(b) administering to the mammal a therapeutically effective amount of one or more activating

ligands; thereby inducing expression of th¢ one or more proteins and treating the
disease,
wherein the one or more proteins is selected from the group consisting of myelin basic

protein (MBP) and interferon-beta (IFN-B).

51. The method of claim 50, wherein one of the one or more pro¥ins comprises an amino acid
sequence at least 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%\or 100% identical to SEQ
ID NO: 9.

52. The method of claim 50, wherein one of the one or more proteins compNges an amino acid
sequence at least 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%, or 1009
SEQ ID NO: 16.

identical to to

53. The method of claim 50; wherein the one or more proteins comprise both myel

protein (MBP) and interferon-beta (IFN-B).
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Thd\method of claim 50, wherein one or more of the proteins is a human protein.

The methed of claim 30, wherein the vector is a viral vector.

The method oXclaim 53, wherein the viral vector is selected from the group consisting of an
adenovirus, an ajeno-associated virus, a retrovirus, a pox virus, g baculovirus, a vaccinia
virus, a herpes similex virus, an Epstein-Barr virus, a geminivirus, a pseudorabies virus, 2

parvovirus, and a cauNgrovirus virus vector.

The method of claim 30, wierein the gene switch is an ecdysone receptor (EcR)-based gene

switch.

The method of claim 50, whereinNhe polynucieotide encoding a gene switch comprises a
first transcription factor sequence wder the contral of a first promoter and a second
trapseription factor sequence under % control of a second promoter, wherein a first
transeription factor encoded by the firX transcription factor sequence and a second
transcription factor encoded by the second tnscription factor sequence interact to form a

complex which functions as a Hgand-dependent\panscription factor.

The method of claim 50, wherein the polynucleotidd encoding a gene swiich comprises a
first transcription factor sequence and a second transgription factor sequence under the
control of a promoter, wherein a first transcription factor Ypcoded by the first transcription
factor sequence and a second transeription factor encoded by\he second transenption factor
sequence interact to form a complex which functions as a lighpd-dependent transeription

Tactor.

The method of claim 59, wherein the first transeription factor sequence and the second
transcription factor sequence are connected by an EMCV internal ribdgomal entry site

(IRES).
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A method for treating inflammatory bowel or Crohn’s disease in a mammal, comprising:
administering to the manumal a vector for conditionally expressing ome or more

oteing, the vector comprising a polynucleotide encoding a gene switch, wherein the

H east one transcripiion factor sequence which is operably linked to a promoter,

(2) a polynuckotide enceding one or more proteins operably linked to a promoter
which is activgted by the ligand-dependent transcription factor, and

(b) administering fo mammal a therapeutically effective amount of one or more

activating ligands; theby inducing expression of the one or more proteins and {reating

the disease,

wherein one of the one or more piteins is interleukin-10 (IL-10}.

62. 'The method of claim 61, wherein ond\of the one or more proteins comprises an amino acid
sequence at least 80%, 85%, 90%, 95%9\96%, 97%, 98%, 99%, or 100% identical to SEQ
ID NO: 22.

63. The method of claim 61, wherein the interleukinN0 is a human IL-1€¢ protein.

64. The method of claim 61, wherein the vector is a viral
65. The method of claim 64, wherein the viral vector is selected\rom the group consisting of an
adenovirus, an adeno-associated virus, a retrovirus, 8 pox virks, a baculovirus, a vaccinia
virus, a herpes simplex virus, an Epstein-Barr virus, a geminivirdg, a pseudorabies virus, a

parvovirus, and a caulimovirus virus vector.
66. The method of claim 61, wherein the gene switch is an ecdysone receptor \EcR J-based gene

swilch.
67. The method of claim 61, wherein the polynucleotide encoding a gene switch coiyprises a

first transcription facior sequence under the control of a first promoter and a cond
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transcription factor sequence under the coptrol of a second promoter, wherein a first
ranseription factor encoded by the first wranscription factor sequence and a second
scription factor encoded by the second transeription factor sequence interact to form a

compiex which functions as a Hgand-dependent transcription factor.

The method\of claim 61, wherein the polynuclentide encoding a gene swiich comprises a
first transeriptin factor sequence and a second tramscription factor sequence under the
control of a promer, wherein a first transcription factor encoded by the first ranscription
factor sequence and Ngecond transeription factor encoded by the second transcription factor
sequence interact to forxy a complex which functions as a ligand-dependent transcription
factor.
The method of claim 61, wherely the first transcription factor sequence and the second
transcription factor sequence are cdunected by an EMCV internal ribosomal entry site
(IRES).
A composition comprising the vector of any ohg of claims 7 to 22, or the population of cells
of any one of claims 31 to 38, and a pharmaceutioglly acceptable carrier.

The composition of claim 70, which is adminiNgred systemically, intravenously,
intratumorally, orally, intraperitoneally, intramuscularly,\intravertebrally, intracercbrally,

intrathecaily, intradermally, or subcutaneously.

A medicament comprising the vector of any one of claims 7 to 22, ox the population of cells

of any one of claims 31 to 38, and a pharmaceutically acceptable carrie

The medicament of claim 72, which is administered systemically, Nptravenously,
intratumorally, orally, intraperitoneally, intramuscularly, intravertebrally, intragerebrally,

intrathecally, intradermally, or subcutaneously.

A kit comprising the vector of any one of claims 7 to 22 or the population of cells of

one of claims 31 to 38.
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Th\vecior of any one of claims 7 to 22, or the population of cells of any one of claims 31

to 38, \nd a ligand which activates the gene switch.

The vector\or population of cells and Hgand of claim 75, wherein the ligand is a

diacylhydrazine.

The vecter or popNation of cells and diacyihydrazine ligand of claim 76, wherein the

diacylhydrazine is RONL 15819, RG-113830 or R(G-115932.

The vector or populationNof cells and lipand of claim 75, wherein the ligand is an

amidoketone or oxadiaroline.

The vector of any one of ¢laims 7 1022, the method of any one of claims 23 to 30 and 38 to
69, the population of cells of any one &f claims 31 to 38, wherein the ligand which activates
ligand-dependent transcription is a diacyNyydrazine.

The vector, method, or population of cells of Naim 79, wherein the diacylhydrazine is RG-
115819, RG-1153830 or RG-115932.
The vector of any one of claims 7 1o 22, the method oNany one of claims 23 0 30 and 39 to
69, the population of any one of claims 31 to 38, wherei\the ligand which activates ligand-

dependent transcription is an amidoketone or oxadiazoline.

A kit comprising the vector of any one of claims 7 to 22, or the\population of cells of any

one of claims 31 to 38, and a ligand.
The kit of claim §2, wherein the Hgand is a diacylhydrazine.

The kit of claim 83, wherein the diacylhydrazine is RG-115819, RG-11X§30 or RG-

115932.
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The kitand ligand of claim 82, wherein the ligand is an amidoketone or oxadiazoline.




