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7.  A vector comprising a polynucleotide encoding a gene switch, wherein the polynucleotide 

comprises (1) at least one transcription factor sequence which is operably linked to a 

promo -r, wherein the at least one transcription factor sequence encodes a ligand-dependent 

transcrip 'on factor, and (2) a polynucleotide encoding one or more proteins operably linked 

to a promo -r which is activated by the ligand-dependent transcription factor, wherein the 

one or more 	roteins 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 pep 'de-1 (GLP-1), a glucagon-like peptide-2 (GLP-2), adiponectin, leptin, 

and cystic fibrosis tr.' smembrane conductance regulator (CFTR). 

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

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

10.  The vector of claim 9, wherein the ‘ iral vector is selected from the group consisting of an 

adenovirus, an adeno-associated viru' a retrovirus, a pox virus, a baculovirus, a vaccinia 

virus, a herpes simplex virus, an Epstei 	Barr virus, a geminivirus, a pseudorabies virus, a 

parvovirus, and a caulimovirus virus vecto 

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

switch. 

12.  The vector of claim 7, wherein the polynucleotide enc.. ing 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 second promoter, wherein a first 

transcription factor encoded by the first transcription fac .r sequence and a second 

transcription factor encoded by the second transcription factor 	• 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 swit 	comprises a first 

transcription factor sequence and a second transcription factor sequence '.der the control 

of a promoter, wherein a first transcription factor encoded by the first tra 	ription factor 
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sequence and a second transcription factor encoded by the second transcription factor 

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

fac 	r.  

14.  The vec 	r of claim 13, wherein the. first transcription factor sequence and the second 

transcriptio 	factor sequence are connected by an EMCV internal ribosomal entry site 

(IRIS). 

15.  The vector of clait 	7, wherein one of the one or more proteins comprises an amino acid 

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

amino acid encoded by ` Q ID NO: 9. 

16.  The vector of claim 7, wher 	one of the one or more proteins comprises an amino acid 

sequence at least 80%, 85%, 90'0, 95%, 96%, 97%, 98%, 99%, or 100% identical to SEQ 

ID NO: 10. 

17.  The vector of claim 7, wherein one of 	e one or more proteins comprises an amino acid 

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

ID NO: 11. 

Is. The vector of claim 7, wherein one of the one or .tore proteins comprises an amino acid 

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

amino acid sequence of SEQ ID NO: 12, amino aci.. equence of SEQ ID NO: 13, the 

amino acid sequence encoded by the nucleic acid scqu- ice of SEQ ID NC): 14, or the 

amino acid sequence encoded by the nucleic acid sequence o 	'EQ II) NO: 15. 

19. The vector of claim 7, wherein one of the one or more proteins omprises 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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20.  he vector of claim 7, wherein one of the one or more proteins comprises an amino acid 

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

ID N • 19 

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

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

ID NO: 20. 

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

sequence at least 80%, 8 	•, 90%, 95%, 96%, 97%, 98%, 99%, or 100% identical to SEQ 

ID NO: 21. 

23.  A method of producing a populatio 	of cells expressing one or more proteins, wherein the 

method comprises modifying the cells with a recombinant vector conditionally expressing 

one or more proteins, wherein the vents 	comprises a polynucleotide encoding a gene 

switch, wherein the polynucleotide compris 	) at least one transcription factor sequence 

operably linked to a promoter, wherein the ct least one transcription factor sequence 

encodes a ligand-dependent transcription factor, s d (2) a polynucleotide encoding one or 

more proteins linked to a. promoter which is activate 	y the ligand-dependent transcription 

factor, wherein the one or more proteins are selected 	a the group consisting of a CI 

esterase inhibitor, a kallikrein inhibitor, a bradykinin B9 re 	ptor inhibitor, a prostaglandin 

synthase, 	a 	glucagon-like 	peptide-1 	(OLP- I), 	a 	glucap s -like 	peptide-2 	(GLP-2), 

adiponectin, leptin, and cystic fibrosis transmenibrane conductanc regulator (CFTR). 

24.  The method of claim 23, wherein one or more of the proteins is a human .rotein. 

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

26.  The method of claim 25, wherein the viral vector is selected from the group consisti 	of an 

adenoviras, an adeno-associated virus, a retrovirus, a pox virus, a baculovirus, a vac 	fie 

virus, a herpes simplex virus, an Epstein-Barr virus, a geminivirus, a pseudorabies virus, 

parvovirus, and a caulimovirus virus vector. 
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27. ' he 

sw. 

method of claim. 23 wherein the gene switch is an ecdysone receptor (EcR)-based gene 

ch. 

28. The me d of claim 23, wherein the polynucleotide encoding a gene switch comprises a 

first transc ,•• ton factor sequence under the control of a first promoter and a second 

transcription 	.tor sequence under the control of a second promoter, wherein a first 

transcription flack encoded by the first transcription factor sequence and a second 

transcription factor e 	oded by the second transcription factor sequence interact to form a 

complex which function,. as a ligand-dependent transcription factor. 

29. The method of claim 23, whe in the polynucleotide encoding a gene switch comprises a 

first transcription factor sequenc, and a second transcription factor sequence under the 

control of a promoter, wherein a firs. transcription factor encoded by the first transcription 

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

sequence interact to foun a complex whit. 	functions as a ligand-dependent transcription 

factor. 

30. The method of claim 29, wherein the first transm •tion factor sequence and the second 

transcription factor sequence are connected. by an Ii1 CV internal ribosomal entry site 

(IRES). 

31. A population of cells which have been modified with a recom 	ant vector conditionally 

expressing one or more proteins, wherein the vector comprises a po 'nucleotide encoding a 

gene switch, wherein the polynucleotide comprises (1) at least one 	anscription factor 

sequence operably linked to a promoter, wherein the at least one tra.-scription factor 

sequence encodes a ligand-dependent transcription ffictor, 	and (2) a 	. lynueleotide 

encoding one or more proteins selected from the group consisting of a Ci esterass inhibitor, 

a kailikrein inhibitor, a bradykinin B2 receptor inhibitor, a prostaglandin sia 	s, a 

glucagon-like peptide-1 (GLP-I), 

and cystic fibrosis transmembrane 

a glucagon-like peptide

conductance regulator 

-2 (GLP-2), adiponectin, le tin, 

iCFTR). 
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32.  The population of cells of claim 31, wherein one or more of the proteins is a human protein. 

33.  Th- 	opulation of cells of claim 31, wherein the vector is a viral vector. 

34.  The pop 	n ion of cells of claim 33, wherein the viral vector is selected from the group 

consisting 	an adenovirus, an adeno-associated virus, a retrovirus, a. pox virus, a 

baculovirus, a 	.ecinia virus, a herpes simplex virus, an Epstein-Barr virus, a gear nivirus, 

a pseudorabies 	a parvovims, and a caulimovirus virus vector. 

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

based gene switch. 

36.  The 	of cells of clai 	31, wherein the polynucleotide encoding a gene switch population 

comprises a first transcription facto 	sequence under the control of a first promoter and a 

second transcription factor sequence to ter the control of a second promoter, wherein a first 

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

transcription factor encoded by the second tt ascription factor sequence interact to form a 

complex which functions as a ligand-dependent 	anscription factor. 

37.  The population of cells of claim 31, wherein the pa 'nucleotide encoding a gene switch 

comprises a first transcription factor sequence and a se 	nd transcription factor sequence 

under the control of a promoter, wherein a first transcript 	n factor encoded by the first 

transcription factor sequence and a second transcription fac .r encoded by the second 

transcription factor sequence interact to form a complex whit 	functions as a ligand- 

dependent transcription factor. 

38.  The population of claim 37, wherein the first transcription factor sequenc 	id the second 

transcription factor sequence are connected by an EMCV internal dboso 	1 entry site 

ORES). 

39.  A method for treating a disease in a mammal, comprising: 
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i 	administering a population of cells which conditionally express one or more 

proteins; and 

(b) 	• dministering to the mammal a therapeutically effective amount of one or more 

ac vating ligands; 

thereby indt: -Mg expression of the one or more proteins, wherein the one or more proteins 

is selected fro 	the group consisting of a Cl esterase inhibitor, a kallikrein inhibitor, a 

bradykinin 132 rec,  • or inhibitor, a prostaglandin synthase, a glucagon-like peptide-1 (GLP- 

I), 	a 	glucagon-li 	peptide-2 	(GLP-2), 	adiponectin, 	leptin, 	and 	cystic 	fibrosis 

transmembrane conduc 	ice regulator (CFTR). 

40. A method for treating a disea e in a mammal, comprising: 

(a) 	administering to the m . Imal a vector for conditionally expressing one or more 

proteins, the vector compr ing a polynucleotide encoding a gene switch, wherein 

the polynucleotide comprises 

(1.) at least one transcription facto sequence which is operably linked to a promoter, 

wherein the at least one tr - scription factor sequence encodes a ligand-

dependent transcription factor, an 

(2) a polynucleotide encoding one or mo.- proteins operably linked to a promoter 

which is activated by the ligand-depenth t transcription factor, and 

(h) administering to the mammal a therapeutical • effective amount of one or more 

activating ligands; thereby inducing expression •f the one or more proteins and 

treating the disease, 

Wherein the one or more proteins is selected from the gr u 	consisting of a Cl esterase 

inhibitor, a kallikrein inhibitor, a bradykinin B2 receptor nhibitor, a prostaglandin 

synthase, a glucagon-like peptide-1 (GLP-I), a glucagon- 	e peptide-2 (GLP-2), 

adiponectin, leptin, and cystic fibrosis transmembrane co. doctane regulator 

(CFTR). 

43.. The method of claim 39 or 40, wherein at least one of the proteins is a Cl ester 'e inhibitor 

and the disease is selected from the group consisting of angioedema, 	reditary 

angioedema, sepsis, hypercoagulability, pulmonary dysfunction, hypoxemia, heinoi iagic 
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p. 	reaitis, myocardial infarction, lung transplantation, trauma, thermal injury, or vascular 

leak. 

42.  The metho' of claim 39 or 40, wherein at least one of the proteins is a kallikrein inhibitor 

and the dis 	e is selected from the group consisting of angioedema, hereditary 

angioedema, a 	-rothrombosis, coronary artery disease, Alzheimer's Disease, inflammatory 

bowel disease, 	ohn's Disease, vascular leak, acute respiratory distress syndrome, 

bradykinin-mediated 	ammation and a disease, condition or disorders of the contact 

system. 

43.  The method of claim 39 or , 0, wherein at least one of the proteins is a bradykinin B2 

receptor inhibitor and the dise: se is selected from the group consisting of angioedema, 

hereditary 	angioedema, 	bra. kinin-mediated 	inflammation, 	glomerulosclerosis, 

Alzheimer's Disease, cerebral edema,vascular leak, acute respiratory distress syndrome, 

pain, inflammation, trauma, burns, shoc - allergy, and cardiovascular disease. 

44.  The method of claim 39 or 40, wherein a least one of the proteins is a prostaglandin 

synthase and the disease is selected from the La oup consisting of pulmonary hypertension, 

pulmonary arterial hypertension (PAH), 	idiop: thic pulmonary arterial hypertension, 

familial pulmonary arterial hypertension, second. 	pulmonary arterial hypertension, 

pulmonary veno-occlusive 	disease, pulmonary cap lary hemangiomatosis, persistent 

pulmonary hypertension of the newborn. 

45.  The method of claim 39 or 40, wherein at least one of the 8 oteins is a glucagon-like 

peptide-1 (GLP-1) and the disease is diabetes or other metabolic s 	ease or disorder. 

46.  The method of claim 39 or 40, wherein at least one of the protein 	is a glucagon-like 

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

47.  The method of claim 39 or 40, wherein at least one of the proteins is adipon= tin and the 

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

is diab • tes or other metabolic disease or disorder. 

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

transmembran,  conductance regulator (CFTR) and the disease is cystic fibrosis. 

50. A method for treat 	g multiple sclerosis in a mammal, comprising: 

(a) 	administering to 	a mammal a vector for conditionally expressing one or more 

proteins, the vector c . I prising a polynucleotide encoding a gene switch, wherein the 

polynucleotide comprise• 

(1) at least one transcriptio 	factor sequence which is operably linked to a promoter, 

wherein the at least one i . scription factor sequence encodes a ligand-dependent 

transcription factor, and 

(2) a polynucleotide encoding one or 	ore proteins operably linked to a promoter which 

is activated by the ligand-depende 	transcription factor, and 

(b) administering to the mammal a therapeutic. ly effective amount of one or more activating 

ligands; thereby inducing expression of t - one or more proteins and treating the 

disease, 

wherein the one or more proteins is selected from +'e 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 comp 	es an amino acid 

sequence at least 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%, or 1000 . identical to to 

SEQ ID NO: 16. 

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

protein (MBP) and interferon-beta (IFN-B). 
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54.  Tht, nethod o 'claim 50, wherein one or more of he proteins is a human protein. 

55.  The me 	d of claim 50, wherein the vector is a viral vector. 

56.  The method 0 claim 55, wherein the viral vector is selected from the group consisting of an 

adenovirus, an a ¶ 	o-associated virus, a retrovirus, a pox virus, a baculovirus, a vaccinia 

virus, a herpes sari 'lex virus, an Epstein-Barr virus, a geminivirus, a pseudorabies virus, a 

parvovirus, and a cam wvirus virus vector. 

57.  The method of claim 50, 	i e ein the gene switch is an ecdysone receptor (EcR)-based gene 

switch. 

58.  The method of claim 50, wherein he polynucleotide encoding a gene switch comprises a 

first transcription factor sequence 	der the control of a first promoter and a second 

transcription thctor sequence under th - control of a second promoter, wherein a. first 

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

transcription factor• encoded by the second t 	nscription factor sequence interact to town a 

complex which functions as a ligand-dependent 	anscription thctor. 

59.  The method of claim 50, wherein the polynucleotid 	encoding a gene switch comprises a 

first transcription factor sequence and a second trans •ription factor sequence under the 

control of a promoter, wherein a first transcription factor - icoded by the first transcription 

factor sequence and a second. transcription factor encoded by 	e second transcription factor 

sequence interact to form a complex which functions as a lig nd-dependent transcription 

factor. 

60.  The method of claim 59, wherein the first transcription factor sequence and the second 

transcription factor sequence are connected by an EMCV internal rib. omal entry site 

(IRES). 
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61. A method for treating inflammatory bowel or Crohn's disease in a mammal, comprising: 

(a) administering to the mammal a vector for conditionally expressing one or more 

oteins, the vector comprising a polytmcleotide encoding a gene switch, wherein the 

po -nucleotide comprises 

(1) at east one transcription factor sequence which is operably linked to a promoter, 

when' i the at least one transcription factor sequence encodes a ligand-dependent 

transcri . ion. factor, and 

(2) a polynuc 'c-itide encoding one or more proteins operably linked to a promoter 

which is actis ted by the ligand-dependent transcription factor, and 

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

activating ligands; the 	by inducing expression of the one or more proteins and treating 

the disease, 

wherein one of the one or more pi : teiris is interleukin-10 (IL-10). 

62. The method of claim 61, wherein on:. 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 Kip 

ID NO: 22. 

63. The method of claim 61, wherein the interleukin 1 0 is a human IL-10 protein. 

64. The method of claim 61, wherein the vector is a viral 	- ctor. 

65. The method of claim 64, wherein the viral vector is selected: o n the group consisting of an 

adenovirus, an adeno-associated virus, a retrovirus, a pox vi 	s, a baculovirus, a vaceinia 

virus, a herpes simplex virus, an Epstein-Barr virus, a geminivi 	a pseudorabies virus, a 

parvovirus, and a canihnovirus virus vector. 

66. The method of claim 61, wherein the gene switch is an ecdysone receptor 	cR)-based. gene 

switch. 

67. The method of claim 61, wherein the polynucleotide encoding a gene switch co. . rises a 

first transcription factor sequence under the control of a first promoter and 	-cond 
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ranscription factor sequence under the control of a second promoter, wherein a first 

ranscription factor encoded by the first transcription factor sequence and a second 

tr •scription factor encoded by the second transcription factor sequence interact to form a 

comp. •x which functions as a ligand-dependent transcription factor. 

68.  The methos of claim 61, wherein the polynucleotide encoding a gene switch comprises a 

first transcript - II factor sequence and a second transcription factor sequence under the 

control of a. prom ter, wherein a first transcription factor encoded by the first transcription 

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

sequence interact to for 	a complex which functions as a ligand-dependent transcription 

factor. 

69.  The method of claim 61, wherethe first transcription factor sequence and die second 

transcription factor sequence are c 	•1 cted by an EIVICV internal ribosomal entry site 

GRES). 

70.  A composition comprising the vector of any o e of claims 7 to 22, or the population of cells 

of any one of claims 31 to 38, and a. pharmaceuti 	fly acceptable carrier. 

71.  The 	composition of claim 70, 	Which is 	adminis ered systemically, 	intravenously, 

intratumorally, orally, intraperitoneally, intramuscularly, 	itravertebrally, intracerebrally, 

intrathecally, intradermally, or subcutaneously. 

72.  A medicament comprising the vector of any one of claims 7 to 22, o the population of cells 

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

73.  The medicament 	of claim 	72, 	which is 	administered 	systemically, 	travenously, 

intratumorally, orally, intraperitoneally, intramuscularly, intravertebrally, intr.. erebrally, 

intrathecally, intradermally, or subcutaneously. 

74.  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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75.  Th vector 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. 

76.  The vector or population of cells and ligand of claim 75, wherein the ligand is a 

diacylhydraz 

77.  The vector or pop 	ation of cells and diacyihydrazine ligand of claim 76, wherein the 

diacythydra.zine is REr 115819, RG-115830 or RG-115932. 

78.  The vector or population 	f cells and ligand of claim 75, wherein the ligand is an 

amidoketone or oxadiazoline. 

79.  The vector of any one of claims 7 t. 22, the method of any one of claims 23 to 30 and 39 to 

69, the population of cells of any one 	f claims 31 to 38, wherein the ligand which activates 

ligand-dependent transcription is a diacy tydrazine. 

80.  The vector, method, or population of cells of k aim 79, wherein the diacylhydrazine is RG- 

115819, 1W-115830 or RG-115932. 

81.  The vector of any one of claims 7 to 22, the method o 	y one of claims 23 to 30 and 39 to 

69, the population of any one of claims 31 to 38, wherein. the ligand which activates ligand-

dependent transcription is an amidoketone or oxadiazoline. 

82.  A kit comprising the vector of any one of claims 7 to 22, or the 	opulation of cells of any 

one of claims 31 to 38, and a ligand. 

83.  The kit of claim 82, wherein the ligand is a diacyihydrazine. 

84.  The kit of claim 83, wherein the diacyihydrazine is RG-115819, RG- 1._. 30 or RG- 

115932. 
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85. The ki xi ligand of claim 82, wherein the ligand is an amidoketone or oxadiazoline 


