
WHAT IS CLAIMED IS: 

1. A tRNA transcription cassette wherein 	said cassette comprises 	a 

mam alian tRNA and one or more non-mammalian-tRNA. 

2. The tRNA transcription cassette from claim 1, wherein said non- 

mammalian 	' 	A is derived from Escherichia coli or Bacillus stearothermophilus. 

3. The tRNA transcription cassette from claim 1, wherein said cassette also 

comprises a pol III 	omoter. 

4. • 	tRNA 	transcription 	cassette 	comprising 	5' 	flanking 	sequences, 

mammalian tRNA and one •r more non-mammalian tRNA. 

5. The tR A transcription cassette from claim 4, wherein the tRNA 

transcription cassette also compri' s a pol III promoter. 

6. The tRNA tra, scription cassette from claim 5, wherein the pol III 

promoter is H1 or U6. 

7. The tRNA transcrip on cassette from claim 4, wherein the non- 

mammalian tRNA is Escherichia coli or Bacill 	stearothermophilus. 

8. A 	tRNA 	transcription 	cas -tte 	comprising 	3' 	flanking 	sequences, 

mammalian tRNA and one or more non-mammalian t'. A. 

9. The tRNA transcription cassette 	om claim 8, wherein the tRNA 

transcription cassette also comprises a pol III promoter. 

10. The tRNA transcription cassette from 	im 9, wherein the pol III 

promoter is H1 or U6. 

11. The tRNA transcription cassette from claim 	:, wherein the non- 

mammalian tRNA is Escherichia coli or Bacillus stearothermophilus. 

12. A tRNA transcription cassette comprising 5' flankint, sequences, 3' 

flanking sequences, mammalian tRNA and one or more non-mammalian tRNA. 

13. The tRNA transcription cassette from claim 12, wherein t - tRNA 

transcription cassette also comprises a pol III promoter. 
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14. The tRNA transcription cassette from claim 13, wherein the pol III 

.romoter is H1 or U6. 

15. The tRNA transcription cassette from claim 12, wherein the non- 

mam 	lian tRNA is Escherichia coli or Bacillus stearothermophilus. 

16. A vertebrate cell or cell line comprising the tRNA transcription cassette 

of claim 1. 

1 	The cell or cell line of claim 16, wherein the non-mammalian tRNA in 

the transcription ca 	ette is aminoacylated with a non-natural amino acid. 

18. 	vertebrate cell or cell line comprising the tRNA transcription cassette 

of claim 4. 

19 	The cel or cell line of claim 18, wherein the non-mammalian tRNA in 

the transcription cassette is amin e • cylated with a non-natural amino acid. 

20. 	A vertebrate c:1 or cell line comprising the tRNA transcription cassette 

of claim 8. 

21 	The cell or cell line s 	claim 20, wherein the non-mammalian tRNA in 

the transcription cassette is aminoacylated with 	non-natural amino acid. 

22. 	A vertebrate cell or cell line 	omprising the tRNA transcription cassette 

of claim 12. 

23 	The cell or cell line of claim 22, 	erein the non-mammalian tRNA in 

the transcription cassette is aminoacylated with a non-natura . mino acid. 

24. 	The cell or cell line of claim 18, wherein he non-natural amino acid is 

selected from the group consisting of: a p-acetyl-L-phenylalanine, a • -iodo-L-phenylalanine, an 

O-methyl-L-tyrosine, a p-propargyloxyphenylalanine, an L-3-(2-naph 	yl)alanine, a 3-methyl- 

phenylalanine, an O-4-allyl-L-tyrosine, a 4-propyl-L-tyrosine, a tri-O-ac tyl-G1cNA43-serine, 

an 	L-Dopa, 	a 	fluorinated 	phenylalanine, 	an 	isopropyl-L-phenylalani -, 	a 	p-azido-L- 

phenylalanine, a p-acyl-L-phenylalanine, a p-benzoyl-L-phenylalanine, an L-p osphoserine, a 

phosphonoserine, a phosphonotyrosine, a p-bromophenylalanine, a p-amino-L-p ' -nylalanine, 

an isopropyl-L-phenylalanine, an unnatural analogue of a tyrosine amino acid; an 	nnatural 

analogue of a glutamine amino acid; an unnatural analogue of a phenylalanine amino a. d; an 
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unnatural analogue of a serine amino acid; an unnatural analogue of a threonine amino acid; an 

kyl, aryl, acyl, azido, cyano, halo, hydrazine, hydrazide, hydroxyl, alkenyl, alkynl, ether, 

thi• 	sulfonyl, seleno, ester, thioacid, borate, boronate, phospho, phosphono, phosphine, 

hetero• clic, enone, imine, aldehyde, hydroxylamine, keto, or amino substituted amino acid, or 

any coma' ation thereof; an amino acid with a photoactivatable cross-linker; a spin-labeled 

amino acid; 	fluorescent amino acid; a metal binding amino acid; a metal-containing amino 

acid; a radioact 	e amino acid; a photocaged and/or photoisomerizable amino acid; a biotin or 

biotin-analogue co taining amino acid; a keto containing amino acid; an amino acid comprising 

polyethylene glycol o polyether; a heavy atom substituted amino acid; a chemically cleavable 

or photocleavable amin 	acid; an amino acid with an elongated side chain; an amino acid 

containing a toxic group; 	sugar substituted amino acid; a carbon-linked sugar-containing 

amino acid; a redox-active a 	o acid; an oc-hydroxy containing acid; an amino thio acid; an 

oc,oc disubstituted amino acid; a &-amino acid; a cyclic amino acid other than proline or 

histidine, and an aromatic amino aci e • ther than phenylalanine, tyrosine or tryptophan. 

25. 	The cell or cell li - of claim 21, wherein the non-natural amino acid is 

selected from the group consisting of: a p-a• -tyl-L-phenylalanine, a p-iodo-L-phenylalanine, an 

O-methyl-L-tyrosine, a p-propargyloxyphenyl 	anine, an L-3-(2-naphthyl)alanine, a 3-methyl- 

phenylalanine, an O-4-allyl-L-tyrosine, a 4-prop ,  -L-tyrosine, a tri-O-acetyl-GleNAcr3-serine, 

an 	L-Dopa, 	a 	fluorinated 	phenylalanine, 	an 	i opropyl-L-phenylalanine, 	a 	p-azido-L- 

phenylalanine, a p-acyl-L-phenylalanine, a p-benzoyl- ►  • henylalanine, an L-phosphoserine, a 

phosphonoserine, a phosphonotyrosine, a p-bromophenyl. anine, a p-amino-L-phenylalanine, 

an isopropyl-L-phenylalanine, an unnatural analogue of a t ,  osine amino acid; an unnatural 

analogue of a glutamine amino acid; an unnatural analogue of a •henylalanine amino acid; an 

unnatural analogue of a serine amino acid; an unnatural analogue o . threonine amino acid; an 

alkyl, aryl, acyl, azido, cyano, halo, hydrazine, hydrazide, hydroxy 	alkenyl, alkynl, ether, 

thiol, sulfonyl, seleno, ester, thioacid, borate, boronate, phospho, p 	sphono, phosphine, 

heterocyclic, enone, imine, aldehyde, hydroxylamine, keto, or amino substi 	d amino acid, or 

any combination thereof; an amino acid with a photoactivatable cross-linker; a spin-labeled 

amino acid; a fluorescent amino acid; a metal binding amino acid; a metal-cont 	ing amino 

acid; a radioactive amino acid; a photocaged and/or photoisomerizable amino acid; a •iotin or 

biotin-analogue containing amino acid; a keto containing amino acid; an amino acid corn ► 	sing 
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polyethylene glycol or polyether; a heavy atom substituted amino acid; a chemically cleavable 

•r photocleavable amino acid; an amino acid with an elongated side chain; an amino acid 

co tain'ing a toxic group; a sugar substituted amino acid; a carbon-linked sugar-containing 

amine acid; a redox-active amino acid; an a-hydroxy containing acid; an amino thio acid; an 

a,a dis 	stituted amino acid; a (3-amino acid; a cyclic amino acid other than proline or 

histidine, an 	an aromatic amino acid other than phenylalanine, tyrosine or tryptophan. 

26. 	The cell or cell line of claim 23, wherein the non-natural amino acid is 

selected from the grou►  consisting of: a p-acetyl-L-phenylalanine, a p-iodo-L-phenylalanine, an 

O-methyl-L-tyrosine, a p 	ropargyloxyphenylalanine, an L-3-(2-naphthyl)alanine, a 3-methyl- 

phenylalanine, an 0-4-allyl- . -tyrosine, a 4-propyl-L-tyrosine, a tri-O-acetyl-G1cNAcr3-serine, 

an 	L-Dopa, 	a 	fluorinated 	el enylalanine, 	an 	isopropyl-L-phenylalanine, 	a 	p-azido-L- 

phenylalanine, a p-acyl-L-phenyla nine, a p-benzoyl-L-phenylalanine, an L-phosphoserine, a 

phosphonoserine, a phosphonotyrosi 	a p-bromophenylalanine, a p-amino-L-phenylalanine, 

an isopropyl-L-phenylalanine, an unnat 	al analogue of a tyrosine amino acid; an unnatural 

analogue of a glutamine amino acid; an un 	tural analogue of a phenylalanine amino acid; an 

unnatural analogue of a serine amino acid; an 	natural analogue of a threonine amino acid; an 

alkyl, aryl, acyl, azido, cyano, halo, hydrazine, I ydrazide, hydroxyl, alkenyl, alkynl, ether, 

thiol, sulfonyl, seleno, ester, thioacid, borate, bo *nate, phospho, phosphono, phosphine, 

heterocyclic, enone, imine, aldehyde, hydroxylamine, k: o, or amino substituted amino acid, or 

any combination thereof; an amino acid with a photoact 	atable cross-linker; a spin-labeled 

amino acid; a fluorescent amino acid; a metal binding amine acid; a metal-containing amino 

acid; a radioactive amino acid; a photocaged and/or photoisome 	able amino acid; a biotin or 

biotin-analogue containing amino acid; a keto containing amino aci s an amino acid comprising 

polyethylene glycol or polyether; a heavy atom substituted amino aci • , a chemically cleavable 

or photocleavable amino acid; an amino acid with an elongated side 	i ain; an amino acid 

containing a toxic group; a sugar substituted amino acid; a carbon-linke• sugar-containing 

amino acid; a redox-active amino acid; an a-hydroxy containing acid; an amin 1 thio acid; an 

a,a disubstituted amino acid; a (3-amino acid; a cyclic amino acid other than •roline or 

histidine, and an aromatic amino acid other than phenylalanine, tyrosine or tryptophan. 

115 



27. The cell or cell line of claim 17, wherein the tRNA recognizes a selector 

. •don. 

28. The cell or cell line of claim 27, wherein the selector codon is selected 

from t 	group consisting of: amber codon, ochre codon, opal codon, or four or more base 

codons. 

9. 	The cell or cell line of claim 19, wherein the tRNA recognizes a selector 

codon. 

30. The cell or cell line of claim 29, wherein the selector codon is selected 

from the group consist i g of: amber codon, ochre codon, opal codon, or four or more base 

codons. 

31. The cell •r cell line of claim 21, wherein the tRNA recognizes a selector 

codon. 

32. The cell or cel line of claim 31, wherein the selector codon is selected 

from the group consisting of: amber c.. on, ochre codon, opal codon, or four or more base 

codons. 

33. The cell or cell line of c 	m 23, wherein the tRNA recognizes a selector 

codon. 

34. The cell or cell line of claim 3' 	wherein the selector codon is selected 

from the group consisting of: amber codon, ochre cod• , opal codon, or four or more base 

codons. 

35. The cell or cell line of claim 17, further 	omprising a nucleic acid that 

comprises a polynucleotide that encodes a polypeptide of interest, wherein the polynucleotide 

comprises a selector codon that is recognized by the tRNA. 

36. The cell or cell line of claim 35, wherein the poly. - .tide of interest is a 

therapeutic protein, a diagnostic protein, an industrial enzyme, or portion the -of. 

37. The cell or cell line of claim 35, wherein the polypep 	e of interest 

comprises a protein or a portion of a protein selected from the group consisting of: a ytokine, a 

growth factor, a growth factor receptor, an interferon, an interleukin, an infla 	matory 

molecule, an oncogene product, a peptide hormone, a signal transduction molecule, a s .- roid 
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hormone receptor, erythropoietin (EPO), human growth hormone, an Alpha-1 antitrypsin, an 

ngiostatin, an Antihemolytic factor, an antibody, an Apolipoprotein, an Apoprotein, an Atrial 

na 1 uretic factor, an Atrial natriuretic polypeptide, an Atrial peptide, a C-X-C chemokine, 

T397 	, NAP-2, ENA-78, a Gro-a, a Gro-b, a Gro-c, an 1P-10, a GCP-2, an NAP-4, an SDF-1, 

a PF4, 	MIG, a Calcitonin, a c-kit ligand, a CC chemokine, a Monocyte chemoattractant 

protein-1, . Monocyte chemoattractant protein-2, a Monocyte chemoattractant protein-3, a 

Monocyte infl. 	matory protein-1 alpha, a Monocyte inflammatory protein-1 beta, RANTES, 

1309, R83915, R' 733, HCC1, T58847, D31065, T64262, a CD40, a CD40 ligand, a Collagen, 

a Colony stimulati !. factor (CSF), a Complement factor 5a, a Complement inhibitor, a 

Complement 	receptor 	1, 	DHFR, 	an 	epithelial 	Neutrophil 	Activating 	Peptide-78, 	a 

GROcL/MGSA, a GROG, a 	ROy a MIP-la, a MIP-16, a MCP-1, an Epidermal Growth Factor 

(EGF), an epithelial Neutrop .1 Activating Peptide, an Erythropoietin (EPO), an Exfoliating 

toxin, a Factor IX, a Factor VII, 	Factor VIII, a Factor X, a Fibroblast Growth Factor (FGF), a 

Fibrinogen, a Fibronectin, a G-C 	, a GM-CSF, a Glucocerebrosidase, a Gonadotropin, a 

Hedgehog protein, a Hemoglobin, a 	epatocyte Growth Factor (HGF), a Hirudin, a Human 

serum albumin, an ICAM-1, an ICAM-1 	- ceptor, an LFA-1, an LFA-1 receptor, an Insulin, an 

Insulin-like Growth Factor (IGF), an IGF-I, 	IGF-II, an IFN-a, an IFN-(3, an IFN-y, an IL-1, 

an IL-2, an IL-3, an IL-4, an IL-5, an IL-6, an I.-7, an IL-8, an IL-9, an IL-10, an IL-11, an IL- 

12, a 	Keratinocyte Growth Factor (KGF), a 	, ctoferrin, a leukemia inhibitory factor, a 

Luciferase, a Neurturin, a Neutrophil inhibitory fact 	(NIF), an oncostatin M, an Osteogenic 

protein, a Parathyroid hormone, a PD-ECSF, a PDGF, a 'leiotropin, a Protein A, a Protein G, a 

Pyrogenic exotoxins A, B, or C, a Relaxin, a Renin, an SC 	a Soluble complement receptor I, 

a Soluble I-CAM 1, a Soluble interleukin receptor, a Soluble 	F receptor, a Somatomedin, a 

Somatostatin, a Somatotropin, a Streptokinase, a Superantigen, a 	taphylococcal enterotoxins, 

an SEA, an SEB, an SEC1, an SEC2, an SEC3, an SED, an SEE, a 	-roid hormone receptor, a 

Superoxide dismutase (SOD), a Toxic shock syndrome toxin, a Thy 	sin alpha 1, a Tissue 

plasminogen activator, a tumor growth factor (TGF), a TGF-a, a TGF-6 	a Tumor Necrosis 

Factor, a Tumor Necrosis Factor alpha, a Tumor necrosis factor beta, a Tum 	necrosis factor 

receptor (TNFR), a VLA-4 protein, a VCAM-1 protein, a Vascular Endothelial , rowth Factor 

(VEGEF), a Urokinase, a Mos, a Ras, a Raf, a Met; a p53, a Tat, a Fos, a Myc, a J i, a Myb, a 

Rel, an estrogen receptor, a progesterone receptor, a testosterone receptor, an al. lsterone 
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receptor, an LDL receptor, a SCF/c-Kit, a CD4OL/CD40, a VLA-4/VCAM-1, an ICAM- 

FA-1, a hyalurin/CD44, and a corticosterone. 

38. The cell or cell line of claim 19, further comprising a nucleic acid that 

compri 	s a polynucleotide that encodes a polypeptide of interest, wherein the polynucleotide 

comprises 	selector codon that is recognized by the tRNA. 

39. The cell or cell line of claim 38, wherein the polypeptide of interest is a 

therapeutic protein, a 	'agnostic protein, an industrial enzyme, or portion thereof. 

40. T 	cell or cell line of claim 38, wherein the polypeptide of interest 

comprises a protein or a po 	on of a protein selected from the group consisting of: a cytokine, a 

growth factor, a growth fac er receptor, an interferon, an interleukin, an inflammatory 

molecule, an oncogene product, 	peptide hormone, a signal transduction molecule, a steroid 

hormone receptor, erythropoietin ( 	0), human growth hormone, an Alpha-1 antitrypsin, an 

Angiostatin, an Antihemolytic factor, a 	antibody, an Apolipoprotein, an Apoprotein, an Atrial 

natriuretic factor, an Atrial natriuretic p. 	peptide, an Atrial peptide, a C-X-C chemokine, 

T39765, NAP-2, ENA-78, a Gro-a, a Gro-b, . Gro-c, an IP-10, a GCP-2, an NAP-4, an SDF-1, 

a PF4, a MIG, a Calcitonin, a c-kit ligand, a 	C chemokine, a Monocyte chemoattractant 

protein-1, a Monocyte chemoattractant protein-2, a Monocyte chemoattractant protein-3, a 

Monocyte inflammatory protein-1 alpha, a Monocyte 'nflammatory protein-1 beta, RANTES, 

1309, R83915, R91733, HCC1, T58847, D31065, T6426 	a CD40, a CD40 ligand, a Collagen, 

a Colony stimulating factor (CSF), a Complement facto 	5a, a Complement inhibitor, a 

Complement 	receptor 	1, 	DHFR, 	an 	epithelial 	Neutrop .1 	Activating 	Peptide-78, 	a 

GROa/MGSA, a GRO13, a GROy a MIP-la, a MIP-18, a MCP-1, n Epidermal Growth Factor 

(EGF), an epithelial Neutrophil Activating Peptide, an Erythropoie 	(EPO), an Exfoliating 

toxin, a Factor IX, a Factor VII, a Factor VIII, a Factor X, a Fibroblast l owth Factor (FGF), a 

Fibrinogen, a Fibronectin, a G-CSF, a GM-CSF, a Glucocerebrosidase, 	Gonadotropin, a 

Hedgehog protein, a Hemoglobin, a Hepatocyte Growth Factor (HGF), a 	din, a Human 

serum albumin, an ICAM-1, an ICAM-1 receptor, an LFA-1, an LFA-1 receptor, n Insulin, an 

Insulin-like Growth Factor (IGF), an IGF-I, an IGF-II, an interferon, an IFN-a, an I 	-13, an 

IFN-y, an IL-1, an IL-2, an IL-3, an IL-4, an IL-5, an IL-6, an IL-7, an IL-8, an IL-9, a 	IL-10, 
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an IL-11, an IL-12, a Keratinocyte Growth Factor (KGF), a Lactoferrin, a leukemia inhibitory 

.ctor, a Luciferase, a Neurturin, a Neutrophil inhibitory factor (NIF), an oncostatin M, an 

Os 	ogenic protein, a Parathyroid hormone, a PD-ECSF, a PDGF, a Pleiotropin, a Protein A, a 

Protei 	G, a Pyrogenic exotoxins A, B, or C, a Relaxin, a Renin, an SCF, a Soluble 

complem, t receptor I, a Soluble I-CAM 1, a Soluble interleukin receptor, a Soluble TNF 

receptor, a 	matomedin, a Somatostatin, a Somatotropin, a Streptokinase, a Superantigen, a 

Staphylococca -nterotoxins, an SEA, an SEB, an SEC1, an SEC2, an SEC3, an SED, an SEE, 

a steroid hormone eceptor, a Superoxide dismutase (SOD), a Toxic shock syndrome toxin, a 

Thymosin alpha 1, a 1 issue plasminogen activator, a tumor growth factor (TGF), a TGF-a, a 

TGF-f3, a Tumor Necros 	Factor, a Tumor Necrosis Factor alpha, a Tumor necrosis factor beta, 

a Tumor necrosis factor re, -ptor (TNFR), a VLA-4 protein, a VCAM-1 protein, a Vascular 

Endothelial Growth Factor (V . GEF), a Urokinase, a Mos, a Ras, a Raf, a Met; a p53, a Tat, a 

Fos, a Myc, a Jun, a Myb, a Rel, .n estrogen receptor, a progesterone receptor, a testosterone 

receptor, an aldosterone receptor, . , LDL receptor, a SCF/c-Kit, a CD4OL/CD40, a VLA- 

4NCAM-1, an ICAM-1/LFA-1, a hyal 	'n/CD44, and a corticosterone. 

41. The cell or cell line 	f claim 21, further comprising a nucleic acid that 

comprises a polynucleotide that encodes a po 	!peptide of interest, wherein the polynucleotide 

comprises a selector codon that is recognized by t e tRNA. 

42. The cell or cell line of claim A  ' 	wherein the polypeptide of interest is a 

therapeutic protein, a diagnostic protein, an industrial en 	me, or portion thereof. 

43. The cell or cell line of claim 41, 	i erein the polypeptide of interest 

comprises a protein or a portion of a protein selected from the . oup consisting of: a cytokine, a 

growth factor, a growth factor receptor, an interferon, an i 	erleukin, an inflammatory 

molecule, an oncogene product, a peptide hormone, a signal transd ►  tion molecule, a steroid 

hormone receptor, erythropoietin (EPO), human growth hormone, an 	1pha-1 antitrypsin, an 

Angiostatin, an Antihemolytic factor, an antibody, an Apolipoprotein, an A loprotein, an Atrial 

natriuretic factor, an Atrial natriuretic polypeptide, an Atrial peptide, a C- 	-C chemokine, 

T39765, NAP-2, ENA-78, a Gro-a, a Gro-b, a Gro-c, an IP-10, a GCP-2, an NA' 4, an SDF-1, 

a PF4, a MIG, a Calcitonin, a c-kit ligand, a CC chemokine, a Monocyte the 	•attractant 

protein-1, a Monocyte chemoattractant protein-2, a Monocyte chemoattractant pro 	n-3, a 

Monocyte inflammatory protein-1 alpha, a Monocyte inflammatory protein-1 beta, RA 	' ES, 
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1309, R83915, R91733, HCC1, T58847, D31065, T64262, a CD40, a CD40 ligand, a Collagen, 

Colony stimulating factor (CSF), a Complement factor 5a, a Complement inhibitor, a 

C• 	plement 	receptor 	1, 	DHFR, 	an 	epithelial 	Neutrophil 	Activating 	Peptide-78, 	a 

GRO 	GSA, a GRO13, a GROy a MEP-la, a MIP-18, a MCP-1, an Epidermal Growth Factor 

(EGF), . I epithelial Neutrophil Activating Peptide, an Erythropoietin (EPO), an Exfoliating 

toxin, a Fa 	•r IX, a Factor VII, a Factor VIII, a Factor X, a Fibroblast Growth Factor (FGF), a 

Fibrinogen, a 	ibronectin, a G-CSF, a GM-CSF, a Glucocerebrosidase, a Gonadotropin, a 

Hedgehog protei 	a Hemoglobin, a Hepatocyte Growth Factor (HGF), a Hirudin, a Human 

serum albumin, an . AM-1, an ICAM-1 receptor, an LFA-1, an LFA-1 receptor, an Insulin, an 

Insulin-like Growth Fa• or (IGF), an IGF-I, an IGF-II, an IFN-a, an IFN-13, an IFN-y, an IL-1, 

an IL-2, an IL-3, an IL-4, 	IL-5, an IL-6, an IL-7, an IL-8, an IL-9, an IL-10, an IL-11, an IL- 

12, a 	Keratinocyte Growt 	Factor (KGF), a Lactoferrin, a leukemia inhibitory factor, a 

Luciferase, a Neurturin, a Neut 1 e hil inhibitory factor (NIF), an oncostatin M, an Osteogenic 

protein, an oncogene product, a P 	athyroid hormone, a PD-ECSF, a PDGF, a Pleiotropin, a 

Protein A, a Protein G, a Pyrogenic ex. toxins A, B, or C, a Relaxin, a Renin, an SCF, a Soluble 

complement receptor I, a Soluble I-C ' 	4 1, a Soluble interleukin receptor, a Soluble TNF 

receptor, a Somatomedin, a Somatostatin, . Somatotropin, a Streptokinase, a Superantigen, a 

Staphylococcal enterotoxins, an SEA, an SEB, , n SEC1, an SEC2, an SEC3, an SED, an SEE, 

a steroid hormone receptor, a Superoxide dismut 	e (SOD), a Toxic shock syndrome toxin, a 

Thymosin alpha 1, a Tissue plasminogen activator, . tumor growth factor (TGF), a TGF-a, a 

TGF-13, a Tumor Necrosis Factor, a Tumor Necrosis Fac •r alpha, a Tumor necrosis factor beta, 

a Tumor necrosis factor receptor (TNFR), a VLA-4 prote 	, a VCAM-1 protein, a Vascular 

Endothelial Growth Factor (VEGEF), a Urokinase, a Mos, a ' . s, a Raf, a Met; a p53, a Tat, a 

Fos, a Myc, a Jun, a Myb, a Rel, an estrogen receptor, a proges • rone receptor, a testosterone 

receptor, an aldosterone receptor, an LDL receptor, a SCF/c-Kit, . CD4OL/CD40, a VLA- 

4NCAM-1, an ICAM-1/LFA-1, a hyalurin/CD44, and a corticosterone. 

44. The cell or cell line of claim 23, further comprisin! a nucleic acid that 

comprises a polynucleotide that encodes a polypeptide of interest, wherein t - polynucleotide 

comprises a selector codon that is recognized by the tRNA. 

45. The cell or cell line of claim 44, wherein the polypeptide of i 	erest is a 

therapeutic protein, a diagnostic protein, an industrial enzyme, or portion thereof. 
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46. 	The cell or cell line of claim 44, wherein the polypeptide of interest 

omprises a protein or a portion of a protein selected from the group consisting of: a cytokine, a 

g 	th factor, a growth factor receptor, an interferon, an interleukin, an inflammatory 

molec le, an oncogene product, a peptide hormone, a signal transduction molecule, a steroid 

hormone eceptor, erythropoietin (EPO), human growth hormone, an Alpha-1 antitrypsin, an 

Angiostatin, 	n Antihemolytic factor, an antibody, an Apolipoprotein, an Apoprotein, an Atrial 

natriuretic fac 	r, an Atrial natriuretic polypeptide, an Atrial peptide, a C-X-C chemokine, 

T39765, NAP-2, 	A-78, a Gro-a, a Gro-b, a Gro-c, an IP-10, a GCP-2, an NAP-4, an SDF-1, 

a PF4, a MIG, a 	citonin, a c-kit ligand, a CC chemokine, a Monocyte chemoattractant 

protein-1, a Monocyte chemoattractant protein-2, a Monocyte chemoattractant protein-3, a 

Monocyte inflammatory pstein-1 alpha, a Monocyte inflammatory protein-1 beta, RANTES, 

1309, R83915, R91733, HC 	T58847, D31065, T64262, a CD40, a CD40 ligand, a Collagen, 

a Colony stimulating factor ( 	F), a Complement factor 5a, a Complement inhibitor, a 

Complement 	receptor 	1, 	DH 	an 	epithelial 	Neutrophil 	Activating 	Peptide-78, 	a 

GROWMGSA, a GRO13, a GROy a 	l' -1a, a MIP-18, a MCP-1, an Epidermal Growth Factor 

(EGF), an epithelial Neutrophil Activati 	Peptide, an Erythropoietin (EPO), an Exfoliating 

toxin, a Factor IX, a Factor VII, a Factor V 	, a Factor X, a Fibroblast Growth Factor (FGF), a 

Fibrinogen, a Fibronectin, a G-CSF, a GM- I. F, a Glucocerebrosidase, a Gonadotropin, a 

Hedgehog protein, a Hemoglobin, a Hepatocyte 	rowth Factor (HGF), a Hirudin, a Human 

serum albumin, an ICAM-1, an ICAM-1 receptor, an 	FA-1, an LFA-1 receptor, an Insulin, an 

Insulin-like Growth Factor (IGF), an IGF-I, an IGF-II, 	n interferon, an IFN-a, an IFN-13, an 

IFN-y, an IL-1, an IL-2, an IL-3, an IL-4, an IL-5, an IL-6, 	n IL-7, an IL-8, an IL-9, an IL-10, 

an IL-11, an IL-12, a Keratinocyte Growth Factor (KGF), a 6.. toferrin, a leukemia inhibitory 

factor, a Luciferase, a Neurturin, a Neutrophil inhibitory facto 	(NIF), an oncostatin M, an 

Osteogenic protein, a Parathyroid hormone, a PD-ECSF, a PDGF, a 	leiotropin, a Protein A, a 

Protein G, a Pyrogenic exotoxins A, B, or C, a Relaxin, a Ren.  , an SCF, a Soluble 

complement receptor I, a Soluble I-CAM 1, a Soluble interleukin rece tor, a Soluble TNF 

receptor, a Somatomedin, a Somatostatin, a Somatotropin, a Streptokinase, . Superantigen, a 

Staphylococcal enterotoxins, an SEA, an SEB, an SEC1, an SEC2, an SEC3, a 	SED, an SEE, 

a steroid hormone receptor, a Superoxide dismutase (SOD), a Toxic shock syndrk 	e toxin, a 

Thymosin alpha 1, a Tissue plasminogen activator, a tumor growth factor (TGF), a 	GF-a, a 

TGF-P, a Tumor Necrosis Factor, a Tumor Necrosis Factor alpha, a Tumor necrosis facto beta, 
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a Tumor necrosis factor receptor (TNFR), a VLA-4 protein, a VCAM-1 protein, a Vascular 

ndothelial Growth Factor (VEGEF), a Urokinase, a Mos, a Ras, a Raf, a Met; a p53, a Tat, a 

F• 	a Myc, a Jun, a Myb, a Rel, an estrogen receptor, a progesterone receptor, a testosterone 

recep . or, 

4/VC ' 

an aldosterone receptor, an LDL receptor, 

-1, an ICAM-1/LFA-1, a hyalurin/CD44, and 

a SCF/c-Kit, a 

a corticosterone. 

CD4OL/CD40, a VLA- 

47. A kit for producing a protein that comprises at least one unnatural amino 

acid , the kit co 	prising:, a container containing the tRNA transcription cassette of claim 1. 

unnatural 

48. The kit of claim 47, wherein 

amino acid. 

the kit further comprises at least one 

materials 

49. The kit of claim 48, wherein 

for producing the p 	tein. 

the kit further comprises instructional 
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS: 

1.  A tRNA transcription cassette comprising a mammalian tRNA and one or more non-

mammalian-tRNA. 

2.  The tRNA transcription cassette according to claim 1, wherein the non-mammalian t- 

RNA is derived from Escherichia coli or Bacillus stearothermophilus. 

3.  The tRNA transcription cassette according to claim I or 2, wherein the tRNA 

transcription cassette also comprises a pol III promoter. 

4.  The tRNA transcription cassette according to claim 3, wherein the pol III promoter is 

the H I promoter or U6 promoter. 

5.  The tRNA transcription cassette according to any one of claims 1 to 4, wherein said 

cassette further comprises 5' flanking sequences. 

6.  The tRNA transcription cassette according to claim 5, wherein said cassette comprises 

5' flanking sequences, mammalian tRNA and one or more non-mammalian tRNA. 

7.  The tRNA transcription cassette according to any one of claims 1 to 6 further 

comprising 3' flanking sequences. 

8.  The tRNA transcription cassette according to claim 7, wherein said cassette comprises 

3' flanking sequences, mammalian tRNA and one or more non-mammalian tRNA. 

9.  The tRNA transcription cassette according to claim 7, wherein said cassette comprises 

5' flanking sequences, 3' flanking sequences, mammalian tRNA and one or more non-

mammalian tRNA. 

10.  A vertebrate cell or cell line comprising the tRNA transcription cassette according to 

any one of claims I to 9. 

11.  The vertebrate cell or cell line according to claim 10, wherein the non-mammalian 

tRNA in the transcription cassette is aminoacylated with a non-natural amino acid. 

12.  The vertebrate cell or cell line according to claim 11, wherein the non-natural amino 

acid is selected from the group consisting of: a p-acetyl-L-phenylalanine, a p-iodo-L-

phenylalanine, an O-methyl-L-tyrosine, a p-propargyloxyphenylalanine, an L-3-(2- 
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naphthyl)alanine, a 3-methyl-phenylalanine, an O-4-allyl-L-tyrosine, a 4-propyl-L-

tyrosine, a tri-O-acetyl-G1cNAci3-serine, an L-Dopa, a fluorinated phenylalanine, an 

isopropyl-L-phenylalanine, a p-azido-L-phenylalanine, a p-acyl-L-phenylalanine, a p-

benzoyl-L-phenylalanine, an L-phosphoserine, a phosphonoserine, a phosphonotyrosine, 

a p-bromophenylalanine, a p-amino-L-phenylalanine, an isopropyl-L-phenylalanine, an 

unnatural analogue of a tyrosine amino acid; an unnatural analogue of a glutamine 

amino acid; an unnatural analogue of a phenylalanine amino acid; an unnatural analogue 

of a serine amino acid; an unnatural analogue of a threonine amino acid; an alkyl, aryl, 

acyl, azido, cyano, halo, hydrazine, hydrazide, hydroxyl, alkenyl, alkynl, ether, thiol, 

sulfonyl, seleno, ester, thioacid, borate, boronate, phospho, phosphono, phosphine, 

heterocyclic, enone, imine, aldehyde, hydroxylamine, keto, or amino substituted amino 

acid, or any combination thereof; an amino acid with a photoactivatable cross-linker; a 

spin-labeled amino acid; a fluorescent amino acid; a metal binding amino acid; a metal-

containing amino acid; a radioactive amino acid; a photocaged and/or photoisomerizable 

amino acid; a biotin or biotin-analogue containing amino acid; a keto containing amino 

acid; an amino acid comprising polyethylene glycol or polyether; a heavy atom 

substituted amino acid; a chemically cleavable or photocleavable amino acid; an amino 

acid with an elongated side chain; an amino acid containing a toxic group; a sugar 

substituted amino acid; a carbon-linked sugar-containing amino acid; a redox-active 

amino acid; an a-hydroxy containing acid; an amino thio acid; an a,a disubstituted 

amino acid; a I3-amino acid; a cyclic amino acid other than proline or histidine, and an 

aromatic amino acid other than phenylalanine, tyrosine or tryptophan. 

13.  The vertebrate cell or cell line according to any one of claims 10 to 12, wherein the 

tRNA recognizes a selector codon. 

14.  The vertebrate cell or cell line according to claim 13, wherein the selector codon is 

selected from the group consisting of: amber codon, ochre codon, opal codon, and a 

codon having four or more bases. 

15.  The vertebrate cell or cell line according to any one of claims 10 to 14, further 

comprising a nucleic acid that comprises a polynucleotide that encodes a polypeptide of 

interest, wherein the polynucleotide comprises a selector codon that is recognized by the 

tRNA. 
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16. The vertebrate cell or cell line according to claim 15, wherein the polypeptide of interest 

is a therapeutic protein, a diagnostic protein, an industrial enzyme, or portion thereof. 

17. The vertebrate cell or cell line according to claim 15 or 16, wherein the polypeptide of 

interest comprises a protein or a portion of a protein selected from the group consisting 

of: a cytokine, a growth factor, a growth factor receptor, an interferon, an interleukin, an 

inflammatory molecule, an oncogene product, a peptide hormone, a signal transduction 

molecule, a steroid hormone receptor, erythropoietin (EPO), insulin, human growth 

hormone, an Alpha-1 antitrypsin, an Angiostatin, an Antihemolytic factor, an antibody, 

an Apolipoprotein, an Apoprotein, an Atrial natriuretic factor, an Atrial natriuretic 

polypeptide, an Atrial peptide, a C-X-C chemokine, T39765, NAP-2, ENA-78, a Gro-a, 

a Gro-b, a Gro-c, an IP-10, a GCP-2, an NAP-4, an SDF-1, a PF4, a MIG, a Calcitonin, 

a c-kit ligand, a CC chemokine, a Monocyte chemoattractant protein-1, a Monocyte 

chemoattractant protein-2, a Monocyte chemoattractant protein-3, a Monocyte 

inflammatory protein-1 alpha, a Monocyte inflammatory protein-1 beta, RANTES, 1309, 

R83915, R91733, HCC1, T58847, D31065, T64262, a CD40, a CD40 ligand, a 

Collagen, a Colony stimulating factor (CSF), a Complement factor 5a, a Complement 

inhibitor, a Complement receptor 1, DHFR, an epithelial Neutrophil Activating Peptide-

78, a GROa/MGSA, a GROG, a GROy a MIP-la, a MIP-18, a MCP-I, an Epidermal 

Growth Factor (EGF), an epithelial Neutrophil Activating Peptide, an Erythropoietin 

(EPO), an Exfoliating toxin, a Factor IX, a Factor VII, a Factor VIII, a Factor X, a 

Fibroblast Growth Factor (FGF), a Fibrinogen, a Fibronectin, a G-CSF, a GM-CSF, a 

Glucocerebrosidase, a Gonadotropin, a Hedgehog protein, a Hemoglobin, a Hepatocyte 

Growth Factor (HGF), a Hirudin, a Human serum albumin, an ICAM-1, an ICAM-1 

receptor, an LFA-1, an LFA-1 receptor, an Insulin-like Growth Factor (IGF), an IGF-I, 

an IGF-II, an IFN-a, an IFN-p, an IFN-y, an IL-1, an IL-2, an IL-3, an IL-4, an IL-5, an 

IL-6, an IL-7, an IL-8, an IL-9, an IL-10, an IL-11, an IL-12, a Keratinocyte Growth 

Factor (KGF), a Lactoferrin, a leukemia inhibitory factor, a Luciferase, a Neurturin, a 

Neutrophil inhibitory factor (NIF), an oncostatin M, an Osteogenic protein, a 

Parathyroid hormone, a PD-ECSF, a PDGF, a Pleiotropin, a Protein A, a Protein G, a 

Pyrogenic exotoxins A, B, or C, a Relaxin, a Renin, an SCF, a Soluble complement 

receptor I, a Soluble I-CAM 1, a Soluble interleukin receptor, a Soluble TNF receptor, a 

Somatomedin, a Somatostatin, a Somatotropin, a Streptokinase, a Superantigen, a 

Staphylococcal enterotoxins, an SEA, an SEB, an SEC1, an SEC2, an SEC3, an SED, an 
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SEE, a steroid hormone receptor, a Superoxide dismutase (SOD), a Toxic shock 

syndrome toxin, a Thymosin alpha 1, a Tissue plasminogen activator, a tumor growth 

factor (TGF), a TGF-a, a TGF-O, a Tumor Necrosis Factor, a Tumor Necrosis Factor 

alpha, a Tumor necrosis factor beta, a Tumor necrosis factor receptor (TNFR), a VLA-4 

protein, a VCAM-1 protein, a Vascular Endothelial Growth Factor (VEGEF), a 

Urokinase, a Mos, a Ras, a Raf, a Met; a p53, a Tat, a Fos, a Myc, a Jun, a Myb, a Rel, 

an estrogen receptor, a progesterone receptor, a testosterone receptor, an aldosterone 

receptor, an LDL receptor, a SCF/c-Kit, a CD4OL/CD40, a VLA-4/VCAM-1, an ICAM- 

1/LFA-1, a hyalurin/CD44, and a corticosterone. 

18.  A kit for producing a protein that comprises at least one unnatural amino acid, the kit 

comprising: a container containing the tRNA transcription cassette according to any one 

of claims 1 to 9. 

19.  The kit according to claim 18, wherein the kit further comprises at least one unnatural 

amino acid. 

1 
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