
What is claimed is: 

1. A method for obtaining site-specific recombination in a eukaryotic cell, the method 

comprising: providing a eukaryotic cell that comprises a first recombination site and a second 

recombination site; contacting the first and second recombination sites with a prokaryotic 

recombinase polypeptide, resulting in recombination between the recombination sites, w erein the 

recombinase polypeptide can mediate recombination between the first and second retimbination 

sites, the first recombination site is a phage genomic recombination attachment sit (attP) or a 

bacterial genomic recombination attachment site (attB), the second recombinati 	site is attB or attP, 

and the recombinase is selected from the group consisting of a Listeria mono 	togenes phage 

recornbinase, a Streptococcus pyogenes phage recombinase, a Bacillus sttOthis phage recombinase, a 

Mycobacterium tuberculosis phage recombinase and a Mycobacterium megmatis phage 

recombinase, provided that when the first recombination attachmen 	rte is attB, the second 

recombination attachment site is attP, and when the first recombi 	Lion attachment site is attP, the 

second recombination attachment site is attB, 

2. A method for obtaining site-specific recombination 	eukaryotic cell, the method 

comprising: providing a eukaryotic cell that comprises a 	st recombination site and a second 

recombination site; contacting the first and second re 	mbination sites with a prokaryotic 

recombinase polypeptide, resulting in recombinatii between the recombination sites, wherein the 

recombinase polypeptide can mediate recombin 	on between the first and second recombination 

sites, the the first recombination site is ate or attB, the second recombination site is a pseudo attachment 

site, and the recombinase is selected from/the group consisting of a Listeria monocytogenes phage 

recombinase, a Streptococcus pyogei 	hage recombinase, a Bacillus subtilis phage recombinase, a 

Mycobacteriuni tuberculosis phage 	combinase and a Mycobacterium snzegmatis phage 

recombinase, 

3. The method of claim 	or 2, wherein the recombinase polypeptide is selected from the group 

consisting of an A118 reco; in ase, a SF370.1 recombinase, a SP(3c2 recombinase, a clavl 

recombinase, and a Bxb 	ecombinase. 

4. The method 	claim 1 or 2, wherein the recombinase-encoding polynucleotide is operably 

Linked to a promo = which mediates expression of the polynucleotide in the eukaryotic cell. 

5. The me 	od of claim 1 or 2, wherein the recombinase polypeptide is introduced into the 

eukaryotic c 4 by expression of a polynucleotide that encodes the recombinase polypeptide. 

6. T. -̀  method of claim 1 or 2, wherein the recombinase polypeptide is introduced into the 

eulcary 	c cell as a polypeptide. 

7. The method of claim 1 or 2, wherein the recombinase polypeptide is introduced into the 

e caryotic cell by messenger RNA that encodes the recombinase polypeptide. 
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8, 	The method of claim 1 or 2, wherein the site-specific recombination results in integration, 

deletion, inversion, translocation or exchange of DNA. 

9. 	A method for obtaining a eukaryotic cell having a stably integrated polynucleotide sequ 	c 

the method comprising: introducing a polynucleotide into a eulcaryotic cell that comprises a 	t 

recombination attB or attP site, wherein the polynucleotide comprises a nucleic acid segue ce and a 

second recombination attP or attB site, and contacting the first and the second recomb. 	tion sites 

with a prokaryotic recombinase polypeptide, wherein the recombinase polypeptide ° 	mediate site-

specific recombination between the first and second recombination sites, and the r combinase is 

selected from the group consisting of a Listeria monocytogenes phage recombin. se, a Streptococcus 

pyogenes phage recombinase, a Bacillus subtilis phage recombinase, a _Wye 	acteriwn tuberculosis 

phage recombinase and a Mycobacterium smegmatis phage recombinase, 	rovided that when the first 

recombination site is atiP, the second recombination site is attP and w en the first recombination site 

is attP, the second recombination site is attB, 

10, 	A method for obtaining a eukaryotic cell having a stably ntegrated polynucleotide sequence, 

the method comprising: introducing a polynucleotide into a e 	otic cell that comprises a first 

recombination pseudo attachment site, wherein the polynu eotide comprises a nucleic acid sequence 

and a second recombination attP or attB site, and conta mg the first and the second recombination 

sites with a prokaryotic recombinase polypeptide, w 	rein the recombinase polypeptide can mediate 

site-specific recombination between the first and,s cond recombination sites, and the recombinase is 

selected from the group consisting of a Listenq monocytogenes phage recombinase, a Streptococcus 

pyogenes phage recombinase, a Bacillus su• ills phage recombinase, a Mycobacterium tuberculosis 

phage recombinase and a Mycobacteriun smegmatis phage recombinase. 

11. The method of claim 9 or 10, 	herein the recombinase polypeptide is selected from the group 

consisting of an A118 recombinas 	a SP370.1 recombinase, a SPpc2 recombinase, a 4)12,v1 

recombinase, and a Bxbl reco 	=se. 

12. The method of cla 	or 10, wherein the recombinase-encoding polynucleotide is operably 

linked to a promoter whic r, mediates expression of the polynucleotide in the eukaryotic cell. 

13. The method of 	aim 9 or 10, wherein the recombinase polypeptide is introduced into the 

eukaryotic cell by e,' 	ession of a polynucleotide that encodes the recombinase polypeptide. 

14. The met 	d of claim 9 or 10, wherein the recombinase polypeptide is introduced into the 

eukaryotic de 	as a polypeptide. 

15. Th method of claim 9 or 10, wherein the recombinase polypeptide is introduced into the 

eukaryo c cell by expression of RNA that encodes the recombinase polypeptide. 

16. A method for obtaining site-specific recombination in a eukaryotic cell, the method 

co 	prising: providing a eukaryotic cell that comprises a first recombination site and a second 

ecombination site with a polynucleotide sequence flanked by a third recombination site and a fourth 
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recombination site; contacting the recombination sites with a prokaryotic recombinase polypeptidg( 

resulting in recombination between the recombination sites, wherein the recombinase polypeptide can 

mediate recombination between the first and third recombination sites and the second and fourth 

recombination sites, the first and second recombination sites are attP or attB, the third an0ourth 

recombination sites are atil3 or attP, and the recombinase is selected from the group consisting of a 

Listeria monocytogenes phage recombinase, a Streptococcus pyogenes phage recombinase, a Bacillus 

subtilis phage recombinase, a Mycobacterium tuberculosis phage recombinase ant a Mycobacterium 

smegmatis phage recombinase, provided that when the first and second recom4iiiation attachment 

sites are at/B, the third and fourth recombination attachment sites are attP, nd when the first and 

second recombination attachment sites are attP, the third and fourth reco .0. ination attachment sites 

are attB. 

17, 	The method of claim 16, wherein the recombinase polypep„  e is selected from the group 

consisting of an A118 recombinase, a SF370.1 recombinase, a S 	c2 recombinase, a (1)Rvl 

recombinase, and a Bxbl recombinase. 

18. The method of claim 16, wherein the recombinase 	lypeptide is introduced into the 

eukaryotic cell by expression of a polynucleotide that 	odes the recombinase polypeptide. 

19. The method of claim 16, wherein the recomb' 	polypeptide is introduced into the 

eukaryotic cell as a polypeptide. 

20. The method of claim 16, wherein the re. • •Ibinase polypeptide is introduced into the 

eukaryotic cell by messenger RNA that encoc s the recombinase polypepti.de. 

21. A method for obtaining multiple s 	-specific recombinations in a eukaryotic cell, the method 

comprising: providing a eukaryotic cell 	at comprises a first recombination site and a second 

recombination site with a third reco 	ination site and a fourth recombination site; contacting the first 

and second recombination sites 	a first prokaryotic recombinase polypeptide, contacting the third 

and fourth recombination sites 	th a second prokaryotic recombinase polypeptide, resulting in 

recombination between the 	t and second recombination sites and recombination between the third 

and fourth recombination sites, wherein the first recombinase polypeptide can mediate recombination 

between the first and's 	nd recombination sites and the second recombinase polypeptide can 

mediate recombinati n between the third and fourth recombination sites, the first and second 

recombinase are • ected from the group consisting of a Listeria monocytogenes phage recombinase, 

a Streptococcu pyogenes phage recombinase, a Bacillus subtilis phage recombinase, a 

Mycobacter m tuberculosis phage recombinase and a Mycobacterium sinegmatis phage 

recombi 	se, provided that the first recombinase polypeptide and the second recombinase 

polyp 	tide are different. 

22. The method of claim 21, further comprising a fifth recombination site and a sixth 

r= ombination site and a third recombinase polypeptide, wherein the third recombinase polypeptide 
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can mediate recombination between the fifth and sixth recombination sites, provided that the 'th d 

recombinase polypeptide is different than the first and second recombinase polypeptides. 

23. A method for site-specific recombination, the method comprising: providing a fir§ 

recombination site and a second recombination site; contacting the first and second rec 	bination 

sites with a prokaryotic recombinase polypeptide, resulting in recombination betweenthe 

recombination sites, wherein the recombinase polypeptide can mediate reeombin tion between the 

first and second recombination sites, the first recombination site is attP or attB the second 

recombination site is attB or attP, and the recombinase is selected from the 	oup consisting of a 

Listeria monocytogenes phage recombinase, a Streptococcus pyogenes p age recombinase, a Bacillus 

subtilis phage recombinase, a Mycobacterium tuberculosis phage recgibinase and a Mycobacterium 

smegmatis phage recombinase, provided that when the first recomination attachment site is attB, the 

second recombination attachment site is attP, and when the first ecombination attachment site is 

attP, the second recombination attachment site is attB. 

24. A vector for site-specific integration of a polynue otide sequence into the genome of an 
/ isolated eukaryotic cell, said vector comprising a polynucleotide of interest, and a second 

„., 
recombination attB or attP site, wherein said secon 	ecombination attB or attP site comprises a 

polynucleotide sequence that recombines with a 	st recombination attP or attB site or pseudo attP or 

pseudo attB site in the genome of said isolated ukaryotic cell and said recombination occurs in the 

presence of a site-specific recombinase selefed from the group consisting of a Listeria 

nionocytogenes phage recombinase, a Streptococcus pyogenes phage recombinase, a Bacillus subtilis 

phage recombinase, a Mycobacteriu 	uberculosis phage recombinase, and a Mycobacterium 

sniegmatis phage recombinase, pro 	ded that when the first recombination site is attB or pseudo attB, 

the second recombination site i attP and when the first recombination site is attP or pseudo attP, the 

second recombination site is 	ttB. 

25. The vector of clai 	24, wherein the recombinase is selected from the group consisting of an 

A118 recombinase, a 	370.1 recombinase, a SPPc2 recombinase, a 45Rvl recombinase, and a Bxbl 

recombinase. 

26. The vest 	of claim 24, wherein the polynucleotide of interest is operably linked to a 

promoter whi • 	mediates expression of the polynucleotide in the eukaryotic cell. 

27. A = karyotic cell that comprises a prokaryotic recombinase polypeptide or a nucleic acid that 

encodes 	prokaryotic recombinase, wherein the recombinase can mediate site-specific recombination 

betty-  n a first recombination site and a second recombination site that can serve as a substrate for 

rec mbination with the first recombination site, wherein the first recombination site is attP, pseudo 

dtP, attB or pseudo attB, the second recombination site is attB, pseudo attB, attP or pseudo attP, and 

the recombinase is selected from the group consisting of a Listeria monocytogenes phage 

recombinase, a Streptococcus pyogenes phage recombinase, a Bacillus subtilis phage recombinase, a 
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Mycobacterium tuberculosis phage recombinase and a Mycobacterium smegmatis phage 

recombinase, provided that when the first recombination site is attB, the second recombination 	te is 

attP or pseudo attP, when the first recombination site is pseudo attB, the second recombinatini site is 

attP, when the first recombination site is attP, the second recombination site is attB or pseudo attB, 

and when the first recombination site is pseudo attP, the second recombination site is aya 

28. The eukaryotic cell of claim 27, wherein the recombinase polypeptide is seleifted from the 

group consisting of an Al 18 recombinase, a 5E370.1 recombinase, a SP fic2 reco 	mase, a 4>Rvl 

recombinase, and a Bxbl recombinase. 

29. A method for the site-specific integration of a polynucleotide of interest into the genome of a 

transgenic subject, wherein said genome comprises a first recombination qitB or attP site or pseudo 

attB or pseudo attP site, the method comprising: introducing a nucleic 	id that comprises the 

polynucleotide of interest and a second recombination attP or attB 4 e; contacting the first and the 
1 

second recombination sites with a prokaryotic recombinase polysiptide, wherein the recombinase 

polypeptide can mediate site-specific recombination between 	first and second recombination 

sites, and the recombinase is selected from the group consis 	g of a Listeria monocylogenes phage 

recombinase, a Streptococcus pyogenes phage reeombin 	e, a Bacillus subtilis phage recombinase, a 

Mycobacterium tuberculosis phage recombinase and a 	ycobacterium smegmatis phage 

recombinase, provided that when the first recombination site is attB or pseudo attB, the second 

recombination site is attP and when the first recombination site is attP or pseudo attP, the second 

recombination site is attB, 

30. The method of claim 29, wherein 	recombinase polypeptide is selected from the group 

consisting of an A118 recombinase, a S 	70.1 recombinase, a SPI3c2 recombinase, a clavl 

recombinase, and a Bxbl recombinas . 

31. An isolated polynucleotid sequence comprising a nucleic acid that is at least 90% identical 
/ 

to the nucleic acid sequence sel 'Med from the group consisting of SEQ ID NO: 1, SEQ ID NO: 3, 

SEQ ID NO: 5, SEQ ID NO: 	and SEQ ID NO: 9, wherein the nucleic acid has recombinase 

activity. 

32. An isolated pol 	ucleotide sequence comprising the nucleic acid sequence selected from the 

group consisting of 	Q ID NO: 1, SEQ ID NO: 3, SEQ ID NO; 5, SEQ ID NO: 7, and SEQ ID NO: 

9. 

33. An iso = ed polynucleotide sequence comprising a nucleic acid that is at least 90% identical 

to the nuclei acid sequence selected from the group consisting of SEQ ID NO: 11, SEQ ID NO: 13, 

SEQ ID 	. 14, SEQ ID NO: 15, SEQ ID NO: 16, SEQ ID NO: 17, SEQ ID NO: 18, SEQ ID NO: 

19, SEVJ ID NO: 20, and SEQ ID NO: 21. 
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34. An isolated polynucleotide sequence comprising the nucleic acid sequence selected from to 

group consisting of SEQ ID NO: 11, SEQ.1D NO: 13, SEQ ID NO: 14, SEQ ID NO: 15, S NO: 

16, SEQ ID NO: 17, SEQ ID NO: 18, SEQ ID NO: 19, SEQ ID NO: 20, and SEQ ID NO 	1. 

35. An isolated polynucleotide sequence comprising the nucleic acid sequence 

group consisting of: 

elected from the 

a) a nucleic acid sequence that encodes a SPI3c2 recombinas • 

b) a nucleic acid sequence that encodes a SF370.1 recomlafnase; 

c) a nucleic acid sequence that encodes a Bxb 1 recoMbinase; 

d) a nucleic acid sequence that encodes an Al 1 	Ocombinase; and 

e) a nucleic acid sequence that encodes a 	1 recombinase. 
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Claims: 

1. A method for obtaining site-specific recombination in an isolated eukaryotic cell, the 

method 	comprising: 	providing 	an 	isolated 	eukaryotic 	cell 	that 	comprises 	a 	first 

recombination site and a second recombination site with a polynucleotide sequence flanked 

by a third recombination site and a fourth recombination site; contacting the recombination 

sites with a prokaryotic recombinase polypeptide, resulting in recombination between the 

recombination sites, wherein the recombinase polypeptide can mediate recombination 

between the first and third recombination sites and the second and fourth recombination 

sites, the first and second recombination sites are attP or attB, the third and fourth 

recombination sites are attB or attP, and the recombinase is a Mycobacterium tuberculosis 

phage recombinase or a Mycobacterium smegmatis phage recombinase, wherein the 

recombinase is selected from the group consisting of a (1)Rv 1 recombinase and a Bxb 1 

recombinase, provided that when the first and second recombination attachment sites are 

attB, the third and fourth recombination attachment sites are attP, and when the first and 

second recombination attachment sites are attP, the third and fourth recombination 

attachment sites are attB. 

2. The method of claim 1, wherein the recombinase polypeptide is introduced into the 

eukaryotic cell by expression of a polynucleotide that encodes the recombinase polypeptide. 

3. The method of claim 1, wherein the recombinase polypeptide is introduced into the 

eukaryotic cell as a polypeptide. 

4. The method of claim 1, wherein the recombinase polypeptide is introduced into the 

eukaryotic cell by messenger RNA that encodes the recombinase polypeptide. 

5. A method 	for obtaining multiple site-specific recombinations 	in an isolated 

eukaryotic cell, the method comprising: providing an isolated eukaryotic cell that comprises 

a first recombination site and a second recombination site with a polynucleotide sequence 
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flanked by a third recombination site and a fourth recombination site; contacting the first 

and second recombination sites with a first prokaryotic recombinase polypeptide, contacting 

the third and fourth recombination sites with a second prokaryotic recombinase polypeptide, 

resulting 	in recombination between the 	first 	and 	second 	recombination 	sites 	and 

recombination between the third and fourth recombination 	sites, wherein the first 

recombinase polypeptide can mediate recombination between the first and 	second 

recombination sites and the second recombinase polypeptide can mediate recombination 

between the third and fourth recombination sites, the first and second recombinase are a 

Mycobacterium tuberculosis phage recombinase or a Mycobacterium smegmatis phage 

recombinase, wherein the recombinase is selected from the group consisting of (I)Rv 1 

recombinase and Bxbl recombinase, provided that the first recombinase polypeptide and the 

second recombinase polypeptide are different. 

6. The method of claim 5, further comprising a fifth recombination site and a sixth 

recombination site and a third recombinase polypeptide, wherein the third recombinase 

polypeptide can mediate recombination between the fifth and sixth recombination sites, 

provided that the third recombinase polypeptide is different than the first and second 

recombinase polypeptides. 

7. A vector for site-specific integration of a polynucleotide sequence into the genome 

of an isolated eukaryotic cell, said vector comprising a polynucleotide of interest, and a 

second recombination attB or attP site, wherein said second recombination attB or attP site 

comprises a polynucleotide sequence that recombines with a first recombination attP or attB 

site or pseudo attP or pseudo attB site in the genome of said isolated eukaryotic cell wherein 

said vector further comprises a polynucleotide that encodes a Mycobacterium tuberculosis 

phage recombinase or a Mycobacterium smegmatis phage recombinase, wherein the 

recombinase is selected from the group consisting of a (1)Rvl recombinase and a Bxb 1 

recombinase, provided that when the first recombination site is attB or pseudo attB, the 

second recombination site is attP and when the first recombination site is attP or pseudo 

attP, the second recombination site is attB. 
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8. The vector of claim 7, wherein the polynucleotide of interest is operably linked to a 

promoter which mediates expression of the polynucleotide in the eukaryotic cell. 

9. An isolated polynucleotide sequence comprising a nucleic acid that is at least 90% 

identical to the nucleic acid sequence of SEQ ID NO: 

polypeptide encoded by the nucleic acid has recombinase 

5 or SEQ 

activity. 

ID NO: 9, wherein the 

10. The isolated polynucleotide sequence of claim 9, 

is SEQ ID NO: 5 or SEQ ID NO: 9. 

wherein the nucleic acid sequence 
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