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
recornbination site; contacting the first and second recombination sites with a prokaryotic
recombinase polypeptide, resulting in recombination between the recombination sites, wl(erem the
recombinase polypeptide can mediate recombination between the first and second recdmbmatmn
sites, the first recombination site is a phage genomic recombination attachment sﬁa“(attP) ora
bacterial genomic recombination attachment site (a/B), the second recombmatgpn site is attB or arfP,
and the recombinase is selected from the group consisting of a Listeria monoc;togenes phage
recombinase, a Streptococcus pyogenes phage recombinase, a Bacillus subizlzs phage recombinase, a
Mycobacterium tuberculosis phage recombinase and a Mycobacterzum ;s"‘megmazzs phage
recombinase, provided that when the first recombination attac}nnenté;te is a#B, the second

recombination attachment site is a#P, and when the first recombm’ahon attachment site is a#P, the

second recombination attachment site is a#/B, ;"’f
2. A method for obtaining site-specific recombination iha eukaryotic cell, the method

comprising: providing a eukaryotic cell that comprises 2, first recombination site and a second
recornbination site; contacting the first and second re{gcﬁx&bmahom sites with a prokaryotic
recombinase polypeptide, resulting in recombmatmﬁ between the recombination sites, wherein the
recombinase polypeptide can mediate recombmaﬁon between the first and second recombination
sites, the first recombination site is afP or atfﬁ the second recombination site is a pseudo attachment
site, and the recombinase is selected fromgt‘fx(e group consisting of a Listeria monocytogenes phage
recormbinase, a Streptococcus pyoge;ze;r§hage recombinase, a Bacillus subtilis phage recombinase, a
Mycobacterium tuberculosis phage gééombinase and a Mycobacterium smegmatis phage

recombinase.

3, The method of claim Lor 2, wherein the recombinase polypeptide is selected from the group
consisting of an A118 recoydbinase, a SF370.1 recombinase, a SPBc2 recombinase, a pRv1
recombinase, and a Bxb)/recombinase.

4, The method g
linked to a promotef which mediates expression of the polynucleotide in the eukaryotic cell.

5.

claim 1 or 2, wherein the recombinase-encoding polynucleotide is operably

od of claim 1 or 2, wherein the recombinase polypeptide is introduced into the

eukaryofic cell as a polypeptide.
The method of claim 1 or 2, wherein the recombinase polypeptide is introduced into the

eykaryotic cell by messenger RINA 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 sequerice,
the method comprising: introducing a polynucleotide into a eukaryotic cell that comprises a fiyst '
recombination a#fB or atfP site, wherein the polynucleotide comprises a nucleic acid scquc};(éi and a
second recombination a#P or afB site, and contacting the first and the second 1ecombn}éuon sites
with a prokaryotic recombinase polypeptide, wherein the recombinase polypeptide c/;m medlate site~
specific recombination between the first and second recombination sites, and the récomblnase is
selected from the group consisting of a Listeria monocytogenes phage 1eco1nb£pase, a Streptococcus
pyogenes phage recombinase, a Bacillus subtilis phage recombinase, a Mycobaater ium tuberculosis
phage recombinase and a Mycobacterium smegmatis phage recombmase,;ﬁj;owded that when the first
recombination site is a#fB, the second recombination site is a#P and wﬁen the first recombination site
is atiP, the second recombination site is aifB. f

10. A method for obtaining a eukaryotic cell having a stablygi{;tegrated polynucleotide sequence,
the method comprising: introducing a polyaucleotide into a eykaryotic cell that comprises a first

| recombination pseudo attachment site, wherein the polynugleotide comprises a nucleic acid sequence
and a second recombination arP or a#fB site, and contagling the first and the second recombination
gsites with a prokaryotic recombinase polypéptide, W, éfein the recombinase polypeptide can mediate
site-specific recombination between the first andﬁs’élcind recombination sites, and the recombinase is
selected from the group consisting of a Listerlz;g*"’;;zonocytogenes phage recombinase, a Streptococcus
pyogenes phage recombinase, a Bacillus s/z/l;fz’lis phage recombinase, a Mycobacterium tuberculosis
phage recombinase and a Mycobacteri tuny smegmatis phage recombinase,

i1 The method of claim 9 or 10 f%/herem the recombinase polypeptide is selected from the group
consisting of an A118 recombinas /a SF370.1 recombinase, a SPPe2 recombinase, a ¢Rv1
recombinase, and a Bxbl recorﬁb{iase,
12. The method of clai;x};é or 10, wherein the recorbinase-encoding polynucleoctide is operably
linked to a promoter whick'mediates expression of the polynucleotide in the eukaryotic cell.

13. The method of ¢laim 9 or 10, wherein the recombinase polypeptide is introduced into the
eukaryotic cell by expression of a polynucleotide that encodes the recombinase polypeptide.

14, The m:,y d of claim 9 or 10, wherein the recombinase polypeptide is introduced into the

eukaryotic cell/as a polypeptide.

15. The'method of claim 9 or 10,, wherein the recombinase polypeptide is introduced into the
eukaryotic cell by expression of RNA that encodes the recombinase polypeptide.
16.

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

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

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{f
resulting in recombination between the recombination sites, wherein the recombinase polypcptﬁdé can
mediate recombination between the first and third recombination sites and the second and fqyﬁ'h
recombination sites, the first and second recombination sites are a#fP or a#fB, the third anglf‘%burth
recombingtion sites are af/B or anP, and the recombinase is selected from the group coﬁn’éjisting ofa
Listeria monocytogenes phage recombinase, a Streptococcus pyogenes phage recorr{b{;ase, a Bacillus
subtilis phage recombinase, a Mycobacterium tuberculosis phage recombinase an;gl"g;l Mycobacterium
smegmatis phage recombinase, provided that when the first and second recom@i‘gation attachment
sites are gifB, the third and fourth recombination attachment sites are atfP, and when the first and
second recombination attachment sites are at/P, the third and fourth recogrﬁ;inaﬁon attachment sites
are atiB.

17, The method of claim 16, wherein the recombinase polypcpp’éé is selected from the group
consisting of an A118 recombinase, a SF370.1 recombinase, a SPBGZ recombinase, a ¢Rv1
recombinase, and a Bxb1 recombinase. ‘

18. The method of claim 16, wherein the recombinase 8p’glypeptide is introduced into the
eukaryotic cell by expression of a polynucleotide that er}@%des the recombinase polypeptide.
19, The method of claim 16, wherein the recomt:}rfgse polypeptide is introduced into the

ra

eukaryotic cell as a polypeptide. -/
20. The method of claim 16, wherein the regg;llbinase polypeptide is introduced into the
eukaryotic cell by messenger RNA that enoogég the recombinase polypeptide.

21. A method for obtaining multiple s;ﬁélspecific recombinations in a eukaryotic cell, the method
comprising: providing a eukaryotic cell ﬁfat comprises a first recombination site and a second
recombination site with a third recon}ﬁination site and a fourth recombination site; contacting the first
and second recombination sites wiﬁ{a first prokaryotic recombinase polypeptide, contacting the third
and fourth recombination sites With a second prokaryotic recombinase polypeptide, resulting in
recombination between the fifst and second recornbination sites and recombination between the third
and fourth recombination gites, wherein the first recombinase polypeptide can mediate recombination
between the first and's &fnd recombination sites and the second recombinase polypeptide can
mediate recombinatign between the third and fourth recombination sites, the first and second
recombinase are .é{;ctﬁd from the group consisting of a Listeria monocytogenes phage recombinase,
a Streptococcus pyogenes phage recombinase, a Bacillus subtilis phage recombinase, a
Mycobacterjim tulﬁer;culosis phage recombinase and a Mycobacterium smegmaiis phage

recombi 4, provided that the first recombinase polypeptide and the second recombinase
polypg:pzde are different.

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

retombination 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 thlrd
recombinase polypeptide is different than the first and second recombinase polypeptides. ’

23. A method for site-specific recombination, the method comprising: providing a ﬁr;@t"ﬁ
recombination site and a second recombination site; contacting the first and second reqpi%binaﬁon
sites with a prokaryotic recombinase polypeptide, resulting in recombination betwegﬁéiche
recombination sites, wherein the recombinase polypeptide can mediate recombinﬂguffbn between the
first and second recombination sites, the first recombination site is attP or atz%{" ihe second
recombination site is a#B or aP, and the recombinase is selected from ’che#g’foup consisting of a
Listeria monocytogenes phage recombinase, a Streptococcus pyogenes phége recombinase, a Bacillus
subtilis phage recombinase, a Mycobacterium tuberculosis phage recgﬁ‘ibinase and a Mycobacterium
smegmatis phage recombinase, provided that when the first recompi%ation attachment site is a/B, the
second recombination attachment site is a£/P, and when the ﬁrs%r”écombination attachment site is
atP, the second recorbination attachment site is a#/B, ff

24, A vector for site-specific integration of a polynuc}fégtide sequence into the genome of an
isolated eukaryotic cell, said vector comprising a polyl}m’gleotide of interest, and a second
recombination a#B or a#fP site, wherein said secon%ﬁ"écombination attB or arfP site comprises a
polynucleotide sequence that recombines with a fyf;t recombination atfP or a#B site or pseudo atfP or
pseudo aifB site in the genome of said isolate?;éﬁkaryotic cell and said recombination occurs in the
presence of a site-specific recombinase seledted from the group consisting of a Listeria
monocytogenes phage recombinase, a Stréprococeus pyogenes phage reconibinase, a Bacillus subtilis
phage recombinase, a Mycobacteriumduberculosis phage recombinase and a Mycobacterium
smegmatis phage recombinase, prgﬁ’ified that when the first recombination site is a#/B or pseudo a#tB,
the second recombination sit(;i/yﬁlﬂ? and when the first recombination site is a#P or pseudo atfP, the
second recombination site is 41B.

25, The vector of clm}ﬁfm, wherein the recombinase is selected from the group consisting of an

A118 recombinase, a SE370.1 recombinase, a SPPe2 recombinase, a $Rv1 recombinase, and a Bxbl

recombinase,

26, The vecter of claim 24, wherein the polynucleotide of interest is operably linked to a
promoter \vhigh mediates expression of the polynucleotide in the eukaryotic cell.
27. A etikaryotic cell that comprises a prokaryotic recombinase polypeptide or a nucleic acid that
encodes 4 prokaryotic recombinase, wherein the recombinase can mediate site-specific recombination
betweén a first recombination site and a second recombination site that can serve as a substrate for
recc{ibination with the first recombination site, wherein the first recombination site is a#fP, pseudo
1P, aifB or pseudo atfB, the second recombination site is at/B, pseudo a#tB, atfP or pseudo atP, and
the recombinase is selected from the group consisting of a Listeria monocytogenes phage

recombinase, a Streptococcus pyogenes phage recombinase, a Bacillus suybtilis phage recombinase, a
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Mycobacterium tuberculosis phage recombinase and a Mycobacterium smegmatis phage Q
recombinase, provided that when the first recombination site is a#/B, the second recombination srce is
attP or pseudo artP, when the first recombination site is pseudo a#/B, the second recombina‘ti\g;ﬁf site is
attP, when the first recombination site is a#P, the second recombination site is a#B or psgpﬁo atiB,
and when the first recombination site is pseudo a#fP, the second recombination site is agzﬁ.
28. The eukaryotic cell of claim 27, wherein the recombinase polypeptide is sslg@f;d from the
group consisting of an A 118 recombinase, a SF370.1 recombinase, a SPBc2 recoqgﬁ%nase, a pRv1
recombinase, and a Bxb1 recombinase, .
29. A method for the site-specific integration of a polynucleotide of interé}ét nto the genome of a
transgenic subject, wherein said genome comprlses a first recombination az‘tB or atfP site or pseudo
atB or pseudo a#iP site, the method comprising: introducing a nuolelc acld that comprises the
polynucleotide of interest and a second recombination affP or at/B s};te, contacting the first and the
second recombination sites with a prokaryoﬁc recombinase polypégtide wherein the recombinase
polypeptide can mediate site-specific recombination between the first and second recombination
sites, and the recombinase is selected from: the group conmstmg of a Listeria monocytogenes phage
recombinage, a Streptococcus pyogenes phage recombmase, a Bacillus subtilis phage recombinase, a
Mycobacterium tuberculosis phage recombinase and afl%mobacferwm smegmatis phage
recombinase, provided that when the first recombma‘hon gite is atfB or pseudo a#B, the second
recombination site is a#fP and when the first recgrhbmatmn site is a#P or pseudo aflP, the second
recombination site is ai/B. f’f
30. The method of claim 29, wherein thé recombmase polypeptide is selected from the group
consisting of an A118 recombinase, a § 70 1 recombinase, a SPBc2 recombinase, a ¢Rv]1
recombinase, and a Bxbl re:combinasE’./l;4
3L An isolated polynucleotidgféequenoe comprising a nucleic acid that is at least 90% identical
to the nucleic acid sequence sel éed from the group consisting of SEQ ID NO: 1, SEQ ID NO: 3,
SEQ IDNO: 5, SEQID NO 7, and SEQ ID NO: 9, wherein the nucleic acid has recombinase
aclzvﬂy if
32. An isolated poiy‘fmuoleotidc sequence comprising the nucleic acid sequence selected from the
group consisting of §,ﬁiQ 1D NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, and SEQ ID NO:
y;
9. /
33 An is/cf}zged polynucleotide sequence comprising a nucleic acid that is at least 90% identical
to the nuglc}g acid sequence selected from the group consisting of SEQ ID NO: 11, SEQ ID NO: 13,
SEQ ID NO: 14, SEQ ID NO: 15, SEQ ID NO: 16, SEQ IDNO: 17, SEQ ID NO:; 18, SEQ ID NO:

19, SEQ ID NO: 20, and SEQ ID NO: 21.
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34, An isolated polynucleotide sequence comprising the nucleic acid sequence selected from}h’c;

group consisting of SEQ ID NO: 11, SEQ.ID NO: 13, SEQ ID NO: 14, SEQ ID NO: 15, SEQ@H”)/ NO:

16, SEQ D NO: 17, SEQ ID NO: 18, SEQ ID NO: 19, SEQ ID NO: 20, and SEQ ID NO:21.

35, An isclated polynucleotide sequence comprising the nucleic acid sequence 1§«@’I§cted from the
group consisting of: *’

) a nucleic acid sequence that encodes a SPfc2 reconabinasg;f”ﬁ

b) a nucleic acid sequence that encodes & S¥370.1 recoq;biﬁgse;

°) a nucleic acid sequence that encodes a Bxbl recg;ﬁggﬁase;

d) a nucleic acid sequence that encodes an Al 1’?38»<‘f§combinase; and

€) a nucleic acid sequence thai encodes a cf;R‘{?i 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 a#fP or a#rB, the third and fourth
recombination sites are a#/B or a#tP, 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 ®Rv1 recombinase and a Bxbl
recombinase, provided that when the first and second recombination attachment sites are
atiB, the third and fourth recombination attachment sites are a#tP, and when the first and
second recombination attachment sites are a#P, the third and fourth recombination

attachment sites are a#/B.

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 ®Rvl
recombinase and Bxb1 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 at/B or atfP site, wherein said second recombination a#B or atfP site
comprises a polynucleotide sequence that recombines with a first recombination a#P or atB
site or pseudo a#fP or pseudo a#/B 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 ®Rv1 recombinase and a Bxbl
recombinase, provided that when the first recombination site is a#B or pseudo a#B, the
second recombination site is a#P and when the first recombination site is a#P or pseudo

attP, the second recombination site is a#/B.
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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: 5 or SEQ ID NO: 9, wherein the

polypeptide encoded by the nucleic acid has recombinase activity.

10.  The isolated polynucleotide sequence of claim 9, wherein the nucleic acid sequence

1s SEQ ID NO: 5 or SEQ ID NO: 9.
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