
	
   1 

 

 

Supporting Information: 

Expanding the zinc-finger recombinase repertoire: Directed evolution and 

mutational analysis of serine recombinase specificity determinants 

 

Shannon J. Sirk, Thomas Gaj, Andreas Jonsson†, Andrew C. Mercer‡, and Carlos F. Barbas III 

 

The Skaggs Institute for Chemical Biology and the Departments of Chemistry and Cell and 

Molecular Biology, The Scripps Research Institute, La Jolla, CA 92037 USA 

 

†Current address: Royal Institute of Technology, Stockholm, Sweden 

‡Current address: MedImmune, Gaithersburg, MD, United States 

 

 

Corresponding author: carlos@scripps.edu 

 

  



	
   2 

>β-H1  
MAKIGYARVSSKEQNLDRQLQALQGVSKVFSDKLSGQSVERPQLQAMLNYIREGDIVVVTELDR
LGRNNKELTELMNAIQQKGATLEVLNLPSMNGIEDENLRRLINNLVIELYKYQAESERKRIKER
QAQGIEIAKSKGKFKGRQHKGEMPYKCPECGKSFSRSDVLVRHQRTHTGEKPYKCPECGKSFSD
PGHLVRHQRTHTGEKPYKCPECGKSFSQSSHLVRHQRTHTGKKT* 
 
>Sin-H1 
MIIGYARVSSIDQNLERQLDNLKTFGVEKIFTEKQSGKSVENRPVFQEALNFVRMGDRFVVESI
DRLGRNYDEIIETVNYLKEKDVQLMITSLPMMNEVTGNPLLDKFMKDLIIQILAMVSEQERNES
KRRQAQGIQVAKEKGVYKGRPLLGEMPYKCPECGKSFSRSDVLVRHQRTHTGEKPYKCPECGKS
FSDPGHLVRHQRTHTGEKPYKCPECGKSFSQSSHLVRHQRTHTGKKT* 
	
  
Supplementary Table S1. Amino acid sequences of the wild-type β and Sin zinc-finger 
recombinases used in this study. The H1 zinc-finger domain is colored green. 
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MAKIGYARVSSKEQNLDRQLQALQGVSKVFSDKLSGQSVERPQLQAMLNYIREGDIVVVT 60  
MAKIGYARVSSKEQNLDRQLQALQGVSKVFSDKLSGQSVERPQLQAMLNYIREGDIVVVT 60 
MAKIGYARVSSKEQNLDRQLQALQGVSKVFSDKLSGQSVERPQLQAMLNYIREGDIVVVT 60 
MAKIGYARVSSKEQNLDRQLQALQGVSKVFSDKLSGQSVERPQLQAMLNYIREGDIVVVT 60 
MAKIGYARVSSKEQNLDRQLQALQGVSKVFSDKLSGQSVERPQLQAMLNYIREGDIVVVT 60 
MAKIGYARVSSKEQNLDRQLQALQGVSKVFSDKLSGQSVERPQLQAMLNYIREGDIVAVT 60 
MAKIGYARVSSKEQNLGRQLQALQGVSKVFSDKLSGQSVERPQLQAMLNYIREGDIVVVT 60 
MAKIGYARVSSKEQNLDRQLQALQGVSKVFSDKLSGQSVERPQLQAMLNYIRGGDTVVVT 60 
MAKIGYARVSSKEQNLDRQLQALQGVSKVFSDRLSGQSVERPQLQAMLSYIREGDIVVVT 60 
MAKIGYARVSSKEQNLDRQLQALQGMSKVFSDKLSGQSVERPQLQAMLSYIREGDIVVVT 60 
MAKIGYARVSSKEQNLDRQLQALQGVSKVFSDKLSGQSVERPQLQAMLNYIREGDIVVVT 60 
MAKIGYARVSSKEQNLDRQLQALQGVSKVFSDKLSGQSVERPQLQAMLNYIREGDIVVVT 60 
MAKIGYARVSSKEQNLDRQLQALQGVSKVFSDKLSGQSVERPQLQAMLNYIREGDIVVVT 60 
MAKIGYARVSSKEQNLDRQLQALQGVSKVFSDKLSAQSVERPQLQAMLNYIREGDIVVVT 60 
MAKIGYARVSSKEQNLDRQLQALQGVSKVFSDKLSGQSVERPQLQAMLNYIREGDIVVVT 60 
MAKIGYARVSSKEQNLDRQLQALQGVSKVFSDKLSGQSVERPQLQAMLNYIREGDIVVVT 60 
MAKIGYARVSSKEQNLDRQLQALQGVSKVFSDKLSGQSVERPQLQAMLNYIREGDIVVVT 60 
MAKIGYARVSSKEQNLDPQLQALQGVSKVFSDKLSGQSVEPPQLQAMLNYIREGGIVVVT 60 
MAKIGYARVSSKEQNLDRQLQALQGVSKVFSDKLSGQSVERPQLQAMLNYIREGDIVVVT 60 
 
ELDRLGRNNKELTELMNAIQQKGATLEVLNLPSMNGIEDENLRRLINNLVIELYKYQAES 120  
ELDRLGRNNKELTELMNAIQQKGATLEVLNLPSMDGIEDENLRRLINNLVIELYKYQAES 120 
ELDRLGRNNKELTELMNAIQQKGATLEVLNLPSMDGIEDENLRRLINNLVIELYKYQAES 120 
ELDRLGRNNRELTELMNAIQQKGATLEVLNLPSMDGIEDENLRRLINNLVIELYKYQAES 120 
ELDRLGRNNRELTELMNAIQQKGATLEVLNLPSMDGIEDENLRRLINNLVIELYKYQAES 120 
ELDRLGRNNKELTELMNAIQQKGATLEVLNLPSMDGIEDENLRRLINNLVIELYKYQAES 120 
ELDRLGRNNKELTELMNTIQQKGATLEVLNLPSMDGIEDENLRRLINNLVIELYKYQAES 120 
ELDRLGRNNKELTELMNAIQQKGATLEVLNLPSMDGIEDENLRRLISNLVIELYKYQAES 120 
ELDRLGRNNKGLTELMNAIQQKGATLEVLNLPSMDGIEDENLRRLINNLVIELYKYQAES 120 
ELDRLGRNNKELTELMNAIQQKGATLEVLNLPSMDGIEDENLRRLINNLVIELYKYQAES 120 
ELDRLGRNNKGLTELMNAIQQKGATLEVLNLPSVDGIEDENLRRLINNLVIELYKYQAES 120 
ELDRLGRSNKGLTELMNAIQQKGATLEALNLPSMDGIEDENLRRLINNLVIELYKYQAES 120 
ELDRLGRNNKELTELMNAIQQKGATLEVLNLPSTDGIEDENLRRLINNLVIELYKYQAES 120 
ELDRLGRNNKELTELMNAIQQKGAILEVLNSPSMNGIEDENLRRLINNLVIELYKYQAES 120 
ELDRLGRNNKELTELMNAIQQKGATLEVLNLPSTNGIEDENLRHLINNLVIELYKYQAES 120 
ELDRLGRNNKELTELMNAIQQKGATLEVLNLPSVNGIEDENLRRLISNLVIELYKYQAES 120 
ELDRLGRNNKELTELMNVIQQKGAALEVLNLPSVNGIEDENLRRLINNLVIELYKYQAES 120 
ELDRLGGNNKGLTELMNAIQQKGATLEVLNLPSINGIEDENLRRLIKNLVIELNKYQAES 120 
ELDRLGRNNKELTELMNAIQQKGATLEVLNLPSVNGIEDENLRRLINNLVIELYKYQAES 120 
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ERKRIKERQAQGIEIAKSKGKFKGRQHK 148  
ERKRIKERQAQGIEIAKSKGKFKGRQHK 148 
ERKRIKERQAQGIEIAKSKGKFKGRQHK 148 
ERKRIKERQAQGIEIAKSKGKFKGRQHK 148 
ERKRIKERQAQGIEIAKSKGKFKGRQHK 148 
ERKRIKERQAQGIEIAKSKGKFKGRQHK 148 
ERKRIKERQAQGIEIAKSKGKFKGRQHK 148 
ERKRIKERQAQGIEIAKSKGKFKGRQHK 148 
ERKRIKERQAQGIEIAKSKGKFKGRQHK 148 
ERKRIKERQAQGIEIAKSKGKFKGRQHK 148 
ERKRIKERQAQGIEIAKSKGKFKGRQHK 148 
ERKRIKERQAQGIEIAKSKGKFKGRQHK 148 
ERKRIKERQAQGIEIAKSKGKFKGRQHK 148 
ERKRIKERQAQGIEIAKSKGKFKGRQHK 148 
ERKRIKERQAQGIEIAKSKGKFKGRQHK 148 
ERKRIKERQAQGIEIAKSKGKFKGRQHK 148 
ERRRIKERQAQGIEIAKSKGKFKGRQHK 148 
KRKRIKERQAQGIEIAKSKGKFKGRRHK 148 
ERKRIKERQAQGIEIAKSKGKFKGRQHK 148 
 
Supplementary Table S2. Output for selection of activated β recombinases. Wild-type 
sequence shown at top in green. Individual mutations highlighted red.  
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MIIGYARVSSIDQNLERQLDNLKTFGVEKIFTEKQSGKSVENRPVFQEALNFVRMGDRFV 60  
MIIGYARVSSTDQNLERQLDNLKTFGVEKIFTEKQSGKSVENRPVFQEALNFVRMGDRFV 60 
MIIGYARVSSIDQNLERQLDNLKTFGVEKIFTEKQSGKSVENRPVFQEALNFVRMGDRFV 60 
MIIGYARVSSIDQNLERQLDNLKTFGVEKIFTEKQSGKSVENRPVFQEALNFVRMGDRFV 60 
MIIGYARVSSIDQNLERQLDNLKTFGVEKIFTEKQSGKSVENRPVFQEALNFVRMGDRFV 60 
MIIGYARVSSIDQNLGRQLDNLKTFGVEKIFTEKQSGKSVENRPVFQEALNFVRMGDRFV 60 
MIIGYARVSSVNQNLERQLDNLKTFGVEKIFTEKQSGKSVENRPVFQEALNFVRMGDRFV 60 
MIIGYARVSSVDQNLERQLDNLKTFGVGKIFTEKQSGKSVENRPVFQEALNFVRMGDRFV 60 
MIIGYARVSSIDQNLERQLDNLKTFGVEKIFAEKQSGKSVENRPVFQEALNFVRMGDRFV 60 
MVIGYARVSSIDQNLERQLDNLKTFGVEKIFTEKQSGKSVENRPVFQEALNFVRMGDRFV 60 
MIIGYARVSSIDQNLERQLDNLKTFGVEKIFTEKQSGKSVENRPVFQEALNFVRMGDRFV 60 
MIIGYARVSSIDQNLERQLDNLKTFGVEKIFTEKQSGKSVENRPVFQEALNFVRMGDRFV 60 
MIIGYARVSSIDQNLERQLDNLKTFGVEKIFTEKQSGKSVENRPVFQEALNFVRMGDRFV 60 
MIIGYARVSSIDQNLERQLDNLKTFGVEKIFTEKQSGKSVENRPVFQETLNFVRMGDRFV 60 
MIIGYARVSSIDQNLERQLDNLKTFGVEKIFTEKQSGKSVENRPVFQEALNFVRMGDRFV 60 
MIIGYARVSSIDQNLERQLDNLKTFGVEKIFTEKQSGKSVENRPVFQGALNFVRMGDRFV 60 
MIIGYARVSSIDQNLERQLDNLKTFGVEKIFTEKQSGKSVENRPVFQEALNFVRMGDRFV 60 
MIVGYARVSSIDQNLERQLDNLKTFGVEKIFTEKQSGKSVENRPVFQEALNFVRMGDRFV 60 
MIIGYARVSSIDQNLERQLDNLKTFGVEKIFTEKRSGKSVENRPVFQEALNFVRMGDRFV 60 
MVIGYARVSSIGQNLERQLDNLKTFGVEKIFTEKQSGKSVENRPVFQEALNFVRMGDRFV 60 
MIIGYARVSSIGQNLERQLDNLKTFGVEKIFTEKQSGKSVENRPVFQEALNFVRMGDRFV 60 
MIIGYARVSSIDQNLERQLDNLKTFGVEKIFTEKQSGNSVENRPVFQEALDFVRMGDRFA 60 
MIIGYARVSSIDQNLERQLDNLKTFGVEKIFTEKQSGKSVENRPVFQEALNFVRMGDRFV 60 
MIIGYARVSSIDQNLERQLDNLKTFGVEKIFTEKQSGKSVENRPVFQEALNFARMGDRFV 60 
 
VESIDRLGRNYDEIIETVNYLKEKDVQLMITSLPMMNEVTGNPLLDKFMKDLIIQILAMV 120  
AESIDRLGRNYDEIIETVNYLKEKGVQLMITSLPMMNEVTGNPLLDKFMRDLTIRILAMV 120 
VESIDRLGRNYDEIIEIVNYLKEKGVQLMITSLPMMNEVTGNPLLDKFMRDLVIQILAMV 120 
VESIDRLGRNYDEIIETANYLKERDVQLMITSLPMMNEVTGNPLLDKFMKDLVIQILAMV 120 
VESVDRLGRNYDEIIETANYLKERDVQLMVTSLPMMNEVTGNPLLDKFMKDLTIRILAMV 120 
VESIDRLGRNYDEIIETANYLKEKDVQLMITSLPMMNEVTGNPLLDKFMKDLIIQILAMV 120 
VESIDRLGRNYDEIIETANYLKEKDVQLMITSLPMMNEVTGNPLLDKFMKDLIIRILAMV 120 
VESIDRLGRNYDEIIETANYLKEKDVQLMITSLPMMNEVTGNPLLDKFMKDLIIRILAMV 120 
VESIDRLGRNYDEIIETANYLKEKDVQLMITSLPMMDEVTGNPLLDKFMKDLIIRILAMV 120 
VESIDRLGRNYDEIIETVNYLKEKDVQLMITSLPMMNEVTGNPLLDKFMKDLIIQILAMV 120 
VESIDRLGRNYDEIIETVNYLKEKDVQLMITSLPMMNEVTGNPLLDKFMKDLIIRILAMV 120 
VESIDRLGRNYDEIIETVNYLKEKDAQLMVTSLPMMNGVTGNPLLDKFMRDLIIRILAMV 120 
VESIDRLGRNYDEIIETVNYLKEKDVQLMITSLPMMNEVTGNPLLDKFMKDLIIRILAMV 120 
VESIDRLGRNYDEIIETVNYLKEKDVQLMITSLPMMNEVTGNPLLDKFMKDLIIRILAMV 120 
VESIDRLGRNYDEIIETVNYLKEKDVQLMITSLPMMNEVTGNPLLDKFMKDLIIRILAMV 120 
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VESIDRLGRNYDEIIETVNYLKEKDVQLMITSLPMMNEVTGNPLLDKFMKDLIIRILAMV 120 
VESIDRLGRNYDEIIETVNYLKEKDVRLMITSLPMMNEVTGNPLLDKFMKDLIIRILAMV 120 
VESIDRLGRNYDEIIETVNYLKEKDVQLMITSLPMMNEVTGNPLLDKFMKDLIIRILAMV 120 
VESIDRLGRNYDEIIETVNYLKEKDVQLMITSLPMVNEVTGNPLLDKFMKDLIIRILAMV 120 
VESIDRLGRNYDEIIETVNYLKEKDVQLMITSLPMMNEVTGNPLLDKFMKDLIIRILAMV 120 
VESIDRLGRNYDGIIETVDYLKERDVQLMITSLPMMNEVTGNPLLDKFMKDLIIRILAMV 120 
VESIDRLGRNYDEIIETVNYLKEKDVQLMITSLPMMNEVTGNPLLDKFMKDLTIRILAMV 120 
VESVDRLGRNYGEIIETVNYLKEKDVQLMITSLPMMNEVTGNPLLDKFMKDLTIRILAMV 120 
VESIDRLGRNYDEIIGTVNYLKGKGVQLMITSLPMMNEATGSPLLDKFMKDLSIRILAMV 120 
 
SEQERNESKRRQAQGIQVAKEKGVYKGRPLL 151  
SEQERNESKRRQAQGIQVAKEKGVYKGRPLL 151 
SEQERNESKRRQAQGIQIAKEKGVYKGRPLL 151 
SEQERNESKRRQAQGIQVAKEKGVYKGRPLL 151 
SEQERNESKRRQAQGIRVAKEKGVYKGRPLL 151 
SEQERNESKRRQAQGIQIAKEKGVYKGRPLL 151 
SEQERNESKRRQAQGIQVAKEKGVYKGRPPL 151 
SEQERNESKRRQAQGIQVAKEKGVYKGRPLL 151 
SEQERNESKRRQAQGIQVAKEKGVYKGRPLL 151 
SEQERNESKRRQAQGIQVAKEKGVYKGRPLL 151 
SEQERNESKRRQAQGIQVAKEKGVYKGRPLL 151 
SEQERNESKRRQAQGIQVAKEKGVYKGRPLL 151 
SEQERNESKRRQAQGIQVAKEKGVYKGRPLL 151 
SEQERNESKRRQAQGIQVAKEKGVYKGRPLL 151 
SEQERNESKRRQAQGIQVAKEKGVYKGRPLL 151 
SEQERNESKRRQAQGIQVAKEKGVYKGRPLL 151 
SEQERNESKRRQAQGIQVAKEKGVYKGRPLL 151 
SEQERNESKRRQAQGIQVAKEKGVYKGRPLL 151 
SEQERNESKRRQAQGIQVAKEKGVYKGRPLL 151 
SEQERNESKRRQAQGIQVAKEKGVYKGRPLL 151 
SEQERNESKRRQAQGIQVAKEKGVYKGRPLL 151 
SEQERNESKRRQAQGIQVAKEKGVYKGRPLL 151 
SEQERNESKRRQAQGIQVAKEKGVYKGRPLL 151 
SEQERNESKRRQAQGIQVAKEKGVYKGRPLL 151 
 
Supplementary Table S3. Output for selection of activated Sin recombinases. Wild-type 
sequence shown at top in green. Individual mutations highlighted red.  
	
  
	
  


