[bookmark: _GoBack]SUPPLEMENTARY FILE 1
>LOV2GIV (parental prototype)
TTGGCTACTACACTTGAACGTATTGAGAAGAACTTTGTCATTACTGACCCAAGGTTGCCAGATAATCCCATTATATTCGCGTCCGATAGTTTCTTGCAGTTGACAGAATATAGCCGTGAAGAAATTTTGGGAAGAAACTGCAGGTTTCTACAAGGTCCTGAAACTGATCGCGCGACAGTGAGAAAAATTAGAGATGCCATAGATAACCAAACAGAGGTCACTGTTCAGCTGATTAATTATACAAAGAGTGGTAAAAAGTTCTGGAACCTCTTTCACTTGCAGCCTATGCGAGATCAGAAGGGAGATGTCCAGTACTTTATTGGGGTTCAGAAGGATGGAACTGAGCATGTCCGAGATGCTGCCGAGAGAGAGGGAGTCATGGAGATTAAGAAAACTGCAGAAAATATTGATGAGGCGGCAAAAgaagttgttactctacaacagtttttggaagaaagcaataagcttacctcagtacagataaagtcctcaagttaa
ttggctactacacttgaacgtattgagaagaactttgtcattactgacccaaggttgcca
 L  A  T  T  L  E  R  I  E  K  N  F  V  I  T  D  P  R  L  P 
gataatcccattatattcgcgtccgatagtttcttgcagttgacagaatatagccgtgaa
 D  N  P  I  I  F  A  S  D  S  F  L  Q  L  T  E  Y  S  R  E 
gaaattttgggaagaaactgcaggtttctacaaggtcctgaaactgatcgcgcgacagtg
 E  I  L  G  R  N  C  R  F  L  Q  G  P  E  T  D  R  A  T  V 
agaaaaattagagatgccatagataaccaaacagaggtcactgttcagctgattaattat
 R  K  I  R  D  A  I  D  N  Q  T  E  V  T  V  Q  L  I  N  Y 
acaaagagtggtaaaaagttctggaacctctttcacttgcagcctatgcgagatcagaag
 T  K  S  G  K  K  F  W  N  L  F  H  L  Q  P  M  R  D  Q  K 
ggagatgtccagtactttattggggttcagaaggatggaactgagcatgtccgagatgct
 G  D  V  Q  Y  F  I  G  V  Q  K  D  G  T  E  H  V  R  D  A 
gccgagagagagggagtcatggagattaagaaaactgcagaaaatattgatgaggcggca
 A  E  R  E  G  V  M  E  I  K  K  T  A  E  N  I  D  E  A  A 
aaagaagttgttactctacaacagtttttggaagaaagcaataagcttacctcagtacag
 K  E  V  V  T  L  Q  Q  F  L  E  E  S  N  K  L  T  S  V  Q 
ataaagtcctcaagttaa
 I  K  S  S  S  -


>LOV2GIVe (optimized variant “e”)
TTGGCTACTACACTTGAACGTATTGAGAAGAACTTTGTCATTACTGACCCAAGGTTGCCAGATAATCCCATTATATTCGCGTCCGATAGTTTCTTGCAGTTGACAGAATATAGCCGTGAAGAAATTTTGGGAAGAAACTGCAGGTTTCTACAAGGTCCTGAAACTGATCGCGCGACAGTGAGAAAAATTAGAGATGCCATAGATAACCAAACAGAGGTCACTGTTCAGCTGATTAATTATACAAAGAGTGGTAAAAAGTTCTGGAACCTCTTTCACTTGCAGCCTATGCGAGATCAGAAGGGAGATGTCCAGTACTTTATTGGGGTTCAGAAGGATGGAACTGAGCATGTCCGAGATGCTGCCGAGAGAGAGGGAGTCATGGAGATTAAGAAAACTGCAGAAAATATTgaagttgttactctacaacagtttttggaagaaagcaataagcttacctcagtacagataaagtcctcaagttaa
ttggctactacacttgaacgtattgagaagaactttgtcattactgacccaaggttgcca
 L  A  T  T  L  E  R  I  E  K  N  F  V  I  T  D  P  R  L  P 
gataatcccattatattcgcgtccgatagtttcttgcagttgacagaatatagccgtgaa
 D  N  P  I  I  F  A  S  D  S  F  L  Q  L  T  E  Y  S  R  E 
gaaattttgggaagaaactgcaggtttctacaaggtcctgaaactgatcgcgcgacagtg
 E  I  L  G  R  N  C  R  F  L  Q  G  P  E  T  D  R  A  T  V 
agaaaaattagagatgccatagataaccaaacagaggtcactgttcagctgattaattat
 R  K  I  R  D  A  I  D  N  Q  T  E  V  T  V  Q  L  I  N  Y 
acaaagagtggtaaaaagttctggaacctctttcacttgcagcctatgcgagatcagaag
 T  K  S  G  K  K  F  W  N  L  F  H  L  Q  P  M  R  D  Q  K 
ggagatgtccagtactttattggggttcagaaggatggaactgagcatgtccgagatgct
 G  D  V  Q  Y  F  I  G  V  Q  K  D  G  T  E  H  V  R  D  A 
gccgagagagagggagtcatggagattaagaaaactgcagaaaatattgaagttgttact
 A  E  R  E  G  V  M  E  I  K  K  T  A  E  N  I  E  V  V  T 
ctacaacagtttttggaagaaagcaataagcttacctcagtacagataaagtcctcaagt
 L  Q  Q  F  L  E  E  S  N  K  L  T  S  V  Q  I  K  S  S  S 
taa
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L  A  T  T  L  E  R  I  E  K  N  F  V  I  T  D  P  R  L  P 


 


gataatcccattatattcgcgtccgatagtttcttgcagttgacagaatatagccgtgaa


 


 


D  N  P  I  I  F  A  S  D  S  F  L  Q  L  T  E  Y  S  R  E 


 


gaaattttgggaagaaactgcaggt


ttctacaaggtcctgaaactgatcgcgcgacagtg


 


 


E  I  L  G  R  N  C  R  F  L  Q  G  P  E  T  D  R  A  T  V 


 


agaaaaattagagatgccatagataaccaaacagaggtcactgttcagctgattaattat


 


 


R  K  I  R  D  A  I  D  N  Q  T  E  V  T  V  Q  L  I  N  Y 


 


acaaagagtggtaaaaagttctggaacctctttcact


tgcagcctatgcgagatcagaag


 


 


T  K  S  G  K  K  F  W  N  L  F  H  L  Q  P  M  R  D  Q  K 


 


ggagatgtccagtactttattggggttcagaaggatggaactgagcatgtccgagatgct


 


 


G  D  V  Q  Y  F  I  G  V  Q  K  D  G  T  E  H  V  R  D  A 


 


gccgagagagagggagtcatggagattaagaaaactgcagaaaatattg


atgaggcggca
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aaagaagttgttactctacaacagtttttggaagaaagcaataagcttacctcagtacag
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ttggctactacacttg


aacgtattgagaagaactttgtcattactgacccaaggttgcca


 


 


L  A  T  T  L  E  R  I  E  K  N  F  V  I  T  D  P  R  L  P 


 


gataatcccattatattcgcgtccgatagtttcttgcagttgacagaatatagccgtgaa


 


 


D  N  P  I  I  F  A  S  D  S  F  L  Q  L  T  E  Y  S  R  E 


 


gaaattttgggaagaaactgcaggtttc


tacaaggtcctgaaactgatcgcgcgacagtg


 


 


E  I  L  G  R  N  C  R  F  L  Q  G  P  E  T  D  R  A  T  V 


 


agaaaaattagagatgccatagataaccaaacagaggtcactgttcagctgattaattat


 


 


R  K  I  R  D  A  I  D  N  Q  T  E  V  T  V  Q  L  I  N  Y 


 


acaaagagtggtaaaaagttctggaacctctttcacttgc


agcctatgcgagatcagaag


 


 


T  K  S  G  K  K  F  W  N  L  F  H  L  Q  P  M  R  D  Q  K 


 


ggagatgtccagtactttattggggttcagaaggatggaactgagcatgtccgagatgct


 


 


G  D  V  Q  Y  F  I  G  V  Q  K  D  G  T  E  H  V  R  D  A 


 


gccgagagagagggagtcatggagattaagaaaactgcagaaaatatt


gaag


ttgttact


 


 


A  E  R  E  G  V  M  E  I  K  K  T  A  E  N  


I  


E  V  V  T 


 


ctacaacagtttttggaagaaagcaataagcttacctcagtacagataaagtcctcaagt


 


 


L  Q  Q  F  L  E  E  S  N  K  L  T  S  V  Q  I  K  S  S  S 


 


taa
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1     SUPPLEMENTARY   FILE 1   > LOV2 GIV   (parental prototype)   TTGGCTACTACACTTGAACGTATTGAGAAGAACTTTGTCATTACTGACCCAAGGTTGCCAGATAATCC CATTATATTCGCGTCCGATAGTTTCTTGCAGTTGACAGAATATAGCCGTGAAGAAATTTTGGGAAGAA ACTGCAGGTTTCTACAAGGTCCTGAAACTGATCGCGCGACAGTGAGAAAAATTAGAGATGCCATAGA TAACCAAACAGAGGTCACTGTTCAGCTGATTAATTATACAAAGAGTGGTAAAA AGTTCTGGAACCTCT TTCACTTGCAGCCTATGCGAGATCAGAAGGGAGATGTCCAGTACTTTATTGGGGTTCAGAAGGATGG AACTGAGCATGTCCGAGATGCTGCCGAGAGAGAGGGAGTCATGGAGATTAAGAAAACTGCAGAAAA TATTGATGAGGCGGCAAAA gaagttgttactctacaacagtttttggaagaaagcaataagcttacctcagtac agataaagtcctcaagttaa   ttggctactacac ttgaacgtattgagaagaactttgtcattactgacccaaggttgcca     L  A  T  T  L  E  R  I  E  K  N  F  V  I  T  D  P  R  L  P    gataatcccattatattcgcgtccgatagtttcttgcagttgacagaatatagccgtgaa     D  N  P  I  I  F  A  S  D  S  F  L  Q  L  T  E  Y  S  R  E    gaaattttgggaagaaactgcaggt ttctacaaggtcctgaaactgatcgcgcgacagtg     E  I  L  G  R  N  C  R  F  L  Q  G  P  E  T  D  R  A  T  V    agaaaaattagagatgccatagataaccaaacagaggtcactgttcagctgattaattat     R  K  I  R  D  A  I  D  N  Q  T  E  V  T  V  Q  L  I  N  Y    acaaagagtggtaaaaagttctggaacctctttcact tgcagcctatgcgagatcagaag     T  K  S  G  K  K  F  W  N  L  F  H  L  Q  P  M  R  D  Q  K    ggagatgtccagtactttattggggttcagaaggatggaactgagcatgtccgagatgct     G  D  V  Q  Y  F  I  G  V  Q  K  D  G  T  E  H  V  R  D  A    gccgagagagagggagtcatggagattaagaaaactgcagaaaatattg atgaggcggca     A  E  R  E  G  V  M  E  I  K  K  T  A  E  N  I  D  E  A  A    aaagaagttgttactctacaacagtttttggaagaaagcaataagcttacctcagtacag     K    E  V  V  T  L  Q  Q  F  L  E  E  S  N  K  L  T  S  V  Q    ataaagtcctcaagttaa     I  K  S  S  S   -       > LOV2 GIVe   (optimized v ariant   “e”)   TTGGCTACTACACTTGAACGTATTGAGAAGAACTTTGTCATTACTGACCCAAGGTTGCCAGATAATCC CATTATATTCGCGTCCGATAGTTTCTTGCAGTTGACAGAATATAGCCGTGAAGAAATTTTGGGAAGAA ACTGCAGGTTTCTACAAGGTCCTGAAACTGATCGCGCGACAGTGAGAAAAATTAGAGATGCCATAGA TAACCAAACAGAGGTCACTGTTCAGCTGATTAATTATACAA AGAGTGGTAAAAAGTTCTGGAACCTCT TTCACTTGCAGCCTATGCGAGATCAGAAGGGAGATGTCCAGTACTTTATTGGGGTTCAGAAGGATGG AACTGAGCATGTCCGAGATGCTGCCGAGAGAGAGGGAGTCATGGAGATTAAGAAAACTGCAGAAAA TATT gaagttgttactctacaacagtttttggaagaaagcaataagcttacctcagtacagataaagtcctcaagtt aa   ttggctactacacttg aacgtattgagaagaactttgtcattactgacccaaggttgcca     L  A  T  T  L  E  R  I  E  K  N  F  V  I  T  D  P  R  L  P    gataatcccattatattcgcgtccgatagtttcttgcagttgacagaatatagccgtgaa     D  N  P  I  I  F  A  S  D  S  F  L  Q  L  T  E  Y  S  R  E    gaaattttgggaagaaactgcaggtttc tacaaggtcctgaaactgatcgcgcgacagtg     E  I  L  G  R  N  C  R  F  L  Q  G  P  E  T  D  R  A  T  V    agaaaaattagagatgccatagataaccaaacagaggtcactgttcagctgattaattat     R  K  I  R  D  A  I  D  N  Q  T  E  V  T  V  Q  L  I  N  Y    acaaagagtggtaaaaagttctggaacctctttcacttgc agcctatgcgagatcagaag     T  K  S  G  K  K  F  W  N  L  F  H  L  Q  P  M  R  D  Q  K    ggagatgtccagtactttattggggttcagaaggatggaactgagcatgtccgagatgct     G  D  V  Q  Y  F  I  G  V  Q  K  D  G  T  E  H  V  R  D  A    gccgagagagagggagtcatggagattaagaaaactgcagaaaatatt gaag ttgttact     A  E  R  E  G  V  M  E  I  K  K  T  A  E  N   I   E  V  V  T    ctacaacagtttttggaagaaagcaataagcttacctcagtacagataaagtcctcaagt     L  Q  Q  F  L  E  E  S  N  K  L  T  S  V  Q  I  K  S  S  S    taa     -  

