Figure S1. Kinase activity of substrate binding mutations in HsFN3K
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Figure S2. Ancestral reconstruction of fructosamine kinase family generates stable proteins with high homogeneity.
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HsFN3K ~  -—=——=———- MEQLLRAELRTATLRAFGGPGAGé!éEGRAYDTDAGPVFVKVNRRTQARQMF 52
HsKT3K ~  —=——————- MEELLRRELGCSSVRATGHSGGGCISQGRSYDTDQGRVFVKVNPKAEARRME 52 E;_
ancFN3K MAAMSEDPMEALLKRELGTAVLKATGHSGGGCISQGQSYDTDRGRVEFVKINHKAEARRME 60 1.04

Normalized dF/dT

ancKT3K2 MAAMSEDPMEALLKRELGTAVLKATGHSGGGCISQGQSYDTDRGRVEVKINSKAEARRME 60 5
MAAMSEDPMEALLKRELGTAVLKATGHSGGGCISQGQSYDTDRGRVEFVKINHKAEARRME 60

ancFN3KRP MAAMSEDPMEALLKRELGTAVLKATGHSGGGCISQGQSYDTDRGRVEVKINHKAEARRME 60 b

HsFN3K EGEVASLEALRSTGLVRVPRPMKVIDLPGGGAAFVMEHLKMKSLSSQASKLGEQMADLHL 112

HsKT3K EGEMASLTAILKTNTVKVPKPIKVLDAPGGGSVLVMEHMDMRHLSSHAAKLGAQLADLHL 112 0.5+ B

ancFN3K EGEMASLEAILKTNTVKVPKPIKVIDLPGGGAVFVMEHLDMRGLSKHSAKLGEQLADLHL 120 o

ancKT3K2 EGEMASLEAILKTETVKVPKPIKVIDLPGGGAVLVMEHLDMRGLSRHSAKLGTQLADLHL 120 E
EGEMASLEAILKTETVKVPKPIKVIDLPGGGAVLVMEHLDMRGLSRHSAKLGEQLADLHL 120 i 3

ancFN3KRP EGEMASLEAILKTETVKVPKPIKVIDLPGGGAVFVMEHLDMRGLSKHSAKLGEQLADLHL 120 E

HsFN3K YNQKLREKLKEEENTVGRRGEGAEPQYVDKFGFHTVTCQ!;IPQVNEWQDDWPTFFARHR 172 2

HsKT3K .

DNKKLGEMRLKEAGTVGRGGGQEERPFVARFGEDVVTCCGYLPQVNDWQEDWVVEYARQR 172

ancFN3K HNOKLGEKLKKEAGTVGKGAGQSEPQYVDKEGFHTVTCCGY I POVNEWQDDWPTEFARHR 180

ancKT3K2 HNOKLGEKLKKEAGTVGKGAGQSEVQFVDQEGFHTVTCCGYLPQVNDWODDWVTEFARQR 180 o
HNQKLGEKLKKEAGTVGKGAGQSEVQYVDKFGFHTVTCCGYLPOQVNDWODDWVTEFARQR 180 Temperature (°C)

ancEN3KRP HNOKLGEKLKKEAGTVGKGAGQSEVQYVDKEGFHTVICCGYLPQVNEWQDDWVTEFARQR 180

HSFN3K LOAQLDLIEKDY ADREARELWSRLOVKIPDLECGLE IVPALLHG!LXSGNVAEDDV—GPI 231 C.

HSKT3K IQPQMDMVEKESGDREALOLWSALQLKIPDLERDLEI I PALLHGDLWGGNVAEDSS-GEV 231 HSFN3K 54.4°C

ancFN3K LOAQLDLIEKDYGDREARELWSQLOLKIPDLECDVEIVPALLHGDLWGGNVAEDDSGERPI 240 S :

ancKT3K2 IQPQMDMIEKRSGDREARELWSOLOLKIPDLECDMEIVPALLHGDLWGGNVAEDDSGEET 240 58.4°C
TQPQMDMIEKRYGDREARELWSOLOLKIPDLECDMEIVPALLHGDLWGGNVAEDDSGEET 240 :

ancFN3KRP LOPQLDMIEKRYGDREARELWSQLOLKIPDLECDVEIVPALLHGDLWGGNVAEDDSGERI 240 ancEN3KRP 577°C

HSFN3K IYDPASFYGHSEFELAIALM!GGFPRSFFTAYHRKI PKAPGFDQRLLLYQLFNYIMWN! 291 58.7°C

HSKT3K IFDPASFYGHSEYELATAGMEGGFSSSFYSAYHGKIPKAPGFEKRLOLYQLFHYLNHWNH 291 :

ancFN3K IFDPASFYGHSEFELATAGMEGGFSSSFFSAYHSKIPKAPGFEKRLKLYQLFNYLNHWNHE 300 anckT3K? 64.8°C

ancKT3K2 IFDPASFYGHSEYELATAGMEGGFSSSFYSAYHSKIPKAPGFEKRLKLYQLFHYLNHWNHE 300 :
IFDPASFYGHSEYELATAGMEGGFSSSFYSAYHSKIPKAPGFEKRLKLYQLFHYLNHWNHE 300 ENK 47.9°C

ancEN3KRP IFDPASFYGHSEYELATAGMEGGFSSSFYSAYHSKIPKAPGFEKRLKLYQLFHYLNHWNH 300 anc :

HSFN3K !GREYRSPSLGTMRRLLK———— 309

HSKT3K FGSGYRGSSLNIMRNLVK---- 309

ancFN3K FGTGYRSSSLNIMRKLLKCLKA 322

ancKT3K2 FGTGYRGSSLNIMRNLVKCLKA 322

FGTGYRSSSLNIMRNLLKCLKA 322
ancFN3KRP FGTGYRSSSLNIMRNLLKCLKA 322



Figure S3. Switch mutations in ancFN3Ks.
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Figure S4. Mutations in FN3K make them more KT3K-like.
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Figure S5. Intramolecular contact analysis of HsSFN3K and HsKT3K
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Figure S6. Protein Structure Network analysis of HsFN3K and AtFN3K
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Figure S7. Neofunctionalization of fructosamine repair by FN3Ks begins with a destabilization event.
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