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Table S1. The amino acid sequence of M16V2 and CYP102A1 mutants  
 

aM16 R47L/F81I/F87V/E143G/L188Q/E267V 

aM16V2 R47L/F81I/F87V/E143G/L188Q/E267V/A474V/E558D/T664A/P675L/A678E/E687A/A741G/K813E/R825S/R836H/E87

0N/I881V/E887G/P894S/S954N/M967V/Q981R/A1008D/H1021Y/Q1022Ec 

Mutants B1-M850 contain underlined 20 mutated amino acids of V2 reductase domain of M16V2 

aB1 R47L/F81I/F87V/E143G/L188Q/E267V/D351G 

aC7 R47L/K59N/F81I/F87V/E143G/L188Q/G240E/E267V/S383R 

aD8 R47L/F81I/F87V/E143G/L188Q/E267V/Y334C/A335V/D369G 

bM179 R47L/F81I/F87V/E143G/L188Q/N213S/E267V 

bM221 F11Y/R47L/F81I/F87V/E143G/L188Q/E267V/H408R 

bM225 D23G/R47L/F81I/F87V/E143G/L188Q/E267V/E409D 

bM250 R47L/F81I/F87V/E143G/L188Q/M212V/E267V/K309N 

bM259 R47L/F81I/F87V/E143G/T149S/L188Q/E267V/S270G 

bM301 R47L/F81I/F87V/S108C/E143G/T149S/L188Q/E267V 

bM306 R47L/F81I/F87V/M112T/E143G/L188Q/E267V/M417T 

bM326 R47L/F81I/F87V/K113E/E143G/T152S/L188Q/F261L/E267V 

bM328 R47L/F81I/F87V/E143G/K187E/L188Q/V211M/E267A/S274T 

bM371 D23G/R47L/F81I/F87V/F107L/D136G/E143G/L188Q/E267V 

bM375 R47L/F81I/F87V/S106C/Q109R/E143G/L188Q/E267V/D338E 

bM380 R47L/F81I/F87V/L103F/D136G/E143G/N159S/L188Q/E267V 

bM381 R47L/F81I/F87V/W96R/S106R/E143G/L188Q/E267V/I401V 

bM389 D23G/R47L/F81I/D84N/F87V/E143G/G154S/M185V/L188Q/E267V 

bM413 R47L/F81I/F87V/Q128R/E143G/L188Q/E267V/L287S/K309R/S383C 

bM416 R47L/S72C/F81I/F87V/S108G/E143G/F158L/L188Q/M212V/E267V/E344D 

bM524 F42L/R47L/F81I/F87V/E143G/L188Q/E267V 

bM601 R47L/F81I/F87V/E143G/L150F/L188Q/E267V 

bM620 R47L/F81I/F87V/Q109L/E143G/L188Q/D199V/E267V 
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bM634 T1S/R47L/F81I/F87V/E143G/T146A/L188Q/E267V 

bM697 R47L/F81I/F87V/E143G/L188Q/E267V/K312N/D370E 

bM788 R47L/F81I/F87V/K113N/E143G/L188Q/E267V/N319D/L347I/S383R 

bM850 F11Y/R47L/D68G/F81I/F87V/E143G/L188Q/E267V/H408R 

aChimera M16V2 and its mutants were reported previously [1,2]. Twenty six mutants (B1~M850) of chimera M16V2 
were obtained by error-prone PCR of heme domain of the chimera M16V2, generation and expression of DNA library, 
and HTS system [2,3].  

bUnderlined: amino acid from variant V2 [1].   
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Figure S1. pH-dependence of product formation of phlorizin catalyzed by CYP102A1 M371. Effect 

of pH on catalytic activity of M371 for the formation of phlorizin product was done using 200 μM 

phlorizin substrate in different pH for 1 h at 37 oC. 100 mM of potassium phosphate buffer and 

sodium acetate buffer were used for pH 5 and pH 6-9, respectively. 

 

 

pH

5 6 7.4 8 8.5 9
0.0

0.5

1.0

1.5



Antioxidants 2021, 10, 1327 5 of 11 
 

 
 

Figure S2. LC-MS/MS analysis of phloretin standard. TIC of phloretin (top), the MS spectra of the 

protonated molecular ions of phloretin (MS1) (bottom, left), and its daughter ions (MS2) with 

additional fragmentation (bottom, right) were shown.  
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Figure S3. LC-MS/MS analysis of phlorizin standard. TIC of phlorizin (top), the MS spectra of the 

protonated molecular ions of phlorizin (MS1) (bottom, left), and its daughter ions (MS2) with 

additional fragmentation (bottom, right) were shown.  
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Figure S4: LC-MS/MS analysis of phlorizin with CYP102A1 M371 in the absence of NADPH. TIC 

of phlorizin (top), the MS spectra of the protonated molecular ions of phlorizin (MS1) (bottom, left), 

and its daughter ions (MS2) with additional fragmentation (bottom, right) were shown. 
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Figure S5. LC-MS/MS analysis of a major product of phlorizin produced by CYP102A1 M371 in 

the presence of NADPH. TIC of phlorizin and its major product (M1) (top), the MS spectra of the 

protonated molecular ions of the product (MS1) (bottom, left), and its daughter ions (MS2) with 

additional fragmentation (bottom, right) were shown. 
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Figure S6. LC-MS/MS analysis of a major product of phloretin produced by CYP102A1 M10 in 

the presence of NADPH. TIC of phloretin and its major product (M2) (top), the MS spectra of the 

protonated molecular ions of the product (MS1) (bottom, left), and its daughter ions (MS2) with 

additional fragmentation (bottom, right) were shown. 
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Figure S7. Standard curves of internal standard, phloretin, and phlorizin. (A) Twelve different 

concentrations of phloretin were used at 0.2, 0.5, 2, 5, 10, 20, 30, 50, 100, 200, 300, and 500 μM. (B) 

Twelve different concentrations of phlorizin were used at 0.2, 0.5, 2, 5, 10, 20, 30, 50, 100, 200, 300, 

and 500 μM . 
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