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Activity calculations: 

The initial rate of biotransformation was represented by the slope b of the linear part of a graph of 
α-phenylacetic acid concentration against time measured in minutes and was obtained by linear 
regression analysis. Calculations of the activity was according to formula: 

a= (b. VR)/ (Mw) 

a activity [U] 

b slope [g.L-1.min-1] 

VR middle volume of the reaction mixture [L] 

Mw molar weight of α-phenylacetic acid [g/mol] 

Specific activity was calculated per mg of crude enzyme extract (for free enzyme) or g of LentiKats 
particles (for immobilized enzyme).   

Methods for modified PVA gel: 

The prepared CEE was immobilized by entrapment in PVA gel using the LentiKats® system 
(www.lentikats.eu). 10 g of PVA and 3 g (1 g respectively) of polyethylene glycol (PEG) were mixed 
together in 82 mL (84 mL respectively) of distilled water. The mixture was heated to 94 °C for approx. 
30 min at constant mixing, after which it was cooled to 40 °C and 5 mL (6.25 mg) of prepared CEE was 
added. The gel drops were printed on plastic carriers using laboratory equipment for immobilization 
(LentiPrinter®). The immobilized enzyme particles were dried at 40 °C for approx. 45 min and then 
hardened in 0.1 M Na2SO4 solution for an additional 45 min. The immobilized enzyme was used for 
biocatalytic reactions or stored in Tris HCl (100 mM, pH = 8.5) buffer at 4 °C. 

Methods for CLEA immobilization: 

The prepared CEE (20 mg/mL) was mixed with 0.527 g of ammonium sulphate and Tris HCl (100 
mM, pH = 8.5) buffer to a final volume 1 mL. The solution was incubated at 4 °C for 15 minutes. After, 
0.025 mg of glutaraldehyde were added, the pH was adjusted to 8.5 using hydroxide sodium solution 
and the solution was vortexed and stored at 4 °C for 2 h. Then the solution was centrifuged for 15 
minutes at 7197 g and 4 °C. The formed CLEA were 3 times washed in 10 mL Tris HCl (100 mM, pH = 
8.5) buffer using the same centrifugation conditions. To 0.1 g CLEA 900 µL of Tris HCl (100 mM, pH = 
8.5) buffer were added and immediately entrapped in PVA gel according previously described method. 
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Figures: 

 
Figure S1. Repeated biotransformations with immobilized AMDase crude enzyme extract in LentiKats® with 
modified PVA gel- 3 g of PEG. Reaction conditions: 5 mL TrisHCl buffer (100 mM, pH = 8.5), α-phenylmalonic 
acid 1.8 g/L, 0.5 g of LentiKats®; 37 °C and 200 rpm. 

 
Figure S2. Repeated biotransformations with immobilized AMDase crude enzyme extract in LentiKats® with 
modified PVA gel- 1 g of PEG. Reaction conditions: 5 mL TrisHCl buffer (100 mM, pH = 8.5), α-phenylmalonic 
acid 1.8 g/L, 0.5 g of LentiKats®; 37 °C and 200 rpm. 

 
Figure S3. Repeated biotransformations with double-immobilized AMDase crude enzyme extract in CLEA and 
LentiKats® (CLEA- LentiKats®). Reaction conditions: 5 mL TrisHCl buffer (100 mM, pH = 8.5), α-phenylmalonic 
acid 1.8 g/L, 0.5 g of LentiKats®; 37 °C and 200 rpm. 


