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Table S1. The oligonucleotides of the forward (F) and reverse (R) primers used for PCR amplification.

Destination Primer sequences
—— F: 5-GAAGGCGCGAAATATGTTGCGTCTCCTCCGCTTC
R: 5-GAAGCGGAGGAGACGCAACATATTTCGCGCCTTC
Phel59AL F: 5-CGTATAAAAACGTAGCTCAGGCAGATGATGGAACG
R: 5-CGTTCCATCATCTGCCTGAGCTACGTTTTTATACG
Tle190Ala F: 5-CATGCGGAAAATGGTGATGTGGCTGATTATTTAACGAAG
R: 5-CTTCGTTAAATAATCAGCCACATCACCATTTTCCGCATG
Arg212Lys F: 5-CATGCATTAACAAAACCTCCAGAATTGGAAGGAG
R: 5-CTCCTTCCAATTCTGGAGGTTTTGTTAATGCATG
1 one peg | F1:5-CGGAACCTCGACTATTTCCAAACAGAGCGAGGA
nverse long R1: 5-ATCAGCAAGTCCGCTTCATACGTATCCGTTGCG
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Figure S1. Purification of D-hydantoinase by solubilization with 0.2% N-lauroyl sarcosine (A) and by
heat-treatment and ultrafiltration (B). A: Lane 1—crude extract of noninduced cells; 2—crude extract of
IPTG-induced cells; 3, 4, 5—washing steps during solubilization of the pellet; 6 —hydantoinase in the
supernatant after solubilization with N-lauroyl sarcosine; 7—residual proteins in the pellet after
solubilization with N-lauroyl sarcosine. B: Lane 1—crude extract of IPTG-induced cells; 2—hydantoinase
after heat-treatment and ultrafiltration; M—molecular markers, kDa: 250, 150, 100, 75, 50, 37, 25, 20, 15.



21004 C\;IOO
£ 80 z %0
g 60 g 60
2 10 g w0
& 201 5 20
& 0 . & 0 ;
20 40 60 80 6 7 8 9 10
A Temperature, °C B pH
£100 ] £ 100 5100
2 80 - 2 anl 2
3 80 5 80 i 80
Z 60 2 60 Z 60
(s i 5} (<]
qé) 40 "12) 40 '02-’ 40
£ 20 g 20/ £ 20
g 0 Y 0 z 0 :
“ 720 40 6 8 % "6 7 8 9 107 0 1
C Temperature, °C D pH E Mn?', mM

Figure S2. Effect of temperature (A), pH (B), and manganese (E) on the activity of D-hydantoinase and
the stability of the enzyme at different temperatures (C), and different pH levels (D). The error bars
represent standard deviations of three experiments. A partially purified enzyme (the specific activity
0.35 U/mg) was incubated in 0.1 M MOPS-Boric acid buffer (pH 8.8), 0.5 mM Mn?, and 50 mM hydantoin
for 30 min at different temperatures (A) and in 50 mM MOPS-Boric acid buffer, 0.5 mM Mn?, and 25
mM hydantoin at different pH levels and at 60 °C for 30 min (B). The thermostability of the enzyme was
assessed after 30-min pre-incubation at different temperatures (C). The pH- dependence of the enzyme
thermostability was assessed after 20-min pre-incubation at different pH levels at 65 °C (D). The
influence of Mn?" concentrations was studied in 0.1 M MOPS-Boric acid buffer (pH 8.8) with 50 mM
hydantoin at 60 °C for 30 min (E).
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GKKKGt—==—=-— sSFTQIPNGLPGLETRMPSLFCAGVLtGRLS-VOKFVELTASNPAKLYglSDRKGTIa-pGYDADLV
GKRVHgd----- nvSFDKISNGIPGVETRMALLWSEGVRtGRIT-AQSFVALTSTNAAKLYglYPRKGSTIa-iGADADLV
GKLTPns——-—--- rtSFRWVPNGIPGVETRLPILFSEGVSkGRIS-LOKFVELTATNHARIYglYPRKGSIg-vGFDADIV
IFDPNIERVISAethh----------——————— mavDYNAFEGMKVTGEPVSVLCRGEFVVRA--KQFVGKPGYG 450
IWDPNRETVIADemmh----—-—-——————————— dlaGYTPFAGRKVKGWPVSVLSRGRVIVEg--NKCLASAGSG 457
IWYPDDSKKEYNskpklitn---—-—-———- klmehncDYTPFEGIEIKNWPRYTIVKGKIVYKe--GEILKENADG 515
IVDMAQEVTLSKdilh---=====---—————— nniSYCLHEGFKVKGYPIMTIARGKVIVENn--GEFRGEKGAG 456
VIKREEWIVKDWhg--—-—-———=—-—-————————-—— kmDYSIYEGVKFKAKVIQTYLRGELTFD---EDYKGSRGKL 430
IWNPEETREVSLadgh--—-—-=-====-=-=———=——— damDYTPFEGMRLTGWPEHVLSRGETVVEa--GELKAARGRG 453
VIDPNRKVRISAdvlih-—--—===----—-———=——— sniNYTIYEGMEVEGWNIMTIRRGEIVYEe--GQVIGKKGSG 453
IWYPTAEQAEAMgagsssrvtmksfglknemlhhdi DYTPFEGMEFTNWPRYTILRGKLVWDrdgGGVIGGKGDG 502
IWNEGGEYPVENtrlh--—-—-—------——————— hnvDYTPYEGMRLTAWPAITLSRGDIVWDg--DRPCGETGRG 524
LWDPKLKKPIQQadlh-——----—————————— hgaDYTPWEGEFDVTGWPVTTVARGRVVYEh--GRIVGDKGAG 475
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394
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Figure S3. Alignment of cyclic amidohydrolase sequences. Metal-interacting amino acids are shown in yellow.
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Figure S4. D-hydantoinases of G. stearothermophilus strains have high levels of sequence similarity. Metal-interacting amino acids are shown in bold and yellow. .
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