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Figure S1. Multiple sequence alignment of known and novel glutathione lyases, discovered 
by database mining using the amino acid sequence of LigG as query. 
 
 

 

Figure S2. Neighbour-joining phylogenetic representation based on amino acid sequences of 
LigG from Sphingobium sp. SYK6 and their closest homologues identified in the GenBank nr 
database of NCBI. 
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Figure S3. SDS-PAGE analysis of purified 
glutathione lyases. Lane M: molecular weight 
marker; Lane 1: LigG; Lane 2: LigG-NS; Lane 3: 
LigG-TD.  
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Figure S4. (A) HPLC chromatogram of substrate GS-βVE (3) used in our study to determine 
pH and temperature dependencies as well as kinetics of novel glutathione lyase enzymes. 

(B+C) HPLC chromatograms of substrates GS-β(R)−VG (R-4; generated by the conversion of 

2,6-MP-VG with β-etherase LigF; B) and GS-β(S)−VG (S-4; generated by the conversion of 

2,6-MP-VG with β-etherase LigE; C) used to determine the stereoselectivity of the identified 
enzymes. 
 
 
 
Table S1. The sequences of primers used in this study for site-directed mutagenesis of the 
different glutathione lyase genes. 
 

Primer name Primer sequence Mutation 

LigG_M167A_FW 

LigG_M167A_RV 

5´- TTGCTTTCACCCCGGCGTTCAAGCGTCTGT-3´ 

5´-ACAGACGCTTGAACGCCGGGGTGAAAGCAA-3´ Met167Ala 

LigG_S109A_FW 

LigG_S109A_RV 

5´-GCGGGTCCATTCGCCGGTGCGGGTTA-3´ 

5´-TAACCCGCACCGGCGAATGGACCCGC-3´ Ser109Ala 

LigG_L117A_FW 

LigG_L117A_RV 

5´-GGTTACCGTATGATCGCGAACCGTGAGATTGG-3´ 

5´-CCAATCTCACGGTTCGCGATCATACGGTAACC -3´ Leu117Ala 

LigG-NS_M173A_FW 

LigG-NS_M173A_RV 

5´-TGGTGTTTGCGCCGGCGTTCAAACGTCTGT-3´ 

5´-ACAGACGTTTGAACGCCGGCGCAAACACCA-3´ Met173Ala 

LigG-NS_T116A_FW 

LigG-NS_T116A_RV 

5´-CGACGGTCAATTCGCCGGTGCGGGTTAC-3´ 

5´-GTAACCCGCACCGGCGAATTGACCGTCG-3´ Thr116Ala 

LigG-TD_F165A_FW 

LigG-TD_F165A_RV 

5´-CGTTTTCACCCCGGCCTTCCAGCGTTTC-3´ 

5´-GAAACGCTGGAAGGCCGGGGTGAAAACG-3´ Phe165Ala 

LigG-TD_F165M_FW 

LigG-TD_F165M_RV 

5´-CCGTTTTCACCCCGATGTTCCAGCGTTTCT-3´ 

5´-AGAAACGCTGGAACATCGGGGTGAAAACGG-3´ Phe165Met 

LigG-TD_V108A_FW 

LigG-TD_V108A_RV 

5´-ACCGTGATTTCGCGGCGGCGGGTTAC-3´ 

5´-GTAACCCGCCGCCGCGAAATCACGGT-3´ Val108Ala 

LigG-TD_V11G_FW 

LigG-TD_V11G_RV 

5´-TACCACATTCCGGGCTGCCCGTTCTGC-3´ 

5´-GCAGAACGGGCAGCCCGGAATGTGGTA-3´ Val11Gly 

LigG-TD_M116A_FW 

LigG-TD_M116A_RV 

5´-GTTACGGTTGGCTGGCGAACCAAGATCCGA-3´ 

5´-TCGGATCTTGGTTCGCCAGCCAACCGTAAC -3´ Met116Ala 

 


