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Supplementary figure S1. Extract of the ranked multiple sequence alignment (367 

sequences) created for family 68 showing positions S173 and S422; highlighted sequences: 

D5DC07 B. megaterium levansucrase (orange); P05655 B. subtilis levansucrase (green). 

 

 

  



Supplementary table SI. Amino acid distribution of the mutated positions in the created 

datasets of GH families 68 and 32; values are given in %. 

 

Family 68 (367 sequences)  Family 32 (3951 sequences) 

position Ser Ala Gly Thr other  Ser Ala Gly Thr other 

S173 67 33 - - -  80 <1 <1 17 3 

S422 92 8 - - -  <1 94 4 <1 1 

            

position Tyr Phe Trp other  Tyr Phe Trp other 

Y421 100 - - -  97   1 - 2 

Y439 38 61 - 1  2 <1 96 2 

 

 



Supplementary table SII. Oligonucleotides for creation of libraries S173/S422, Y421 and 

Y439.

Oligonucleotide Library Sequence 

Frag1_S173S_rev  S173/S422 GATCGGTCTCCGTGCCAGAACCAGACCATTCTTGTGTTTG 

Frag1_S173A_rev  S173/S422 GATCGGTCTCCGTGCCAGAACCCGCCCATTCTTGTGTTTG 

Frag1_S173T_rev  S173/S422 GATCGGTCTCCGTGCCAGAACCGGTCCATTCTTGTGTTTG 

Frag1_S173D_rev  S173/S422 GATCGGTCTCCGTGCCAGAACCGTCCCATTCTTGTGTTTG 

Frag1_S173V_rev  S173/S422 GATCGGTCTCCGTGCCAGAACCAACCCATTCTTGTGTTTG 

Frag1_S173G_rev  S173/S422 GATCGGTCTCCGTGCCAGAACCACCCCATTCTTGTGTTTG 

Frag1_S173L_rev  S173/S422 GATCGGTCTCCGTGCCAGAACCCAGCCATTCTTGTGTTTG 

Frag1_S173W_rev  S173/S422 GATCGGTCTCCGTGCCAGAACCCCACCATTCTTGTGTTTG 

Frag1_S173F_rev  S173/S422 GATCGGTCTCCGTGCCAGAACCGAACCATTCTTGTGTTTG 

Frag2_fwd  S173/S422 GATCGGTCTCGGCACGTTAACAAAAGATGGTAAAGTTCG 

Frag2_S422S_rev  S173/S422 GATCGGTCTCGAGGTACAGCAAAGTGAGAATACGTAAATG 

Frag2_S422A_rev  S173/S422 GATCGGTCTCGAGGTACAGCAAAGTGCGCATACGTAAATG 

Frag2_S422H_rev  S173/S422 GATCGGTCTCGAGGTACAGCAAAGTGGTGATACGTAAATG 

Frag2_S422F_rev  S173/S422 GATCGGTCTCGAGGTACAGCAAAGTGGAAATACGTAAATG 

Frag2_S422G_rev  S173/S422 GATCGGTCTCGAGGTACAGCAAAGTGACCATACGTAAATG 

Frag2_S422Q_rev  S173/S422 GATCGGTCTCGAGGTACAGCAAAGTGCTGATACGTAAATG 

Frag2_S422T_rev  S173/S422 GATCGGTCTCGAGGTACAGCAAAGTGGGTATACGTAAATG 

Frag2_S422V_rev  S173/S422 GATCGGTCTCGAGGTACAGCAAAGTGAACATACGTAAATG 

Frag2_S422L_rev  S173/S422 GATCGGTCTCGAGGTACAGCAAAGTGCAGATACGTAAATG 

Frag2_S422W_rev  S173/S422 GATCGGTCTCGAGGTACAGCAAAGTGCCAATACGTAAATG 

Frag3_fwd  S173/S422 GATCGGTCTCTACCTCAAACAAAAGGCG 

Y421A-f Y421 GATAAAACATTTACGgcgTCTCACTTTGCTGTACCTCA 

Y421V-f Y421 GATAAAACATTTACGgttTCTCACTTTGCTGTACCTCA 

Y421I-f Y421 GATAAAACATTTACGatcTCTCACTTTGCTGTACCTCA 

Y421L-f Y421 GATAAAACATTTACGctgTCTCACTTTGCTGTACCTCA 

Y421M-f Y421 GATAAAACATTTACGatgTCTCACTTTGCTGTACCTCA 

Y421F-f Y421 GATAAAACATTTACGttcTCTCACTTTGCTGTACCTCA 

Y421W-f Y421 GATAAAACATTTACGtggTCTCACTTTGCTGTACCTCA 

Y421G-f Y421 GATAAAACATTTACGggtTCTCACTTTGCTGTACCTCA 

Y421N-f Y421 GATAAAACATTTACGaacTCTCACTTTGCTGTACCTCA 

Y421D-f Y421 GATAAAACATTTACGgacTCTCACTTTGCTGTACCTCA 

Y421K-f Y421 GATAAAACATTTACGaaaTCTCACTTTGCTGTACCTCA 

Y439A-f Y439 GTCGTTATTACAAGCgcgATGACAAATAGAGGC 

Y439V-f Y439 GTCGTTATTACAAGCgttATGACAAATAGAGGC 

Y439I-f Y439 GTCGTTATTACAAGCatcATGACAAATAGAGGC 

Y439L-f Y439 GTCGTTATTACAAGCctgATGACAAATAGAGGC 

Y439M-f Y439 GTCGTTATTACAAGCatgATGACAAATAGAGGC 

Y439F-f Y439 GTCGTTATTACAAGCttcATGACAAATAGAGGC 

Y439W-f Y439 GTCGTTATTACAAGCtggATGACAAATAGAGGC 

Y439G-f Y439 GTCGTTATTACAAGCggtATGACAAATAGAGGC 

Y439N-f Y439 GTCGTTATTACAAGCaacATGACAAATAGAGGC 

Y439D-f Y439 GTCGTTATTACAAGCgacATGACAAATAGAGGC 

Y439K-f Y439 GTCGTTATTACAAGCaaaATGACAAATAGAGGC 



Supplementary figure S2 

 

 

 

 

Supplementary figure S2. Contacts of R353 (343 in B. subtilis levansucrase) are shown 

based on PDB 1pt2. Only the fructose moiety is displayed for clarity. Waters (in red) in the 

active site are conserved in B. subtilis (1pt2) and B. megaterium (3om2) enzymes. 

 

 

 

 

 

 



 

Supplementary figure S3 

 

 

Supplementary figure S3. Water channel to the active site. Waters from B. subtilis sucrose-

unbound (1oyg) and bound- (1pt2) levansucrase crystallographic structures are depicted in 

white and orange, respectively. Waters from B. megaterium (3om2) 3D structure are 

displayed in cyan. Sticks and Surface are from 1oyg, sucrose from 1pt2. Distances are < 4 Å 

(only 1oyg distances shown). Only conserved waters are shown. 


