
 

 

Glx2 

The second glyoxalase 1 candidate was also found to be encoded in the translated 

metagenomic data derived from Well I and 2. The gene sequence was retrieved from a large 

(50,843 bp long) contig from Well II that were annotated as hypothetical protein Pcar_1724 

from Pelobacter carbinolicus DSM 2380. The sequence alignment with the UniProt query 

showed 35 % identity to 91 % of the full query sequence, which may place it in the same 

protein class as the query. The gene was positioned in frame -1 which encompassed fifty-

seven ORFs.  

The verification showed only one hit with an alignment score above 200 and the rest from 124 

to 192 bits. Most hits had about the same length as the candidate, indicating a complete amino 

acid sequence. The best hit was, as Glx1, P. carbinolicus with 85 % identity to 98 % of the 

entire query sequence (Figure B.5). The fully retrieved amino acid sequence from the contig 

was: 

MKYEMIHTCIRVMDLKKSELFYQQAFGFEIVRRMELPDHKCTLSWLRSPGGTFELELTWNHDQKEPYTMGNGYSH
LAVGVKDLLTSHKRHEAMGLNPKPLKCLTDGNPKFYFLADPDGYLVEVLAK 

 

  

 

Figure B.5: A pairwise alignment in Jalview 2.8.2 of the Glx2 amino acid sequence and the lactoylglutathione 

lyase 1 sequence from P. carbinolicus. The colors of the alignment indicate the nature of the amino acid; 

hydrophobic (red), acidic (blue), basic (magenta), or adhered to polar uncharged hydroxyl, sulfhydryl or amine 

side chains together with glycine (green). The color intensity fades as the alignments become less conserved.  

 



 

 

 

 



 

 

Appendix C. Genetic framework and optimized genes 

    – Start or stop codon 

* – Cut site  

Genetic framework: 

■ – BclI binding site  

■ – BglII binding site 

■ – NdeI binding site 

■ – XhoI binding site 

■ – 6*His-tag  

■ – Protective bases  

Ars1 

CCAATCA*TATGGAAGAAAAACTGATCCTGTTCGTCTGTGTGAAAAACTCGGCCCGTTCGCA

AATGGCGGAAGCGTTCTTTAACCACTTTAATGATGACCCGCGTTTTAAAGCGATGAGTGCCG

GCACCGAACCGGCGGAAGAAATTGATCCGCTGGCCAAAAAAGTCATGGAAGAAATTGGCATC

AGCCTGGAAGGCCAGTATCCGAAACTGTACACCGAAGAAATGGCAGATAAAGCTTACATCGT

TATCACGATGGGTTGCCTGGACAAATGTCCGTACGCACCGCCGGAAAAAACCTGGGATTGGG

GCCTGGATGACCCGTATGGTCAACCGATGGAAAAATACCGTGAAGTGCGCGACGAAATTAAA

CGTCGCGTTCTGAAACTGATCGAAGACCTGAAAGCCGGCAAAAGCCGTGAAGAAATTATCGG

TCGCAAATCTCTGTTCACGCTGA*GATCTT*GATCACATCATCATCATCATCATTAAC*TCG

AGATTGG 

Same orientation as LacZ when inserted in pUC57 

Ars2 

CCAATCA*TATGAATATCCTGTTCCTGTGTACGGGTAACTCCTGTCGCTCGCAAATGGCTGA

AGGCTGGGCACGCACGCTGAAAACCGACCGCTTTACCGCGTGGTCCGCCGGCGTTGAAACGC

ATGGTCTGAACCCGCTGGCAGTTCAGGTCATGGCGGAAGCCGGCGTCGACATTAGCGGTCAC

ACCTCTAAACTGACGAGTGATCTGCCGGGCGATGTGGACTTTGATTATGTGGTTACCGTTTG

CGGTCATGCAAACGAAAATTGTCCGTACTTTCCGGCTCGTACCAAAGTCGTGCACGTGGGTT

TCGATGACCCGCCGGCACTGGCTAAAACCCTGACGAACGAAACCGAAATTCTGGACACGTAT

CGTCGCGTCCGTGATGAAATCCGTGCATTCGTGCAGGGTCTGCCGGAAAGCCTGGATGAACA

AAATGGTA*GATCTT*GATCACATCATCATCATCATCATTAAC*TCGAGATTGG 

Same orientation as LacZ when inserted in pUC57 

 

  



 

 

 

Ars3 

TCA*TATGCAAAATAAACTGAAAGTGCTGTTCCTGTGTACGGGCAACTCCTGTCGCTCGCAG

ATGGCAGAAGGCTGGGCTCGTCACCTGAAAGGCAACGAACTGGAAGTCTGGAGTGCAGGCAT

CGAAACCCATGGTCTGAACCCGCACGCGGTCCAGGTGATGAATGAAGCCGGTGTTGATATCA

GCAACCATGAATCTCAAAACATTCGTGATCTGCTGGACATCCCGTTTGACTATGTTATTACC

GTCTGCGGCCATGCACACGAAACGTGTCCGATCTTTCCGGGCCAGGCTAAAGTGGTTCACGT

GGGTTTCGATGACCCGCCGAAACTGGCACTGGATTGCGACACGGAAGAAGCTAAACTGGATT

GTTACCGTCGCGTGCGTAATGAAATTCGCGCGTTCGTTGAAAAACTGCCGGAAGCCCTGCTG

CATCAAGGTGAAA*GATCTT*GATCACATCATCATCATCATCATTAAC*TCGAGATTGG 

Opposite orientation of LacZ when inserted in pUC57 

 

Glx1 

TCA*TATGGCTGATAAAAGTGAATTTCGCGTGCTGCATACGATGATTCGCGTCTTCGACCTG

GACCGCTCTCTGGATTTCTACACCCGCATTCTGGGTATGAAACTGCTGAGTAAAACCGATTA

TCCGGGCGGTGAATTTACGCTGGCATTCGTCGGCTACGGTGACGAAGCTAGCCAGTCTGTGA

TTGAACTGACCCATAACTGGGGTCGTAAAGAACCGTATGCACTGGGCGATGGTTTTGGCCAC

ATTGCGATCGGCGCCCGCGATATCTACGCGCTGTGCGACAAACTGAAAGAAGCCGGCGGTAA

AGTGGTTCGTGAACCGGGTCCGATGAAACATGGCACCACGCACATTGCATTCGTTGAAGATC

CGGACGGCTATAAAATTGAACTGATCCAAGTCGCTGATA*GATCTT*GATCACATCATCATC

ATCATCATTAAC*TCGAGATTGG 

Opposite orientation of LacZ when inserted in pUC57 

 

Glx2 

CCAATCA*TATGAAATACGAAATGATCCACACCTGCATCCGCGTTATGGACCTGAAAAAATC

TGAACTGTTCTACCAGCAAGCGTTTGGCTTTGAAATTGTTCGTCGCATGGAACTGCCGGATC

ATAAATGCACCCTGAGCTGGCTGCGTTCTCCGGGCGGTACCTTTGAACTGGAACTGACGTGG

AACCACGATCAGAAAGAACCGTATACCATGGGCAATGGTTACAGTCACCTGGCAGTGGGTGT

TAAAGACCTGCTGACGAGCCATAAACGCCACGAAGCGATGGGCCTGAACCCGAAACCGCTGA

AATGTCTGACGGACGGTAATCCGAAATTTTATTTCCTGGCGGATCCGGACGGCTACCTGGTC

GAAGTGCTGGCCAAAA*GATCTT*GATCACATCATCATCATCATCATTAAC*TCGAGATTGG 

Same orientation as LacZ when inserted in pUC57 

 

 



 

 

Appendix D. Ladders used for gel electrophoresis and SDS-PAGE 

DNA ladder: 

 

Figure D.1: A picture of the expected band pattern for the O‘GeneRuler 1kb DNA ladder used for 

this thesis with the length for each DNA fragment in the pattern given in bp.  

 

Protein ladder: 

 

Figure D.2: A picture of the expected band pattern for the Precision Plus Protein™ All blue ladder 

used for this thesis with the length for each protein size in the pattern given in kDa. 

 

  



 

 

 

 



 

 

Appendix E. His-tag modification 

Ars1 

 

Figure E.1: The gel results for all twelve clones of pUC57-Ars1 after digestion with BglII and PciI. Modified 

plasmids are expected to contain one fragment of 3,203 bp while unmodified are expected to contain two 

fragments of 859 and 2,350 bp. The specified values for the DNA ladder (L – O‘GeneRuler 1kb) are given in 

bp. The green and red markers indicate the vectors (modified and unmodified respectively) shown in the results. 

Ars2 

 
Figure E.2: The gel results for all twelve clones of pUC57-Ars2 after digestion with BglII and BglI. Modified 

plasmids are expected to contain two fragments of 1,118 and 2,070 bp while unmodified are expected to contain 

three fragments of 219, 1,118 and 1,857 bp. The specified values for the DNA ladder (L – O‘GeneRuler 1kb) 

are given in bp. The green and red markers indicate the vectors (modified and unmodified respectively) shown 

in the results. 

Ars3 

 

Figure E.3: The gel results for all twelve clones of pUC57-Ars3 after digestion with BglII and BglI. Modified 

plasmids are expected to contain two fragments of 1,118 and 2,075 bp while unmodified are expected to contain 

three fragments of 626, 1,118 and 1,455 bp. The specified values for the DNA ladder (L – O‘GeneRuler 1kb) are 

given in bp. The red marker indicates the unmodified vector shown in the results. 

 



 

 

 

 

Figure E.4: The gel results for all twelve clones of pUC57-Ars3 after digestion with BglII and PvuI in the 

second verification. Modified plasmids are expected to contain two fragments of 896 and 2,297 bp while 

unmodified are expected to contain three fragments of 598, 896 and 1,705 bp. The specified values for the DNA 

ladder (L – O‘GeneRuler 1kb) are given in bp. 

Glx1 

 

Figure E.5: The gel results for all twelve clones of pUC57-Glx1 after digestion with BglII and BglI. Modified 

plasmids are expected to contain two fragments of 1,118 and 2,039 bp while unmodified are expected to contain 

three fragments of 590, 1,118 and 1,455 bp. The specified values for the DNA ladder (L – O‘GeneRuler 1kb) are 

given in bp. The green and red markers indicate the vectors (modified and unmodified respectively) shown in the 

results. 

 
Figure E.6: The gel results for all twelve clones of pUC57-Glx1 after digestion with BglII and PvuII in the 

second verification. Modified plasmids are expected to contain two fragments of 793 and 2,364 bp (red markers) 

while unmodified are expected to contain three fragments of 266, 533 and 2,364 bp. The specified values for the 

DNA ladder (L – O‘GeneRuler 1kb) are given in bp. The green and red markers indicate the vectors (modified 

and unmodified respectively) shown in the results. 

 

  



 

 

Glx2 

 

Figure E.7: The gel results for all twelve clones of pUC57-Glx2 after digestion with BglII and BglI. Modified 

plasmids are expected to contain two fragments of 1,118 and 2,016 bp while unmodified are expected to contain 

three fragments of 219, 1,118 and 1,803 bp. The specified values for the DNA ladder (L – O‘GeneRuler 1kb) are 

given in bp. The red marker indicates the unmodified vector shown in the results. 

 

Figure E.8: The gel results for all twelve clones of pUC57-Glx2 after digestion with BglII and BglI in the 

second verification. Modified plasmids are expected to contain two fragments of 1,118 and 2,016 bp while 

unmodified are expected to contain three fragments of 219, 1,118 and 1,803 bp. The specified values for the 

DNA ladder (L – O‘GeneRuler 1kb) are given in bp. 

 

  



 

 

 

 



 

 

Appendix F. Construction of expression vector 

Ars1 

 
Figure F.1: The gel results for all twelve clones of pET21-Ars1 after digestion with BsaI and HindIII. Correct 

constructs (red markers) are expected to contain two fragments of 1,736 and 4,111 bp while re-ligated pOD1 are 

expected to contain one fragment of 5,631 bp. The specified values for the DNA ladder (L – O‘GeneRuler 1kb) 

are given in bp. The green marker indicates the vector with correct construct shown in the results. 

Ars1-His 

 
Figure F.2: The gel results for all twelve clones of pET21-Ars1-His after digestion with BsaI and HindIII. 

Correct constructs (red markers) are expected to contain to fragments of 1,730 and 4,111 bp while re-ligated 

pOD1 are expected to contain one fragment of 5,631 bp. The specified values for the DNA ladder (L – 

O‘GeneRuler 1kb) are given in bp. The green marker indicates the vector with correct construct shown in the 

results. 

Ars2 

 
Figure F.3: The gel results for all twelve clones of pET21-Ars2 after digestion with HincII. Correct constructs 

are expected to contain two fragments of 1,493 and 4,339 bp while re-ligated pOD1 are expected to contain one 

fragment of 5,631 bp. The specified values for the DNA ladder (L – O‘GeneRuler 1kb) are given in bp. The 

green and red markers indicate the vectors (of a correct construct and a re-ligated pOD1 respectively) shown in 

the results. 



 

 

 

Ars2-His 

 
Figure F.4: The gel results for all twelve clones of pET21-Ars2-His after digestion with ApoI. Correct 

constructs are expected to show a digestion pattern of three fragments with 700, 1,451 and 3,664 bp while re-

ligated pOD1 are expected to show two fragments with 1,956 and 3,664 bp. Digested pOD1 (P) is showed as a 

negative control. The specified values for the DNA ladder (L – O‘GeneRuler 1kb) are given in bp. The green and 

red markers indicate the vectors (of a correct construct and a re-ligated pOD1 respectively) shown in the results. 

Ars3 

 
Figure F.5: The gel results for all twelve clones of pET21-Ars3 after digestion with EcoRV to the left and 

BsaAI to the right. Correct constructs are expected to contain two fragments for EcoRV of 1,452 and 4,389 bp 

while re-ligated pOD1 are expected to show one fragment with 5,631 bp for digestion with EcoRV. For BsaAI, 

the correct construct should have two fragments of 2,284 and 3,515 bp while three fragments of 471, 2,284and 

2,876 bp were expected for pOD1. The specified values for the DNA ladder (L – O‘GeneRuler 1kb) are given in 

bp. The green and red markers indicate the vectors (of a correct construct and a re-ligated pOD1 respectively) 

shown in the results. 

Glx1 

 
Figure F.6: The gel results for all twelve clones of pET21-Glx1 after digestion with EcoRV. Correct constructs 

are expected to contain two fragments of 1,493 and 4,339 bp while re-ligated pOD1 are expected to contain one 

fragment of 5,631 bp. The specified values for the DNA ladder (L – O‘GeneRuler 1kb) are given in bp. The 

green and red markers indicate the vectors (of a correct construct and a re-ligated pOD1 respectively) shown in 

the results. 

 



 

 

Glx1-His 

 
Figure F.7: The results for all twelve clones of pET21-Glx1-His after digestion with RsaI (to the left) and EarI 

(to the right). For the RsaI, correct constructs are expected to give three fragments of 1,567, 1,760 and 2,472 bp 

while re-ligated pOD1 are expected to supply four fragments with 1,027, 1,277, 1,567 and 1,760 bp.  

For the EarI, correct constructs are expected to give three fragments with 1,628, 1,804 and 2,367 bp while re-

ligated pOD1 are expected to supply four fragments with 621, 839, 1,804 and 2,367 bp.  

The specified values for the DNA ladder (L – O‘GeneRuler 1kb) are given in bp. Green and red markers indicate 

the vectors (of a correct construct and a re-ligated pOD1 respectively) that were tested again using RsaI and 

displayed in the results. 

Glx2 

 
Figure F.8: The gel results for all twelve clones with pET21-Glx2 after digestion with XmnI. Correct constructs 

are expected to provide three fragments of 1,271, 1,934 and 2,573 bp while re-ligated pOD1 are expected to give 

two fragments with 1,934 and 3,697 bp. The specified values for the DNA ladder (L – O‘GeneRuler 1kb) are 

given in bp. The green and red markers indicate the vectors (of a correct construct and a re-ligated pOD1 

respectively) shown in the results. 

 

 


