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1. General information 

All enzymes and cells were handled, unless otherwise stated at 4 °C. The variants (OxdB-M1 to OxdB-

M20 and Oxd-D1 to Oxd-D3 refer to the single point mutations introduced in the main paper (e.g. Table 

1) 

2. Sequence of OxdB 

Gene (359 AS, 41.2 kDa) 

ATGAAAAATATGCCGGAAAATCACAATCCACAAGCGAATGCCTGGACTGCCGAATTTCCTCCTGA
AATGAGCTATGTAGTATTTGCGCAGATTGGGATTCAAAGCAAGTCTTTGGATCACGCAGCGGAAC
ATTTGGGAATGATGAAAAAGAGTTTCGATTTGCGGACAGGCCCCAAACATGTGGATCGAGCCTTG
CATCAAGGAGCCGATGGATACCAAGATTCCATCTTTTTAGCCTACTGGGATGAGCCTGAAACATT
TAAATCATGGGTTGCGGATCCTGAAGTACAAAAGTGGTGGTCGGGTAAAAAAATCGATGAAAATA
GTCCAATCGGGTATTGGAGTGAGGTAACGACCATTCCGATTGATCACTTTGAGACTCTTCATTCC
GGAGAAAATTACGATAATGGGGTTTCACACTTTGTACCGATCAAGCATACAGAAGTCCATGAATAT
TGGGGAGCAATGCGCGACCGCATGCCGGTGTCTGCCAGTAGTGATTTGGAAAGCCCCCTTGGC
CTTCAATTACCGGAACCCATTGTCCGGGAGTCTTTCGGAAAACGGCTAAAAGTCACGGCGCCGG
ATAATATTTGCTTGATTCGAACCGCTCAAAATTGGTCTAAATGTGGTAGCGGGGAAAGGGAAACG
TATATAGGACTAGTGGAACCGACCCTCATAAAAGCGAATACGTTTCTTCGTGAAAATGCTAGTGAA
ACAGGCTGTATTAGTTCAAAATTAGTCTATGAACAGACCCATGACGGCGAAATAGTAGATAAATCA
TGTGTCATCGGATATTATCTCTCCATGGGGCATCTTGAACGCTGGACGCATGATCATCCAACACA
TAAAGCGATCTACGGAACCTTTTATGAGATGTTGAAAAGGCATGATTTTAAGACCGAACTTGCTTT
ATGGCACGAGGTTTCGGTGCTTCAATCCAAAGATATCGAGCTTATCTATGTCAACTGCCATCCGA
GTACTGGATTTCTTCCATTCTTTGAAGTGACAGAAATTCAAGAGCCTTTACTGAAAAGCCCTAGCG
TCAGGATCCAGCTCGAGCACCACCACCACCACCACTGAGATCCGGCTGCTAACAAAGCCCGAAA
GAAGTTTTTT 

 

Amino acids 

MKNMPENHNPQANAWTAEFPPEMSYVVFAQIGIQSKSLDHAAEHLGMMKKSFDLRTGPKHVDRALH

QGADGYQDSIFLAYWDEPETFKSWVADPEVQKWWSGKKIDENSPIGYWSEVTTIPIDHFETLHSGEN

YDNGVSHFVPIKHTEVHEYWGAMRDRMPVSASSDLESPLGLQLPEPIVRESFGKRLKVTAPDNICLIR

TAQNWSKCGSGERETYIGLVEPTLIKANTFLRENASETGCISSKLVYEQTHDGEIVDKSCVIGYYLSMG

HLERWTHDHPTHKAIYGTFYEMLKRHDFKTELALWHEVSVLQSKDIELIYVNCHPSTGFLPFFEVTEIQ

EPLLKSPSVRIQLEHHHHHH



2. Result sheet of INTMSAlign_HiSol 

The program INTMSAlign_HiSol was applied to the sequence of OxdB according to literature known methods as mentioned in the main work.[1] 

Position Amino acid 
(OxdB) 

Conservation [%] HiSol 
score 

A C D E F G H I K L M N P Q R S T V W Y none 

319 I 1.7 0.1 2.4 90.0 0.2 0.6 0.2 0 0.4 0.1 0.8 0 0.1 0.3 0.5 0.3 0.2 0.4 0.1 0.1 1.7 2.656 

226 I 0.6 1.3 3.9 2.9 0.2 0.4 5.3 3.5 7.9 1.1 6.2 1.1 0.1 26.5 30.0 1.4 2.3 4.3 0 0 1.1 2.411 

220 L 4.3 0 20.7 39.7 0 0.6 0.9 0.2 5.8 0 0.6 8.7 0.2 3.0 1.6 2.5 9.9 0.3 0 0 1.2 2.281 

149 V 0.1 0 0.6 65.6 1.1 0.1 0.9 0.4 7 7.9 0.5 1.8 0.1 1.1 1.4 0 4.1 1.8 0.3 3.0 2.3 2.278 

105 I 12.7 0.3 8.2 6.9 0.3 2.3 0.6 0 2.5 2.5 0.1 0.7 7.4 2.3 32.6 2.1 3.1 1.3 0 0 14.3 2.252 

267 L 6.7 1.0 14.9 2.0 0 1.2 3.4 0.6 9.5 4.9 1.6 0.8 0.2 3.3 40.0 2.8 5.8 0.5 0 0.2 0.7 2.226 

316 I 14.0 1.0 0.4 0.1 0.4 0.2 1.0 4.3 0 1.5 1.7 0.6 0.8 67.9 0.3 0.4 1.1 2.2 0 0 2.2 2.175 

180 I 13.9 0.4 12.3 5.2 1.2 6.1 0.8 0.3 2.2 2.0 0.5 3.4 5.1 2.9 6.1 12.4 7.3 3.6 0 0.3 14.1 1.890 

65 L 5.9 1.6 1.9 2.6 2.9 1.2 24.2 1.0 0.4 0 0.9 0.5 0.2 12 14.1 11.2 3.6 6.5 0.5 5.6 3.5 1.880 

262 V 3.8 0.3 7.7 2.3 0.1 43.8 0 0.1 0.6 0.1 0.1 23.4 0 4.7 0.1 2.3 2.0 7.1 0 0.4 1.2 1.852 

317 E 2.8 0.3 5.3 1.4 11.9 0.5 4.5 3.4 0.2 17.8 1.0 0.6 0.7 2.9 7.2 7.6 5.1 13.7 2.1 9.2 2.1 -1.452 

190 K 0.7 0.7 0.1 0.7 2.3 1.0 0.7 8.0 0 4.7 1.6 0.1 0.1 1.1 34.5 1.5 5.3 34.2 0.4 0.3 2.0 -1.471 

135 D 2.9 0.1 0.8 1.0 8.7 4.9 0.2 1.0 1.9 35.0 2.1 2.0 25.3 1.9 3.8 1.2 0.8 1.5 0.3 0.7 4.0 -1.496 

67 Q 3.6 0.1 5.0 4.9 0.3 0.5 1.4 8.9 1.1 8.1 0.4 1.6 1.5 0 1.7 0.7 32.2 24.2 0 0.5 3.5 -1.533 

49 K 15.0 0.3 4.5 3.2 1.5 1.7 1.6 5.0 0.9 6.9 1.1 1.8 0.7 4.2 9.7 3.7 7.1 24.2 1.1 0.1 5.6 -1.582 

63 R 2.4 0.2 0.3 2.2 8.5 0.3 3.2 5.1 0.3 34.6 2.2 0.3 1.1 1.3 15.8 6.3 4.0 5.2 2.6 0.3 4.0 -1.882 

296 H 0.8 0.1 0.2 0.6 13.5 5.3 0 0.7 0.4 56.7 4.3 0.4 0.1 1.2 0.3 0.4 0.5 1.5 0.7 7.4 5.0 -1.943 

229 N 0.5 0 0 0 0.1 0 0.1 1.9 0 10.0 80.1 0 0 0 0 0 0.3 6.1 0 0 0.8 -1.974 

250 Q 1.0 0.7 0.7 3.3 3.9 0.5 0.4 29.2 0.5 24.0 1.8 0.2 2.0 2.0 2.7 1.4 3.1 19.5 0 0.4 2.7 -2.153 

283 K 2.7 0 0.3 0.7 0.3 0.1 1.5 2.4 1.9 57.8 0.3 0 0 0.5 1.3 0.3 0.2 28.8 0 0 1.0 -2.485 

Table S1. Output sheet of INTMSAlign_HiSol applied to the sequence of OxdB according to the formula given in chapter 9.2. Conservation (similarity) of all amino 
acid residues in the gene family for the positions, which exhibited the highest absolute HiSol. The suggested mutations are marked in yellow. 



3. Utilised primers 

The following primers were utilized for introduction of the point mutations into the sequence of Oxds 

according to a PCR method displayed in the main paper. 

Entry Mutation Sequence (5’ to 3’) 

1 I319E 
Forward: GATATCGAGCTTGAATATGTCAACTGCCATC 
Reverse: GATGGCAGTTGACATATTCAAGCTCGATATC 

2 I226Q 
Forward: GACCCTCCAAAAAGCGAATACGTTTC 
Reverse: GAAACGTATTCGCTTTTTGGAGGGTC 

3 L220E 
Forward: CGTATATAGGAGAAGTGGAACCGACCCTC 
Reverse: GAGGGTCGGTTCCACTTCTCCTATATACG 

4 V149E 
Forward: GTACCGATCAAGCATACAGAAGAGCATGAATATTG 
Reverse: CAATATTCATGCTCTTCTGTATGCTTGATCGGTAC 

5 I105R 
Forward: GTCGGGTAAAAAAAGAGATGAAAATAGTCCAATC 
Reverse: GATTGGACTATTTTCATCTCTTTTTTTACCCGAC 

6 L267R 
Forward: GTGTCATCGGATATTATCGCTCCATGG 
Reverse: CCATGGAGCGATAATATCCGATGACAC 

7 I316Q 
Forward: CAATCCAAAGATCAGGAGCTTATCTATGTCAAC 
Reverse: GTTGACATAGATAAGCTCCTGATCTTTGGATTG 

8 I180A 
Forward: CTTCAATTACCGGAACCCGCTGTCC 
Reverse: GGACAGCGGGTTCCGGTAATTGAAG 

9 L65H 
Forward: CATGTGGATCGAGCCCACCATCAAG 
Reverse: CTTGATGGTGGGCTCGATCCACATG 

10 V262G 
Forward: CATGTGGCATCGGATATTATCTCTCCATG 
Reverse: CATGGAGAGATAATATCCGATGCCACATG 

11 E317L 
Forward: CCAAAGATATCCTGCTTATCTATGTCAACTGCC 
Reverse: GGCAGTTGACATAGATAAGCAGGATATCTTTGG 

12 K190R 
Forward: CTTTCGGAAAACGGCTAAGAGTCACG 
Reverse: CGTGACTCTTAGCCGTTTTCCGAAAG 

13 D135L 
Forward: GAGAAAATTACCTAAATGGGGTTTCACACTTTGTAC 
Reverse: GTACAAAGTGTGAAACCCCATTTAGGTAATTTTCTC 

14 Q67T 
Forward: CCTTGCATACAGGAGCCGATGGATAC 
Reverse: GTATCCATCGGCTCCTGTATGCAAGG 

15 K49V 
Forward: CATTTGGGAATGATGGTAAAGAGTTTCGATTTG 
Reverse: CAAATCGAAACTCTTTACCATCATTCCCAAATG 

16 R63L 
Forward: CAAACATGTGGATCTAGCCTTGCATCAAG 
Reverse: CTTGATGCAAGGCTAGATCCACATGTTTG 

17 H296L 
Forward: GTTGAAAAGGCTTGATTTTAAGACCGAACTTG 
Reverse: CAAGTTCGGTCTTAAAATCAAGCCTTTTCAAC 

18 N229M 
Forward: CTCATAAAAGCGATGACGTTTCTTCGTG 
Reverse: CACGAAGAAACGTCATCGCTTTTATGAG 

19 Q250I 
Forward: CTATGAAATCACCCATGACGGCGAAATAG 
Reverse: CTATTTCGCCGTCATGGGTGATTTCATAG 

20 K283L 
Forward: GATCATCCAACACATTTAGCGATCTACGG 
Reverse: CCGTAGATCGCTAAATGTGTTGGATGATC 

Table S2. Primers used for the introduction of single mutations in the sequence of OxdB via PCR with 
wild-type or mutated pET22b-OxdB(C)6His as templete DNA. 

 

  



4. Experiments with whole-cell catalysts 

Expression and purification were performed according to a slightly modified literature known protocol.[2] 

A preculture of E. coli BL21(DE3) harbouring pET22b-OxdB(C)6His or its variants was inoculated from 

a LB-agar-plate and grown for 13 hours in test-tubes containing 5.0 mL LB-medium and 50 µg·mL–1 

Carbenicillin at 37 °C at 160 rpm rotary shaking. Subsequently, a main culture of 70 mL Terrific-broth 

medium containing 50 µg·mL–1 Carbenicillin in a 100 mL Erlenmeyer flask (for whole-cell activity 

screening: 70 mL medium in 100 mL flask) was inoculated with 700 mL of the preculture. The culture 

was incubated for approximately 6 hours at 30 °C and 150 rpm rotary shaking and induced with IPTG 

(1.0 mM final concentration). After induction, the incubation conditions were changed to 26 °C and 

120 rpm rotary shaking. After 21 hours, the cells were harvested by centrifugation (4,000 × g, 4 °C, 15 

min) and washed twice with potassium phosphate buffer (50 mM, pH 7.0). After repeated centrifugation 

(4,000 × g, 4 °C, 15 min), the cells were resuspended in 5.0 vol% of the initial medium volume KPB (50 

mM, pH 7.0), overlaid with argon and stored at 4 °C as a resting cells suspension. 

The activity assay was carried out according to a literature known method. [3] The standard assay 

solution contained 387.5 µL of KPB (50 mM, pH 7.0), 12.5 µL of a solution of Z-PAOx in DMSO (200 

mM, final concentration: 5.0and mM) and 100 µL of diluted resting cells suspension (2.0 µL resting cells 

suspension and 98 µL water) in total volume of 500 µL. The reaction was carried out for 1 minute at 

30 °C with shaking at 800 rpm and terminated by the addition of 400 µL of acetonitrile and 100 µL of 0.1 

M HCl. After centrifugation (21,500 × g, 15 min, 4 °C), the supernatant was transferred into HPLC vials 

and the conversion of the reaction was measured with RP-HPLC in comparison to a calibration curve. 

Measurements were conducted on a Macherey-Nagel Nucleodur C18 HTec column at 40 °C with 

acetonitrile/water (30:70 v,v) as mobile phase and UV detection at 210 nm. 
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Figure S1. Relative activities of the whole-cell catalysts expressing OxdB variants compared to the wild-
type enzyme (0.820 U mgbww

-1). 



The OxdB-M14 variant was constructed again after the whole-cell catalyst assay and was 

active in purified form. A test with whole-cell was not carried out again.  



5. Electrophoresis of purified variants OxdB variants 

Sodium dodecylsulfate polyacrylamide gelelectrophoreis was carried out according to the method by 

Laemmli. [4] 2.5 µg of the purified protein was loaded on the gels. 

 

Figure S2. SDS-PAGE analysis of the soluble (S) and insoluble fraction (I) of the expression of wild-
type OxdB and the constructed variants. 



 

Figure S3. SDS-PAGE of OxdB mutants purified via TALON® affinity chromatography. The lanes refer 
to the corresponding variants (see Table S1). 

 

Figure S4. SDS-PAGE of OxdB mutants purified via TALON® affinity chromatography. The lanes 
refer to the corresponding variants (see Table S1). 

 

Figure S5. SDS-PAGE of OxdB mutants purified via TALON® affinity chromatography. The lanes refer 
to the corresponding variants (see Table S1). 

 



5. Sequence alignment 

 

Figure S6. Alignment of the sequences of OxdA, OxdB and OxdRE.



6. Mass spectrometry of OxdB variants 

Static nanoESI measurements of the purified OxdB (variants) were carried out under denaturing and 

native conditions according to methods described in the main paper. 

 

 Figure S7. ESI-mass spectrum of native (upper) and denatured (lower) purified wild-type-OxdB. 

 

 

Figure S8. ESI-mass spectrum of native (upper) and denatured (lower) purified OxdB-M1. 

 

UGA603
11:17:30

17-Sep-2019Aa. Ingram, OC1, KO-OxdB-WT-d, 50% ACN, 0.1% FA

m/z
1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 2700 2800 2900 3000 3100 3200 3300 3400 3500 3600 3700 3800 3900 4000 4100 4200 4300 4400 4500 4600 4700

%
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100

m/z
1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 2700 2800 2900 3000 3100 3200 3300 3400 3500 3600 3700 3800 3900 4000 4100 4200 4300 4400 4500 4600 4700

%

0

100

OC1_INGRAMAA_0917_KO-OXDB-WT-N_01  32 (0.557) Sm (SG, 3x30.00); Sb (20,4.00 ); Cm (1:197) TOF MS ES+ 
1.98e53247.3523

3012.3306

2982.6792

2808.3608
2633.8420

2479.8413
2334.1079

3521.2581

4206.9849
3826.5786

4428.0054

OC1_INGRAMAA_0917_KO-OXDB-WT-D_03  47 (0.811) Sm (SG, 3x15.00); Sb (20,4.00 ); Cm (1:50) TOF MS ES+ 
1.98e51538.5060

1805.0142
1730.9005

1598.1583
1887.4872

1979.4510
1981.7253

2080.2505

2083.2395 2190.8860

2193.1355
2312.7610

2198.3542

2303.6960

2314.8408

2449.2478

2451.8423

UGA603
11:45:49

17-Sep-2019Aa. Ingram, OC1, KO-OxdB-M1-n, NH4Ac

m/z
1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 2700 2800 2900 3000 3100 3200 3300 3400 3500 3600 3700 3800 3900 4000 4100 4200 4300 4400 4500 4600

%

0

100

m/z
1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 2700 2800 2900 3000 3100 3200 3300 3400 3500 3600 3700 3800 3900 4000 4100 4200 4300 4400 4500 4600

%

0

100

OC1_INGRAMAA_0917_KO-OXDB-M1-N_01  139 (2.366) Sm (SG, 3x15.00); Sb (20,4.00 ); Cm (1:434) TOF MS ES+ 
8.23e53267.8438

3031.1538 3543.3491

OC1_INGRAMAA_0917_KO-OXDB-M1-D_01  86 (1.471) Sm (SG, 3x15.00); Sb (20,4.00 ); Cm (1:307) TOF MS ES+ 
2.41e61529.7986

1531.6268

1588.6219

1590.5026

1652.1213

1654.7141

1720.9210

1795.6742

1877.2168

1967.3251



 

Figure S9. ESI-mass spectrum of native (upper) and denatured (lower) purified OxdB-M2. 

 

 

Figure S10. ESI-mass spectrum of native (upper) and denatured (lower) purified OxdB-M4. 

UGA603
10:42:59

20-Sep-2019Aa. Ingram, OC1, KO-OxdB-M2-d, 50% ACN, 0.2% FA

m/z
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0

100

OC1_INGRAMAA_0917_KO-OXDB-M2-N_01  45 (0.777) Sm (SG, 3x15.00); Sb (20,4.00 ); Cm (4:590) TOF MS ES+ 
7.68e53258.0635

3026.6587

1508.1976

3532.9829

4231.2437 4461.1470

OC1_INGRAMAA_0917_KO-OXDB-M2-D_01  203 (3.448) Sm (SG, 3x15.00); Sb (20,4.00 ); Cm (22:590) TOF MS ES+ 
1.16e61529.7130

1534.7223

1593.7614

1658.6606

1727.1230

1733.5726

1808.6901

1884.0543

1891.5499

1897.9949

1973.6842

UGA603
11:29:03

20-Sep-2019Aa. Ingram, OC1, KO-OxdB-M4-d, 50% ACN, 0.2% FA

m/z
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%

0

100

OC1_INGRAMAA_0917_KO-OXDB-M4-N_01  338 (5.731) Sm (SG, 3x15.00); Sb (20,4.00 ); Cm (2:590) TOF MS ES+ 
1.36e63255.5461

3018.0625

3532.3340

4227.2100

4026.3386

4453.5059

OC1_INGRAMAA_0917_KO-OXDB-M4-D_01  144 (2.452) Sm (SG, 3x15.00); Sb (20,4.00 ); Cm (141:590) TOF MS ES+ 
1.27e61537.6666

1602.8584

1734.9730

1811.0684

1893.1459

1984.0786

2082.9009

2191.2949

2203.1077



 

Figure S11. ESI-mass spectrum of native (upper) and denatured (lower) purified OxdB-M8. 

 

 

Figure S12. ESI-mass spectrum of native (upper) and denatured (lower) purified OxdB-M9. 

 

UGA603
12:00:53

20-Sep-2019Aa. Ingram, OC1, KO-OxdB-M8-d, 50% ACN, 0.1% FA

m/z
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%

0

100

OC1_INGRAMAA_0917_KO-OXDB-M8-N_01  263 (4.463) Sm (SG, 3x15.00); Sb (20,4.00 ); Cm (2:590) TOF MS ES+ 
4.97e53268.5178

3034.5452

3543.9470

4250.6162

OC1_INGRAMAA_0917_KO-OXDB-M8-D_01  35 (0.608) Sm (SG, 3x15.00); Sb (20,4.00 ); Cm (11:590) TOF MS ES+ 
4.92e61531.2679

1590.1367

1652.9913

1721.8090

1797.3588

1878.9961

1969.2821

2067.6799

2178.0872

2299.8616

2433.5376

3189.61892589.0479

UGA603
14:02:27

17-Sep-2019Aa. Ingram, OC1, KO-OxdB-M19-d, 50% ACN, 0.1% FA

m/z
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%

0

100

OC1_INGRAMAA_0917_KO-OXDB-M9-N_01  90 (1.539) Sm (SG, 3x15.00); Sb (20,4.00 ); Cm (1:91) TOF MS ES+ 
4.47e53247.4766

3009.9338

3523.2798

4225.0801 4447.5024

OC1_INGRAMAA_0917_KO-OXDB-M19-D_01  46 (0.795) Sm (SG, 3x15.00); Sb (20,4.00 ); Cm (14:47) TOF MS ES+ 
2.43e51529.2690

1651.4290

1720.2145

1720.8486

1796.3221
1797.6180

1877.1602

1878.7311

1966.5503



 

Figure S13. ESI-mass spectrum of native (upper) and denatured (lower) purified OxdB-M12. 

 

 

Figure S14. ESI-mass spectrum of native (upper) and denatured (lower) purified OxdB-M13. 

 

UGA603
13:16:55

20-Sep-2019Aa. Ingram, OC1, KO-OxdB-M12-d, 50% ACN, 0.1% FA

m/z
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OC1_INGRAMAA_0917_KO-OXDB-M12-N_02  471 (9.131) Sm (SG, 3x15.00); Sb (20,4.00 ); Cm (2:512) TOF MS ES+ 
2.71e53260.0334

3026.2742

2812.1113

3533.3723

OC1_INGRAMAA_0917_KO-OXDB-M12-D_01  120 (2.045) Sm (SG, 3x15.00); Sb (20,4.00 ); Cm (19:590) TOF MS ES+ 
5.50e61335.4869

1427.5015

1478.4595

1533.2682

1593.3778

1656.3845

1725.3811

1800.2855

1884.3387

1973.2379

2072.6877

2183.2878

2305.7927

2442.0984

UGA603
13:29:45

20-Sep-2019Aa. Ingram, OC1, KO-OxdB-M13-n, NH4Ac

m/z
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OC1_INGRAMAA_0917_KO-OXDB-M13-N_01  124 (2.113) Sm (SG, 3x15.00); Sb (20,4.00 ); Cm (2:539) TOF MS ES+ 
2.59e62988.8843

2789.6902

2461.6055 2615.3823

3218.7180

2991.0576

2994.5701

3001.7446

3221.0479

3223.3535

3224.8665

3232.6096

3486.8450

OC1_INGRAMAA_0917_KO-OXDB-M13-D_01  55 (0.947) Sm (SG, 3x15.00); Sb (20,4.00 ); Cm (11:589) TOF MS ES+ 
6.81e7896.9763

937.7034

959.4948

982.3029

1006.2377

1031.3721

1057.7965
1288.9586

1374.8125

1422.1929

1472.9563

1527.4762

1586.1858

1649.5836

1718.2767



 

Figure S15. ESI-mass spectrum of native (upper) and denatured (lower) purified OxdB-M17. 

 

 

Figure S16. ESI-mass spectrum of native (upper) and denatured (lower) purified OxdB-M19. 
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14:03:23

20-Sep-2019Aa. Ingram, OC1, KO-OxdB-M17-d, 50% ACN, 0.1% FA
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OC1_INGRAMAA_0917_KO-OXDB-M17-N_01  318 (5.393) Sm (SG, 3x15.00); Sb (20,4.00 ); Cm (2:479) TOF MS ES+ 
1.04e63233.5037

3002.2471

2969.5505

2769.1282

3504.9224

4197.7251
4426.5811

OC1_INGRAMAA_0917_KO-OXDB-M17-D_01  360 (6.102) Sm (SG, 3x15.00); Sb (20,4.00 ); Cm (13:590) TOF MS ES+ 
3.14e61533.7471

1656.3668

1724.6554

1800.1559

1882.8033

1972.2874

2070.4812

2180.6968

2302.1660

2438.0425

2590.9592

2512.9451

2765.3372

2677.8904

3198.57932966.4575

3462.3862
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17-Sep-2019Aa. Ingram, OC1, KO-OxdB-M19-n, NH4Ac
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OC1_INGRAMAA_0917_KO-OXDB-M19-N_01  125 (2.129) Sm (SG, 3x15.00); Sb (20,4.00 ); Cm (64:149) TOF MS ES+ 
3.81e53245.4609

3012.6663

3523.8765

4224.3418

3849.0649
4444.1816

OC1_INGRAMAA_0917_KO-OXDB-M19-D_01  46 (0.795) Sm (SG, 3x15.00); Sb (20,4.00 ); Cm (14:47) TOF MS ES+ 
2.43e51529.2690

1651.4290

1720.2145

1720.8486

1796.3221
1797.6180

1877.1602

1878.7311

1966.5503



 

Figure S17. ESI-mass spectrum of native (upper) and denatured (lower) purified OxdB-D1. 

 

 

Figure S18. ESI-mass spectrum of native (upper) and denatured (lower) purified OxdB-D2. 
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20-Sep-2019Aa. Ingram, OC1, KO-OxdB-D1-n, NH4Ac
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OC1_INGRAMAA_0917_KO-OXDB-D1-N_01  455 (7.709) Sm (SG, 3x15.00); Sb (20,4.00 ); Cm (2:590) TOF MS ES+ 
3.30e63232.6096

3001.6968

2461.4753 2614.3997

3510.7173

4215.9146

OC1_INGRAMAA_0917_KO-OXDB-D1-D_01  41 (0.709) Sm (SG, 3x15.00); Sb (20,4.00 ); Cm (21:590) TOF MS ES+ 
6.24e61527.4078

1527.9371

1586.1335
1586.6729

1649.5127

1718.2043

1793.4725

1874.9280

1964.1688

1971.3759

2062.3213

2069.8853

2170.7959

2291.3655
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20-Sep-2019Aa. Ingram, OC1, KO-OxdB-D2-d, 50% ACN, 0.1% FA
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OC1_INGRAMAA_0917_KO-OXDB-D2-N_01  140 (2.383) Sm (SG, 3x15.00); Sb (20,4.00 ); Cm (2:590) TOF MS ES+ 
2.53e53252.1580

3013.4575

3524.0059

4230.0508

3848.2246

4450.6787

OC1_INGRAMAA_0917_KO-OXDB-D2-D_01  14 (0.254) Sm (SG, 3x15.00); Sb (20,4.00 ); Cm (11:590) TOF MS ES+ 
7.57e61531.0800

1653.5063

1722.3527

1797.1737

1879.5073

1968.1969

2066.5481

2176.1306

2299.5891

2435.8865

2588.3589

2762.6277 2959.4675 3185.3281



 

Figure S19. ESI-mass spectrum of native (upper) and denatured (lower) purified OxdB-D3. 

Cofactor leaching was discussed as one reason for the uncomplete incorporation of the heme cofactor 

into Oxds.[5] In our studies, we could find no evidence for cofactor leaching during the purification 

procedures, which would be visible due to its characteristic deep red colour. Cofactor incorporation up 

to 98 % was observed in the mass spectra. In addition, the time between activity assay and mass 

measurement was kept short (4 to 14 days), it was the same between the variants with the highest 

(OxdB-M1) and the lowest heme content (wild-type OxdB). Precipitation of small amount of heme is only 

relevant for long incubation times (~4 months).[5] 
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20-Sep-2019Aa. Ingram, OC1, KO-OxdB-D3-d, 50% ACN, 0.1% FA
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OC1_INGRAMAA_0917_KO-OXDB-D3-N_01  389 (6.593) Sm (SG, 3x8.00); Sb (20,4.00 ); Cm (2:590) TOF MS ES+ 
5.54e53256.5928

3017.1748

3532.6194

4237.2979
4459.7173

OC1_INGRAMAA_0917_KO-OXDB-D3-D_01  336 (5.698) Sm (SG, 3x8.00); Sb (20,4.00 ); Cm (13:590) TOF MS ES+ 
5.48e61534.6881

1594.9473

1657.3979

1727.2137

1801.4718

1884.0354

1973.6454

2073.8411

2183.8796

2305.1846

2443.1130

2596.5645
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