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Figure S1. Inactivation of bafY and orf2&orf3. (A) Construction of the bafY inactivation 

mutant S. lohii ∆bafY. (B) PCR confirmation of the double-crossover mutants. WT: S. lohii wild 

type; M: DNA marker; V: pCIMt002-∆bafY; 1-6: bafY inactivation mutants. (C) Construction of 

the orf2 and orf3 inactivation mutant S. lohii ∆orf2&orf3. (D) PCR confirmation of the 

double-crossover mutants. WT: S. lohii wild type; M: DNA marker; V: pCIMt002-∆orf2&orf3; 

1-6: orf2 and orf3 inactivation mutants. Note：LA：left homologous arm; RA：right 

homologous arm. 
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Figure S2. The protein sequence alignment of the N-terminal 110-140 amino acids of the 

previously annotated Orf3 and some homologous proteins with sequence identity >90%. 

Note: BafCI (GenBank accession number: AGK25205.1), P1 (WP_028419150.1P2), and P2 

(WP_028419150.1). The amino acids highlighted in red stand for 100% homology; the 

residues highlighted in green stand for 75% < homology <100%. 

 

 

 

 

Figure S3. Gel filtration analysis for oligomeric state determination of all Baf tailoring 

enzymes. (A) The standard curve of gel filtration chromatography. (B) The calculation of the 

apparent molecular mass of each tailoring enzyme. Experimentally, purified BafX, BafY, 

BafZ, Orf2, and Orf3 were individually applied to size-exclusion chromatography using a 

Superdex200 10/300 column (GE Healthcare) in a buffer containing 20 mM HEPES, 150 mM 

NaCl, and 1 mM DTT, pH 7.5. The apparent molecular mass of each sample was calculated 

based on the calibration of the column using protein standards. 
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Figure S4. Protein sequence alignment of Orf3 with EphF, EsmB1 and GriC. The amino 

acids highlighted in red stand for 100% homology; the residues highlighted in green stand for 

75% < homology <100%; ■ denotes the key residues of Orf3 involved in ATP-binding; ● 

denotes the arginine residues of Orf3 related to substrate-binding; p-loop, substrate binding 

site; the ATP binding sites are boxed. 
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Figure S5. HPLC analysis (250 nm) of the ATP transformation by Orf3 or BafY. Trace (i): 

ATP standard. Trace (ii): ADP standard. Trace (iii): AMP standard. Trace (iv): 40 μM Orf3 + 

10 mM MgCl2 + 1 mM disodium fumarate + 1 mM ATP. Trace (v): the negative control for 

trace iii, in which Orf3 was boiling inactivated. Trace (vi): 40 μM BafY + 10 mM MgCl2 + 

200 μM 2 + 1 mM ATP. Trace (vii): the negative control for trace vi, in which BafY was 

boiling inactivated. Trace (viii): 40 μM BafY + 10 mM MgCl2 and 1mM ATP. Trace (ix): the 

negative control for trace viii, in which BafY was boiling inactivated. Note: all reactions were 

carried out at 28°C for 12 h. The HPLC analysis was performed on a Waters Atlantis® T3 

column (2.1 × 150 mm) with isocratic 100 % 50 mM KH2PO4 buffer (pH= 6.0) at a flow rate 

of 0.25 ml/min for 10 min. The asterisk stands for the artifact (coincidently with the same 

retention time of ADP) in Orf3 preparation. 

 

http://dict.cn/asterisk
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Figure S6. The kinetic curve of Orf3 using fumarate as substrate. 

 

 
Figure S7. The kinetic curve of Orf3 using succinate as substrate. 

 

 

Figure S8. The kinetic curve of Orf3 using malonate as substrate. 
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Figure S9. The kinetic curve of Orf3 using glutarate as substrate. 

 

 

Figure S10. The kinetic curve of Orf3 using maleate as substrate. 
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Figure S11. HRMS of Compound 4 ([M+Na]+: obs. 745.4140 calc. 745.4139) 
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Figure S12. Protein sequence alignment of BafY with Orf33, AusD1, MoeB4 and SimL. 

The amino acids highlighted in red stand for 100% homology; the residues highlighted in 

green stand for 75% < homology <100%. 
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Figure S13. The proposed catalytic mechanism of BafY during the transformation from 

bafilomycin C1 (2) to B1 (3). 
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Figure S14. HRMS of bafilomycin A1 (1) ([M+Na]+: obs. 645.3969 calc. 645.3973)  
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Figure S15. HRMS of bafilomycin C1 (2) ([M+Na]+: obs. 743.3977 calc. 743.3978)  
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Figure S16. HRMS of bafilomycin B1 (3) ([M+Na]+: obs. 838.4352 calc. 838.4352)  

 

 

 

 

Figure S17. 1H NMR spectrum of bafilomycin A1 (1) in CD3CN. 
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Figure S18. 13C NMR spectrum of bafilomycin A1 (1) in CD3CN. 

 

 

Figure S19. 1H NMR spectrum of bafilomycin C1 (2) in CD3CN. 
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Figure S20. 13C-DEPTQ spectrum of bafilomycin C1 (2) in CD3CN. 

 

 

Figure S21. 1H NMR spectrum of bafilomycin B1 (3) in CD3CN. 
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Figure S22. 13C NMR spectrum of bafilomycin B1 (3) in CD3CN. 

 

 

 

 

Table S1. The conversion percentages of 1 to 2 (fumarate as substrate) or 4 (succinate as 

substrate) by Orf2 (10 μM) and Orf3 (10 μM) at 28 °C for 4 h.  

 

Compound Conversion Percentage 

2 83.1 ± 3.2% 

4 2.2 ± 0.1% 

 

Note: The conversion percentages were calculated based on substrate consumption.  
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Table S2. The primers for construction of knock-out vectors and PCR confirmation of S. 

lohii mutants. 

Primers  Sequence (5’-3’) 

∆bafY-left arm-FP AAAAGCTTCCATGGGCACGCCCTAGGTCCCGCCAGATTCCGTCCA 

∆bafY-left arm-RP CCAAAATCCCTTAACGTGAGCCTAGGCGGCGGAGATGAAGCCGT 

∆bafY-right arm-FP CTCGCCAGTCGATTGGCTGACAATTGGGATCACCGACCCGGAGGA 

∆bafY-right arm-RP CCAAGCTTGCTAGCAGATGTCAATTGTCATGCCGTCTCCTGTGCT 

∆orf2&3-left arm-FP AAGAGCTTTTATAAAAGCTTCCATGGCGTAAGGGATGCTCCCGCA 

∆orf2&3-left arm-RP AACGTGAGCCTAGGGCGTGCCCATGGGCCGAACAGGTACCCCAGAC 

∆orf2&3-right arm-FP TTGGCTGACAATTGACATCTGCTAGCGTCGACAGGAGCGACCTCTC 

∆orf2&3-right arm-RP GTGGATCCGCACCCAAGCTTGCTAGCGCGTACGCCTTCCAGCTC 

∆bafY-KO-FP CGTGCCTCGTCCCACAGTT 

∆bafY-KO-RP ATCACTTCGATGGCGCGGC 

∆orf2&3-KO-FP GGAGGAAGAGGTCCTCGTG 

∆orf2&3-KO-RP ACTGCCCCTCCATTCACA 

 

 

 

 

 

Table S3. The primers for construction of protein expression vectors. 

Primers Sequence (5’-3’) 

BafX-NdeI-FP GCCGGAATTCCGTGACCCTCTCCGTGGCGT 

BafX-HindIII-RP ATGCAAGCTTGGCAGACCTACGGGAGGAAATCG 

BafY-EcoRI-FP GCCGGAATTCTATGCCGTCGAACGAAACGT 

BafY-HindIII-RP ATGCAAGCTTCCACAGTTCGCGGTAGGTG 

Orf2-NdeI-FP GGAATTCCATATGAGTCTGGGGTACCTG 

Orf2-EcoRI-RP GGAATTCTCACGGCAGGGCCGGGGC 

Orf3-NdeI-FP CCTGGT GCCGCGCGGCAGCCATATGACCGCCGCCACCCGCGC 

Orf3-NdeI-RP GTCCACCAGTCATGCTAGCCATATGTCAGTAGAGGCCCTCGGGCG 

Note: The underline litters indicate the restriction sites. 

 

 


