
 
 
 

 

Supplementary File S1 

 

In vivo quantification of surfactin nonribosomal 

peptide synthetase complexes in Bacillus subtilis  

Maliheh Vahidinasab1*, Lisa Thewes1, Bahar Abrishamchi1, Lars Lilge1, Susanne Reiße2, Elvio 

Henrique Benatto Perino1 and Rudolf Hausmann1* 

1Department of Bioprocess Engineering (150k), Institute of Food Science and Biotechnology, 
University of Hohenheim, Fruwirthstrasse 12, 70599 Stuttgart, Germany  

2Imaging Unit, Core Facility of Hohenheim, Emil-Wolff-Strasse 12, 70599 Stuttgart, Germany 

 

 

* Correspondence: vahidin@uni-hohenheim.de, rudolf.hausmann@uni-hohenheim.de 

 

 

   



 
 
 

 

 

Table S1. Oligonucleotides used in this study 

Order Oligonucleotide name Sequence (5’  3’) Application 

1 Vector_srfAA_F ACGAGATGCTGGGATCCTCTAGATTTCTATAGTGTCACCT Amplification of pJOE6743.1 
backbone for using as the vector 

Construction of 
pMAV22 

2 Vector_srfAA_R TCCAGTAAAATCCGTCCCTATAGTGAGTCGTATTAGGCATGC 

3 up_srfAA_F CTCACTATAGGGACGGATTTTACTGGAGGATTTCgcc Amplification of end of srfAA gene 
with excluding the stop codon 4 up-srfAA-R CTTCTCCTTTACTAACCATgaaaatttccattaatttatccagctcatccag 

5 eGFP-srfAA-F ggataaattaatggaaattttCATGGTTAGTAAAGGAGAAGAACTTTTCACTG 
Amplification of mEGFP  

6 eGFP-srfAA-R ctcatatgccacctctTTATTTGTATAGTTCATCCATGCCAAGTGTAATC 

7 down-srfAA_F GATGAACTATACAAATAAagaggtggcatatgagcaaaaaatc Amplification of downstream region of 
srfAA  8 down_srfAA_R CTAGAGGATCCCAGCATCTCGTTCAACTTTCACcc 

9 Vector_srfAB_F tcTATAGTGAGTCGCCCTATAGTGAGTCGTATTAGGCATGC 
Amplification of pJOE6743.1 

backbone for using as the vector 

Construction of 
pMAV23 

10 Vector_srfAB_R TCCAGTAAAATCCGTCCCTATAGTGAGTCGTATTAGGCATGC 

11 up_srfAB_F CGACTCACTATAGGGCGACTCACTATAgactttgcttcaggctacatgcag 
Amplification of end of srfABgene with 

excluding the stop codon 
12 up-srfAB-R CAGTGAAAAGTTCTTCTCCTTTACTAACCATttttaaattctcctcaagcatgtcaaagatatctcc 

13 eGFP-srfAB-F gagatatctttgacatgcttgaggagaatttaaaaATGGTTAGTAAAGGAGAAGAACTTTTCACTG 
Amplification of mEGFP  

14 eGFP-srfAB-R gccttctgtaattcccttgcgttTTATTTGTATAGTTCATCCATGCCAAGTGTAATCC 

15 down-srfAB_F GATTACACTTGGCATGGATGAACTATACAAATAAaacgcaagggaattacagaagg 
Amplification of downstream region of 

srfAB 
16 down_srfAB_R TAGAGGATCCCCGGccgtactcaaagtggtatgctgc 



 
 
 

 

Order Oligonucleotide name Sequence (5’  3’) Application 

17 Vector_srfAC_F tgtattgctgtttacgtttgGGGATCCTCTAGATTTCTATAGTGTCACC 
Amplification of pJOE6743.1 

backbone for using as the vector 

Construction of 
pMAV24 

18 Vector_srfAC_R gctcatccaagaaggtaaagTCCCTATAGTGAGTCGTATTAGGCATGC 

19 up_srfAC_F CTATAGGGActttaccttcttggatgagcttcct Amplification of end of srfABgene with 
excluding the stop codon 20 up-srfAC-R CTCCTTTACTAACCATtgaaaccgttacggtttgtgtattaagaaattc 

21 eGFP-srfAC-F ccgtaacggtttcaATGGTTAGTAAAGGAGAAGAACTTTTCACTG 
Amplification of mEGFP  

22 eGFP-srfAC-R catcacttcatTTATTTGTATAGTTCATCCATGCCAAGTGTAATCC 

23 down-srfAC_F GGCATGGATGAACTATACAAATAAatgaagtgatgaaaggaggagacagc 
Amplification of downstream region of 

srfAC 24 down_srfAC_R GGATCCCcaaacgtaaacagcaatacaaaccatttcatcc 

25 Vector_srfAD_F cattcggctgGGGGATCCTCTAGATTTCTATAGTGTCACC Amplification of pJOE6743.1 
backbone for using as the vector 

Construction of 
pMAV25 

26 Vector_srfAD_R AGTAAAAGGCATGTCCCTATAGTGAGTCGTATTAGGCATGC 

27 up_srfAD_F CGACTCACTATAGGGACATGCCTTTTACTCATACTACGTCAACc Amplification of end of srfABgene with 
excluding the stop codon 28 up-srfAD-R CTTCTCCTTTACTAACCATcggttgaatgatcggatgctg 

29 eGFP-srfAD-F gatcattcaaccgATGGTTAGTAAAGGAGAAGAACTTTTCACTG 
Amplification of mEGFP  

30 eGFP-srfAD-R ctgtccgcttttgaTTATTTGTATAGTTCATCCATGCCAAGTGTAATCC 

31 down-srfAD_F GGATGAACTATACAAATAAtcaaaagcggacagcttcgg Amplification of downstream region of 
srfAD 32 down_srfAD_R GAGGATCCCCcagccgaatgaaaaataagatggatagcat 

33 mEGFP expression_F gtttaactttaagaaggagatatacCCATGGTTAGTAAAGGAGAAGAACTTTTCACTG 
Amplification of mEGFP 

Construction of 
pMAV35 

34 mEGFP expression_R gtggtggtgctcgagtgcTTTGTATAGTTCATCCATGCCAAGTGTAATC 



 
 
 

 

Table S2. Strains and plasmids used in this study. 

Strain or 
plasmid 

Genotype or description Reference 

Strains   

Escherichia coli   
DH5α Δ(argF-lac)169,φ80dlacZ58(M15),ΔphoA8, glnX44(AS), deoR481, 

rfbC1, gyrA96(NalR), recA1, endA1, thiE1 and hsdR17 
(Song et al., 2015) 

BL21 (DE3) 
Gold 

F hsdSgal DE3  

Bacillus subtilis   
3NA spo0A3; (Reuß et al., 2016) 

BMV9 spo0A3; ΔmanPA; sfp+; (Vahidinasab et al., 
2020) 

BMV25 spo0A3; ΔmanPA; sfp+ ; srfAA-megfp 
mEGFP is Chromosomally integrated at the end of srfAA before the 
stop codon 

This study 

BMV26 spo0A3; ΔmanPA; sfp+ ; srfAB-megfp 
mEGFP is Chromosomally integrated at the end of srfAB before the 
stop codon 

This study 

BMV27 spo0A3; ΔmanPA; sfp+ ; srfAC-megfp 
mEGFP is Chromosomally integrated at the end of srfAC before the 
stop codon 

This study 

BMV28 spo0A3; ΔmanPA; sfp+ ; srfAD-megfp 
mEGFP is Chromosomally integrated at the end of srfAD before the 
stop codon  

This study 

Plasmids   

pJOE6743.1 oripUC18,bla, spc, manP, ter-′lacI-lacZα-ter (Wenzel and 
Altenbuchner, 2015) 

pET-28a Expression plasmid, ori, kanR, lacI, his(7), tev site 
#20061, Addgene, 
Watertown, USA 

(Denisov et al., 2004) 
pMAV22 pJOE6743.1 containing srfAA´-megfp-´srfAB (1000 bp up- and 

downstream of the C-terminal end of srfAA gene were used as 
flanking regions of the megfp gene) 

This study 

pMAV23 pJOE6743.1 containing srfAB´-megfp-´srfAC (1000 bp up- and 
downstream of the C-terminal end of srfAB gene were used as 
flanking regions of the megfp gene) 

This study 

pMAV24 pJOE6743.1 containing srfAC´-megfp-´srfAD (1000 bp up- and 
downstream of the C-terminal end of srfAC gene were used as 
flanking regions of the megfp gene) 

This study 

pMAV25 pJOE6743.1 containing srfAD´-megfp-´ycxA (1000 bp up- and 
downstream of the C-terminal end of srfAD gene were used as 
flanking regions of the megfp gene) 

This study 

pMAV35 his-mEGFP expression plasmid using pET28a as expression vector This study 
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