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Appendix 
 
1. Nucleotide sequences of ylmE 
>Wild type ylmE (SCO2080) with 0 flanks (2232970 to 2233689) 
ATGACGGACCGTAAGCACGAACTCGCCGCGAACCTGGCGAAAGTGGAACAGCGCATCACCGACG
CGTGCGCGGCCGCGGGCCGCCCGCGCCAGGACGTGACCCTCATCGTGGTCACCAAGACCTACC
CGGCGGACGATGTGCGCATTCTCTCGGAACTCGGGGTGCGCCACGTCGCGGAGAACCGCGACCA
GGACGCGGCGCCCAAGGCCGCCGCCTGCTCGGATCTGCCGCTTTCCTGGCATTTCGTCGGACAG
TTGCAGACGAACAAGGTGCGTTCCGTGGTCGGTTACGCGGATGTCGTGCAGTCCGTCGACCGGG
CCCGGCTGGTCACGGCGCTGTCGAAGGAGGCCGTACGGGCCGGACGTGAGGTGGGCTGTCTCC
TCCAGGTGGCCCTCGACGCGGAGGAGGGCGGGCGCGGGGAGCGCGGCGGTGTCCCGCCCGCC
GGAATCGAAGAGTTGGCCGACCTGGTCGCCGGATCGGAGGGGCTGCGCCTCGACGGACTGATGA
CCGTGGCCCCGCTCAGCGGCGAGTACGCCGGACGCCAACAGGCGGCGTTCGAGCACCTCATGG
ATTTGTCGACCCGCGTGCGCCGGACCCATCCGGCTGCGAACATGGTCTCCGCGGGGATGAGTGC
GGACCTCGAACAGGCCGTGGCCGCCGGAGCGACACATGTACGCGTCGGCACTGCGGTACTCGGA
GTCCGACCCAGGCTCGGGTAA 
 
>Sequence optimized ylmE (SCO2080) for expression in E. coli 
CCATGGTGATTGGTCAGCGTGATACCGTTAATGGTGCACATTTTGGTTTTACCGATCGTTGGGGTG
GTGTTAGCGCAGTTCCGTATGAAGAACTGAATCTGGGTGGTGCAGTTGGTGATGATCCGGGTGCA
GTTACCGCAAATCGTGAACTGGCAGCAAAAAGCCTGGGTGTTGATCCGGCACGTGTTGTTTGGAT
GAATCAGGTTCATGGTGCAGATGTTGCCGTTGTTGATGCACCGTGGGGTGATCGTCCGGTTCCGC
GTGTTGATGCGGTTGTTACCGCAGAACGTGGTCTGGCACTGGCAGTTCTGACCGCAGATTGTGTT
CCGGTTCTGCTGGCAGATCCGGTTAGCGGTGTTGCAGCAGCAGCACATGCAGGTCGTCCGGGTC
TGGTTGCCGGTGTGGTTCCGGCAGCAGTTCGTGCAATGGCAGAACTGGGTGCAGATCCTGCCCG
TATTGTTGCACGTACCGGTCCGGCAGTTTGTGGTCGTTGTTATGAAGTTCCGGAAGAAATGCGTGC
AGAAGTTGCAGCCGTTGAACCGGCAGCATATGCAGAAACCGGTTGGGGTACACCGGCACTGGAT
GTTTCAGCCGGTGTTCATGCACAGCTGGAACGTCTGGGTGTGCATGATCGTGCCCAGAGTCCGGT
TTGTACCCGTGAAAGCGCAGATCATTTTAGCTATCGTCGTGATCGTACCACCGGTCGTCTGGCAGG
TTATGTTTGGCTGGATTAACTCGAG 
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2. Nucleotide sequences of ftsZ 
>Wild type ftsZ (SCO2082) with 0 flanks (2234421 to 2235620) 
GTGGCAGCACCGCAGAACTACCTCGCAGTCATCAAAGTCATCGGTGTCGGCGGCGGTGGTGTCA
ATGCCATCAACCGGATGATCGAGGTCGGTCTCAAGGGCGTCGAGTTCATCGCCATCAACACCGAC
GCGCAGGCGCTGTTGATGAGCGACGCCGACGTCAAGCTCGACGTCGGCCGCGAACTCACCCGCG
GACTCGGCGCCGGAGCCAACCCGGCCGTAGGCCGCAAGGCCGCCGAGGACCACCGCGAGGAGA
TCGAGGAGGTCCTCAAGGGGGCCGACATGGTCTTCGTGACAGCCGGTGAAGGCGGCGGCACCG
GCACCGGCGGCGCGCCCGTCGTGGCCAACATCGCCCGCTCGCTGGGCGCCCTCACCATCGGCG
TGGTCACCCGCCCGTTCACCTTCGAGGGACGGCGCCGGGCCAACCAGGCCGAGGACGGCATCG
CGGAACTCCGCGAAGAGGTCGACACCCTCATCGTCATCCCCAACGACCGGCTGCTGTCCATCTCG
GACCGCCAGGTCAGCGTGCTCGACGCGTTCAAGTCCGCCGACCAGGTGCTGCTCTCCGGTGTGC
AGGGCATCACCGACCTCATCACCACCCCCGGCCTGATCAACCTGGACTTCGCCGACGTGAAGTCG
GTCATGTCCGAGGCGGGTTCGGCCCTCATGGGCATCGGCTCCGCCCGCGGCGACGACCGCGCG
GTGGCCGCCGCCGAGATGGCGATCTCCTCGCCGCTGCTCGAGGCGTCCATCGACGGCGCCCGC
GGCGTGCTGCTCTCCATCTCCGGCGGCTCCGACCTCGGCCTGTTCGAGATCAACGAGGCCGCCC
AGCTGGTCAGCGAGGCCGCGCACCCCGAGGCCAACATCATCTTCGGCGCGGTCATCGACGACGC
CCTCGGCGACGAGGTGCGGGTCACCGTGATCGCGGCCGGTTTCGACGGGGGCCAGCCGCCGTC
CAAGCGGGACAACGTCCTCGGGTCCTCCTCGGCCAAGCGCGAGGAGCCCACCCCGGCCCGGCC
GTCCGAGAGCCGTCCGTCCTTCGGCTCGCTCGGCAGCGTCAAGCCGAAGGAGGAGCCGGAGCC
GGCCCCCGTGCCGGAGCCGGTCGCCGACCTGCCGGTCTCCCCGCCGCCGGTCCCGCCGTCGCG
GACCTACTCGGACAGCGCGGCCGAGGAACTGGACGTGCCGGACTTCCTGAAGTGA 
 
>Sequence optimized ftsZ (SCO2082) for expression in E. coli 
CCATGGTTGCAGCACCGCAGAATTATCTGGCAGTTATTAAAGTTATTGGTGTGGGTGGTGGTGGC
GTTAATGCAATTAATCGTATGATTGAAGTGGGTCTGAAAGGCGTTGAATTTATTGCCATTAATACCG
ATGCACAGGCACTGCTGATGAGTGATGCAGATGTTAAACTGGATGTTGGTCGTGAACTGACCCGT
GGTCTGGGTGCCGGTGCAAATCCGGCAGTTGGTCGTAAAGCAGCCGAAGATCATCGTGAAGAAAT
TGAAGAAGTGCTGAAAGGGGCAGATATGGTTTTTGTTACCGCAGGCGAAGGTGGTGGTACAGGCA
CCGGTGGTGCACCGGTTGTTGCAAATATTGCACGTAGCCTGGGTGCACTGACCATTGGTGTTGTT
ACCCGTCCGTTTACCTTTGAAGGTCGTCGTCGTGCAAATCAGGCCGAAGATGGTATTGCAGAACTG
CGCGAAGAAGTTGATACCCTGATTGTTATTCCGAATGATCGTCTGCTGAGCATTAGCGATCGTCAG
GTTAGCGTTCTGGATGCATTTAAAAGCGCAGATCAGGTGCTGCTGAGCGGTGTTCAGGGTATTACC
GATCTGATTACCACACCGGGTCTGATTAATCTGGATTTTGCCGATGTTAAAAGCGTTATGAGCGAA
GCAGGTAGCGCACTGATGGGTATTGGTAGTGCACGTGGTGATGATCGTGCAGTTGCAGCAGCAGA
AATGGCAATTAGCAGTCCGCTGCTGGAAGCAAGCATTGATGGTGCCCGTGGTGTTCTGCTGTCAA
TTAGCGGTGGTAGCGATCTGGGTCTGTTTGAAATCAATGAAGCAGCACAGCTGGTTAGCGAAGCC
GCACATCCGGAAGCAAATATCATTTTTGGTGCCGTTATTGATGATGCCCTGGGTGATGAAGTTCGT
GTTACCGTTATTGCAGCAGGTTTTGATGGTGGTCAGCCTCCGAGCAAACGTGATAATGTTCTGGGT
AGCAGCAGCGCAAAACGTGAAGAACCGACACCGGCACGTCCGAGCGAAAGCCGTCCGAGCTTTG
GTTCACTGGGTAGCGTTAAACCGAAAGAAGAACCGGAACCAGCACCGGTTCCAGAACCTGTTGCC
GATCTGCCGGTTAGTCCGCCTCCGGTTCCGCCTAGCCGTACCTATAGCGATAGCGCAGCGGAAGA
ACTGGACGTTCCGGATTTTCTGAAATAACTCGAG 
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3. YlmE biochemical characterization 

 
Figure A3.1. YlmE binding to DNA. Electrophoretic Mobility Shift Assays (EMSA’s) to test YlmE 
binding to (a) ss-[Cy5]drenagB, (b) ds-[Cy5]drenagB. Each DNA substrate was used at a concentration 
of 0.2 μM in a final volume of 12 μL. YlmE concentration varied between 0 and 200 μM. The 
electrophoresis was done using TAE gels and imaged by detecting the fluorescent signal of the Cy5 
label. 
 

 
Figure A3.2. 1H-15N-HSQC-NMR spectrum of 15N-labelled NHis-YlmE. The chemical shifts of 1H and 
15N atoms are on the x- and y-axis, respectively. 
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Figure A3.3. Calorimetric interaction study of YlmE with cell division proteins FtsZ and SsgB. (a) 
YlmE titration into monomeric FtsZ, and control titration of YlmE into ITC buffer (b). (c) Titration of Alr 
into monomeric FtsZ, and control dilution experiment of Alr into ITC buffer (d). (e) FtsZ polymerization 
was induced by titrating GTP into FtsZ, and (f) binding of YlmE to FtsZ protofilaments was followed by 
titrating YlmE directly in the sample cell after GTP. (g) YlmE titration into SsgB. (h) SsgB was titrated 
into monomeric FtsZ, and the dilution of SsgB into ITC buffer was also checked (i).  
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4. Full list of identified proteins from pull-down experiments 
 
Table A4.1. Pull-down assay 1. 
The reported numbers indicate the total spectrum counts for each protein.  

Identified Proteins SCOXXXX Accession Number 
(Code_STRCO) Alr FtsZ BlaC YlmE 

Dihydrolipoyl dehydrogenase  2180 Q9S2Q6 41 39 41 36 

YlmE  2080 Q9S2X1 8 10 11 31 

Alr 4745 ALR 28 3 0 0 

Enolase 1 3096 ENO1 22 19 18 13 
Putative oligopeptide-binding 
lipoprotein  5477 O86572 38 21 14 35 

Putative inosine-5'-monophosphate 
dehydrogenase  4771 Q9L0I6 21 11 12 19 

Polyribonucleotide 
nucleotidyltransferase Pnp 5737 PNP 12 26 14 9 

Alanine dehydrogenase  1773 Q9S227 10 15 11 9 

30S ribosomal protein S1  1998 Q9S2K5 15 14 16 14 
Probable cytosol aminopeptidase 
PepA 2179 AMPA 14 10 11 14 

Ribonuclease Z Rnz 2547 RNZ 0 0 0 25 

Malate dehydrogenase Mdh 4827 MDH 14 13 5 8 

Adenylosuccinate synthetase PurA 3629 PURA 11 6 6 8 

Solute-binding protein  6009 O50503 10 9 3 9 

Putative nitrite/sulphite reductase  6102 Q9ADG1 13 8 7 13 

Citrate synthase  2736 Q9R339 13 14 5 6 
Bifunctional purine biosynthesis 
protein PurH 4814 PUR9 9 12 8 4 

Glutamine synthetase GlnA 2198 GLN1B 4 5 7 3 

Aconitate hydratase  5999 Q7AKF3 4 14 8 5 

30S ribosomal protein S15 RpsO 5736 RS15 1 0 1 13 

Nucleoside diphosphate kinase Ndk 2612 NDK 6 9 5 3 

Putative secreted protein  2116 Q9S2M7 7 2 5 5 
Delta-1-pyrroline-5-carboxylate 
dehydrogenase  5520 Q8CJR1 2 16 4 0 

Histidine ammonia-lyase HutH 4932 HUTH 4 8 5 3 

Bifunctional protein FolD 4824 FOLD 11 2 1 2 
Single-stranded DNA-binding 
protein 2  3907 SSB2 2 2 2 9 

Putative secreted protein  4471 Q9F2R8 4 3 2 5 

Cobalamin biosynthesis protein  1849 Q9RJ19 2 14 3 2 

Uncharacterized protein  2368 Q9KY22 3 6 7 2 

Adenosylhomocysteinase  3023 SAHH 1 14 3 0 

Xaa-Pro aminopeptidase 1 PepPI 3970 AMPP1 1 11 2 0 

Putative aminotransferase  5655 O86744 0 15 1 0 

Tellurium resistance protein  0641 Q8CK50 4 4 4 1 
Glyceraldehyde-3-phosphate 
dehydrogenase  7511 Q93J08 2 7 1 0 

Uncharacterized protein  1424 Q9RKY3 6 5 2 4 
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Identified Proteins SCOXXXX Accession Number 
(Code_STRCO) Alr FtsZ BlaC YlmE 

Glyceraldehyde-3-phosphate 
dehydrogenase Gap 1947 G3P 4 8 2 0 

Pyridoxal 5'-phosphate synthase 
subunit PdxS 1523 PDXS 1 5 3 0 

Superoxide dismutase  0999 Q7AKR0 1 3 2 0 
Probable M18 family 
aminopeptidase 2 ApeB 3801 APEB 3 1 2 3 

Aspartate-tRNA ligase AspS 3795 SYD 1 4 0 1 

Putative oxidoreductase  4919 Q9EWF0 3 5 3 0 
Fructose-bisphosphate aldolase 
Fba 3649 ALF 1 6 1 1 

Elongation factor Tu-1 4662 EFTU1 2 1 3 1 

Superoxide dismutase [Ni] SodN 5254 SODN 1 2 1 0 
Putative cystathionine beta-
synthase  3077 Q9KZ71 3 5 2 3 

Probable cytochrome c oxidase 
subunit 2 CtaC 2156 COX2 5 0 0 3 

Glycine dehydrogenase 
(decarboxylating) GcvP 1378 GCSP 1 10 1 0 

Putative 4-aminobutyrate 
aminotransferase  5676 O86823 1 3 2 0 

Uncharacterized protein  4253 Q9L0N8 0 0 0 7 

Putative polyguluronate lyase  3497 Q9RKE1 2 1 2 3 
Cytochrome c oxidase subunit 1-
alpha CtaD1 2155 COX1A 4 0 0 3 

Methionine aminopeptidase Map 4724 Q7AKJ0 3 0 0 1 

Putative tellurium resistance protein  4277 Q9KXW4 3 3 2 0 

Uncharacterized protein  5843 O50517 3 0 0 2 

Glutamate binding protein  5776 O50494 6 0 0 1 

Putative aminotransferase  3622 Q9XAI0 0 6 2 0 

Agmatinase  2770 Q8CJY5 0 4 1 0 

Putative lipoprotein  4885 Q9AK41 5 0 0 3 
tRNA pseudouridine synthase A 
TruA 4731 TRUA 0 0 0 5 

Uncharacterized protein TerB 3767 Q9F2L4 1 2 1 1 

Probable cysteine desulfurase Csd 1921 CSD 0 3 4 0 

Lipoprotein  1557 Q9L1C5 4 1 0 0 

Putative prolyl aminopeptidase  0805 Q9RD72 0 5 0 0 

FtsZ 2082 FTSZ 0 4 0 0 

Ribonuclease PH Rph 2904 RNPH 4 1 0 0 
Delta-aminolevulinic acid 
dehydratase HemB 3311 HEM2 0 7 0 0 

Putative exonuclease  6341 O86610 0 0 0 3 
Putative cystathionine gamma-
synthase  1294 Q93IX6 2 1 1 1 

50S ribosomal protein L2 RplB 4705 RL2 1 1 3 1 
DNA-directed RNA polymerase 
subunit beta' RpoC  4655 RPOC 1 0 0 3 

Uncharacterized protein  3353 Q9X8L7 2 1 0 3 
Probable amino acid ABC 
transporter 2828 Q9RDC3 3 1 0 0 

Uncharacterized protein  1623 Q9RJ78 3 0 0 0 
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Identified Proteins SCOXXXX Accession Number 
(Code_STRCO) Alr FtsZ BlaC YlmE 

Uncharacterized protein  6042 O69830 1 0 0 2 
HTH-type transcriptional repressor 
DasR 5231 DASR 0 0 4 0 

UDP-N-GlcNAc 1-
carboxyvinyltransferase MurA 2949 Q9L1U5 0 3 0 0 

Catalase  0379 Q9RJK9 0 3 0 0 

Uncharacterized protein  1777 Q9S223 0 3 0 0 

Uncharacterized protein  2497 Q9RDC6 0 0 0 3 

Urocanate hydratase HutU  3073 HUTU 0 2 0 0 

Probable endonuclease 4 Nfo  2111 END4 0 0 0 2 
Inosine-5'-monophosphate 
dehydrogenase GuaB  4770 Q9L0I7 0 0 0 2 

Cholesterol esterase  5420 Q9L2A2 0 0 0 2 

Large Ala/Glu-rich protein  5397 Q9L2C3 0 0 0 2 

Probable oxidoreductase  0884 Q9RD26 0 2 0 0 
Putative zinc-containing 
dehydrogenase  0179 Q9RIY6 0 2 0 0 

50S ribosomal protein L29 RpmC  4710 RL29 0 0 0 2 
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Table A4.2. Pull-down assay 2. 
W: lysate of S. coelicolor M145; Δ: lysate of the ylmE mutant of S. coelicolor; D: DNaseI treatment; R: 
RNaseA treatment. The reported numbers indicate the total spectrum counts for each protein. 
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