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TABLE S1. Strains and plasmids used in this study
	Strains
	Relevant genotype and characteristics
	Source

	E. coli
	
	

	DH5α

	supeE44, ΔlacU169 (φ80lacZΔM15), hsdr17 (rK-, mK-), recA1, endA1, gyrA96, thi-1, relA1
	Laboratory Stock


	BW25113/pIJ790

	K12 derivative: ΔaraBAD, rhaBAD, λ-Red (gam, bet, exo), araC, rep101 (Ts), catR
	(Gust et al., 2003)

	ET12567/pUZ8002

	dam-13::Tn9, dcm, hsdM, hsdR, zjj-201::Tn10/tra, RP4, catR, neoR
	(Paget et al., 1999)

	S. venezuelae
	
	

	ATCC10712
	The wild type
	

	MD100
	ATCC10712 attBΦC31:: pMD2 (ftsZ-ypet)
	This study

	MD010
	ATCC10712 ΔparA
	This study

	MD002
	ATCC10712 ΔparB::apr
	This study

	MD003
	ATCC10712 ΔparAB::apr
	This study

	MD011
	ATCC10712 ΔparA, attBΦC31:: pKF351hygR
	This study

	MD021
	ATCC10712 ΔparB::apr, attBΦC31:: pKF351hygR
	This study

	MD031
	ATCC10712 ΔparAB::apr, attBΦC31:: pKF351hygR
	This study

	MD004
	ATCC10712 parA-egfp
	This study

	MD012
	ATCC10712 attBΦBT1:: MD1(topA)
	This study

	MD013
	ATCC10712 ΔtopA::apr attBΦBT1:: MD1
	This study

	MD014
	ATCC10712 attBΦBT1:: pAV11b
	This study

	AKMD2
	ATCC10712 ΔtopA::apr attBΦBT1:: MD1, attBΦC31:: pKF351hygR
	This study

	MD010gb3
	ATCC10712ΔparA(MD010) attBΦC31:: pKF280parA-ypet
	This study

	MD020gb5
	ATCC10712ΔparB(MD020)attBΦC31:: pKF280parB-ypet
	This study

	MD030gb7
	ATCC10712ΔparAB(MD030)attBΦC31:: pKF280parA-ypet
	This study

	MD030gb8
	ATCC10712 ΔparAB(MD030) attBΦC31:: pKF280parB-ypet
	This study

	Plasmids
	Relevant genotype and characteristics
	Source

	pIJ6902
	aprR, thio, ptipA, tsr, oripUC18, oriTRK2
Plasmid integrating as a single copy at the ΦC31 attB attachment site on the chromosome of S. venezuelae
	(Huang et al., 2005)

	pAV11b
	hygR, tetris, ptcp830, oriTRK2
Plasmid integrating as a single copy at the ΦBT1 attP attachment site on the chromosome of S. venezuelae
	(Khaleel et al., 2)

	pSET152-topA I
	Vector carrying the topA I gene
	

	pGEM-topA II
	Vector carrying the topA II gene
	

	pSET152-topA
	Vector carrying the topA gene
	

	pMD1
	A derivative of the plasmid pAV11b carrying topA under tcp promoter
	This study

	pKF280
	A derivative of the plasmid pIJ6902 carrying ypet gene
	This study

	pKF351
	A derivative of the plasmid pIJ6902 carrying ftsZ-ypet under the control of native PftsZ, aprR
	This study

	pKF351hygR
	A derivative of the plasmid pKF351 carrying hygR instead of aprR resistance
	This study





TABLE S2. Oligonucleotides used in this study
	Name
	Sequence
	Application

	pdel-parA-fw
	ATCGGCGGGGGAGGATGTTTCACGTGAAACACCGCCCCCG
CATATGATTCCGGGGATCCGTCGACC (NdeI)
	parA deletion in cosmid 
Sv-4-A09

	pdel-parA-rv
	TGGATCCCCTCCGACATGTTGCGCTGGTTGTTCTGCTGCC
CATATGTGTAGGCTGGAGCTGCTTC (NdeI)
	

	pdel-parB-fw
	GCAGAACAACCAGCGCAACATGTCGGAGGGGATCCAGTGA
CATATGATTCCGGGGATCCGTCGACC (NdeI)
	parB deletion in cosmid 
Sv-4-A09

	pdel-parB-rv
	GGAATCGTATCGATCGGCCCATCCGGAAGACACCGCTCAC
CATATGTGTAGGCTGGAGCTGCTTC (NdeI)
	

	pdel-parAB-fw
	ATCGGCGGGGGAGGATGTTTCACGTGAAACACCGCCCCCG
CATATGATTCCGGGGATCCGTCGACC (NdeI)
	parAB deletion in cosmid 
Sv-4-A09

	pdel-parAB-rv
	GGAATCGTATCGATCGGCCCATCCGGAAGACACCGCTCAC
CATATGTGTAGGCTGGAGCTGCTTC (NdeI)
	

	pparA-egfp-fw
	GGGGTCGCCGTGCACTATGACCCGCAGCACGCCCACGTAG
GCCAACAAAATAATCAACGGAATATGAGCGAAGGCATTCT
GCCGGGCCCGGAGCTG
	Construction of egfp-aac3(IV)-oriT cassette

	pparA-egfp-rv
	GGAGCAGCGGGGATCAGCGCACCGAGCCCACGCCCCAATC
CCCTACGTCGCTCACTCATATGTGTAGGCTGGAGCTGCTTC
	

	pparB-egfp-fw
	CCAGAAGAACACCAACGAGAACGCCGAGGACGCCGAGGG
CCTGCCGGGCCCGGAGCTG
	Construction of egfp-aac3(IV)-oriT cassette

	pparB-egfp-rv
	GGAATCGTATCGATCGGCCCATCCGGAAGACACCGCTCAC
CATATGTGTAGGCTGGAGCTGCTTC (NdeI)
	

	ptopA-fw
	CGCAAGCTTGAATTCCCGGAGAGAAGAGCGA
CATATGTCCCCG (HindIII, EcoRI, NdeI)
	topA gene fragment amplification

	ptopA-rv
	CGCGGATCCGACTGGACACGGCCGGCCGAG
	

	pdel-topA-fw
	ACGTGCCCAGAGAGTGTCGAACCGGAGAGAAGAGCGAAG
ATTTAAATATTCCGGGGATCCGTCGACC (SwaI)
	topA deletion in cosmid 
Sv-6-G01

	pdel-topA-rv
	ATCCTCCGCCCCTCACGTCACACAGGTACCGAAGGCCGG
ATTTAAATTGTAGGCTGGAGCTGCTTC (SwaI)
	

	phyg-fw
	GTGCCGTTGATCGTGCTATG  
	Construction of hyg cassette

	phyg-rv
	CCTTGCCCCTCCAACGTCATCTCGTTCTCCGCTCATGAGCT CAGGCGCCGGGGGCGG  
	

	pAgfp_in-Fw
	TATGGAATTCGTGGAGGGGACCATATG (EcoRI, NdeI)
	Insertion of nucleotide downstream of parA-egfp

	pAgfp_in-Rv
	TATGGTCCCCTCCACGAATTCCA (EcoRI)
	

	parB-ypet_Fw
	GAGGTGCGGCGGGCCGGCCGGAGGGGATCCAGTGAGTGA (FseI)
	Construction of pKF280 parB-ypet

	parB-ypet_rv
	CCACCGGGACCACCACATATGGCCACCGCCCCCGCCCTCGGCGTCCTCGG (NdeI)
	

	pprom-parAB_Fw
	GAGGTGCGGCGTCTAGAGGGGATCGTCGATCCGCTC (XbaI)
	Insertion of parAB promoter in pKF280 parB-ypet

	pprom-parAB_rv
	CCACCGGGACCACCACATATGGGGGGTGTCGTCCATGGCCGGCCG (NdeI, FseI)
	

	p_parA-ypet_Rv
	CCACCGGGACCACCACATATGGCCACCGCCCCCCTGGATCCCCTCCGACATGTTGC (NdeI)
	Construction of pKF280 parA-ypet



Details of the strain construction
Construction of ftsZ-ypet strain
Strain MD100/MD011/MD021/MD031 contained pKF351hygR plasmid (pIJ6902 derivative carrying ftsZ-ypet) integrated into ϕC31 attachment site. pKF351 was constructed by cloning ftsZ gene digested with XbaI-NdeI into pKF280 (derivative of pIJ6902 plasmid,  carrying ypet gene). In the next step the apramycin resistance cassette in pKF351 was replaced by hygromycin resistance cassette to create pKF351hygR.
Construction of parA and/or parB deletion strains and their modifications
[bookmark: _GoBack]To obtain parA and/or parB deletion mutants, PCR targeting was used to replace coding region within Sv-4-A09 cosmid with an apramycin resistance cassette. The cassette was amplified from pIJ773 with appropriate primers (Table 2) and used to transform BW25113 carrying cosmid Sv-4-A09 and λ RED plasmid, pIJ790. The resulting disrupted cosmids Sv-4-A98 ΔparA/ΔparB/ΔparAB::apr were used for conjugation into S. venezuelae ATCC10712. The AprR exconjugates were screen for the loss of KanR, indicating a double-crossover allelic exchange of the parAB locus. To construct the strains expressing ftsZ-ypet the obtained  strains were used for conjugation with the E. coli carrying pKF351hygR plasmid (pIJ6902 derivative carrying ftsZ-ypet). To complement parA and/or parB deletion, plasmid pKF280 containing either parA or parB gene under the control of parAB promoter (amplified with primers indicated in Table 2, cloned into XbaI, FseI and NdeI sites) were introduced by conjugation with the E. coli. 
Construction of parA-egfp strain
ATCC10712 parA-egfp (MD004) was created by introducing the egfp-aac3(IV)-oriT cassette downstream of parA gene. The cassette was amplified from cosmid H18 dnaN-egfp-aprR (Ruban-Ośmiałowska et al., 2006) with pparA-egfp-fw and pparA-egfp-rv primers (Table 2) and used to transform BW25113 carrying cosmid Sv-4-A09 and λ RED plasmid, pIJ790. Since the last codon of parA and the first codon of parB overlap it was necessary to digest the cosmid with NdeI (flank apramycin resistance gene) to remove aac3(IV) cassette and to introduce oligonucleotide containing RBS site for parB. The final step was to exchange bla gene in the SuperCos part of the cosmid Sv-4-A09 parA-egfp-oligo for an hyg-oriT. The resulting cosmid was used for conjugation into S. venezuelae ATCC10712 ΔparAB::aprR (MD003). HygR exconjugants were screened for the loss of both HygR and AprR, indicating a double-crossover allelic exchange of the parAB locus of MD003 to create strain MD004. 
Construction of TopA-depleted strain
In the first step of constructing TopA depleted strain, 5749 bp fragment (topA I) containing topA gene and its promoter was digested with BamHI from the cosmid Sv-6-G01. This fragment was ligated into pSET152 vector digested with BamHI. The obtained vector was named pSET152-topA I. The beginning of the topA with its promoter was then replaced with the PCR fragment (topA II) containing only 558 first nucleotides of topA gene and the RBS sequence. The topA II was amplified with ptopA-fw and ptopArv (Table 2) and cloned into pGEM-T Easy vector to create pGEM-topA II. In the next step, the rest of the topA gene was digested from pSET152-topA I using FseI and EcoRV and followed by ligation into FseI, PvuII-cut pGEM-topA II created pSET152-topA. Finally, after digestion with NcoI and HindIII, plasmid pSET152-topA was used to reclone topA gene into the EcoRV-cut integrative plasmid pAV11b (containing inducible ptcp promoter). The resulting plasmid (pMD1) was introduced into the into S. venezuelae strains ATCC10712 (wild type), yielding MD012. The chromosomal copy of topA was then deleted in this strain by using the Redirect PCR targeting protocol. Apr-oriT cassette was amplified from pIJ773 using the primer pairs pdel-topA-fw and pdel-topA-rv (Table 2) and used to transform BW25113 carrying cosmid Sv-6-G01. Resulting cosmid (Sv-6-G01 ΔtopA::apr-oriT) was introduced by conjugation into S. venezuelae MD012 strain.  The recombinants were identified by their apramycin resistant and kanamycin sensitive. Double-crossover allelic exchange of the topA locus in MD012, yielding strain MD013.
Gust, B., Challis, G.L., Fowler, K., Kieser, T., and Chater, K.F. (2003). PCR-targeted Streptomyces gene replacement identifies a protein domain needed for biosynthesis of the sesquiterpene soil odor geosmin. Proc. Natl. Acad. Sci. U. S. A. 100, 1541–1546.
Huang, J., Shi, J., Molle, V., Sohlberg, B., Weaver, D., Bibb, M.J., Karoonuthaisiri, N., Lih, C.-J., Kao, C.M., Buttner, M.J., et al. (2005). Cross-regulation among disparate antibiotic biosynthetic pathways of Streptomyces coelicolor. Mol. Microbiol. 58, 1276–1287.
Khaleel, T., Younger, E., McEwan, A.R., Varghese, A.S., and Smith, M.C.M. (2011). A phage protein that binds φC31 integrase to switch its directionality. Mol. Microbiol. 80, 1450–1463.
Paget, M.S., Chamberlin, L., Atrih, A., Foster, S.J., and Buttner, M.J. (1999). Evidence that the extracytoplasmic function sigma factor sigmaE is required for normal cell wall structure in Streptomyces coelicolor A3(2). J. Bacteriol. 181, 204–211.
Ruban-Ośmiałowska, B., Jakimowicz, D., Smulczyk-Krawczyszyn, A., Chater, K.F., and Zakrzewska-Czerwińska, J. (2006). Replisome Localization in Vegetative and Aerial Hyphae of Streptomyces coelicolor. J. Bacteriol. 188, 7311–7316.

