Supplementary Material

1 Supplementary Experimental Procedures

Construction of plasmids and strains.
Phusion DNA polymerase and restriction enzymes (Thermo Scientific) were used in plasmid
constructions (primers are listed in Table S2). Plasmids were verified by sequencing.

To construct the dnaA allele that will encode either pseudo-phosphorylated or phospho-ablative
protein, site-directed mutagenesis was conducted by using corresponding primers (Table S2) and
pET28a-DnaAniss as a template. Mutagenized sequence were obtained by PCR amplification and
ligation into Stul and Xhol cut pET28-DnaAiss plasmid.

For construction of attpC31 attachment site integrative vector, harbouring different dnaA allele,
pSET152 plasmid was digested with EcoRV and Xbal enzymes. The ca. 500 bp fragment of
chromosomal DNA, localized upstream of the dnaA gene and partially within the ORF (reaching the
first natural BamHI restriction site within dnaA gene), was amplified with primers flanked with Xbal
and BamHI restriction site. The remaining dnaA coding sequence was obtained by digestion of
pPET28a-DnaAniss WT/T486D vector with Xhol enzyme and filling in the 5° ends, followed by partial
digestion with BamHl, resulting in 1900 bp fragment. Obtained DNA fragments were ligated, resulting
in pSET-dnaAwiss WT/T486D/T486A integrative vector. An attempt to delete the native dnaA gene was
made by generating apramycin-resistance cassette, derived from plJ773, with primers dnaA_del FW
and dnaA_del RV (Table S2). The dnaA gene on cosmid StH18 (John Innes Centre, Norwich) was
replaced with obtained cassette. The modified cosmid was used for PCR targeting protocol as described
elsewherel.

For construction of AK120 dafsK mutant, apramycin-resistance cassette, derived from plJ773,
was generated with primers afskK_del FW and afsK_del RV (Table S2). The afsK gene present on
cosmid St6F11 (John Innes Centre, Norwich) was replaced with obtained cassette and PCR targeting

protocol was used as described elsewhere! on AK120 strain.
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Supplementary Figures and Tables

2.1 Supplementary Figures
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Fig. S1. High conservation of the DnaA domain I11 from various bacterial species.
Alignment of multiple DnaA domain I11 sequences from closely and distantly related bacterial species:
Streptomyces coelicolor, Streptomyces venezuelae, Mycobacterium tuberculosis, Bacillus subtilis,

Escherichia coli,

marked by light gray background and dot or colon. Numbers correspond to the position of given residue
within protein sequence. S. coelicolor threonine 486 position and corresponding residues in other DnaA

proteins are marked by red rectangle. Sequence alignment was made with Clustal Omega software?.
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Protein sequence data was obtained from UniProt database.
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Staphylococcus aureus and Helicobacter pylori (indicated as sco:SCO3879,
sve:SVEN_3656, mtu:Rv0001, bsu:BSU00010, eco:b3702, sab:SAB0001 and hpy:HP1529,

respectively). Identical residues are marked by dark grey background and asterisk, similar residues are



2.2 Supplementary Tables

Table S1. Bacterial strains and plasmids.

S. coelicolor
Strain Genotype Source
M600 Prototrophic, SCP1", SCP2
- - - laboratory stock
M145 Prototrophic, SCP1", SCP2
M1101 M600 dafsK::aac(3)-1V
M1102 M600 AdramC::aac(3)-1V
M1103 M600 A41468::aac(3)-IV
M600 42244 :aac(3)-1V Hempel et. al, 2012;
M1104 Prof. Mark Buttner
M1105 M600 43102::aac(3)-1V
M1106 II\\/I/GOO 43820-3821::aac(3)-
M1107 II\\/I/GOO A4487-4488::aac(3)-
M1108 M600 44507::aac(3)-1V
Prof. Dagmara Jakimowicz
AK120 M145 dnaN-EGFP (in frame) | and dr Agnieszka Kois-

Ostrowska, laboratory stock

AK120 AafsK::aac(3)-1V

M145  dnaN-EGFP  (in
frame); dafsK::aac(3)-1V

i M145  dnaN-EGFP  (in
ARLZ0 tIpAD frame); attB,cs:::tipAQD
AK120 tipA afsK M145  dnaN-EGFP  (in

frame); attB,cs;::tipA afsK

M1101 pKF256

M600 dafsK::aac(3)-1V;
attB,sr;::afskK

M145 attB,c;3;::dnaAniss WT;

del-DnaA AdnaA (in frame)
DnaAwniss WT M145 attB,c;3;::dnaAniss WT
DnaAviss T486D M145 attB,c3:::dnaAnise

T486D

this work



Table S1 continued.

E. coli
Strain Genotype Source
F~ endAl gInV44 thi-1 recAl relAl
gyrA96 deoR nupG purB20
DH50. p80dlacZAM15  A(lacZYA-argF)U169,
hsdR17(rk mk*), A~
ET pUZ8002 am-13::Tn9 dem-6 hsdM, pUZ8002, Kan® | laboratory stock
B F ompT gal dcm lon hsdSg(rs ms")
BL21(DE3) MDE3 [lacl lacUV5-T7p07 indl sam7
nin5]) [malB*Jk-12(2%)
BL21 B F ompT gal dcm lon hsdSg(re ms™
)[malB*Jk-12(4°)
Plasmids
Plasmid General description Source
i _ pET28a induced expression vector
pPET28a-DnaAniss carrying dnaAuiss gene laboratory stock
vector integrating into S. coelicolor
chromosomal ¢C31 attachment site;
p1J6902 carries thiostrepton-inducible tipA laboratory stock
promoter
KE 592 plJ6902 derivative, carries thiostrepton | Hempel et. al,
P inducible afsK gene 2012
vector integrating into S. coelicolor
pSET152 chromosomal ¢C31 attachment site laboratory stock
i _ vector integrating into S. coelicolor
83.?;.%%5 NaAriss chromosomal @C31 attachment site; | this work
carries dnaA allele
olJ773 source of the aac(3)IV (apramycin) laboratory stock

resistance cassette



Table S2. Oligonucleotide primers used in this study.

Primer

Sequence 5’ - 3’

General description

Stul_dnaA FW

TCGCCGAGGCACCCG
CCA

Xhol_dnaA RV

GTGGTGCTCGAGTGC
GGC

dnaA_T486D_UP

GCCGCCGGAGCTGGA
GGACCGCATCGCGAT
CCTGC

dnaA_T486D_DN

GCAGGATCGCGATGC
GGTCCTCCAGCTCCG
GCGGC

Primers used in site-directed mutagenesis
of dnaAniss encoding pET28a plasmid.

dnaA_del FW

TTGGAGCAACTTCTC
GGAGAGGGCCGCGG
GCAGGGCGTCCATAT
GATTCCGGGGATCCG
TCGACC

dnaA_del RV

GGGTCCCGGAGGCGC
CTTCGTGACCGGTGG

GGTCGGTCGCATATG

TGTAGGCTGGAGCTG
CTTC

Primers used for generation of dnaA:
aac(3)-1V disruption cassete.

dnaA_pprom_ FW

GGATCCAGTGCTCGT
CCTTCGAC

dnaA_pprom RV

TCTAGAGATGTCATG
ACCCGACCGGGAT

Primers used for amplification of ~500 bp
fragment of chromosomal DNA, localized
upstream of the dnaA gene and partially
within the ORF (see Construction of
plasmid and strains in Supplementary
procedures).

afsK_del FW

GTGGTGGATCAGCTG
ACGCAGCACGATCCG
CGGCGGATCATTCCG
GGGATCCGTCGACC

afsK_del RV

TCACGTCGTACGGGC
GGTCCCCGTGCCCTT
CTCCGCGTCTGTAGG
CTGGAGCTGCTTC

Primers used for generation of afsK::
aac(3)-1V disruption cassete.

afsKk_FW

GGATCCGTGGTGGAT
CAGCTGACGCA

afsKk_RV

TCACGTCGTACGGGC
GGT

Primers used for amplification of afsK gene

oriC_Bf2_IR700

CCTCGCACGTCCCCG
CGTCTC

oriC_Br7_IR700

GGCATGTGGAGAAGC
TGGTGATC

Primers used for generation of near-
infrared labelled oriC fragment.
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