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Interactions of the Bacillus subtilis DnaE polymerase with replisomal proteins modulate its

activity and fidelity
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Supplemental Figure S1

Relevant protein-protein interactions in the replisome.

Small and large grey circles represent proteins and protein complexes, respectively. DnaC:
helicase; DnaG: primase; DnaE: DNA polymerase; PolC: DNA polymerase; DnaX, HolA and
HolB: subunits of the clamp loader; DnaN: clamp; SSB: single stranded binding protein. The
DnaE-DnaC-DnaG complex is at the heart of the lagging strand half of the replisome (see

the text for more details).
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Supplemental Figure S2

SDS-PAGE gels showing the purified proteins

N-terminal hexahistidine-tag maltose binding protein cleaved DnaE purification steps (A) and
scheme (B). C: SDS-PAGE gels showing the purified DnaN, DnaX, HolB and YqgeN proteins.
D. SDS PAGE monitoring the purification of SSB. Numbered lanes show the crude lysate
(lane 1), ammonium sulphate supernatant (lane 2), the protein after the ammonium sulphate
cut as was loaded onto hiTrap Q HP (lane 3), the flowthrough from the HisTrap Q HP (lane
4), the protein eluted from HisTrap Q HP (lane 5) and two fractions after the final gel filtration

through a HiLoad 26/60 Superdex (lanes 6, 7). (E) SDS-PAGE gels showing the purified

POIC, POleo|- and POICexo-.
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Supplemental Figure S3

The over-replication of the oriC region in cells depleted in PolC activity is independent on Pol
l.

Left panel: The DGRM818 strain encoding PolC from the IPTG inducible promoter Pspac
and deleted for polA, was grown in the presence of 1mM IPTG and then diluted in the
absence of the inducer. The ori/ter ratio was determined by qPCR at different time points
upon inducer removal. Right panels: Exponentially growing EDV97 cells lacking polA were
treated with a lethal concentration of a HB-EMAU (10 uM). The ori/ter ratio was determined
by gPCR at different time points upon HB-EMAU treatment. Representative experiments are

shown.
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Supplemental Figure S4

Replication arrest in thermosensitive DnaE mutants.

Exponentially growing cultures of dnaE, dnaD and dnal thermosensitive mutants were
shifted from permissive (30°C) to restrictive (49°C) temperature and the ori/ter ratio was
measured by qPCR before (0 min) and after (20 and 40 min) the temperature shit up.
Representative experiments are shown. D23: dnaD23 (L1434); 12: dnal2 (L1439); 2.1:
dnaE2.1 (DGRM630); 2.2: dnaE2.2 (DGRM1); 2.3: dnaE2.3 (DGRMG631); 2.4. dnaE2.4
(DGRM2); 2.5: dnaE2.5 (DGRM632); 2.6: dnaE2.6 (DGRM3); 2.7: dnaE2.7 (DGRM633);

2.8: dnaE2.8 (DGRM634); 2.10: dnaE2.10 (DGRM4); 2.11: dnaE2.11 (DGRM635).
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Supplemental Figure S5

Alignment of E. coli and B. subtilis DnaE.

The essential aspartic acid residues for the polymerase activity are located at the positions
382 and 384 for B. subtilis DnaE. The alignment was created using EMBOSS Water from
EMBL-EBI. The full-length protein has 37.8% identity, 56.8% similarity, 6.7% gaps with an

alignment score of 1922.5. The region in question showed good alignment.
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Supplemental Figure S6

Search for the DnaE proofreader

Strains encoding a WT or a mutated form of the PolC 3'>5 exonuclease proofreader
(PolCnut1) or lacking enzymes containing a domain homologous (DinG and KapD)
(DGRM803-804) or distantly related (YprB and PpsA) (DGRM806, DGRMS808) to
proofreaders or lacking a gene endowed with a 3’>5’ exonuclease activity (YhaM)
(DGRM810) were tested for spontaneous mutagenesis using the Rif* assay. Bars represent

mean values and standard errors from at least six independent cultures.
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Supplemental Figure S7

Effect of HB-EMAU-induced depletion of PolC activity on growth and replication.

A. Optical analysis of the B. subtilis 168 strain growth in LB broth supplemented with
different concentrations of HB-EMAU (pg/mL).

B: Plating efficiency of the B. subtilis 168 strain and its RecA™ derivative (HVS567) on LB

plates supplemented with different concentrations of HB-EMAU.

C: Ori/ter ratio at various HB-EMAU concentrations. Exponentially growing B. subtilis 168
cells were treated 90 min with different HB-EMAU concentrations. At ODggonm Of about 0.2,
the total DNA was extracted and analyzed by qPCR to measure the orifter ratio. A

representative experiment is shown.
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Supplemental Figure S8

B. subtilis PolC/PolC./PolCey,- activity assays.

Primer extension assays using short radiolabelled 15mer annealed onto longer
oligonucleotide template (110 bases) for the detection of polymerase and exonuclease
activities. Polymerase products (65) and exonuclease products (s) are indicated. Protein
concentration titration assays (5, 10, 20, 40, 80, 200, 500 and 1000 nM) on DNA- (A, D, E)
or RNA-primed (C) templates. Time course assays (2, 4, 7, 10, 15, 20, 30 and 60 minutes)
with DNA-primed template and 80 nM PolC (B). The reaction samples were resolved by
electrophoresis through denaturing 15% (v/v) urea-polyacrylamide gels, the results were
analyzed using molecular imager and associated software (Bio-Rad) and the percentage of
the assay products was plotted using Graphpad — Prism 6. Bars represent mean values with

standard errors of at least three independent protein samples.
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Supplemental Figure S9

Electophoretic Mobility Shift Assays on DnaE and PolCe,..

EMSAs showing the binding affinity of DnaE and PolCey. to DNA primed (15 nt) templates
(30 nt). Protein concentration titration assays were carried out (5, 10, 20, 40, 80, 160, 320,
640 and 1000 nM) in the presence of 0.66 nM radiolabelled template (asterisk) and
incubated at 37°C for 5 minutes. Lanes labeled C, represent the control radiolabelled
substrate on its own. Reaction samples were resolved by native PAGE and the results were

analyzed using molecular imager and associated software (Bio-Rad).
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