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DisA binds DNA with low affinity at low Mg* concentration

DisA preferentially binds DNA at physiological Mg?* concentrations (Figure S1A). Since RuvA preferentially
binds H] DNA in the presence of EDTA, and binding is strongly reduced the presence of 10 mM MgCl [1-
3], and RecU binds HJ DNA in the presence of 1 mM MgCl: and cleaves the H] DNA to yield two nicked
duplex products in the presence of 10 mM MgCl: [4,5] the binding affinity of DisA to the different DNA
substrate was re-evaluated by reducing Mg?* concentrations.

In the absence of Mg?, DisA poorly bound HJ-J3 DNA (Figure S1B), and in the presence of 1 mM MgClz,
DisA binds HJ-J3 DNA with ~6-fold lower affinity (p <0.01, Koapp of 18 £ 1.5 nM) when compared to
physiological Mg? concentrations (10 mM) (Figure S1A-B). When HJ-J3 DNA was replaced by flayed DNA,
dsDNA or ssDNA, similar Kpapp values were calculated (Figure S1A-B). Except with dsDNA, large molecular
mass complexes that mainly remained trapped in the well were observed. These results suggested that DisA
prefers to bind branched DNA, and that the engagement of DisA with dsDNA is different to that with
branched DNA, in accordance with DisA scanning the dsSDNA and pausing upon a replicative stress in vivo.
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Supplementary Figures S1 to S3
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Figure S1. Affinity of DisA for different DNA substrates. (A) The depicted DNA substrates were radiolabelled and
incubated with increasing DisA concentrations (by doubling from 0.45 to 60 nM) for 15 min at 37 °C in buffer C containing
1 or 10 mM MgCla. 0.2% glutaraldehyde was then added and protein-DNA complexes were separated by EMSA. (B) [y-
32P] H] DNA was incubated with increasing concentrations of DisA (doubling from 0.45 to 60 nM) for 15 min in buffer C
containing 1 mM or 10 mM MgClz or 5 mM EDTA at 37 °C. The DisA-HJ] DNA complexes were detected by EMSA, and

the fraction of DisA-HJ] DNA quantified as described in Materials and methods. The results are shown as the mean +
SEM of the Kbapp value in nM of at least 3 independent experiments.
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Figure S2. DisA DAC activity requirements. (A) DAC activity is higher at 10 mM Mg?* ions. DisA (60 nM) was incubated
in buffer D containing 1 mM MgClz, 10 mM MgClz: or 5 mM EDTA and 100 uM ATP (at a ratio of 1:2000 [a®2P]-ATP:ATP)
at 37°C. Samples were taken at different times and separated by TLC. Spots corresponding to the ATP and c-di-AMP
molecules were quantified and the mean + SEM of >3 independent experiments is shown. (B) DisA DAC activity is
inhibited specifically by binding to HJs. DisA (60 nM) was incubated in buffer D containing 10 mM MgClz and 100 pM
ATP (at a ratio of 1:2000 [a®?2P]-ATP:ATP) in the absence or presence of increasing concentrations (doubling from 15 to
240 nM) of HJ-J3 or dsDNA at 37°C for 30 min. Samples were separated by TLC. Spots corresponding to the ATP and c-
di-AMP molecules were quantified and the mean + SEM of >3 independent experiments is shown.
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Figure S3. Extent of spontaneous chromosomal fragmentation in the ArecU context. (A) Agarose plugs were prepared
from unperturbed wt and ArecU cells and were subjected to PEGE. The marker shown is a Lambda DNA HindIII digest,
and the running positions of markers shown on the rigth. (B) Quantification of the chromosomal fragmentation. The
amount of chromosomal fragmentation was calculated dividing the signal in the 610- 48 Kb region in a given lane by the
combined signal of the lane plus well and results are plotted relative to the signal of the wt that has a value of 1. The
results shown are the mean of + SD of three independent experiments.



