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SUPPLEMENTAL FIGURE LEGENDS 
Table S1. Summary of all initial RECQ5 ATP hydrolysis rates for all tested reaction 
conditions. This table shows the initial ATPase rate for RECQ5, RECQ5–F666A, and GFP–
RECQ5 under each of the indicated reaction conditions. Reported values represent the mean and 
standard deviation of three different experiments.  
 
Figure S1. Comparison of ATPase activity levels for RECQ5 and GFP–RECQ5 under 
different reaction conditions. (A) ATPase activity levels for RECQ5 and GFP–RECQ5 with 
either ssDNA or dsDNA, as indicated. (B) ATPase activity levels for RECQ5 and GFP–RECQ5 
with ssDNA in the presence of various concentrations of RPA, as indicated. (C) ATPase activity 
levels for RECQ5 and GFP–RECQ5 with ssDNA in the presence of various concentrations of 
RAD51, as indicated. All data in this figure represent the 15–minute time points take from Figure 
1B–F; individual data points represent the results of three independent experiments, bar heights 
represent the mean of the three experiments and the error bars represent the standard deviation 
of the three experiments; P values are provided for comparison of different data sets.  
 
Figure S2. Summary of RECQ5 translocation characteristics under various reaction 
conditions. (A) Comparison of RECQ5 translocation velocities. Error bars represent 95% 
confidence intervals obtained through Gaussian fits. (B) Comparison of RECQ5 processivity 
values. Error bars represent 95% confidence intervals obtained through bootstrap analysis. 
Statistical analysis of the data sets were conducted by using a Student’s T–test for comparison 
of the velocity and processivity results from the different reaction conditions to assays conducted 
with unlabeled RECQ5 and unlabeled RAD51 using RPA–GFP as a readout for translocation 
activity (corresponding to the second data columns in each panel).  
 
Figure S3. Photobleaching and AFM analysis of RECQ5. (A) Kymograph showing 
photobleaching of GFP–RECQ5 (green) under constant laser illumination conditions. The location 
of the GFP–RECQ5 was first confirmed under shuttered illumination conditions (as indicated), 
and then switched to continuous illumination to induce photobleaching. (B) Example of GFP–
RECQ5 photobleaching steps. (C) Distribution of observed photobleaching steps; note, examples 
categorized as having ≥4 steps were too bright to definitely ascribe to a specific number of 
photobleaching steps. (D) Volumetric analysis of AFM images (see inset) of RECQ5 alone or (E) 
RECQ5 in the presence of a 49–nt ssDNA fragment. The frequency of occurrence is shown as 
the percentage of the various signals of a defined molecular mass. (F) Example of an AFM image 
for RECQ5 in the absence of DNA. (G) Example of an AFM image for RECQ5 in the presence of 
DNA. 
 
Figure S4. BLI analysis of RECQ5–mediated disruption of RAD51–K133R, RAD51–K133A 
and RAD51–I287T nucleofilaments. (A) BLI traces for RECQ5–mediated interferometry change 
on RAD51–WT and RAD51–K133R nucleofilaments. The data from the time period where BRC3 
was added to the RAD51 filament in the absence or presence of RECQ5, were normalized to the 
starting point. The % of optical thickness change was then plotted as a function of time for each 
nucleoprotein filament. (B) Destabilization of RAD51–WT and RAD51–K133R nucleoprotein 
filaments by BRC3 repeats in the absence of RECQ5. BLI traces for BRC3–mediated 
interferometry change on RAD51–WT and RAD51–K133R nucleofilaments. The data from the 
time period where BLI buffer was added to the RAD51 filament in the presence of BRC3 were 
normalized to the starting point. The % of optical thickness change was then plotted as a function 
of time for RAD51–WT (black) and RAD51–K133R (red) nucleoprotein filament. (C) BLI traces for 
RECQ5–mediated interferometry change on RAD51–WT and RAD51–K133A. The data from the 
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time period where BRC3 was added to the RAD51 filament in the absence or presence of RECQ5, 
were normalized to the starting point. The % of optical thickness change was then plotted as a 
function of time for each nucleoprotein filament. (D) BLI traces for RECQ5–mediated 
interferometry change on RAD51–WT and RAD51–I287T. The data from the time period where 
BRC3 was added to the RAD51 filament in the absence or presence of RECQ5, were normalized 
to the starting point. The % of optical thickness change was then plotted as a function of time for 
each nucleoprotein filament. (E) BLI analysis of RAD51 binding to surface immobilized GST–
BRC3. The indicated RAD51 variants (1 µM each) were bound to anti-GST biosensors coated 
with GST–BRC3 (association phase) and after 120 seconds the biosensor was flushed with 
protein–free buffer to initiate RAD51 dissociation (dissociation phase).   
 
Figure S5. Assembly and disassembly kinetics for DMC1. (A) Kymographs showing the 
assembly and disassembly of DMC1 filaments on single ssDNA molecules in the presence of 0.5 
nM RPA–GFP (green). Assembly reactions were initiated by injecting 2 µM DMC1 together with 
2.5 mM ATP and 1.5 mM Ca2+ into sample chambers containing ssDNA molecules coated with 
RPA–GFP while monitoring the loss of RPA–GFP signal. Disassembly reactions were initiated by 
flushing ATP and Ca2+ from the sample chambers while monitoring the increase in ssDNA–bound 
RPA–GFP signal. (B) Graphs showing the normalized RPA–GFP signal intensity integrated over 
entire ssDNA molecules during the assembly of the DMC1 filaments. Shaded error bars represent 
68% confidence intervals of indicated ssDNA molecules. (C) Graphs showing the normalized 
RPA–GFP signal intensity integrated over entire ssDNA molecules during DMC1 filament 
disassembly. Shaded error bars represent 68% confidence intervals of indicated ssDNA 
molecules. 
 
Figure S6. BLI analysis of RAD51, DMC1 or RPA interaction with RECQ5. Increasing 
concentrations (as indicated) of either (A) RAD51, (B) DMC1 or (C) RPA were bound to Protein 
A biosensors coated by RECQ5 (association phase), and after 120 seconds flushed with protein–
free buffer to induce dissociation. (D) Plot of observed end–points of optical thickness for 
corresponding interactions with RECQ5 as function of protein concentration. 
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