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Extended Data Fig. 4 | Experimental predictions of the particle and pipette positions. Screenshots from the program predicting the lateral positions of the particle 
(red circle) and of the pipette (green box). It also predicts the axial position (z-position) of the particle relative to the focus, written in red.
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Extended Data Fig. 5 | Force-extension curves from autonomous experiments. 
The blue curves show the stretching and the red ones show the relaxation of a 
DNA revealing hysteresis due to nicking, especially in the 4 to 5 µm extension 
range. The curves are plotted with high transparency to enable comparison. In 
total, there are 565 different curves from 16 different molecules aligned to have 

the same position when the force is 30 pN. These curves are all obtained from 
the same experiment session and include the experiments in which a single 
DNA of length 4 µm is attached and tethers do not break before reaching the 
overstretching plateau.
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Extended Data Fig. 6 | Force-extension curves from autonomous experiments 
compared to the WLC model. Comparison of the extensible WLC model, with 
lp = 43 nm and K0 = 1200 pN, and the 565 different stretching curves from 
Extended Data Fig. 5. The overall agreement is excellent, with minor deviations 

we attribute to hysteresis caused by nicking of the molecules visible in a few 
curves also at low forces for which the molecule has not re-annealed before the 
next pull is initiated.
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Extended Data Fig. 7 | U-Net training data. (a) Simulated images generated 
using the DeepTrack2 Python package and used for training the U-Net. Small 
particles are added to the background and used as noise to prevent false positives 

in the output (for example, classifying the pipette as a particle). (b) The targets 
are binary masks with the same size as the images. The U-Net is tasked to predict 1 
for pixels containing particles (yellow circles) and 0 otherwise.
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