






































 595 

Fig. S6  (A). Snap-shot of MukBEQ EF clusters with ATP-Mg2+ in 150mM NaCl under 1 pN force. 596 
(B). Snap-shot of MukBEQ with MukE, MonoMukF and ATP-Mg2+ in 150mM NaCl on the 597 
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biotinylated anti-His6-antibody functionalized PEG surface. Left channel is Sytox Orange 598 
stained DNA, and the right channel is Cy5 labelled MukBEQ. 599 

 600 

 601 

 602 

Fig. S7 DNA wrapping around the head domain of MukB and sliding. Proposed model based on 603 
published crystal structure (Woo et al., 2009): DNA is topologically entrapped by a MukB head in the 604 
presence of the MukF C terminus. C terminus of MukF inserts into the groove of DNA (also see video 605 
14). Structural studies of wide-type SMC complex would help verify the DNA binding sites. This DNA 606 
sliding model can also explain the different behaviours of other SMC-similar proteins. For example, 607 
Mre11-nuclease & Rad50-ATPase complex show different properties when interacting with linear or 608 
with circular DNA (not supercoiled), while linear DNA is more probable to slide into the Rad50 ring to 609 
allow digestion by Mre11-nuclease (53). Also, cohesion complexes act differently in the presence of 610 
linear and circular DNA (not supercoiled) attached to beads under high salt concentration, where a 611 
cohesion complex can slide off the free ends of linear DNA, but gets trapped on circular DNA (54). 612 

 613 

 614 

Fig. S8 Calibration of applied force and flowrate. The flowrate is between 1ul/min to 100ul/min. The 615 
applied force is calibrated based on the previous studies (55).The relationship between applied flow 616 
rate and relative λDNA length, fitted to the Worm-Like Chain (WLC) model (solid line) with the fitted 617 
persistence length of 43 nm and a contour length of 16.3 μm.   618 
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