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Figure S1: Normalized distributions of hinge angles ® for the five hinge designs from CG
modeling (red) and compared against those obtained from experimental TEM images (blue).
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Figure S2: Equilibrium hinge angles @, for the five hinge designs predicted using the software
CanDo. The angles predicted from the CG model and those obtained from experiments are

shown as reference.



arm helix arm helix

Figure S3: Representative snapshot of the joint (blue) and the springs (red) for the Ob hinge
obtained from MD simulations illustrating how the three springs connecting the lower layer
of hinge arm helices are effectively dsDNA helices containing single nicks and how the strong
bending stress in these nicked dsDNA connections force the hinge arm helices to deform.
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Figure S4: Root mean square fluctuations (RMSF) of the entire Ob hinge and of its two arms
individually. The RMSFs are calculated relative to the average structures obtained over the
entire MD trajectory.



H-bond Occupancy

Figure S5: DNA-backbone representation of (a) 11b, (b) 32b, and (c¢) 53b hinges, colored ac-
cording to the fraction of the time their nucleotide bases remain bonded to their complemen-
tary bases (H-bond occupancy). Cyan-, red-, and white-colored regions indicate unpaired,
weakly paired, and strong paired bases.
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Figure S6: Distance between adjacent bases of the staple strands of the six joint helices,
plotted for each of the five hinge designs.
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Figure S7: Correlation between the four largest dynamic modes of the 74b hinge obtained
from principal component analysis. The x- and y-axes show the magnitude of the projections.
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Figure S8: Average structure of the 74b (top) and Ob hinge (bottom) depicting the expulsion
of the ssDNA springs in the former due to electrostatic repulsion. Hinges are represented by
lines connecting the center of masses of the DNA bases and only their top view is shown.
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Figure S9: Total potential energy and the component of this energy arising purely from
electrostatic repulsion plotted as a function of simulation time for the Ob hinge.
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Figure S10: caDNAno design of the Ob hinge. The ssDNA scaffold and staple strands are
shown in blue and red, respectively. The dsDNA helices are labeled 0 to 17 on the left.

11



e e e e e e e e R
o L B R B L, T, T T, b H HI, G ]
P A § [N § D A IO [ I, IC.. .. I [ [ - gﬁﬁ
e e e e e R I e S
o b T I TR e
Q) S| | i | v o v o e § e o o

. T e e o e
o Ity il it e L Lt L L

Figure S11: caDNAno design of the 11b hinge. The ssDNA scaffold and staple strands are
shown in blue and red, respectively. The dsDNA helices are labeled 0 to 17 on the left.
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Figure S12: caDNAno design of the 32b hinge. The ssDNA scaffold and staple strands are
shown in blue and red, respectively. The dsDNA helices are labeled 0 to 17 on the left.
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Figure S13: caDNAno design of the 53b hinge. The ssDNA scaffold and staple strands are
shown in blue and red, respectively. The dsDNA helices are labeled 0 to 17 on the left.
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Figure S14: caDNAno design of the 74b hinge. The ssDNA scaffold and staple strands are
shown in blue and red, respectively. The dsDNA helices are labeled 0 to 17 on the left.
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Figure S15: Hinge angle distribution of the Ob hinge obtained from CG MD simulations at
two different monovalent salt concentrations: 150 mM (red) and 500 mM (blue).
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Figure S16: Autocorrelations ((®(t) — ®¢)(P(0) — ®¢)) in the hinge angle computed from
CG MD simulations for the five hinge designs (solid black lines) along with exponential
fits to the decaying portion of the curves (dashed red lines). The characteristic decay time
constants obtained from the fits are also specified in each figure.
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