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S.1: Rectangle scaffold and staple routing in cadnano?®. Yellow staples correspond to strut regions
and navy routing is scaffold.



S.2: Hexagon scaffold and staple routing in cadnano?. Yellow staples correspond to strut regions
and navy routing is scaffold.



S.3: Flat closed scaffold and staple routing in cadnano?. Yellow staples correspond to strut regions
and navy routing is scaffold.



S.4: Flat closed scaffold and staple routing in cadnano?. Yellow staples correspond to strut regions
and navy routing is scaffold.
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S.5: MagicDNA? screen capture of 6-bar mechanism with no strut or hinge connections. The
bundles can be manipulated with strut additions to form 4 shapes.
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S.6: (top) agarose gel electrophoresis of rectangle with MgCl, [mM] salt gradient. (bottom) TEM
image of well-folded rectangles at 20mM MgCl,. Scale bar = 100nm.
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S.7: (top) agarose gel electrophoresis of triangle with MgCl, [mM] salt gradient. (bottom) TEM
image of well-folded triangles at 12mM MgCl,. scale bar = 100nm
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S.8: (top) agarose gel electrophoresis of hexagon with MgCl, [mM] salt gradient. (bottom) TEM
image of well-folded hexagons at 26mM MgCls. scale bar = 100nm
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S.9: (top) agarose gel electrophoresis of flat closed with MgCl, [mM] salt gradient. (bottom) TEM
image of well-folded flat closed shapes at 18mM MgCl,. scale bar = 100nm



S.10: (Left) Zoom-out TEM image of long annealing ramp competitive folding reaction; (right)
gallery of sorted individual particles from zoom-out TEM image on left (scale bars = 100nm)
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Table 1: Free energy differences, sequence lengths, and oligo values for each

shape
Free energy # strut
h #
Shape AG [kcal/mol] bases staples

Rectangle -1377 1184* 31*

Hexagon -1131 973 27

Flat Close -1363 1203 29

" Includes fortifying staples

Table S1: Free energies of the strut staples for rectangle, hexagon and flat-closed. The free energy
for the rectangle is calculated with the fortifying staples. Free energies are calculated using the
nearest neighbor approximations3-¢ from a nearest neighbor calculator” with references describing

improved nearest neighbor approximations+-s.
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S.11: (Left) Zoom-out TEM image of 1-cycle annealing ramp for preferred shapes upon strut

actuation; (right) gallery of sorted individual particles from zoom-out TEM image on left (scale bars
=100nm)

12



Undefined:  #Undefined Rectangle * S

-,

a3

.I:uf’::ﬁil, o -t
VR o R TN

Rectangle. | Flatclosed

[ "

» Rectangle Rectangle

.
i -

Redanéle b %gh‘. -;;‘é:;.-Uf‘l;e' ’ned:'

S.12: (Left) Zoom-out TEM image of 2-cycle annealing ramp for preferred shapes upon strut
actuation; (right) gallery of sorted individual particles from zoom-out TEM image on left (scale bars
=100nm)
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S.13: (Left) Zoom-out TEM image of 3-cycle annealing ramp for preferred shapes upon strut
actuation; (right) gallery of sorted individual particles from zoom-out TEM image on left (scale bars
=100nm)
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S.14: (Left) Zoom-out TEM image of 2-cycle annealing ramp for replacement from displaced
rectangle to flat-closed shape (right) gallery of sorted individual particles from zoom-out TEM
image on left (scale bars = 100nm)

15



. LY =3 > 7
: Flat-closed™" Flat-closed d Flat*tlosed
_

S.15: (Left) Zoom-out TEM image of 2-cycle annealing ramp for replacement from displaced
hexagon to flat-closed shape (right) gallery of sorted individual particles from zoom-out TEM
image on left (scale bars = 100nm)
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S.16: (left to right) 1kb ladder, 7249 nucleotide scaffold, rectangle fold, rectangle with
displacement staples subjected to displacement incubation (RD), rectangle without displacement
staples subjected to displacement incubation (RWD), RD with replacement staples subjected to
replacement incubation, RWD without replacement staples subjected to replacement incubation,
flat-closed fold.
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S.17: (left to right) 1kb ladder, 7249 nucleotide scaffold, hexagon fold, hexagon with displacement
staples subjected to displacement incubation (HD), hexagon without displacement staples
subjected to displacement incubation (HWD), HD with replacement staples subjected to
replacement incubation, HWD without replacement staples subjected to replacement incubation,
flat-closed fold
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S.18: (left)TEM image of rectangle polymer at 5mM MgCl, with lateral measurement shown in
blue arrow (right) Polymer intensity profile. Scale bar = 100nm
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Intensity profile rectangle displaced tubes
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S.19: (left)TEM image of rectangle polymer incubated with displacement strands at 8mM MgCl,
with lateral measurement shown in blue arrow (right) Polymer intensity profile of average of 10
polymers. Scale bar = 100nm
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Intensity profile rectangle to flat close cross-section
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S.20: (left)TEM image of rectangle polymer incubated with displacement strands at 8mM MgCl,
then incubated with transformation staples to flat-closed shape with lateral measurement shown
in blue arrow (right) Polymer intensity profile. Scale bar = 100nm
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Intensity profile flat-closed cross-section

180

170

Gray Value
>
o

150

140

130

20 40 60 80 100
Distance [pixel]

S.21: (left)TEM image of flat-closed polymer at 5mM MgCl, with lateral measurement shown in

blue arrow (right) Polymer intensity profile. Scale bar

=100nm
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S.22: TEM image of flat-closed “A” and “B” monomers polymerized in a 2-cycle annealing
incubation with a buffer containing 5mM MgCl,. Scale bar = 100nm.
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S.23: TEM image of flat-closed “A” and “B” monomers polymerized in a 2-cycle annealing
incubation with a buffer containing 10mM MgCl,. Scale bar = 100nm.
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with a buffer containing 20mM MgCl,. Scale bar = 100nm.

S.24: TEM image of flat
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S.25: TEM image of rectangle “A” and “B” monomers polymerized in a 2-cycle annealing
incubation with a buffer containing 5mM MgCl,. Scale bar = 100nm.
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S.26: TEM image of rectangle “A” and “B” monomers polymerized in a 2-cycle annealing incubation
with a buffer containing 10mM MgCl,. Scale bar = 100nm.
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S.27: TEMimage of rectangle “A” and “B” monomers polymerized in a 2-cycle annealing incubation
with a buffer containing 20mM MgCl,. Scale bar = 100nm.
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S.28: TEM image of hexagon “A” and “B” monomers polymerized in a 2-cycle annealing incubation
with a buffer containing 5mM MgCl,. Scale bar = 100nm.
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S.29: TEM image of hexagon “A” and “B” monomers polymerized in a 2-cycle annealing incubation
with a buffer containing 10 mM MgCl,. Scale bar = 100nm.
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