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S1 Summary figure

Scaffold Staples

Staple set 1
Set 2

Set 3 Set 4
Set 5

20 nm

100nm

Polyhedra self-assembled from stiff, tunable DNA tripods

Fig. S1. 20−60 megadalton DNA polyhedra. 20−60 megadalton DNA wireframe polyhedra assembled from tunable DNA-origami tripods. Top,
schematics showing the assembly process of tripod monomers and the polyhedra; middle, TEM images of polyhedra; bottom, super-resolution
fluorescence images of polyhedra. These polyhedra are significantly larger than previous DNA polyhedra in Fig. 1A, including (1) a cube1, a
truncated octahedron11, a tetrahedron13, an octahedron12, (2) a tetrahedron, a dodecahedron, and a buckyball assembled from three-arm DNA
tiles16, (3) a DNA-origami tetrahedron24, and (4) an icosahedron assembled from three DNA-origami monomers5.
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S2 Materials and methods
Materials and sample preparation. DNA strands were synthesized by Integrated DNA Technology, Inc. (www.idtdna.com)
or Bioneer Corporation (us.bioneer.com). To assemble the structures, unpurified 100 µM DNA strands were mixed with p8064
scaffold in a molar stoichiometric ratio of 10:1 in 0.5 × TE buffer (5 mM Tris, pH 7.9, 1 mM EDTA) supplemented with 12 mM
MgCl2. The final concentration of p8064 scaffold was adjusted to 10 nM. Cy3b-modified DNA oligonucleotides were purchased
from Biosynthesis (Lewisville, TX). Streptavidin was purchased from Invitrogen (S-888, Carlsbad, CA). Bovine serum albumin
(BSA), and BSA-Biotin was obtained from Sigma Aldrich (A8549, St. Louis, MO). Glass slides and coverslips were purchased
from VWR (Radnor, PA). Two buffers were used for sample preparation and imaging for super-resolution DNA-PAINT imaging:
Buffer A (10 mM Tris-HCl, 100 mM NaCl, 0.05% Tween-20, pH 7.5), buffer B (5 mM Tris-HCl, 10 mM MgCl2, 1 mM EDTA,
0.05% Tween-20, pH 8)

Annealing ramps. The strand mixture was then annealed in a PCR thermo cycler using a fast linear cooling step from 80◦C to
65◦C over 1 hour, then a 42 hours linear cooling ramp from 64◦C to 24◦C.

Agarose gel electrophoresis. Annealed samples were subjected to gel electrophoresis in 0.5% TBE buffer that includes 10 mM of
MgCl2, at 90V for 3 hours in a ice-water bath. Gels were stained with Syber R©Safe before imaging

TEM imaging. For imaging, 2.5 µL of annealed sample were adsorbed for 2 minutes onto glow-discharged, carbon-coated TEM
grids. The grids were then stained for 10 seconds using a 2% aqueous uranyl formate solution containing 25 mM NaOH. Imaging
was performed using a JEOL JEM-1400 TEM operated at 80 kV.

Super-resolution imaging. Fluorescence imaging was carried out on an inverted Nikon Eclipse Ti microscope (Nikon Instruments,
Melville, NY) with the Perfect Focus System, applying an objective-type TIRF configuration using a Nikon TIRF illuminator with
an oil-immersion objective (CFI Apo TIRF 100×, NA 1.49, Oil). For Cy3b excitation a 561 nm laser (200 mW nominal, Coherent
Sapphire) was used. The laser beam was passed through cleanup filters (ZET561/10, Chroma Technology, Bellows Falls, VT)
and coupled into the microscope objective using a multi-band beam splitter (ZT488rdc/ZT561rdc/ZT640rdc, Chroma Technology).
Fluorescence light was spectrally filtered with an emission filter (ET600/50m, Chroma Technology) and imaged on an EMCCD
camera (iXon X3 DU-897, Andor Technologies, North Ireland). Imaging was performed without additional magnification in the
detection path, yielding 160 nm pixel size.

Sample preparation and imaging. For sample preparation, a piece of coverslip (No. 1.5, 18×18 mm2, 0.17 mm thick) and a
glass slide (3×1 inch2, 1 mm thick) were sandwiched together by two strips of double-sided tape to form a flow chamber with inner
volume of ≈20 µL. First, 20 µL of biotin-labeled bovine albumin (1 mg/mL, dissolved in buffer A) was flown into the chamber and
incubated for 2 min. The chamber was then washed using 40 µL of buffer A. 20 µL of streptavidin (0.5 mg/mL, dissolved in buffer
A) was then flown through the chamber and allowed to bind for 2 min. After washing with 40 µL of buffer A and subsequently with
40 µL of buffer B, 20 µL of biotin-labeled microtubule-like DNA structures (≈300 pM monomer concentration) and DNA origami
drift markers (≈100 pM) in buffer B were finally flown into the chamber and incubated for 5 min. The chamber was washed using
40 µL of buffer B. The final imaging buffer solution contained 3 nM Cy3b-labeled imager strands in buffer B. The chamber was
sealed with epoxy before subsequent imaging. The CCD readout bandwidth was set to 3 MHz at 14 bit and 5.1 pre-amp gain. No
EM gain was used. Imaging was performed using inclined illumination with an excitation intensity of ∼200 W/cm2 at 561 nm. 3D
images were acquired with a cylindrical lens in the detection path (Nikon). All images were reconstructed from 5000 frame long
time-lapsed movies acquired with 200 ms integration time, resulting in ≈17 min imaging time.

Image processing and drift correction. Super-resolution DNA-PAINT images were reconstructed using spot-finding and 2D-
Gaussian fitting algorithms programmed in LabVIEW (Jungmann, R., et al. Nature methods, advance online publication, 2014).
A simplified version of this software is available for download at http://dna-paint.net or http://molecular-systems.net/software. The
N-STORM analysis package for NIS Elements (Nikon) was used for data processing. 3D calibration was carried out according to
the manufacturer’s instructions. DNA origami drift markers (Lin, C., et al. Nature chemistry 4, 832-839, 2012) were used as fiducial
markers. The high binding site density increases the probability to observe one bound imager strand per structure in each image
frame. Furthermore, the fluorescence intensity of the origami drift markers is similar to single imager strand binding events and the
markers never “bleach”. These properties render DNA origami structures as ideal drift markers. Drift correction was performed by
tracking the position of each origami drift marker structure throughout the duration of each movie. The trajectories of all detected
drift markers were then averaged and used to correct the drift in the final super-resolution reconstruction.

Determination of localization accuracy. Fitting a 1D-Gaussian function to the distribution of z localizations from DNA origami
drift markers and calculating the standard deviation was used to determine the localization accuracy in z. As origami drift markers
are 2D structures, all binding events occur in a 2D plane on the surface, and thus at the same z location. Localization accuracy
in x and y was determined by calculating the average separation of single-molecule localizations in neighboring frames, which
can be attributed to an imager strand binding to a single docking strand. As multiple docking strands are used in each vertex of
the polyhedral (∼18 strands per vertex), one cannot fit the distribution of binding events per vertex, as this would result in an
overestimation of the localization accuracy; The measured value per vertex would represent a convolution of the actual localization
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accuracy with the spatial extent of the binding sites in this vertex.
Spatial vs. temporal imaging resolution. In stochastic super-resolution microscopy such as DNA-PAINT, one can generally

make the statement, that there is a tradeoff between spatial and temporal resolution. Higher spatial resolution can be obtained by
collecting a larger amount of photons per binding or photoswitching event. This can be achieved by increasing fluorescence ON
times and matching the camera integration time to these ON times. In DNA-PAINT imaging, this can be accomplished by increasing
the binding stability of the imager/docking complex (i.e. going from a 9 to a 10-nt interaction region) and increasing the camera
integration time to match the longer binding time, which in turn results in a longer image acquisition time.
Higher temporal resolution can be obtained by reducing the binding stability of the imager/docking complex (i.e. going from a 9 to
a 8-nt interaction region) and decreasing the camera integration time to match the shorter binding time.
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S3 Design details

S3.1 Connections at the vertex

First-layer scaffold connections
Second-layer staple connections
Third-layer staple connections

Three-arm junction

Arm 1

Arm 2

Arm 3

=
***
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*

*

*

* *

*

*

*

*

*

**
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Fig. S2. Connections at the vertex the three-arm monomer. Three layers of connections at the vertex: (1) the first-layer (innermost) connections
(red) are formed by the scaffold strand only. There are no extra bases between the duplexes. (2) the second-layer (middle) connections and (3)
the third-layer (outmost) connections are DNA duplexes (i.e. the vertex helices) formed by staple strands and their complementary strands. Each
polyhedron used different number of vertex helices with different lengths (see table below), which were estimated on the distances between the
ends of the 16-helix arms at the vertexes. For detailed design and sequence information, please refer to Fig. S17 to Fig. S22. The “*”s denote the
helices where DNA handles were placed for DNA-PAINT.

Number of 1st-layer helices length of 1st-layer helices Number of 1st-layer helices length of 2nd-layer helices
Tetrahedron 0 n/a 0 n/a

Triangular prism 3 15bp, 15bp, 18bp 0 n/a
Cube 3 15bp, 15bp, 15bp 3 15bp, 15bp, 15bp

Pentagonal prism 3 15bp, 15bp, 12bp 0 n/a
Hexagonal prism 3 24bp, 24bp, 12bp 3 19bp, 19bp, 15bp
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S4 Connection pattern

S4.1 Connection pattern of three-arm monomers
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Number of connections 2 4 6 8 10 12 14 16
12 <—> 13 12 <—> 13 12 <—> 13 12 <—> 13 12 <—> 13 12 <—> 13 12 <—> 13 12 <—> 13

9 <—> 10 9 <—> 10 9 <—> 10 9 <—> 10 9 <—> 10 9 <—> 10 9 <—> 10
 8 <—> 11 8 <—> 11 8 <—> 11 8 <—> 11 8 <—> 11 8 <—> 11

2 <—> 7 2 <—> 7 2 <—> 7 2 <—> 7 2 <—> 7
4 <—> 5 4 <—> 5 4 <—> 5 4 <—> 5

3 <—> 6 3 <—> 6 3 <—> 6
0 <—> 15 0 <—> 15

1 <—> 14

A B

C

Fig. S3. Connection pattern. (A) A three-arm tripod monomer. (B) The cross-section of an arm of the three-arm monomer. The red arrows in A

and B indicate the same direction. The dotted line indicates the line of reflection symmetry. (C) The connection patterns that were implemented
in Fig. 2B to Fig 2E. See Fig. S17 to Fig. S22 for design and sequence details.
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S5 TEM images of the polyhedra

S5.1 TEM images of the tetrahedron

100 nm

Fig. S4. Zoomed-in TEM images of the tetrahedron.
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500 nm

Fig. S5. Zoomed-out TEM images of the tetrahedron.
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S5.2 TEM images of the triangular prism

100 nm

Fig. S6. Zoomed-in TEM images of the triangular prism.
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500 nm

Fig. S7. Zoomed-out TEM images of the triangular prism.
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S5.3 TEM images of the cube

100 nm

Fig. S8. Zoomed-in TEM images of the cube.
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500 nm

Fig. S9. Zoomed-out images of the cube.
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S5.4 TEM images of the pentagonal prism

100 nm

Fig. S10. Zoomed-in TEM images of the pentagonal prism.
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500 nm

Fig. S11. Zoomed-out images of pentagonal prism.
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S5.5 TEM images of the hexagonal prism

100 nm

Fig. S12. Zoomed-in TEM images of the hexagonal prism.
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500 nm

Fig. S13. Zoomed-out TEM images of the hexagonal prism.
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S5.6 Struts on the cube

20 nm

Fig. S14. A zoomed-in TEM image of the cube. The two-duplex struts are labeled with arrows and are clearly visible at multiple positions.
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S5.7 Broken tetrahedron

100 nm

Fig. S15. Zoomed-in TEM images of the broken tetrahedron.
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S6 DNA-PAINT image

S6.1 DNA-PAINT image of the tetrahedron

1 µm

Fig. S16. A zoomed-out DNA-PAINT image of the tetrahedron. Zoom in to see details.
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S7 Strand diagrams of the polyhedra

S7.1 Strand diagrams of the tetrahedron
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GCAAGTGATGTTATTACTAATCAAAGAAGTATTGCTACAACGGTTAATTTGCGTGATGGACAGACTCTTTTACTCGGTGGCCTCACTGATTATAAAAACACTTCTCAGGATTCTGGCGTACCGTTCCTGTCTAAAATCCCTTTAATCGGCCTCCTGT

T T A G C T C C C G C T C T G A T T C T A A C G A G G A A A G C A C G T T A T A C G T G C T C G T C A A A G C A A C C A T A G T A C G T C C A T G A G C G T T T T T C C T G T T G C A A T G G C T G G C G G T A A T A T T G T T C T G G A T A T T A C C A G C A A G G C C G A T A G T T T G A G T T C T T C T A C T C A G

TGATA CGCCCTGTAGCGGCGCATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCGCTACACTT GTCCCTTTTATTACTGGTCGTGTGACTGGTGAATCTGCCAATGTAAATAATCCATTTCAGACGATTGAGCGTCAAAATGTAGGTATT

G A C G G T T T T T C G C C C T T T G A C G T T G G A G T C C A C G T T C T T T A A T A G T G G A C T C T T G T T C C A A A C T G G A A C A A A G A C T A A T A G C C A T T C A A A A A T A T T G T C T G T G C C A C G T A T T C T T A C G C T T T C A G G T C A G A A G G G T T C T A T C T C T G T T G G C C A G A A T

ACACTCAACCCTATCTCGGGCTATTCTTTTGATTTATAAGGGATTTTGCCGATTTCGGAACCACCATCAA GACCGCCTCACCTCTGTTTTATCTTCTGCTGGTGGTTCGTTCGGTATTTTTAATGGCGATGTTTTAGGGCTATCAGTTCGCGCATTA

A C A G G A T T T T C G C C T G C T G G G G C A A A C C A G C G T G G A C C G C T T G C T G C A A C T C T C T C A G G G C C A G G C G G T G A A G G G C A A G G T T C A G C A A G G T G A T G C T T T A G A T T T T T C A T T T G C T G C T G G C T C T C A G C G T G G C A C T G T T G C A G G C G G T G T T A A T A C T

ATCAGCTGTTGCCCGTCTCACTGGTGAAAAGAAAAACCACCCTGGCGCCCAATACGCAAACCGCCTCTCCCCGCGCG TATTTTAGATAACCTTCCTCAATTCCTTTCAACTGTTGATTTGCCAACTGACCAGATATTGATTGAGGGTTTGATATTTG

T T G G C C G A T T C A T T A A T G C A G C T G G C A C G A C A G G T T T C C C G A C T G G A A A G C G G G C A G T G A G C G C A A C G C A A T T A A T G G T A A A G T C T A A T A C T T C T A A A T C C T C A A A T G T A T T A T C T A T T G A C G G C T C T A A T C T A T T A G T T G T T A G T G C T C C T A A A G A

C C G C A T T C T G G C C G C A G C A C C A C A G A G T G C A C A G G C G C G C A G T G A C A C T G C G C T G G A T C G T T A T T G T T T C T C C C G A T G T A A A A G G T A C T G T T A C T G T A T A T T C A T C T G A C G T T A A A C C T G A A A A T C T A C G C A A T T T C T T T A T T T C T G T T T T A C G T G C

CAACTGTGAGGAGGCTCACGGACGCGAAGAACAGGCACGCGTGCTGGCAGAAACCCCCGGTATGACCGTGAAAACGGCCCG AAATAATTTTGATATGGTAGGTTCTAACCCTTCCATTATTCAGAAGTATAATCCAAACAATCAGGATTATATTGAT

TCTGATGCAGGGGGCACCGGCACCGCTGGCTGCAGGTAACCCGGCATCTGATGCCG TCATCATCTTCTTTTGCTCAGGTAATTGAAATGAATAATTCGCCTCTGCGCGATTTTGTAACTTGGTATTCAAAGCAATCAGGCGAATCCG

T T A A C G A T T T G C T G A A C A C A C C A G T G T A A G G G A T G T T T G G A T G T G C T C T G G C C G G A G G C T G C C A G C G A C G A G A C G A A A A A A C G G A C C G C G T T T G C C G G A A C G G C A A T C A G C A T A A A T G T A A T T A A T T T T G T T T T C T T G A T G T T T G T T

ATGACGAGCAAAGAAACCTTTACCCATTACCAGCCGCAGG CAGCACCACGCTGACGTTCTACAAGTCCGGCACGTTCCGTTATGA TCGTTTAACTTTACCCTTCATCACTAAAG ACTGTTTCCATTAAAAAAGGTAATTCAAATGAAATTGT

C G T T G T T A A A T A T G G C G A T T C T C A A T T A A G C C C T A C T G T T G A G C G T T G G C T T T A T A C T G G T A A G A A T T T G T A T A A C G C A T A T G A A G G G A A A A T T A A T T A A T A G C G A C G A T T T A C A G A A G C A A G G T T A T T C A C T C A C A T A T A T T G A T T T A T G T

T G T G A G C G G A T A A C A A T T T C A C A C A G G A A A C A G C T A T G A C C A T G A T T A C G A A T T C G A G C T C G G T A C C C G G G G A T C C T G A A T T G C C A T C A T C T G A T A A T C A G G A A T A T G A T G A T A A T T C C G C T C C T T C T G G T G G T T T C T T T G T T C C G C

TGAGTTAGCTCACTCATTAGGCACCCCAGGCTTTACACTTTATGCTTCCGGCTCGTATGTTGTGTGGAAT AAAATGATAATGTTACTCAAACTTTTAAAATTAATAACGTTCGGGCAAAGGATTTAATACGAGTTGTCGAATTGTTT

ACCTCCAGCCGTAAGCTGGTTGCGTGGGATGGCACCACCGACGGTGCTGCCGTTGGCATTCTTGCGGTTGCTGCTGACCAGAC

G C C G C C T G T G C G G C T T T T T T T A C G G G A T T T T T T T A T G T C G A T G T A C A C A A C C G C C C A A C T G C T G G C G G C A A A T G A G C A G A A A T

ACTATTAGTAGAATTGATGCCACCTTTTCAGCTCGCGCCCCAAATGAAAATATAGCTAAACAGGTTATTGACCATTTGCGAAATGTATCTAATGGTCAAACTAAATCTACTCGTTCGCAGAATTGGGAATCAACTGTTATATGGAATGAAACTTCCA

G A C A C C G T A C T T T A G T T G C A T A T T T A A A A C A T G T T G A G C T A C A G C A T T A T A T T C A G C A A T T A A G C T C A C C G A T T T A G C T T T A T G C T C T G A G G C T T T A T T G C T T A A T T T T G C T A A T T C T T T G C C T T G C C T G T A T G A T T T A T T G G A T G T T A A T G C T A C T

TAAGCCATCCGCAAAAATGACCTCTTATCAAAAGGAGCAATTAAAGGTACTCTCTAATCCTGACCTGTTG TATGAGGGTTCTAAAAATTTTTATCCTTGCGTTGAAATAAAGGCTTCTCCCGCAAAAGTATTACAGGGTCATAATGTTTTTGGTACA

G A G T T T G C T T C C G G T C T G G T T C G C T T T G A A G C T C G A A T T A A A A C G C G A T A T T T G A A G T C T T T C G G G C T T C C A T A T T G A T G G T G A T T T G A C T G T C T C C G G C C T T T C T C A C C C T T T T G A A T C T T T A C C T A C A C A T T A C T C A G G C A T T G C A T T T A A A A T A

CTCTTAATCTTTTTGATGCAATCCGCTTTGCTTCTGACTATAATAGTCAGGGTAAAGACCTGATTTTTGA TCAGGCAATGACCTGATAGCCTTTGTAGATCTCTCAAAAATAGCTACCCTCTCCGGCATTAATTTATCAGCTAGAACGGTTGAATAT

T T T A T G G T C A T T C T C G T T T T C T G A A C T G T T T A A A G C A T T T G A G G G G G A T T C A A T G A A T A T T T A T G A C G A T T C C G C A G G A T T A T C A A C C G G G G T A C A T A T G A T T G A C A T G C T A G T T T T A C G A T T A C C G T T C A T C G A T T C T C T T G T T T G C T C C A G A C T C

TATTGGACGCTATCCAGTCTAAACATTTTACTATTACCCCCTCTGGCAAAACTTCTTTTGCAAAAGCCTCTCGCTAT TAATGCGAATTTTAACAAAATATTAACGTTTACAATTTAAATATTTGCTTATACAATCTTCCTGTTTTTGGGGCTTTTCT

T T T G G T T T T T A T C G T C G T C T G G T A A A C G A G G G T T A T G A T A G T G T T G C T C T T A C T A T G C C T C G T A A T T C C T T T T G G C G C T G G C T A C A G G A A G G C C A G A C G C G A A T T A T T T T T G A T G G C G T T C C T A T T G G T T A A A A A A T G A G C T G A T T T A A C A A A A A T T

C G T C A G G G C A A G C C T T A T T C A C T G A A T G A G C A G C T T T G T T A C G T T G A T T T G G G T A A T G A A C G C C T T G C A G C A C A T C C C C C T T T C G C C A G C T G G C G T A A T A G C G A A G A G G C C C G C A C C G A T C G C C C T T C C C A A C A G T T G C G C A G C C T G A A T G G C G A A T

AATCGCATAAGGTAATTCACAATGATTAAAGTTGAAATTAAACCATCTCAAGCCCAATTTACTACTCGTTCTGGTGTTTCT GGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATAC

TATCCGGTTCTTGTCAAGATTACTCTTGATGAAGGTCAGCCAGCCTATGCGCCTGG TTCCCGTGGCGGCTCCACCTCTGAAAGCTTGGCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAAT

T C T G T A C A C C G T T C A T C T G T C C T C T T T C A A A G T T G G T C A G T C T T T A G T C C T C A A A G C C T C T G T A G C C G T T G C T A C C C T C G T T C C G A T G C T G T C T T T C G C T G C T G A G G G T G A C T A C G T T T C G C C G A T T G T T T C C G G T G A G G T T A T C C G

AGTTCGGTTCCCTTATGATTGACCGTCTGCGCCTCGTTCC GGCATTACGTATTTTACCCGTTTAATGGAAACTTCCTCATGAAAA GATCCCGCAAAAGCGGCCTTTAACTCCCT ATCTCTCACAAATTCCGGGACTGGTAAACATGGCGCTG

G C A A C A G T G A C C C G G C T C A T A C C G C A A C C G C G C C C G G C G G A T T G A G T G C G A A A G C G C C T G C A A T G A C C C C G C T G A T G C T G G A C T T A A G T T T G A T C C G C T G T T T C T G C G T C T C T T T T T C C G T G A G A G C T A T C C C T T C A C C A C G G A G A A A G T C T

G T T G T T C C G T T A G T T C G T T T T A T T A A C G T A G A T T T T T C T T C C C A A C G T C C T G A C T G G T A T A A T G A G C C A G T T C T T A A T G T C G T C G T C C C C T C A A A C T G G C A G A T G C A C G G T T A C G A T G C G C C C A T C T A C A C C A A C G T G A C C T A T C C C

TTATGTATCTGCATTAGTTGAATGTGGTATTCCTAAATCTCAACTGATGAATCTTTCTACCTGTAATAAT ATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTGATGAAAG

CTTGGTATAATCGCTGGGGGTCAAAGATGAGTGTTTTAGTGTATTCTTTTGCCTCTTTCGTTTTAGGTTGGTGCCTTCGTAGT

G C A A G C C T C A G C G A C C G A A T A T A T C G G T T A T G C G T G G G C G A T G G T T G T T G T C A T T G T C G G C G C A A C T A T C G G T A T C A A G C T G T
CTTTAATGAATAATTTCCGTCAATATTTACCTTCCCTCCCTCAATCGGTTGAATGTCGCCCTTTTGTCTTTGGCGCTGGTAAACCATATGAATTTTCTATTGATTGTGACAAAATAAACTTATTCCGTGGTGTCTTTGCGTTTCTTTTATATGTTGC

C A C C T T T A T G T A T G T A T T T T C T A C G T T T G C T A A C A T A C T G C G T A A T A A G G A G T C T T A A T C A T G C C A G T T T C C G G C C T T G C T A A T G G T A A T G G T G C T A C T G G T G A T T T T G C T G G C T C T A A T T C C C A A A T G G C T C A A G T C G G T G A C G G T G A T A A T T C A C

TTCTTTTGGGTATTCCGTTATTATTGCGTTTCCTCGGTTTCCTTCTGGTAACTTTGTTCGGCTATCTGCT AAAACGCGCTACAGTCTGACGCTAAAGGCAAACTTGATTCTGTCGCTACTGATTACGGTGCTGCTATCGATGGTTTCATTGGTGACG

T A C T T T T C T T A A A A A G G G C T T C G G T A A G A T A G C T A T T G C T A T T T C A T T G T T T C T T G C T C T T A T T A T T G G G G T T C C G G T G G T G G C T C T G G T T C C G G T G A T T T T G A T T A T G A A A A G A T G G C A A A C G C T A A T A A G G G G G C T A T G A C C G A A A A T G C C G A T G

CTTAACTCAATTCTTGTGGGTTATCTCTCTGATATTAGCGCTCAATTACCCTCTGACTTTGTTCAGGGTG GCGGCTCTGGTGGTGGTTCTGGTGGCGGCTCTGAGGGTGGTGGCTCTGAGGGTGGCGGTTCTGAGGGTGGCGGCTCTGAGGGAGGCG

T T C A G T T A A T T C T C C C G T C T A A T G C G C T T C C C T G T T T T T A T G T T A T T C T C T C T G T A A A G G C T G C T A T T T T C A T T T T T T G G C T T T A A T G A G G A T T T A T T T G T T T G T G A A T A T C A A G G C C A A T C G T C T G A C C T G C C T C A A C C T C C T G T C A A T G C T G G C G

GACGTTAAACAAAAAATCGTTTCTTATTTGGATTGGGATAAATAATATGGCTGTTTATTTTGTAACTGGCAAATTAG TACCAGTACACTCCTGTATCATCAAAAGCCATGTATGACGCTTACTGGAACGGTAAATTCAGAGACTGCGCTTTCCATTC

G C T C T G G A A A G A C G C T C G T T A G C G T T G G T A A G A T T C A G G A T A A A A T T G T A G C T G G G T G C A A A A T A G C A A C T A A T C T T A T A G G T T C C G A A A T A G G C A G G G G G C A T T A A C T G T T T A T A C G G G C A C T G T T A C T C A A G G C A C T G A C C C C G T T A A A A C T T A T

C A T G C T C G T A A A T T A G G A T G G G A T A T T A T T T T T C T T G T T C A G G A C T T A T C T A T T G T T G A T C T A T G A G G G C T G T C T G T G G A A T G C T A C A G G C G T T G T A G T T T G T A C T G G T G A C G A A A C T C A G T G T T A C G G T A C A T G G G T T C C T A T T G G G C T T G C T A T C

GTTCTCGATGAGTGCGGTACTTGGTTTAATACCCGTTCTTGGAATGATAAGGAAAGACAGCCGATTATTGATTGGTTTCTA CCTGAAAATGAGGGTGGTGGCTCTGAGGGTGGCGGTTCTGAGGGTGGCGGTTCTGAGGGTGGCGGTACTAAACCTC

AAACAGGCGCGTTCTGCATTAGCTGAACATGTTGTTTATTGTCGTCGTCTGGACAG AAACTGTTGAAAGTTGTTTAGCAAAATCCCATACAGAAAATTCATTTACTAACGTCTGGAAAGACGACAAAACTTTAGATCGTTACGCTAA

A A T T A C T T T A C C T T T T G T C G G T A C T T T A T A T T C T C T T A T T G A A A A A G T T T T C T C G C G T T C T T T G T C T T G C G A T T G G A T T T G C A T C A G C A T T T A C A T A T A G T T A T A T A A C C C A T C C T T T A G T T G T T C C T T T C T A T T C T C A C T C C G C T G

TTACTGGCTCGAAAATGCCTCTGCCTAAATTACATGTTGG AAACCATTAAATTTAGGTCAGAAGATGAAATTAACTAAAATATAT ACCTAAGCCGGAGGTTAAAAAGGTAGTCT TTGGAGATTTTCAACGTGAAAAAATTATTATTCGCAAT

G G C T A A G T A A C A T G G A G C A G G T C G C G G A T T T C G A C A C A A T T T A T C A G G C G A T G A T A C A A A T C T C C G T T G T A C T T T G T T T C G C G T T A A G A A A T T C A C C T C G A A A G C A A G C T G A T A A A C C G A T A C A A T T A A A G G C T C C T T T T G G A G C C T T T T T T

A T A A G C C T T C T A T A T C T G A T T T G C T T G C T A T T G G G C G C G G T A A T G A T T C C T A C G A T G A A A A T A A A A A C G G C T T G C T T C T G A G T A C G G T G A T A C A C C T A T T C C G G G C T A T A C T T A T A T C A A C C C T C T C G A C G G C A C T T A T C C G C C T G G

GATTTAAGGCTTCAAAACCTCCCGCAAGTCGGGAGGTTCGCTAAAACGCCTCGCGTTCTTAGAATACCGG TACTGAGCAAAACCCCGCTAATCCTAATCCTTCTCTTGAGGAGTCTCAGCCTCTTAATACTTTCATGTTTCAGAATA

ATACTAAACAGGCTTTTTCTAGTAATTATGATTCCGGTGTTTATTCTTATTTAACGCCTTATTTATCACACGGTCGGTATTTC

C T C A G A C C T A T G A T T T T G A T A A A T T C A C T A T T G A C T C T T C T C A G C G T C T T A A T C T A A G C T A T C G C T A T G T T T T C A A G G A T T C T

A C A G G A G G C C G A T T A A A G G G A T T T T A G A C A G G A A C G G T A C G C C A G A A T C C T G A G A A G T G T T T T T A T A A T C A G T G A G G C C A C C G A G T A A A A G A G T C T G T C C A T C A C G C A A A T T A A C C G T T G T A G C A A T A C T T C T T T G A T T A G T A A T A A C A T C A C T T G C

GGGAGCTAA TCAGAGC TTTCCTCGTTAGAA AACGTGC ACGTAT TGACGAGC GTTGCTT AACGCTCATGGACGTACTATG ATTGCAACAGGAAA GCCAGCC AGAACAATATTACC AATATCC TCGGCCTTGCTGGT CAAACTA GAGTAGAAGAACT CT

T A T C A A A G T G T A G C G G T C A C G C T G C G C G T A A C C A C C A C A C C C G C C G C G C T T A A T G C G C C G C T A C A G G G C G A A T A C C T A C A T T T T G A C G C T C A A T C G T C T G A A A T G G A T T A T T T A C A T T G G C A G A T T C A C C A G T C A C A C G A C C A G T A A T A A A A G G G A C

CGAAAAACCGTC CAAAGGG CGT CCAA GTGGACT AAC AAAG ATT CACT AAGAGTC TTGGAAC AGT TTCC GTCTTTG GCTATTA ATG TTGA AATATTT GAC CACA TGG TACG GTAAGAA TGAAAGC ACC TCTG GAACCCT AGAGATA TCTGGCCAAC AT

T T G A T G G T G G T T C C G A A A T C G G C A A A A T C C C T T A T A A A T C A A A A G A A T A G C C C G A G A T A G G G T T G A G T G T T A A T G C G C G A A C T G A T A G C C C T A A A A C A T C G C C A T T A A A A A T A C C G A A C G A A C C A C C A G C A G A A G A T A A A A C A G A G G T G A G G C G G T C

CAGCAGGCGAAAATCCTGT TTTGCCC GCGGTCCACGCTGG GCAGCAA GCCCTGAGAGAGTT CCGCCTG CCCTTCA CTTGCTGAACCTTG ATCTAAAGCATCAC ATGAAAA AGAGCCAGCAGCAA CACGCTG GCCTGCAACAGTGC TATTAACACC AG

C G C G C G G G G A G A G G C G G T T T G C G T A T T G G G C G C C A G G G T G G T T T T T C T T T T C A C C A G T G A G A C G G G C A A C A G C T G A T C A A A T A T C A A A C C C T C A A T C A A T A T C T G G T C A G T T G G C A A A T C A A C A G T T G A A A G G A A T T G A G G A A G G T T A T C T A A A A T A

GCATTAATGAATCGGCCAA GCCAGCT GGGAAACCTGTCGT GTC TCCA CTCACTGCCCGCTT CGTTGCG ATTAGACTTTACCATTAATTG GAGGATTTAGAAGT TTT TACA CCGTCAATAGATAA ATTAGAG CTAATAG CTAACAA TTTAGGAGCA TC

AGAATGCGG TGCGGCC GTGGTGC GCACTCT TGT CGCC CACTGCG GCAGTGT AGC ATCC GAGAAACAATAACG ACATCGG ACCTTTT TAACAGT TATACAG AGATGAA TAACGTC TCAGGTT TAGATTT AATTGCG ATAAAGA ACGTAAAACAGAA GC

C G G G C C G T T T T C A C G G T C A T A C C G G G G G T T T C T G C C A G C A C G C G T G C C T G T T C T T C G C G T C C G T G A G C C T C C T C A C A G T T G A T C A A T A T A A T C C T G A T T G T T T G G A T T A T A C T T C T G A A T A A T G G A A G G G T T A G A A C C T A C C A T A T C A A A A T T A T T T

C G G C A T C A G A T G C C G G G T T A C C T G C A G C C A G C G G T G C C G G T G C C C C C T G C A T C A G A C G G A T T C G C C T G A T T G C T T T G A A T A C C A A G T T A C A A A A T C G C G C A G A G G C G A A T T A T T C A T T T C A A T T A C C T G A G C A A A A G A A G A T G A T G A

GCAAATCGTTAA GTGTTCA GGT CACT CCAAACATCCCTTA CAT AGCA CAG CGGC CAGCCTC TCGCTGG CGTCTCG GTTTTTT TCC GCGG GGCAAAC TCC CCGT TTG CTGA TAATTACATTTATG AAT ACAA CAAGAAA CAAACAT AA

C C T G C G G C T G G T A A T G G G T A A A G G T T T C T T T G C T C G T C A T T C A T A A C G G A A C G T G C C G G A C T T G T A G A A C G T C A G C G T G G T G C T G C T T T A G T G A T G A A G G G T A A A G T T A A A C G A A C A A T T T C A T T T G A A T T A C C T T T T T T A A T G G A A A C A G T

GAATCGCCATATTTAACAACG TGA TAAT TCAACAGTAGGGCT CCAACGC TTACCAGTATAAAG TTC CAAA TCATATGCGTTATA CCT TTTC CGCTATTAATTAAT CGT AAAT AACCTTGCTTCTGT AAT AGTG ATAAATCAATATATGTG AC

AAATTGTTATCCGCTCACA CTGTGTG GTCATAGCTGTTTC AATCATG GAGCTCGAATTCGT GGGTACC TGATGGCAATTCAGGATCCCC TCCTGATTATCAGA ATCATAT GGAGCGGAATTATC ACCAGAA GGAACAAAGAAACC GC

A T T C C A C A C A A C A T A C G A G C C G G A A G C A T A A A G T G T A A A G C C T G G G G T G C C T A A T G A G T G A G C T A A C T C A A A A C A A T T C G A C A A C T C G T A T T A A A T C C T T T G C C C G A A C G T T A T T A A T T T T A A A A G T T T G A G T A A C A T T A T C A T T T T

G T C T G G T C A G C A G C A A C C G C A A G A A T G C C A A C G G C A G C A C C G T C G G T G G T G C C A T C C C A C G C A A C C A G C T T A C G G C T G G A G G T

AAAAAAAGCCGCACAGGCGGC ATCGACATAAAAAAATCCCGT AGCAGTTGGGCGGTTGTGTAC ATTTCTGCTCATTTGCCGCC

T G G A A G T T T C A T T C C A T A T A A C A G T T G A T T C C C A A T T C T G C G A A C G A G T A G A T T T A G T T T G A C C A T T A G A T A C A T T T C G C A A A T G G T C A A T A A C C T G T T T A G C T A T A T T T T C A T T T G G G G C G C G A G C T G A A A A G G T G G C A T C A A T T C T A C T A A T A G T

TACGGTGTC ACTAAAG GTTTTAAATATGCA CAT TCAA TATAATGCTGTAGC GAA TGCT AGCTAAATCGGTGAGCTTAAT GCCTCAGAGCATAA CAATAAA TTAGCAAAATTAAG CAAAGAA TCATACAGGCAAGG CAATAAA TAGCATTAACATC AG

C A A C A G G T C A G G A T T A G A G A G T A C C T T T A A T T G C T C C T T T T G A T A A G A G G T C A T T T T T G C G G A T G G C T T A T G T A C C A A A A A C A T T A T G A C C C T G T A A T A C T T T T G C G G G A G A A G C C T T T A T T T C A A C G C A A G G A T A A A A A T T T T T A G A A C C C T C A T A

GGAAGCAAACTC CCAGACC CGAA AAG AGCTTCA TCG TAAT CGCGTTT CAAATAT CTT AAGA CGA AGCC ACCATCAATATGGA ATC TCAA GAGACAG CCG AAGG AGA GGTG TCAAAAG TAAAGAT AGG GTGT GAGTAAT AATGCCT TTTTAAATGC TA

T C A A A A A T C A G G T C T T T A C C C T G A C T A T T A T A G T C A G A A G C A A A G C G G A T T G C A T C A A A A A G A T T A A G A G A T A T T C A A C C G T T C T A G C T G A T A A A T T A A T G C C G G A G A G G G T A G C T A T T T T T G A G A G A T C T A C A A A G G C T A T C A G G T C A T T G C C T G A

AAACGAGAATGACCATAAA GTTCAGA AAATGCTTTAAACA CCCCCTC AATATTCATTGAAT CGTCATA CGGTTGATAATCCTGCGGAAT AATCATATGTACCC GCATGTC TAATCGTAAAACTA TGAACGG AACAAGAGAATCGA GTCTGGAGCA GA

A T A G C G A G A G G C T T T T G C A A A A G A A G T T T T G C C A G A G G G G G T A A T A G T A A A A T G T T T A G A C T G G A T A G C G T C C A A T A A G A A A A G C C C C A A A A A C A G G A A G A T T G T A T A A G C A A A T A T T T A A A T T G T A A A C G T T A A T A T T T T G T T A A A A T T C G C A T T A

GACGACGATAAAAACCAAA TTTACCA TATCATAACCCTCG CAC GCAA GAGGCATAGTAAGA TAC GAAT GCCAGCGCCAAAAG TCCTGTA TTCGCGTCTGGCCT TAA AAAA TAGGAACGCCATCA TAACCAA CATTTTT ATCAGCT TTTTTGTTAA AA

GCCCTGACG AAGGCTT AGTGAAT CTCATTC CTG AAAG ACGTAAC CAAATCA ACC CATT TGCTGCAAGGCGTT ATG GGGG GCGAAAG CCAGCTG ACG TATT TCTTCGC GCGGGCC GATCGGT GAAGGGC CTGTTGG TGCGCAA TCGCCATTCAGGC AT

A G A A A C A C C A G A A C G A G T A G T A A A T T G G G C T T G A G A T G G T T T A A T T T C A A C T T T A A T C A T T G T G A A T T A C C T T A T G C G A T T G T A T C G G C C T C A G G A A G A T C G C A C T C C A G C C A G C T T T C C G G C A C C G C T T C T G G T G C C G G A A A C C A G G C A A A G C G C C

C C A G G C G C A T A G G C T G G C T G A C C T T C A T C A A G A G T A A T C T T G A C A A G A A C C G G A T A A T T A A G T T G G G T A A C G C C A G G G T T T T C C C A G T C A C G A C G T T G T A A A A C G A C G G C C A G T G C C A A G C T T T C A G A G G T G G A G C C G C C A C G G G A A

ACGGTGTACAGA CAGATGA AAGAGGA CTGACCAACTTTGA CTAAAGA TTGAGGA GCT AGAG CGGCTAC GTAGCAA AGG AACG GCATCGG AAAGACA AGCAGCG CTC CACC CGGCGAAACGTAGT AAT AAAC TCACCGG GATAACC CG

G G A A C G A G G C G C A G A C G G T C A A T C A T A A G G G A A C C G A A C T T T T T C A T G A G G A A G T T T C C A T T A A A C G G G T A A A A T A C G T A A T G C C A G G G A G T T A A A G G C C G C T T T T G C G G G A T C C A G C G C C A T G T T T A C C A G T C C C G G A A T T T G T G A G A G A T

TATGAGCCGGGTCACTGTTGC CGG GTTG ATCCGCCGGGCGCG CTCA GCA TTGCAGGCGCTTTC TCA GGGG AGTCCAGCATCAGC TTA AAAC AGAAACAGCGGATC CGC GAGA CTCTCACGGAAAAA TAG GGGA ACTTTCTCCGTGGTGAA AG

AACGAACTAACGGAACAAC TTAATAA AAGAAAAATCTACG CGTTGGG TATACCAGTCAGGA GGCTCAT GGGACGACGACATTAAGAACT TCTGCCAGTTTGAG CCGTGCA TGGGCGCATCGTAA GTGTAGA GATAGGTCACGTTG GG

A T T A T T A C A G G T A G A A A G A T T C A T C A G T T G A G A T T T A G G A A T A C C A C A T T C A A C T A A T G C A G A T A C A T A A C T T T C A T C A A C A T T A A A T G T G A G C G A G T A A C A A C C C G T C G G A T T C T C C G T G G G A A C A A A C G G C G G A T T G A C C G T A A T

A C T A C G A A G G C A C C A A C C T A A A A C G A A A G A G G C A A A A G A A T A C A C T A A A A C A C T C A T C T T T G A C C C C C A G C G A T T A T A C C A A G

TATTCGGTCGCTGAGGCTTGC ATCGCCCACGCATAACCGATA GCGCCGACAATGACAACAACC ACAGCTTGATACCGATAGTT
G C A A C A T A T A A A A G A A A C G C A A A G A C A C C A C G G A A T A A G T T T A T T T T G T C A C A A T C A A T A G A A A A T T C A T A T G G T T T A C C A G C G C C A A A G A C A A A A G G G C G A C A T T C A A C C G A T T G A G G G A G G G A A G G T A A A T A T T G A C G G A A A T T A T T C A T T A A A G

ATAAAGGTG TACATAC GCAAACGTAGAAAA TTA TATG TCCTTATTACGCAG GAC TTAA GCATGA CAAGGCCGGAAACTG ACCATTACCATTAG CAGTAGC GCCAGCAAAATCAC AATTAGA TTGAGCCATTTGGG CACCGAC GAATTATCACCGT GT

A G C A G A T A G C C G A A C A A A G T T A C C A G A A G G A A A C C G A G G A A A C G C A A T A A T A A C G G A A T A C C C A A A A G A A C G T C A C C A A T G A A A C C A T C G A T A G C A G C A C C G T A A T C A G T A G C G A C A G A A T C A A G T T T G C C T T T A G C G T C A G A C T G T A G C G C G T T T T

TTAAGAAAAGTA GCCCTTT GAA TACC GCTATCT ATA AGCA ATGAAAT AGAAACA GCA AAGA AAT CAAT GGAACCC CACCACC AGC CCAG ACCGGAA ATC CAAA AAT TCAT CATCTTT CGTTTGC TAG TTAT AGCCCCC CGGTCAT TCGGCATTTT CA

C A C C C T G A A C A A A G T C A G A G G G T A A T T G A G C G C T A A T A T C A G A G A G A T A A C C C A C A A G A A T T G A G T T A A G C G C C T C C C T C A G A G C C G C C A C C C T C A G A A C C G C C A C C C T C A G A G C C A C C A C C C T C A G A G C C G C C A C C A G A A C C A C C A C C A G A G C C G C

GACGGGAGAATTAACTGAA CGCATTA TAAAAACAGGGAAG AATAACA GCCTTTACAGAGAG AATAGCA TCATTAAAGCCAAAAAATGAA AAACAAATAAATCC TATTCAC ACGATTGGCCTTGA AGGTCAG CAGGAGGTTGAGGC CCAGCATTGA CG

C T A A T T T G C C A G T T A C A A A A T A A A C A G C C A T A T T A T T T A T C C C A A T C C A A A T A A G A A A C G A T T T T T T G T T T A A C G T C G A A T G G A A A G C G C A G T C T C T G A A T T T A C C G T T C C A G T A A G C G T C A T A C A T G G C T T T T G A T G A T A C A G G A G T G T A C T G G T A

ACGAGCGTCTTTCCAGAGC AACGCTA TCCTGAATCTTACC TTA AATT TTGCACCCAGCTAC ATT TGCT CCTATAAGATTAGT TTCGGAA TGCCCCCTGCCTAT TAA CAGT AGTGCCCGTATAAA AAC GAGT GTGCCTT GGGGTCA AAGTTTTAAC AT

ACGAGCATG CTAATTT TCCCATC AATAATA CAAGAAA GAA TCCT AGATAAG CAACAAT CAGCCCTCATAGAT CCACAGA TAGCATT ACGCCTG ACA AACT CAGTACA TCGTCAC CTGAGTT CGTAACA CATGTAC AGGAACC TAGCAAGCCCAAT GA

T A G A A A C C A A T C A A T A A T C G G C T G T C T T T C C T T A T C A T T C C A A G A A C G G G T A T T A A A C C A A G T A C C G C A C T C A T C G A G A A C G A G G T T T A G T A C C G C C A C C C T C A G A A C C G C C A C C C T C A G A A C C G C C A C C C T C A G A G C C A C C A C C C T C A T T T T C A G G

C T G T C C A G A C G A C G A C A A T A A A C A A C A T G T T C A G C T A A T G C A G A A C G C G C C T G T T T T T A G C G T A A C G A T C T A A A G T T T T G T C G T C T T T C C A G A C G T T A G T A A A T G A A T T T T C T G T A T G G G A T T T T G C T A A A C A A C T T T C A A C A G T T T

GGTAAAGTAATT GACAAAA AAGTACC AATAAGAGAATATA CTTTTTC GAGAAAA AGAACGC AAGACAA CAATCGC GCAAATC TGCTGAT ATGTAAA TAACTAT ATA GGTT ACAACTAAAGGATG GGA GAAA GAGAATA GCGGAGT CA

C C A A C A T G T A A T T T A G G C A G A G G C A T T T T C G A G C C A G T A A A T A T A T T T T A G T T A A T T T C A T C T T C T G A C C T A A A T T T A A T G G T T T A G A C T A C C T T T T T A A C C T C C G G C T T A G G T A T T G C G A A T A A T A A T T T T T T C A C G T T G A A A A T C T C C A A

CCTGCTCCATGTTACTTAGCC CGA TCCG AAATTGTGTCGAAA GAT GCCT TATCATC AGATTTG CGG ACAA ACAAAGT ACGCGAA TTA TTTC GCTTTCGAGGTGAA TCAGCTT ATTGTATCGGTTTA TTA GCCT AAAAGGCTCCAAAAGGA AA

TCAGATATAGAAGGCTTAT AAGCAAA CCGCGCCCAATAGC ATCATTA TTTTCATCGTAGGA GTTTTTA CACCGTACTCAGAAGCAAGCC CGGAATAGGTGTAT TATAGCC AGGGTTGATATAAG CGTCGAG AGGCGGATAAGTGC CC

C C G G T A T T C T A A G A A C G C G A G G C G T T T T A G C G A A C C T C C C G A C T T G C G G G A G G T T T T G A A G C C T T A A A T C T A T T C T G A A A C A T G A A A G T A T T A A G A G G C T G A G A C T C C T C A A G A G A A G G A T T A G G A T T A G C G G G G T T T T G C T C A G T A

G A A A T A C C G A C C G T G T G A T A A A T A A G G C G T T A A A T A A G A A T A A A C A C C G G A A T C A T A A T T A C T A G A A A A A G C C T G T T T A G T A T

TATCAAAATCATAGGTCTGAG GAGAAGAGTCAATAGTGAATT GATAGCTTAGATTAAGACGCT AGAATCCTTGAAAACATAGC
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Fig. S17. Strand diagrams of the tetrahedron.
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S7.2 Strand diagrams of the triangular prism
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AAGTGATGTTATTACTAATCAAAGAAGTATTGCTACAACGGTTAATTTGCGTGATGGACAGACTCTTTTACTCGGTGGCCTCACTGATTATAAAAACACTTCTCAGGATTCTGGCGTACCGTTCCTGTCTAAAATCCCTTTAATCGGCCTCCTGTTT

A G C T C C C G C T C T G A T T C T A A C G A G G A A A G C A C G T T A T A C G T G C T C G T C A A A G C A A C C A T A G T A C G C G C A T G A G C G T T T T T C C T G T T G C A A T G G C T G G C G G T A A T A T T G T T C T G G A T A T T A C C A G C A A G G C C G A T A G T T T G A G T T C T T C T A C T C A G G C

TGATAGACGGTTTTT CCCTGTAGCGGCGCATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCG CCCTTTTATTACTGGTCGTGTGACTGGTGAATCTGCCAATGTAAATAATCCATTTCAGACGATTGAGCGTCAAAATGTAGGTATTTC

C G C C C T T T G A C G T T G G A G T C C A C G T T C T T T A A T A G T G G A C T C T T G T T C C A A A C T G G A A C A A C A C T C A A C C G A C T A A T A G C C A T T C A A A A A T A T T G T C T G T G C C A C G T A T T C T T A C G C T T T C A G G T C A G A A G G G T T C T A T C T C T G T T G G C C A G A A T G T

CTATCTCGGGCTATTCTTTTGATTTATAAGGGATTTTGCCGATTTCGGAACCACCATCAAACAGGATTTT CCGCCTCACCTCTGTTTTATCTTCTGCTGGTGGTTCGTTCGGTATTTTTAATGGCGATGTTTTAGGGCTATCAGTTCGCGCATTAAA

C G C C T G C T G G G G C A A A C C A G C G T G G A C C G C T T G C T G C A A C T C T C T C A G G G C C A G G C G G T G A A G G G C A A T C A G C T G T T G T T C A G C A A G G T G A T G C T T T A G A T T T T T C A T T T G C T G C T G G C T C T C A G C G T G G C A C T G T T G C A G G C G G T G T T A A T A C T G A

GCCCGTCTCACTGGTGAAAAGAAAAACCACCCTGGCGCCCAATACGCAAACCGCCTCTCCCCGCGCGTTGGCCGATT TTTTAGATAACCTTCCTCAATTCCTTTCAACTGTTGATTTGCCAACTGACCAGATATTGATTGAGGGTTTGATATTTGAG

C A T T A A T G C A G C T G G C A C G A C A G G T T T C C C G A C T G G A A A G C G G G C A G T G A G C G C A A C G C A A T T A A T G T G A G T T A G C T A A A G T C T A A T A C T T C T A A A T C C T C A A A T G T A T T A T C T A T T G A C G G C T C T A A T C T A T T A G T T G T T A G T G C T C C T A A A G A T A

G C C G C A G C A C C A C A G A G T G C A C A G G C G C G C A G T G A C A C T G C G C T G G A T C G T C T G A T G C A G A T T G T T T C T C C C G A T G T A A A A G G T A C T G T T A C T G T A T A T T C A T C T G A C G T T A A A C C T G A A A A T C T A C G C A A T T T C T T T A T T T C T G T T T T A C G T G C A A

GAGGCTCACGGACGCGAAGAACAGGCACGCGTGCTGGCAGAAACCCCCGGTATGACCGTGAAAACGGCCCGCCGCATTCTG ATAATTTTGATATGGTAGGTTCTAACCCTTCCATTATTCAGAAGTATAATCCAAACAATCAGGATTATATTGATGA

GGGGCACCGGCACCGCTGGCTGCAGGTAACCCGGCATCTGATGCCGTTAACGATTT ATCATCTTCTTTTGCTCAGGTAATTGAAATGAATAATTCGCCTCTGCGCGATTTTGTAACTTGGTATTCAAAGCAATCAGGCGAATCCGTT

G C T G A A C A C A C C A G T G T A A G G G A T G T T T T T C T T G C G G T T G C T G C T G A C C A G A C C A G C A C C A C G C T G A C G T T C T A C A A G T C C G G C A C G T T C C G T T A T G A G G A T G T G C T C T G G C A A T G T A A T T A A T T T T G T T T T C T T G A T G T T T G T T T C

ATGACGAGCAAAGAAACCTTTACCCATTAC CACCGACGGTGCTGCCGTTGGCA CGGAGGCTGCCAGCGACGAGACGAAAAAACGGACCGCGTTTGCCGGAACGGCAATCAGCAT TGTTTCCATTAAAAAAGGTAATTCAAATGAAATTGTTA

T T G G C G T T G T T A A A T A T G G C G A T T C T C A A T T A A G C C C T A C T G T T G A G C G T T G T A A G C T A T C G C T A T G T T T T C A A G G A T T C T A A G G G A A A A T T A A T T A A T A G C G A C G A T T T A C A G A A G C A A G G T T A T T C A C T C A C A T A T A T T G A T T T A T G T A C

T A A C A A T T T C A C A C A G G A A A C A G C T A T G A C C A T G A T T A C G A A T T C G A G C T C G G T A C C C G G G G A T C C T C A A C T G T G A G A T T G C C A T C A T C T G A T A A T C A G G A A T A T G A T G A T A A T T C C G C T C C T T C T G G T G G T T T C T T T G T T C C G C A A

CACTCATTAGGCACCCCAGGCTTTACACTTTATGCTTCCGGCTCGTATGTTGTGTGGAATTGTGAGCGGA AATGATAATGTTACTCAAACTTTTAAAATTAATAACGTTCGGGCAAAGGATTTAATACGAGTTGTCGAATTGTTTGT

TGAGTGCGAAAGCGCCTGCAATGACCCCGCTGATGCTGGACACCTCCAGCCGTAAGCTGGTTGCGTGGGATGGCAC

C G T T T A A C T T T A C C C T T C A T C A C T A A A G G C C G C C T G T G C G G C T T T T T T T A C G G G A T T T T T T T A T G T C G A T G T A C A C

TACTACTATTAGTAGAATTGATGCCACCTTTTCAGCTCGCGCCCCAAATGAAAATATAGCTAAACAGGTTATTGACCATTTGCGAAATGTATCTAATGGTCAAACTAAATCTACTCGTTCGCAGAATTGGGAATCAACTGTTATATGGAATGAAACT

T C C A G A C A C C G T A C T T T A G T T G C A T A T T T A A A A C A T G T T G A G C T A C A G C A T T A T A T T C A G C A A T T A A T A C A A C C G A T T T A G C T T T A T G C T C T G A G G C T T T A T T G C T T A A T T T T G C T A A T T C T T T G C C T T G C C T G T A T G A T T T A T T G G A T G T T A A T G C

GCTCTAAGCCATCCGCAAAAATGACCTCTTATCAAAAGGAGCAATTAAAGGTACTCTCTAATCCTGACCT AATATATGAGGGTTCTAAAAATTTTTATCCTTGCGTTGAAATAAAGGCTTCTCCCGCAAAAGTATTACAGGGTCATAATGTTTTTGG

G T T G G A G T T T G C T T C C G G T C T G G T T C G C T T T G A A G C T C G A A T T A A A A C G C G A T A T T T G A A G T C T T T C G G G A T A T C A T A T T G A T G G T G A T T T G A C T G T C T C C G G C C T T T C T C A C C C T T T T G A A T C T T T A C C T A C A C A T T A C T C A G G C A T T G C A T T T A A

CTTCCTCTTAATCTTTTTGATGCAATCCGCTTTGCTTCTGACTATAATAGTCAGGGTAAAGACCTGATTT ACTCTCAGGCAATGACCTGATAGCCTTTGTAGATCTCTCAAAAATAGCTACCCTCTCCGGCATTAATTTATCAGCTAGAACGGTTGA

T T G A T T T A T G G T C A T T C T C G T T T T C T G A A C T G T T T A A A G C A T T T G A G G G G G A T T C A A T G A A T A T T T A T G A C G A T T C C T T C T G A T T A T C A A C C G G G G T A C A T A T G A T T G A C A T G C T A G T T T T A C G A T T A C C G T T C A T C G A T T C T C T T G T T T G C T C C A G

GCAGTATTGGACGCTATCCAGTCTAAACATTTTACTATTACCCCCTCTGGCAAAACTTCTTTTGCAAAAGCCTCTCG AATTTAATGCGAATTTTAACAAAATATTAACGTTTACAATTTAAATATTTGCTTATACAATCTTCCTGTTTTTGGGGCTT

C T A T T T T G G T T T T T A T C G T C G T C T G G T A A A C G A G G G T T A T G A T A G T G T T G C T C T T A C T A T G C C T C G T A A T T C C T T T T A A A G C T G G C T A C A G G A A G G C C A G A C G C G A A T T A T T T T T G A T G G C G T T C C T A T T G G T T A A A A A A T G A G C T G A T T T A A C A A A

T T C T C G T C A G G G C A A G C C T T A T T C A C T G A A T G A G C A G C T T T G T T A C G T T G A T T T G G G T A A T A A T C G C C T T G C A G C A C A T C C C C C T T T C G C C A G C T G G C G T A A T A G C G A A G A G G C C C G C A C C G A T C G C C C T T C C C A A C A G T T G C G C A G C C T G A A T G G C

TTAAAATCGCATAAGGTAATTCACAATGATTAAAGTTGAAATTAAACCATCTCAAGCCCAATTTACTACTCGTTCTGGTGT GAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCG

TGAATATCCGGTTCTTGTCAAGATTACTCTTGATGAAGGTCAGCCAGCCTATGCGC TCCGTTCCCGTGGCGGCTCCACCTCTGAAAGCTTGGCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACT

C T G G T C T G T A C A C C G T T C A T C T G T C C T C T T T A G G T T G G T G C C T T C G T A G T G G C A T T A C G T A T T T T A C C C G T T T A A T G G A A A C T T C C T C A T G A A A A A G T C T T T A G T C C T C A A A G C T G T A C G T T T C G C C G A T T G T T T C C G G T G A G G T T A

TTTCAAAGTTGGTCAGTTCGGTTCCCTTAT GTGTATTCTTTTGCCTCTTTCGT GCCTCTGTAGCCGTTGCTACCCTCGTTCCGATGCTGTCTTTCGCTGCTGAGGGTGACGATC GTCTATCTCTCACAAATTCCGGGACTGGTAAACATGGC

C A G C C G C A G G G C A A C A G T G A C C C G G C T C A T A C C G C A A C C G C G C C C G G C G G A T A A C C G C C C A A C T G C T G G C G G C A A A T G A G C A G A A A T T T A A G T T T G A T C C G C T G T T T C T G C G T C T C T T T T T C C G T G A G A G C T A T C C C T T C A C C A C G G A G A A A

T A A T G T T G T T C C G T T A G T T C G T T T T A T T A A C G T A G A T T T T T C T T C C C A A C G T C C T G A C T G G T A T A A T G A G C C A G T T C A T A C T G T C G T C G T C C C C T C A A A C T G G C A G A T G C A C G G T T A C G A T G C G C C C A T C T A C A C C A A C G T G A C C T A

GGCGTTATGTATCTGCATTAGTTGAATGTGGTATTCCTAAATCTCAACTGATGAATCTTTCTACCTGTAA TCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTGATG

TTTCGACACAATTTATCAGGCGATGATACAAATCTCCGTTGTACTTTGTTTCGCGCTTGGTATAATCGCTGGGGGTCAAAGATGAGTGTTTTA

C C G C A A A A G C G G C C T T T A A C T C C C T G C A A G C C T C A G C G A C C G A A T A T A T C G G T T A T G C G T G G G C G A T G G T T G T T G T C A T T G T C G G C G C A A C T A

CCGTCAATATTTACCTTCCCTCCCTCAATCGGTTGAATGTCGCCCTTTTGTCTTTGGCGCTGGTAAACCATATGAATTTTCTATTGATTGTGACAAAATAAACTTATTCCGTGGTGTCTTTGCGTTTCTTTTATATGTTGCCACCTTTATGTATGTA

T T T T C T A C G T T T G C T A A C A T A C T G C G T A A T A A G G A G T C T T A A T C A T G C C A G T T C T T T T G G G T A T T C C T G G T A A T G G T G C T A C T G G T G A T T T T G C T G G C T C T A A T T C C C A A A T G G C T C A A G T C G G T G A C G G T G A T A A T T C A C C T T T A A T G A A T A A T T T
GTTATTATTGCGTTTCCTCGGTTTCCTTCTGGTAACTTTGTTCGGCTATCTGCTTACTTTTCTTAAAAAG TGACGCTAAAGGCAAACTTGATTCTGTCGCTACTGATTACGGTGCTGCTATCGATGGTTTCATTGGTGACGTTTCCGGCCTTGCTAA

G G C T T C G G T A A G A T A G C T A T T G C T A T T T C A T T G T T T C T T G C T C T T A T T A T T G G G C T T A A C T C A A T T C T T G T G G T T C C G G T G A T T T T G A T T A T G A A A A G A T G G C A A A C G C T A A T A A G G G G G C T A T G A C C G A A A A T G C C G A T G A A A A C G C G C T A C A G T C

TGGGTTATCTCTCTGATATTAGCGCTCAATTACCCTCTGACTTTGTTCAGGGTGTTCAGTTAATTCTCCC TTCTGGTGGCGGCTCTGAGGGTGGTGGCTCTGAGGGTGGCGGTTCTGAGGGTGGCGGCTCTGAGGGAGGCGGTTCCGGTGGTGGCTC

G T C T A A T G C G C T T C C C T G T T T T T A T G T T A T T C T C T C T G T A A A G G C T G C T A T T T T C A T T T T T G A C G T T A A A C A A A A A A T T A T T T G T T T G T G A A T A T C A A G G C C A A T C G T C T G A C C T G C C T C A A C C T C C T G T C A A T G C T G G C G G C G G C T C T G G T G G T G G

TCGTTTCTTATTTGGATTGGGATAAATAATATGGCTGTTTATTTTGTAACTGGCAAATTAGGCTCTGGAAAGACGCT TATCATCAAAAGCCATGTATGACGCTTACTGGAACGGTAAATTCAGAGACTGCGCTTTCCATTCTGGCTTTAATGAGGAT

C G T T A G C G T T G G T A A G A T T C A G G A T A A A A T T G T A G C T G G G T G C A A A A T A G C A A C T A A T C T T G A T T T A A G G C T T C A A A G C A G G G G G C A T T A A C T G T T T A T A C G G G C A C T G T T A C T C A A G G C A C T G A C C C C G T T A A A A C T T A T T A C C A G T A C A C T C C T G

G A T G G G A T A T T A T T T T T C T T G T T C A G G A C T T A T C T A T T G T T G A T A A A C A G G C G C G T T C T G T G G A A T G C T A C A G G C G T T G T A G T T T G T A C T G G T G A C G A A A C T C A G T G T T A C G G T A C A T G G G T T C C T A T T G G G C T T G C T A T C C C T G A A A A T G A G G G T G

GTACTTGGTTTAATACCCGTTCTTGGAATGATAAGGAAAGACAGCCGATTATTGATTGGTTTCTACATGCTCGTAAATTAG GTGGCTCTGAGGGTGGCGGTTCTGAGGGTGGCGGTTCTGAGGGTGGCGGTACTAAACCTCCTGAGTACGGTGATAC

CATTAGCTGAACATGTTGTTTATTGTCGTCGTCTGGACAGAATTACTTTACCTTTT TTTAGCAAAATCCCATACAGAAAATTCATTTACTAACGTCTGGAAAGACGACAAAACTTTAGATCGTTACGCTAACTATGAGGGCTGTCTG

G T C G G T A C T T T A T A T T C T C T T A T T A C T G A T C A C A C G G T C G G T A T T T C A A A C C A T T A A A T T T A G G T C A G A A G A T G A A A T T A A C T A A A A T A T A T T T G A A A A A G T T T T C T C G C G T T T C T A T T C T C A C T C C G C T G A A A C T G T T G A A A G T T G

GCTCGAAAATGCCTCTGCCTAAATTACATG TATTCTTATTTAACGCCTTATTT TCTTTGTCTTGCGATTGGATTTGCATCAGCATTTACATATAGTTATATAACCCAACCTAAG TGAAAAAATTATTATTCGCAATTCCTTTAGTTGTTCCT

G A T T G A C C G T C T G C G C C T C G T T C C G G C T A A G T A A C A T G G A G C A G G T C G C G G A T C G G T A T C A A G C T G T T T A A G A A A T T C A C C T C G A A A G C A A G C T G A T A A A C C G A T A C A A T T A A A G G C T C C T T T T G G A G C C T T T T T T T T G G A G A T T T T C A A C G

T G A T T T G C T T G C T A T T G G G C G C G G T A A T G A T T C C T A C G A T G A A A A T A A A A A C G G C T T G C T T G T T C T C G A T G A G T G C G A C C T A T T C C G G G C T A T A C T T A T A T C A A C C C T C T C G A C G G C A C T T A T C C G C C T G G T A C T G A G C A A A A C C C C

ACCTCCCGCAAGTCGGGAGGTTCGCTAAAACGCCTCGCGTTCTTAGAATACCGGATAAGCCTTCTATATC GCTAATCCTAATCCTTCTCTTGAGGAGTCTCAGCCTCTTAATACTTTCATGTTTCAGAATAATAGGTTCCGAAATAG

GCTTTATACTGGTAAGAATTTGTATAACGCATATGATACTAAACAGGCTTTTTCTAGTAATTATGATTCCGGTGTT

C C G G A G G T T A A A A A G G T A G T C T C T C A G A C C T A T G A T T T T G A T A A A T T C A C T A T T G A C T C T T C T C A G C G T C T T A A T C

T T T T T A A A C A G G A G G C C G A T TA A A G G G A T T T T A G A C A G G A A C G G T A C G C C A G A A T C C T G A G A A G T G T T T T T A T A A T C A G T G A G G C C A C C G A G T A A A A G A G T C T G T C C A T C A C G C A A A T T A A C C G T T G T A G C A A T A C T T C T T T G A T T A G T A A T A A C A T C A C T T

GCGGGAGCTTTTTT AATCAGA TCGTTAG GCTTTCC CGT ATAA TTTGACGAGCACGT TGGTTGC AAAACGCTCATGCGCGTACTA CCATTGCAACAGGA CCGCCAG CCAGAACAATATTA GTAATAT TATCGGCCTTGCTG CTGAGTAGAAGAACTCAAAC

T T T T T A A A A A C C G T C T A T C A C G G T C A C G C T G C G C G T A A C C A C C A C A C C C G C C G C G C T T A A T G C G C C G C T A C A G G G G A A A T A C C T A C A T T T T G A C G C T C A A T C G T C T G A A A T G G A T T A T T T A C A T T G G C A G A T T C A C C A G T C A C A C G A C C A G T A

CGTCAAAGGGCGTTTTT ACTCCAA TGG AACG ATTAAAG ACT GTCC AACAAGA AGTTTGG TCC TTGT GTG TTGA TGGCTATTAGTCGG GAA TTTT ACAATAT CAG GGCA CGT AATA GCGTAAG CCTGAAA TGA CTTC TAGAACC ATTCTGGCCAACAGAGA AC

T T T T T A A A A T C C T G T T T G A T G G T G G T T C C G A A A T C G G C A A A A T C C C T T A T A A A T C A A A A G A A T A G C C C G A G A T A G T T T A A T G C G C G A A C T G A T A G C C C T A A A A C A T C G C C A T T A A A A A T A C C G A A C G A A C C A C C A G C A G A A G A T A A A A C A G A G

TGGTTTGCCCCAGCAGGCGTTTTT TCCACGC CAAGCGG GTTGCAG TGAGAGA TCACCGCCTGGCCC TTGCCCT ACCTTGCTGAACAACAGCTGA AAATCTAAAGCATC AAATGAA TGAGAGCCAGCAGC CGC GCCA AGTATTAACACCGCCTGCAACAGT

T T T T T A A T C G G C C A A C G C G C G G G G A G A G G C G G T T T G C G T A T T G G G C G C C A G G G T G G T T T T T C T T T T C A C C A G T G A G A C G G G C C T C A A A T A T C A A A C C C T C A A T C A A T A T C T G G T C A G T T G G C A A A T C A A C A G T T G A A A G G A A T T G A G G A A G G T T A T C T A A A A

CGTGCCAGCTGCATTAATGTTTTT AACCTGT CTTTCCAGTCGGGA CCG CTGC TTGCGTTGCGCTCA ACATTAA ACTTTAGCTAACTC GTATTAG TTGAGGATTTAGAA CAT AATA AGCCGTCAATAGAT AGATTAG TCTTTAGGAGCACTAACAACTAAT

TGCTGCGGC TCTGTGG TGTGCAC GCGCGCC TGTCACT AGCGCAG ACGATCC CAG GCAT GGGAGAAACAATCT TTACATC GTACCTT AGTAACA AATATAC TCAGATG TTTAACG TTTCAGG CGTAGAT TTG GAAA GCACGTAAAACAGAAATAAA TT

T T T T T C A G A A T G C G G C G G G C C G T T T T C A C G G T C A T A C C G G G G G T T T C T G C C A G C A C G C G T G C C T G T T C T T C G C G T C C G T G A G C C T C T C A T C A A T A T A A T C C T G A T T G T T T G G A T T A T A C T T C T G A A T A A T G G A A G G G T T A G A A C C T A C C A T A T C A A A A T T A T

A A A T C G T T A A C G G C A T C A G A T G C C G G G T T A C C T G C A G C C A G C G G T G C C G G T G C C C C A A C G G A T T C G C C T G A T T G C T T T G A A T A C C A A G T T A C A A A A T C G C G C A G A G G C G A A T T A T T C A T T T C A A T T A C C T G A G C A A A A G A A G A T G A T

GGTGTGTTCAGCTTTTT TTACACT ACATCCC CAACCGCAAGAAAA CAG TCAG GGTCTGG GCT TGGT GTCAGCG GTAGAAC CGGACTT TGC AACG ATAACGG CTC CATC GCA CAGA ATTAATTACATTGC AAACAAA AACAAACATCAAGA GA

T T T T T G T A A T G G G T A A A G G T T T C T T T G C T C G T C A T T G C C A A C G G C A G C A C C G T C G G T G A T G C T G A T T G C C G T T C C G G C A A A C G C G G T C C G T T T T T T C G T C T C G T C G C T G G C A G C C T C C G T A A C A A T T T C A T T T G A A T T A C C T T T T T T A

CGCCATATTTAACAACGCCAATTTTT AAT TGAG GCTTAAT CAGTAGG CGCTCAA ATAGCGATAGCTTACAA AAAC TCCTTGA CTTAGAA TCC ATTT GTCGCTATTAATTA ATC GTAA ATAACCTTGCTTCT TGAGTGA ACATAAATCAATATATG

TTCCTGTGTGAAATTGTTATTTTT TAGCTGT CGTAATCATGGTCA TCGAATT ACCGAGC CCCGGGT GAGGATC GATGATGGCAATCTCACAGTT ATTCCTGATTATCA TCATCAT AAGGAGCGGAATTA CAG CCAC GCGGAACAAAGAAA TT

T T T T T T C C G C T C A C A A T T C C A C A C A A C A T A C G A G C C G G A A G C A T A A A G T G T A A A G C C T G G G G T G C C T A A T G A G T G A C A A A C A A T T C G A C A A C T C G T A T T A A A T C C T T T G C C C G A A C G T T A T T A A T T T T A A A A G T T T G A G T A A C

G T G C C A T C C C A C G C A A C C A G C T T A C G G C T G G A G G T G T C C A G C A T C A G C G G G G T C A T T G C A G G C G C T T T C G C A C T C A

AAGGGTAAAGTTAAACG CACAGGCGGCCTTTAGTGATG AAAATCCCGTAAAAAAAGCCG GTGTACATCGACATAAA

T T T T T A G T T T C A T T C C A T A T A A C A G T T G A T T C C C A A T T C T G C G A A C G A G T A G A T T T A G T T T G A C C A T T A G A T A C A T T T C G C A A A T G G T C A A T A A C C T G T T T A G C T A T A T T T T C A T T T G G G G C G C G A G C T G A A A A G G T G G C A T C A A T T C T A C T A A T A G T A G T A

GTGTCTGGATTTTT AAGTACG GCAACTA TAAATAT TTT CATG ATGCTGTAGCTCAA GAATATA AAATCGGTTGTATTAATTGCT CAGAGCATAAAGCT AAAGCCT CAAAATTAAGCAAT GAATTAG ACAGGCAAGGCAAA ATTAACATCCAATAAATCAT GC

T T T T T A G G T C A G G A T T A G A G A G T A C C T T T A A T T G C T C C T T T T G A T A A G A G G T C A T T T T T G C G G A T G G C T T A G A G C C C A A A A A C A T T A T G A C C C T G T A A T A C T T T T G C G G G A G A A G C C T T T A T T T C A A C G C A A G G A T A A A A A T T T T T A G A A C C C

GCAAACTCCAACTTTTT ACCGGAA CCAG GAA TCAAAGC GCT TCGA TTTTAAT TATCGCG AAA CTTC AGA CGAA TCAATATGATATCC CCA ATCA CAGTCAA AGA CCGG AGG AGAA AAGGGTG GATTCAA AAA AGGT AATGTGT AAATGCAATGCCTGAGT TT

T T T T T A A A T C A G G T C T T T A C C C T G A C T A T T A T A G T C A G A A G C A A A G C G G A T T G C A T C A A A A A G A T T A A G A G G A A G T C A A C C G T T C T A G C T G A T A A A T T A A T G C C G G A G A G G G T A G C T A T T T T T G A G A G A T C T A C A A A G G C T A T C A G G T C A T T G

GAGAATGACCATAAATCAATTTTT AGAAAAC ACAGTTC GCTTTAA CTCAAAT TTCATTGAATCCCC ATAAATA TGATAATCAGAAGGAATCGTC ATATGTACCCCGGT GTCAATC CGTAAAACTAGCAT AAT CGGT GGAGCAAACAAGAGAATCGATGAA

T T T T T C G A G A G G C T T T T G C A A A A G A A G T T T T G C C A G A G G G G G T A A T A G T A A A A T G T T T A G A C T G G A T A G C G T C C A A T A C T G C A A G C C C C A A A A A C A G G A A G A T T G T A T A A G C A A A T A T T T A A A T T G T A A A C G T T A A T A T T T T G T T A A A A T T C G C A T T A A A T T

ACGATAAAAACCAAAATAGTTTTT CCAGACG ATAACCCTCGTTTA ATC CACT CATAGTAAGAGCAA TACGAGG GCTTTAAAAGGAAT GTAGCCA CGTCTGGCCTTCCT TCG TAAT AACGCCATCAAAAA CAATAGG TGTTAAATCAGCTCATTTTTTAAC

TGACGAGAA CTTGCCC AATAAGG TTCAGTG CTGCTCA AACAAAG TCAACGT AAA ACCC GCAAGGCGATTATT ATGTGCT AAGGGGG CTGGCGA CAG ACGC CGCTATT GCCTCTT GGTGCGG GGCGATC AAG TGGG CATTCAGGCTGCGCAACTGT GC

T T T T T A C A C C A G A A C G A G T A G T A A A T T G G G C T T G A G A T G G T T T A A T T T C A A C T T T A A T C A T T G T G A A T T A C C T T A T G C G A T T T T A A C G G C C T C A G G A A G A T C G C A C T C C A G C C A G C T T T C C G G C A C C G C T T C T G G T G C C G G A A A C C A G G C A A A G C G C C A T T C

G C G C A T A G G C T G G C T G A C C T T C A T C A A G A G T A A T C T T G A C A A G A A C C G G A T A T T C A A G T T G G G T A A C G C C A G G G T T T T C C C A G T C A C G A C G T T G T A A A A C G A C G G C C A G T G C C A A G C T T T C A G A G G T G G A G C C G C C A C G G G A A C G G A

TGTACAGACCAGTTTTT TGAACGG GGACAGA CACCAACCTAAAGA AGG ACGA TGCCACT TAA TACG GGTAAAA TTAAACG GTTTCCA GAA TGAG TTTTTCA GAC TAAA GAC TGAG GAAACGTACAGCTT AATCGGC ACCTCACCGGAAAC TA

T T T T T A T A A G G G A A C C G A AC T G A C C A A C T T T G A A A A C G A A A G A G G C A A A A G A A T A C A C G A T C G T C A C C C T C A G C A G C G A A A G A C A G C A T C G G A A C G A G G G T A G C A A C G G C T A C A G A G G C G C C A T G T T T A C C A G T C C C G G A A T T T G T G A

GTCACTGTTGCCCTGCGGCTGTTTTT CGG GAGC GCGGTAT CGCGGTT CGCCGGG GCAGTTGGGCGGTTATC GCCA ATTTGCC TCTGCTC ATT TTAA ACAGCGGATCAAAC GAA CGCA CACGGAAAAAGAGA TAGCTCT TCTCCGTGGTGAAGGGA TT

AACTAACGGAACAACATTATTTTT TAAAACG AAAATCTACGTTAA GGGAAGA GGACGTT CCAGTCA CATTATA CGACGACAGTATGAACTGGCT CCAGTTTGAGGGGA GCATCTG CGCATCGTAACCGT GGG AGAT GGTCACGTTGGTGT TA

T T T T T T T A C A G G T A G A A A G A T T C A T C A G T T G A G A T T T A G G A A T A C C A C A T T C A A C T A A T G C A G A T A C A T A A C G C C C A T C A A C A T T A A A T G T G A G C G A G T A A C A A C C C G T C G G A T T C T C C G T G G G A A C A A A C G G C G G A T T G A C C

T A A A A C A C T C A T C T T T G A C C C C C A G C G A T C A T C G C C T G A T A A A T T G T G T C G A A A

AGGCCGCTTTTGCGG GCAGGGAGTTAA TGACAACAACCA TAGTTGCGCCGACAA

T T T T T T A C A T A C A T A A A G G T G G C A A C A T A T A A A A G A A A C G C A A A G A C A C C A C G G A A T A A G T T T A T T T T G T C A C A A T C A A T A G A A A A T T C A T A T G G T T T A C C A G C G C C A A A G A C A A A A G G G C G A C A T T C A A C C G A T T G A G G G A G G G A A G G T A A A T A T T G A C G G

CGTAGAAAATTTTT TAGCAAA AGTATGT ATTACGC CTT ACTC CTGGCATGATTAAG GAA AAAA GCACCATTACCAGGAATACCC CAAAATCACCAGTA GAGCCAG CCATTTGGGAATTA ACTTGAG TATCACCGTCACCG ATTATTCATTAAAGGTGAAT
T T T T T C T T T T T A A G A A A A G T A A G C A G A T A G C C G A A C A A A G T T A C C A G A A G G A A A C C G A G G A A A C G C A A T A A T A A C T T A G C A A G G C C G G A A A C G T C A C C A A T G A A A C C A T C G A T A G C A G C A C C G T A A T C A G T A G C G A C A G A A T C A A G T T T G C C T

CTTACCGAAGCCTTTTT TAGCTAT CAA ATAG CAATGAA AAA CAAG ATAAGAG CCCAATA AAG AGTT TTG AGAA TCACCGGAACCACA AAA ATCA TTTCATA TCT GCCA TTT AGCG CCTTATT ATAGCCC GTC TTCG CGGCATT CTGTAGCGCGTTTTCAT GA

T T T T T G G G A G A A T T A A C T G A A C A C C C T G A A C A A A G T C A G A G G G T A A T T G A G C G C T A A T A T C A G A G A G A T A A C C C A G A G C C A C C A C C G G A A C C G C C T C C C T C A G A G C C G C C A C C C T C A G A A C C G C C A C C C T C A G A G C C A C C A C C C T C A G A G C C G

ACAGGGAAGCGCATTAGACTTTTT CATAAAA AGAATAA TACAGAG CAGCCTT AAAAATGAAAATAG TAACGTC ACAAACAAATAATTTTTTGTT TGGCCTTGATATTC AGACGAT GGTTGAGGCAGGTC GGA GACA ACCACCAGAGCCGCCGCCAGCATT

T T T T T A G C G T C T T T C C A G A G C C T A A T T T G C C A G T T A C A A A A T A A A C A G C C A T A T T A T T T A T C C C A A T C C A A A T A A G A A A C G A A T C C T C A T T A A A G C C A G A A T G G A A A G C G C A G T C T C T G A A T T T A C C G T T C C A G T A A G C G T C A T A C A T G G C T T T T G A T G A T A

AATCTTACCAACGCTAACGTTTTT TATCCTG CCCAGCTACAATTT GCA TTTT AAGATTAGTTGCTA TTAAATC CCTGCTTTGAAGCC AATGCCC CCGTATAAACAGTT TGC ACAG CAGTGCCTTGAGTA ACGGGGT GGAGTGTACTGGTAATAAGTTTTA

TATCCCATC AAAATAA AACAAGA AGTCCTG ATAGATA ATCAACA CCTGTTT GCG GAAC TGTAGCATTCCACA CAACGCC CAAACTA ACCAGTA GTC TTTC CACTGAG ACCGTAA CCCATGT ATAGGAA CCA AAGC CCCTCATTTTCAGGGATAGC CA

T T T T T C T A A T T T A C G A G C A T G T A G A A A C C A A T C A A T A A T C G G C T G T C T T T C C T T A T C A T T C C A A G A A C G G G T A T T A A A C C A A G T A C G T A T C A C C G T A C T C A G G A G G T T T A G T A C C G C C A C C C T C A G A A C C G C C A C C C T C A G A A C C G C C A C C C T C A G A G C C A C

A A A A G G T A A A G T A A T T C T G T C C A G A C G A C G A C A A T A A A C A A C A T G T T C A G C T A A T G C A G A C A G C C C T C A T A G T T A G C G T A A C G A T C T A A A G T T T T G T C G T C T T T C C A G A C G T T A G T A A A T G A A T T T T C T G T A T G G G A T T T T G C T A A A

TAAAGTACCGACTTTTT GAGAATA GTAATAA CGACCGTGTGATCA TAC GAAA ATGGTTT TTA AAAT CTGACCT TCATCTT GTTAATT TTA TATT TCAAATA TTT AACT GAA GCGA GTGAGAATAGAAAC CAGCGGA ACTTTCAACAGTTT CA

T T T T T C A T G T A A T T T A G G C A G A G G C A T T T T C G A G C A A A T A A G G C G T T A A A T A A G A A T A C T T A G G T T G G G T T A T A T A A C T A T A T G T A A A T G C T G A T G C A A A T C C A A T C G C A A G A C A A A G A A G G A A C A A C T A A A G G A A T T G C G A A T A A T A A T T T T T T C A

ACGAGGCGCAGACGGTCAATCTTTTT GGA AGCC GTTACTT GCTCCAT GCGACCT CAGCTTGATACCGATCC TAAA AATTTCT CGAGGTG TTT TTGC ATCGGTTTATCAGC TGT TAAT CCAAAAGGAGCCTT AAAGGCT TTGAAAATCTCCAAAAA

CCCAATAGCAAGCAAATCATTTTT TACCGCG ATCGTAGGAATCAT TATTTTC CCGTTTT AAGCAAG CGAGAAC CCCGGAATAGGTCGCACTCAT TGATATAAGTATAG AGAGGGT GATAAGTGCCGTCG GCG CCAG GGTTTTGCTCAGTA GG

T T T T T G A T A T A G A A G G C T T A T C C G G T A T T C T A A G A A C G C G A G G C G T T T T A G C G A A C C T C C C G A C T T G C G G G A G G T C T A T T T C G G A A C C T A T T A T T C T G A A A C A T G A A A G T A T T A A G A G G C T G A G A C T C C T C A A G A G A A G G A T T A G G A T T A G C

A A C A C C G G A A T C A T A A T T A C T A G A A A A A G C C T G T T T A G T A T C A T A T G C G T T A T A C A A A T T C T T A C C A G T A T A A A G C

ACCTTTTTAACCTCCGG AAATCATAGGTCTGAGAGACT GAGTCAATAGTGAATTTATCA GATTAAGACGCTGAGAA
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Fig. S18. Strand diagrams of the triangular prism.
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S7.3 Strand diagrams of the cube (short connectors)
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CGGTTAATTTGCGTGATGGACAGACTCTTTTACTCGGTGGCCTCACTGATTATAAAAACACTTCTCAGGATTCTGGCGTACCGTTCCTGTCTAAAATCCCTTTAATCGGCCTCCTGTTTAGCTCCCGCTCTGATTCTAACGAGGAAAGCACGTTATA

C G T G C T C G T C A A A G C A A C C A T A G T A C G C G C C C T G T A G C G G C G C A T T A A G C G C G G C G G G T G T G G T G G T T T G T T C T G G A T A T T A C C A G C A A G G C C G A T A G T T T G A G T T C T T C T A C T C A G G C A A G T G A T G T T A T T A C T A A T C A A A G A A G T A T T G C T A C A A

TGATAGACGGTTTTT TACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTCCTTTCGCT ATGTAAATAATCCATTTCAGACGATTGAGCGTCAAAATGTAGGTATTTCCATGAGCGTTTTTCCTGTTGCAATGGCTGGCGGTAATA

C G C C C T T T G A C G T T G G A G T C C A C G T T C T T T A A T A G T G G A C T C T T G T T C C A A A C T G G A A C A A C A C T C A A C C T T C T T A C G C T T T C A G G T C A G A A G G G T T C T A T C T C T G T T G G C C A G A A T G T C C C T T T T A T T A C T G G T C G T G T G A C T G G T G A A T C T G C C A

CTATCTCGGGCTATTCTTTTGATTTATAAGGGATTTTGCCGATTTCGGAACCACCATCAAACAGGATTTT TCGGTATTTTTAATGGCGATGTTTTAGGGCTATCAGTTCGCGCATTAAAGACTAATAGCCATTCAAAAATATTGTCTGTGCCACGTA

C G C C T G C T G G G G C A A A C C A G C G T G G A C C G C T T G C T G C A A C T C T C T C A G G G C C A G G C G G T G A A G G G C A A T C A G C T G T T T G G C T C T C A G C G T G G C A C T G T T G C A G G C G G T G T T A A T A C T G A C C G C C T C A C C T C T G T T T T A T C T T C T G C T G G T G G T T C G T

GCCCGTCTCACTGGTGAAAAGAAAAACCACCCTGGCGCCCAATACGCAAACCGCCTCTCCCCGCGCGTTGGCCGATT TTGCCAACTGACCAGATATTGATTGAGGGTTTGATATTTGAGGTTCAGCAAGGTGATGCTTTAGATTTTTCATTTGCTGC

C A T T A A T G C A G C T G G C A C G A C A G G T T T C C C G A C T G G A A A G C G G G C A G T G A G C G C A A C G C A A T T A A T G T G A G T T A G C T T T G A C G G C T C T A A T C T A T T A G T T G T T A G T G C T C C T A A A G A T A T T T T A G A T A A C C T T C C T C A A T T C C T T T C A A C T G T T G A T

G C C G C A G C A C C A C A G A G T G C A C A G G C G C G C A G T G A C A C T G C G C T G G A T C G T C T G A T G C A G T T C A T C T G A C G T T A A A C C T G A A A A T C T A C G C A A T T T C T T T A T T T C T G T T T T A C G T G C A A A T A A T T T T G A T A T G G T A G G T T C T A A C C C T T C C A T T A T T

GAGGCTCACGGACGCGAAGAACAGGCACGCGTGCTGGCAGAAACCCCCGGTATGACCGTGAAAACGGCCCGCCGCATTCTG CAGAAGTATAATCCAAACAATCAGGATTATATTGATGAATTGCCATCATCTGATAATCAGGAATATGATGATAATT

GGGGCACCGGCACCGCTGGCTGCAGGTAACCCGGCATCTGATGCCGTTAACGATTT CGCCTCTGCGCGATTTTGTAACTTGGTATTCAAAGCAATCAGGCGAATCCGTTATTGTTTCTCCCGATGTAAAAGGTACTGTTACTGTATA

G C T G A A C A C A C C A G T G T A A G G G A T G T T T A T G A C G A G C A C T A C A A G T C C G G C A C G T T C C G T T A T G A G G A T G T G C T C T G G C C G G A G G C T G C C A G C G A C G A G A C G A A A A A A C G G A A T C T T C T T T T G C T C A G G T A A T T G A A A T G A A T A A T T

AAGAAACCTTTACCCATTACCAGCCGCAGGGCAACAGTGA ACCAGACCAGCACCACGCTGACGTT CCGCGTTTGCCGGAACGGCAATCAGCATCGTTTAACTTTACCCTTCATC AATGTAATTAATTTTGTTTTCTTGATGTTTGTTTCATC

C C C T A C T G T T G A G C G T T G G C T T T A T A C T G G T A A G A A T T T G T A T A A C G C A T A T G A T A C T A A A A G C G A C G A T T T A C A G A A G C A A G G T T A T T C A C T C A C A T A T A T T G A T T T A T G T A C T G T T T C C A T T A A A A A A G G T A A T T C A A A T G A A A T T G T T A

T A A C A A T T T C A C A C A G G A A A C A G C T A T G A C C A T G A T T A C G A A T T C G A G C T C G G T A C C C G G G G A T C C T C A A C T G T G A G C C G C T C C T T C T G G T G G T T T C T T T G T T C C G C A A A A T G A T A A T G T T A C T C A A A C T T T T A A A A T T A A T A A C G T

CACTCATTAGGCACCCCAGGCTTTACACTTTATGCTTCCGGCTCGTATGTTGTGTGGAATTGTGAGCGGA TCGGGCAAAGGATTTAATACGAGTTGTCGAATTGTTTGTAAAGTCTAATACTTCTAAATCCTCAAATGTATTATCTA

CTGATGCTGGACACCTCCAGCCGTAAGCTGGTTGCGTGGGATGGCACCACCGACGGTGCTGCCGTTGGCATTCTTGCGGTTGCTGCTG

A C T A A A G G C C G C C T G T G C G G C T T T T T T T A C G G G A T T T T T T T A T G T C G A T G T A C A C A A C C G C C C A A C T G C T G G C G G C A A A T G A G C A G A A

CACCTTTTCAGCTCGCGCCCCAAATGAAAATATAGCTAAACAGGTTATTGACCATTTGCGAAATGTATCTAATGGTCAAACTAAATCTACTCGTTCGCAGAATTGGGAATCAACTGTTATATGGAATGAAACTTCCAGACACCGTACTTTAGTTGCA

T A T T T A A A A C A T G T T G A G C T A C A G C A T T A T A T T C A G C A A T T A A G C T C T A A G C C A T C C G C A A A A A T G A T G A G G C T T T A T T G C T T A A T T T T G C T A A T T C T T T G C C T T G C C T G T A T G A T T T A T T G G A T G T T A A T G C T A C T A C T A T T A G T A G A A T T G A T G C

CCTCTTATCAAAAGGAGCAATTAAAGGTACTCTCTAATCCTGACCTGTTGGAGTTTGCTTCCGGTCTGGT TTATCCTTGCGTTGAAATAAAGGCTTCTCCCGCAAAAGTATTACAGGGTCATAATGTTTTTGGTACAACCGATTTAGCTTTATGCTC

T C G C T T T G A A G C T C G A A T T A A A A C G C G A T A T T T G A A G T C T T T C G G G C T T C C T C T T A A T C T T T T T G A T G C A T G T C T C C G G C C T T T C T C A C C C T T T T G A A T C T T T A C C T A C A C A T T A C T C A G G C A T T G C A T T T A A A A T A T A T G A G G G T T C T A A A A A T T T

ATCCGCTTTGCTTCTGACTATAATAGTCAGGGTAAAGACCTGATTTTTGATTTATGGTCATTCTCGTTTT CTTTGTAGATCTCTCAAAAATAGCTACCCTCTCCGGCATTAATTTATCAGCTAGAACGGTTGAATATCATATTGATGGTGATTTGAC

C T G A A C T G T T T A A A G C A T T T G A G G G G G A T T C A A T G A A T A T T T A T G A C G A T T C C G C A G T A T T G G A C G C T A T C C A G T C T A T G A T T G A C A T G C T A G T T T T A C G A T T A C C G T T C A T C G A T T C T C T T G T T T G C T C C A G A C T C T C A G G C A A T G A C C T G A T A G C

AAACATTTTACTATTACCCCCTCTGGCAAAACTTCTTTTGCAAAAGCCTCTCGCTATTTTGGTTTTTATCGTCGTCT TATTAACGTTTACAATTTAAATATTTGCTTATACAATCTTCCTGTTTTTGGGGCTTTTCTGATTATCAACCGGGGTACAT

G G T A A A C G A G G G T T A T G A T A G T G T T G C T C T T A C T A T G C C T C G T A A T T C C T T T T G G C G T T A T G T A T C T G C A T T A G T T G C G C G A A T T A T T T T T G A T G G C G T T C C T A T T G G T T A A A A A A T G A G C T G A T T T A A C A A A A A T T T A A T G C G A A T T T T A A C A A A A

A C T G A A T G A G C A G C T T T G T T A C G T T G A T T T G G G T A A T G A A T A T C C G G T T C T T G T C A A G A T T T T C G C C A G C T G G C G T A A T A G C G A A G A G G C C C G C A C C G A T C G C C C T T C C C A A C A G T T G C G C A G C C T G A A T G G C G A A T G G C G C T T T G C C T G G T T T C C G

AATGATTAAAGTTGAAATTAAACCATCTCAAGCCCAATTTACTACTCGTTCTGGTGTTTCTCGTCAGGGCAAGCCTTATTC GCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACT

TACTCTTGATGAAGGTCAGCCAGCCTATGCGCCTGGTCTGTACACCGTTCATCTGT CTGAAAGCTTGGCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCC

C C T C T T T C A A A G T T G G T C A G T T C G G T T C C C T T A T G A T T A A A C T T C C T C A T G A A A A A G T C T T T A G T C C T C A A A G C C T C T G T A G C C G T T G C T A C C C T C G T T C C G A T G C T G T C T T C G G T G A G G T T A T C C G T T C C C G T G G C G G C T C C A C C T

GACCGTCTGCGCCTCGTTCCGGCTAAGTAACATGGAGCAG ATTACGTATTTTACCCGTTTAATGG TCGCTGCTGAGGGTGACGATCCCGCAAAAGCGGCCTTTAACTCCCTGCA CTGGTAAACATGGCGCTGTACGTTTCGCCGATTGTTTC

C C C G G C T C A T A C C G C A A C C G C G C C C G G C G G A T T G A G T G C G A A A G C G C C T G C A A T G A C C C C G A T T T A A G T T T G A T C C G C T G T T T C T G C G T C T C T T T T T C C G T G A G A G C T A T C C C T T C A C C A C G G A G A A A G T C T A T C T C T C A C A A A T T C C G G G A

T A T T A A C G T A G A T T T T T C T T C C C A A C G T C C T G A C T G G T A T A A T G A G C C A G T T C T T A A A A T C G C A T A A G G T A A T T C A C G G C A G A T G C A C G G T T A C G A T G C G C C C A T C T A C A C C A A C G T G A C C T A T C C C A T T A C G G T C A A T C C G C C G T T

AATGTGGTATTCCTAAATCTCAACTGATGAATCTTTCTACCTGTAATAATGTTGTTCCGTTAGTTCGTTT TGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGA

CGCTTGGTATAATCGCTGGGGGTCAAAGATGAGTGTTTTAGTGTATTCTTTTGCCTCTTTCGTTTTAGGTTGGTGCCTTCGTAGTGGC

A G C C T C A G C G A C C G A A T A T A T C G G T T A T G C G T G G G C G A T G G T T G T T G T C A T T G T C G G C G C A A C T A T C G G T A T C A A G C T G T T T A A G A A A

CTTCCCTCCCTCAATCGGTTGAATGTCGCCCTTTTGTCTTTGGCGCTGGTAAACCATATGAATTTTCTATTGATTGTGACAAAATAAACTTATTCCGTGGTGTCTTTGCGTTTCTTTTATATGTTGCCACCTTTATGTATGTATTTTCTACGTTTGC

T A A C A T A C T G C G T A A T A A G G A G T C T T A A T C A T G C C A G T T C T T T T G G G T A T T C C G T T A T T A T T G C G T T C T G G T G A T T T T G C T G G C T C T A A T T C C C A A A T G G C T C A A G T C G G T G A C G G T G A T A A T T C A C C T T T A A T G A A T A A T T T C C G T C A A T A T T T A C
TCCTCGGTTTCCTTCTGGTAACTTTGTTCGGCTATCTGCTTACTTTTCTTAAAAAGGGCTTCGGTAAGAT AACTTGATTCTGTCGCTACTGATTACGGTGCTGCTATCGATGGTTTCATTGGTGACGTTTCCGGCCTTGCTAATGGTAATGGTGCTA

A G C T A T T G C T A T T T C A T T G T T T C T T G C T C T T A T T A T T G G G C T T A A C T C A A T T C T T G T G G G T T A T C T C T C T T T G A T T A T G A A A A G A T G G C A A A C G C T A A T A A G G G G G C T A T G A C C G A A A A T G C C G A T G A A A A C G C G C T A C A G T C T G A C G C T A A A G G C A

GATATTAGCGCTCAATTACCCTCTGACTTTGTTCAGGGTGTTCAGTTAATTCTCCCGTCTAATGCGCTTC CTGAGGGTGGTGGCTCTGAGGGTGGCGGTTCTGAGGGTGGCGGCTCTGAGGGAGGCGGTTCCGGTGGTGGCTCTGGTTCCGGTGATT

C C T G T T T T T A T G T T A T T C T C T C T G T A A A G G C T G C T A T T T T C A T T T T T G A C G T T A A A C A A A A A A T C G T T T C T T A T T T G A T A T C A A G G C C A A T C G T C T G A C C T G C C T C A A C C T C C T G T C A A T G C T G G C G G C G G C T C T G G T G G T G G T T C T G G T G G C G G C T

GATTGGGATAAATAATATGGCTGTTTATTTTGTAACTGGCAAATTAGGCTCTGGAAAGACGCTCGTTAGCGTTGGTA ATGTATGACGCTTACTGGAACGGTAAATTCAGAGACTGCGCTTTCCATTCTGGCTTTAATGAGGATTTATTTGTTTGTGA

A G A T T C A G G A T A A A A T T G T A G C T G G G T G C A A A A T A G C A A C T A A T C T T G A T T T A A G G C T T C A A A A C C T C C C G C A A G T C C T G T T T A T A C G G G C A C T G T T A C T C A A G G C A C T G A C C C C G T T A A A A C T T A T T A C C A G T A C A C T C C T G T A T C A T C A A A A G C C

T T T C T T G T T C A G G A C T T A T C T A T T G T T G A T A A A C A G G C G C G T T C T G C A T T A G C T G A A C A T C G T T G T A G T T T G T A C T G G T G A C G A A A C T C A G T G T T A C G G T A C A T G G G T T C C T A T T G G G C T T G C T A T C C C T G A A A A T G A G G G T G G T G G C T C T G A G G G T

ACCCGTTCTTGGAATGATAAGGAAAGACAGCCGATTATTGATTGGTTTCTACATGCTCGTAAATTAGGATGGGATATTATT GGCGGTTCTGAGGGTGGCGGTTCTGAGGGTGGCGGTACTAAACCTCCTGAGTACGGTGATACACCTATTCCGGGCT

GTTGTTTATTGTCGTCGTCTGGACAGAATTACTTTACCTTTTGTCGGTACTTTATA ATACAGAAAATTCATTTACTAACGTCTGGAAAGACGACAAAACTTTAGATCGTTACGCTAACTATGAGGGCTGTCTGTGGAATGCTACAGG

T T C T C T T A T T A C T G G C T C G A A A A T G C C T C T G C C T A A A T A A T A T A T T T G A A A A A G T T T T C T C G C G T T C T T T G T C T T G C G A T T G G A T T T G C A T C A G C A T T T A C A T A T A G T T A T A C G C T G A A A C T G T T G A A A G T T G T T T A G C A A A A T C C C

TACATGTTGGCGTTGTTAAATATGGCGATTCTCAATTAAG TAGGTCAGAAGATGAAATTAACTAA TAACCCAACCTAAGCCGGAGGTTAAAAAGGTAGTCTCTCAGACCTATGA TTCGCAATTCCTTTAGTTGTTCCTTTCTATTCTCACTC

G T C G C G G A T T T C G A C A C A A T T T A T C A G G C G A T G A T A C A A A T C T C C G T T G T A C T T T G T T T C G T T C A C C T C G A A A G C A A G C T G A T A A A C C G A T A C A A T T A A A G G C T C C T T T T G G A G C C T T T T T T T T G G A G A T T T T C A A C G T G A A A A A A T T A T T A

T T G G G C G C G G T A A T G A T T C C T A C G A T G A A A A T A A A A A C G G C T T G C T T G T T C T C G A T G A G T G C G G T A C T T G G T T T A A T A T A C T T A T A T C A A C C C T C T C G A C G G C A C T T A T C C G C C T G G T A C T G A G C A A A A C C C C G C T A A T C C T A A T C C

GGGAGGTTCGCTAAAACGCCTCGCGTTCTTAGAATACCGGATAAGCCTTCTATATCTGATTTGCTTGCTA TTCTCTTGAGGAGTCTCAGCCTCTTAATACTTTCATGTTTCAGAATAATAGGTTCCGAAATAGGCAGGGGGCATTAA

CAGGCTTTTTCTAGTAATTATGATTCCGGTGTTTATTCTTATTTAACGCCTTATTTATCACACGGTCGGTATTTCAAACCATTAAATT

T T T T G A T A A A T T C A C T A T T G A C T C T T C T C A G C G T C T T A A T C T A A G C T A T C G C T A T G T T T T C A A G G A T T C T A A G G G A A A A T T A A T T A A T

T A T A A C G T G C T T T C C T C G T T A G A A T C A G A G C G G G A G C T A A A C A G G A G G C C G A T T A A A G G G A T T T T A G A C A G G A A C G G T A C G C C A G A A T C C T G A G A A G T G T T T T T A T A A T C A G T G A G G C C A C C G A G T A A A A G A G T C T G T C C A T C A C G C A

ACGAGCACG TGCTTTG CTATGGT GCGCGTA CTACAGG GCGCCG CGCTTAAT CCCGCCG TATCCAGAACAAACCACCACA GGCCTTGCTGGTAA AACTATC AGTAGAAGAACTCA TTGCCTG AGTAATAACATCAC GTAGCAATACTTCTTTGATT

A A A A A C C G T C T A T C A A G C G A A A G G A G C G G G C G C T A G G G C G C T G G C A A G T G T A G C G G T C A C G C T G C G C G T A T A T T A C C G C C A G C C A T T G C A A C A G G A A A A A C G C T C A T G G A A A T A C C T A C A T T T T G A C G C T C A A T C G T C T G A A A T G G A T

CGTCAAAGGGCG ACTCCAA TGG AACG ATTAAAG ACT GTCC AGA AACA AGTTTGG TTGTTCC GTG TTGA AAGAAGG AAAGCGT CTG TGAC ACCCTTC AGA AGAT CAG CCAA ATTCTGG AAGGGAC TAA GTAA ACGACCA GCAGATTCACCAGTCAC TG

A A A A T C C T G T T T G A T G G T G G T T C C G A A A T C G G C A A A A T C C C T T A T A A A T C A A A A G A A T A G C C C G A G A T A G T A C G T G G C A C A G A C A A T A T T T T T G A A T G G C T A T T A G T C T T T A A T G C G C G A A C T G A T A G C C C T A A A A C A T C G C C A T T A A

TGGTTTGCCCCAGCAGGCG TCCACGC CAAGCGG GTTGCAG TGAGAGA TCACCGCCTGGCCC TTGCCCT CAGCTGA CGCTGAGAGCCAAA CTGCAACAGTGCCA ACACCGC GGCGGTCAGTATTA GAGGTGA GAACCACCAGCAGAAGATAAAACA

A A T C G G C C A A C G C G C G G G G A G A G G C G G T T T G C G T A T T G G G C G C C A G G G T G G T T T T T C T T T T C A C C A G T G A G A C G G G C G C A G C A A A T G A A A A A T C T A A A G C A T C A C C T T G C T G A A C C T C A A A T A T C A A A C C C T C A A T C A A T A T C T G G T C A G T T G G C A A

CGTGCCAGCTGCATTAATG AACCTGT CTTTCCAGTCGGGA CCG CTGC TTGCGTTGCGCTCA ACATTAA TAGAGCCGTCAAAGCTAACTC AACAACTAATAGAT ACT GAGC TAAAATATCTTTAG GGTTATC CAACAGTTGAAAGGAATTGAGGAA

TGCTGCGGC TCTGTGG TGTGCAC GCGCGCC TGTCACT AGCGCAG ACGATCC CAG GCAT ACGTCAGATGAACT AGGTTTA GATTTTC TTGCGTA AAAGAAA CAGAAAT CGTAAAA ATTTGCA CAAAATT ACCATAT TAATGGAAGGGTTAGAACCT AA

C A G A A T G C G G C G G G C C G T T T T C A C G G T C A T A C C G G G G G T T T C T G C C A G C A C G C G T G C C T G T T C T T C G C G T C C G T G A G C C T C A A T T A T C A T C A T A T T C C T G A T T A T C A G A T G A T G G C A A T T C A T C A A T A T A A T C C T G A T T G T T T G G A T T A T A C T T C T G

A A A T C G T T A A C G G C A T C A G A T G C C G G G T T A C C T G C A G C C A G C G G T G C C G G T G C C C C T A T A C A G T A A C A G T A C C T T T T A C A T C G G G A G A A A C A A T A A C G G A T T C G C C T G A T T G C T T T G A A T A C C A A G T T A C A A A A T C G C G C A G A G G C G

GGTGTGTTCAGC TTACACT CCC ACAT AGTGCTCGTCATAA TGT GACT CCG CGTG AACGGAA TCCTCAT GAGCACA CCGGCCA CCT GCAG GTCGCTG CTC TCGT TTT CGTT GCAAAAGAAGATTC TGA TACC TTATTCATTTCAAT AA

T C A C T G T T G C C C T G C G G C T G G T A A T G G G T A A A G G T T T C T T A A C G T C A G C G T G G T G C T G G T C T G G T G A T G A A G G G T A A A G T T A A A C G A T G C T G A T T G C C G T T C C G G C A A A C G C G G G A T G A A A C A A A C A T C A A G A A A A C A A A A T T A A T T A C A T T

AGCCAACGCTCAACAGTAGGG TAA AGTA TCTTACC TACAAAT TGCGTTA TCGCTTTTAGTATCATA ATCG CCTTGCTTCTGTAA TAA TGAA TCAATATATGTGAG AAA ACAT TTAATGGAAACAGT TTT ACCT ACAATTTCATTTGAATT TA

TTCCTGTGTGAAATTGTTA TAGCTGT CGTAATCATGGTCA TCGAATT CCCGGGTACCGAGC GAGGATC CAGAAGGAGCGGCTCACAGTT AACAAAGAAACCAC TTTGCGG AGTAACATTATCAT AAGTTTG GTTATTAATTTTAA

T C C G C T C A C A A T T C C A C A C A A C A T A C G A G C C G G A A G C A T A A A G T G T A A A G C C T G G G G T G C C T A A T G A G T G T A G A T A A T A C A T T T G A G G A T T T A G A A G T A T T A G A C T T T A C A A A C A A T T C G A C A A C T C G T A T T A A A T C C

C A G C A G C A A C C G C A A G A A T G C C A A C G G C A G C A C C G T C G G T G G T G C C A T C C C A C G C A A C C A G C T T A C G G C T G G A G G T G T C C A G C A T C A G

GGCGGCCTTTAGT TCCCGTAAAAAAAGCCGCACA GTGTACATCGACATAAAAAAA GCCGCCAGCAGTTGGGCGGTT TTCTGCTCATTT

T G C A A C T A A A G T A C G G T G T C T G G A A G T T T C A T T C C A T A T A A C A G T T G A T T C C C A A T T C T G C G A A C G A G T A G A T T T A G T T T G A C C A T T A G A T A C A T T T C G C A A A T G G T C A A T A A C C T G T T T A G C T A T A T T T T C A T T T G G G G C G C G A G C T

TTTTAAATA CAACATG TGTAGCT ATAATGC AAT GCTG CTTAGAGCTTAATT TGG CGGA AATAAAGCCTCATCATTTTTG TAGCAAAATTAAGC AAAGAAT CATACAGGCAAGGC AATAAAT TAGCATTAACATCC ATCAATTCTACTAATAGTAG

A C C A G A C C G G A A G C A A A C T C C A A C A G G T C A G G A T T A G A G A G T A C C T T T A A T T G C T C C T T T T G A T A A G A G G G A G C A T A A A G C T A A A T C G G T T G T A C C A A A A A C A T T A T G A C C C T G T A A T A C T T T T G C G G G A G A A G C C T T T A T T T C A A C G

GCTTCAAAGCGA AATTCGA TTTT GCG AAATATC TTC AGAC GCCCGAA AGAGGAA TTA AAGA AAA CATC AGGCCGGAGACATG GAA GTGA CAAAAGG ATT AAAG GGT TGTA AGTAATG ATGCCTG GCA AAAT ATATTTT ATTTTTAGAACCCTCAT AA

A A A A C G A G A A T G A C C A T A A A T C A A A A A T C A G G T C T T T A C C C T G A C T A T T A T A G T C A G A A G C A A A G C G G A T G T C A A A T C A C C A T C A A T A T G A T A T T C A A C C G T T C T A G C T G A T A A A T T A A T G C C G G A G A G G G T A G C T A T T T T T G A G A G A

AATGCTTTAAACAGTTCAG CCCCTCA TTGAATC ATATTCA GTCATAA AATACTGCGGAATC AGCGTCC CATGTCAATCATAGACTGGAT AATCGTAAAACTAG GAACGGT ACAAGAGAATCGAT GGAGCAA TATCAGGTCATTGCCTGAGAGTCT

A G A C G A C G A T A A A A A C C A A A A T A G C G A G A G G C T T T T G C A A A A G A A G T T T T G C C A G A G G G G G T A A T A G T A A A A T G T T T A T G T A C C C C G G T T G A T A A T C A G A A A A G C C C C A A A A A C A G G A A G A T T G T A T A A G C A A A T A T T T A A A T T G T A A A C G T T A A T A

ATCATAACCCTCGTTTACC CAACACT AGGCATAGTAAGAG ACG AATT ATAACGCCAAAAGG TAC CAGA TCGCGCAACTAATG AAATAAT AGGAACGCCATCAA AAT AACC TCAGCTCATTTTTT TGTTAAA TTGTTAAAATTCGCATTAAATTTT

TCATTCAGT AAGCTGC CGTAACA AAATCAA ATTACCC GATATTC AGAACCG ACA CTTG CAGCTGGCGAAAAT CGC ATTA CTTCGCT CGGGCCT GTG ATCG AAGGGCG TGTTGGG GCGCAAC TCAGGCT TCGCCAT GAAACCAGGCAAAGCGCCAT CG

G A A T A A G G C T T G C C C T G A C G A G A A A C A C C A G A A C G A G T A G T A A A T T G G G C T T G A G A T G G T T T A A T T T C A A C T T T A A T C A T T A G T T T G A G G G G A C G A C G A C A G T A T C G G C C T C A G G A A G A T C G C A C T C C A G C C A G C T T T C C G G C A C C G C T T C T G G T G C

A C A G A T G A A C G G T G T A C A G A C C A G G C G C A T A G G C T G G C T G A C C T T C A T C A A G A G T A G G G G G A T G T G C T G C A A G G C G A T T A A G T T G G G T A A C G C C A G G G T T T T C C C A G T C A C G A C G T T G T A A A A C G A C G G C C A G T G C C A A G C T T T C A G

CTTTGAAAGAGG TGACCAA ACCGAAC TTAATCATAAGGGA AGGAAGT TTTCATG CTT AAGA AGGACTA GGCTTTG AGA CTAC GCAACGG GAGGGTA TCGGAAC GCA GACA ATAACCTCACCGAA CGG GGAA GTGGAGCCGCCACG AG

C T G C T C C A T G T T A C T T A G C C G G A A C G A G G C G C A G A C G G T C C C A T T A A A C G G G T A A A A T A C G T A A T T G C A G G G A G T T A A A G G C C G C T T T T G C G G G A T C G T C A C C C T C A G C A G C G A G A A A C A A T C G G C G A A A C G T A C A G C G C C A T G T T T A C C A G

GCGGTTGCGGTATGAGCCGGG GGC GCCG TCAATCC TTCGCAC CGCT AGG TAAATCGGGGTCATTGC AACT GAAACAGCGGATCA GCA AGAC TCTCACGGAAAAAG AGC GGAT TCTCCGTGGTGAAG CTT TAGA CCGGAATTTGTGAGAGA TC

AGAAAAATCTACGTTAATA GTTGGGA ATACCAGTCAGGAC GCTCATT GATTTTAAGAACTG CTTATGC CGTGCATCTGCCGTGAATTAC GGGCGCATCGTAAC TGTAGAT ATAGGTCACGTTGG TAATGGG CGGCGGATTGACCG

A A A C G A A C T A A C G G A A C A A C A T T A T T A C A G G T A G A A A G A T T C A T C A G T T G A G A T T T A G G A A T A C C A C A T T T C T G G C C T T C C T G T A G C C A G C T T T C A T C A A C A T T A A A T G T G A G C G A G T A A C A A C C C G T C G G A T T C T C C

G C C A C T A C G A A G G C A C C A A C C T A A A A C G A A A G A G G C A A A A G A A T A C A C T A A A A C A C T C A T C T T T G A C C C C C A G C G A T T A T A C C A A G C G

GGTCGCTGAGGCT CCACGCATAACCGATATATTC GACAATGACAACAACCATCGC CTTGATACCGATAGTTGCGCC TTTCTTAAACAG

G C A A A C G T A G A A A A T A C A T A C A T A A A G G T G G C A A C A T A T A A A A G A A A C G C A A A G A C A C C A C G G A A T A A G T T T A T T T T G T C A C A A T C A A T A G A A A A T T C A T A T G G T T T A C C A G C G C C A A A G A C A A A A G G G C G A C A T T C A A C C G A T T G A G

AGTATGTTA ATTACGC ACTCCTT GATTAAG CAT CTGG AATACCCAAAAGAA CGG ATAA GCAATA CAAAATCACCAGAAC GGAATTAGAGCCAG CCATTTG GTCACCGACTTGAG TATCACC CATTAAAGGTGAAT AAATATTGACGGAAATTATT
A T C T T A C C G A A G C C C T T T T T A A G A A A A G T A A G C A G A T A G C C G A A C A A A G T T A C C A G A A G G A A A C C G A G G A T A G C A C C A T T A C C A T T A G C A A G G C C G G A A A C G T C A C C A A T G A A A C C A T C G A T A G C A G C A C C G T A A T C A G T A G C G A C A G

ATAGCAATAGCT CAATGAA AAA CAAG ATAAGAG ATA CCCA AGTTAAG AGAATTG ACA ACCC ATA AGAG ATCAAAG TTTCATA TCT GCCA AGCGTTT ATT CCTT CCC ATAG TTCGGTC CGGCATT CAT TTTT TAGCGCG CCTTTAGCGTCAGACTG TG

G A A G C G C A T T A G A C G G G A G A A T T A A C T G A A C A C C C T G A A C A A A G T C A G A G G G T A A T T G A G C G C T A A T A T C A A T C A C C G G A A C C A G A G C C A C C A C C G G A A C C G C C T C C C T C A G A G C C G C C A C C C T C A G A A C C G C C A C C C T C A G A G C C A C

AGAATAACATAAAAACAGG TACAGAG CAGCCTT AAAATAG AAAAATG TTTTGTTTAACGTC AACGATT TGGCCTTGATATCAAATAAGA GCAGGTCAGACGAT GGTTGAG CAGCATTGACAGGA CCGCCGC CCGCCACCAGAACCACCACCAGAG

T A C C A A C G C T A A C G A G C G T C T T T C C A G A G C C T A A T T T G C C A G T T A C A A A A T A A A C A G C C A T A T T A T T T A T C C C A A T C T C A C A A A C A A A T A A A T C C T C A T T A A A G C C A G A A T G G A A A G C G C A G T C T C T G A A T T T A C C G T T C C A G T A A G C G T C A T A C A T

ACAATTTTATCCTGAATCT CCCAGCT GTTGCTATTTTGCA TTA AAGA TGAAGCCTTAAATC TTT GAGG AACAGGACTTGCGG CCGTATA TTGAGTAACAGTGC GCC CAGT AGTTTTAACGGGGT ATA GGTA CTTTTGATGATACAGGAGTGTACT

AACAAGAAA AGTCCTG ATAGATA ATCAACA CCTGTTT GCG GAAC TAATGCA GTTCAGC CAAACTACAACGAT ACCAGTA TTTCGTC CACTGAG TAA ACCG CCCATGT ATAGGAA AAGCCCA GGATAGC TTTTCAG CCTCAGAGCCACCACCCTCA AC

A A T A A T A T C C C A T C C T A A T T T A C G A G C A T G T A G A A A C C A A T C A A T A A T C G G C T G T C T T T C C T T A T C A T T C C A A G A A C G G G T A G C C C G G A A T A G G T G T A T C A C C G T A C T C A G G A G G T T T A G T A C C G C C A C C C T C A G A A C C G C C A C C C T C A G A A C C G C C

T A T A A A G T A C C G A C A A A A G G T A A A G T A A T T C T G T C C A G A C G A C G A C A A T A A A C A A C C C T G T A G C A T T C C A C A G A C A G C C C T C A T A G T T A G C G T A A C G A T C T A A A G T T T T G T C G T C T T T C C A G A C G T T A G T A A A T G A A T T T T C T G T A T

GTAATAAGAGAA CGAGCCA GCATTTT TTATTTAGGCAGAG AAATATA CTTTTTC GAGAAAA AGAACGC AAGACAA CAATCGC GCAAATC TGCTGAT ATGTAAA TAT TAAC ACAGTTTCAGCGTA TCA ACTT GATTTTGCTAAACA GG

C T T A A T T G A G A A T C G C C A T A T T T A A C A A C G C C A A C A T G T A T T A G T T A A T T T C A T C T T C T G A C C T A T C A T A G G T C T G A G A G A C T A C C T T T T T A A C C T C C G G C T T A G G T T G G G T T A G A G T G A G A A T A G A A A G G A A C A A C T A A A G G A A T T G C G A A

AATTGTGTCGAAATCCGCGAC ATA CCTG ATCATCG GATTTGT GGA CAAC CAAAGTA CGAGGTGAACGAAA TTGCTTT TATCAGC GTT ATCG GAGCCTTTAATTGT CCAAAAG CCAAAAAAAAGGCT TCT AAAA ATAATTTTTTCACGTTG TA

GAATCATTACCGCGCCCAA ATCGTAG CCGTTTTTATTTTC AAGCAAG CACTCATCGAGAAC AGTACCG TGATATAAGTATATTAAACCA GCCGTCGAGAGGGT GATAAGT CTCAGTACCAGGCG GGTTTTG ATTAGGATTAGCGG GG

T A G C A A G C A A A T C A G A T A T A G A A G G C T T A T C C G G T A T T C T A A G A A C G C G A G G C G T T T T A G C G A A C C T C C C T T A A T G C C C C C T G C C T A T T T C G G A A C C T A T T A T T C T G A A A C A T G A A A G T A T T A A G A G G C T G A G A C T C C

A A T T T A A T G G T T T G A A A T A C C G A C C G T G T G A T A A A T A A G G C G T T A A A T A A G A A T A A A C A C C G G A A T C A T A A T T A C T A G A A A A A G C C T G

GAATTTATCAAAA ACGCTGAGAAGAGTCAATAGT ATAGCGATAGCTTAGATTAAG TCCCTTAGAATCCTTGAAAAC ATTAATTAATTT

T T T T T

T T T T T

T T T T T

T T T T T

T T T T T

T T T T T

T T T T T

T T T T T

T T T T T

T T T T T

T T T T T

T T T T T

T T T T T

T T T T T

T T T T T

T T T T T

T T T T T

T T T T T

T T T T T

T T T T T

T T T T T

T T T T T

T T T T T

T T T T T

T T T T T

T T T T T

T T T T T

T T T T T

T T T T T

T T T T T

T T T T T

T T T T T

T T T T T

T T T T T

T T T T T

T T T T T

T T T T T

T T T T T

A
A
T
G
T
C
G
A
T
A
T
C
T
A
G

G
C
A
A
A
A
T
T
C
T
C
A
T
T
G

A
A
T
G
T
C
G
A
T
A
T
C
T
A
GG
T
A
G
T
C
T
A
A
T
C
A
C
T
T

G
C
A
A
A
A
T
T
C
T
C
A
T
T
G

G
T
A
G
T
C
T
A
A
T
C
A
C
T
T

C
G
T
T
T
T
A
A
G
A
G
T
A
A
C

C
G
T
T
T
T
A
A
G
A
G
T
A
A
C

C
G
T
T
T
T
A
A
G
A
G
T
A
A
C

C
G
T
T
T
T
A
A
G
A
G
T
A
A
C

C
A
T
C
A
G
A
T
T
A
G
T
G
A
A

C
A
T
C
A
G
A
T
T
A
G
T
G
A
A

5

4

23

22

41

40

3

2

7

6

21

20

25

24

39

38

43

42

0

11

8

15

18

29

26

33

36

47

44

51

1

10

9

14

19

28

27

32

37

46

45

50

13

12

31

30

49

48

Fig. S19. Strand diagrams of the cube (short connectors).

21



S7.4 Strand diagrams of the cube (long connectors)
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CGGTTAATTTGCGTGATGGACAGACTCTTTTACTCGGTGGCCTCACTGATTATAAAAACACTTCTCAGGATTCTGGCGTACCGTTCCTGTCTAAAATCCCTTTAATCGGCCTCCTGTTTAGCTCCCGCTCTGATTCTAACGAGGAAAGCACGTTATA

C G T G C T C G T C A A A G C A A C C A T A G T A C G C G C C C T G T A G C G G C G C A T T A A G C G C G G C G G G T G T G G T G G T T T G T T C T G G A T A T T A C C A G C A A G G C C G A T A G T T T G A G T T C T T C T A C T C A G G C A A G T G A T G T T A T T A C T A A T C A A A G A A G T A T T G C T A C A A

TGATAGACGGTTTTT TACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTCCTTTCGCT ATGTAAATAATCCATTTCAGACGATTGAGCGTCAAAATGTAGGTATTTCCATGAGCGTTTTTCCTGTTGCAATGGCTGGCGGTAATA

C G C C C T T T G A C G T T G G A G T C C A C G T T C T T T A A T A G T G G A C T C T T G T T C C A A A C T G G A A C A A C A C T C A A C C T T C T T A C G C T T T C A G G T C A G A A G G G T T C T A T C T C T G T T G G C C A G A A T G T C C C T T T T A T T A C T G G T C G T G T G A C T G G T G A A T C T G C C A

CTATCTCGGGCTATTCTTTTGATTTATAAGGGATTTTGCCGATTTCGGAACCACCATCAAACAGGATTTT TCGGTATTTTTAATGGCGATGTTTTAGGGCTATCAGTTCGCGCATTAAAGACTAATAGCCATTCAAAAATATTGTCTGTGCCACGTA

C G C C T G C T G G G G C A A A C C A G C G T G G A C C G C T T G C T G C A A C T C T C T C A G G G C C A G G C G G T G A A G G G C A A T C A G C T G T T T G G C T C T C A G C G T G G C A C T G T T G C A G G C G G T G T T A A T A C T G A C C G C C T C A C C T C T G T T T T A T C T T C T G C T G G T G G T T C G T

GCCCGTCTCACTGGTGAAAAGAAAAACCACCCTGGCGCCCAATACGCAAACCGCCTCTCCCCGCGCGTTGGCCGATT TTGCCAACTGACCAGATATTGATTGAGGGTTTGATATTTGAGGTTCAGCAAGGTGATGCTTTAGATTTTTCATTTGCTGC

C A T T A A T G C A G C T G G C A C G A C A G G T T T C C C G A C T G G A A A G C G G G C A G T G A G C G C A A C G C A A T T A A T G T G A G T T A G C T T T G A C G G C T C T A A T C T A T T A G T T G T T A G T G C T C C T A A A G A T A T T T T A G A T A A C C T T C C T C A A T T C C T T T C A A C T G T T G A T

G C C G C A G C A C C A C A G A G T G C A C A G G C G C G C A G T G A C A C T G C G C T G G A T C G T C T G A T G C A G T T C A T C T G A C G T T A A A C C T G A A A A T C T A C G C A A T T T C T T T A T T T C T G T T T T A C G T G C A A A T A A T T T T G A T A T G G T A G G T T C T A A C C C T T C C A T T A T T

GAGGCTCACGGACGCGAAGAACAGGCACGCGTGCTGGCAGAAACCCCCGGTATGACCGTGAAAACGGCCCGCCGCATTCTG CAGAAGTATAATCCAAACAATCAGGATTATATTGATGAATTGCCATCATCTGATAATCAGGAATATGATGATAATT

GGGGCACCGGCACCGCTGGCTGCAGGTAACCCGGCATCTGATGCCGTTAACGATTT CGCCTCTGCGCGATTTTGTAACTTGGTATTCAAAGCAATCAGGCGAATCCGTTATTGTTTCTCCCGATGTAAAAGGTACTGTTACTGTATA

G C T G A A C A C A C C A G T G T A A G G G A T G T T T A T G A C G A G C A C T A C A A G T C C G G C A C G T T C C G T T A T G A G G A T G T G C T C T G G C C G G A G G C T G C C A G C G A C G A G A C G A A A A A A C G G A A T C T T C T T T T G C T C A G G T A A T T G A A A T G A A T A A T T

AAGAAACCTTTACCCATTACCAGCCGCAGGGCAACAGTGA ACCAGACCAGCACCACGCTGACGTT CCGCGTTTGCCGGAACGGCAATCAGCATCGTTTAACTTTACCCTTCATC AATGTAATTAATTTTGTTTTCTTGATGTTTGTTTCATC

C C C T A C T G T T G A G C G T T G G C T T T A T A C T G G T A A G A A T T T G T A T A A C G C A T A T G A T A C T A A A A G C G A C G A T T T A C A G A A G C A A G G T T A T T C A C T C A C A T A T A T T G A T T T A T G T A C T G T T T C C A T T A A A A A A G G T A A T T C A A A T G A A A T T G T T A

T A A C A A T T T C A C A C A G G A A A C A G C T A T G A C C A T G A T T A C G A A T T C G A G C T C G G T A C C C G G G G A T C C T C A A C T G T G A G C C G C T C C T T C T G G T G G T T T C T T T G T T C C G C A A A A T G A T A A T G T T A C T C A A A C T T T T A A A A T T A A T A A C G T

CACTCATTAGGCACCCCAGGCTTTACACTTTATGCTTCCGGCTCGTATGTTGTGTGGAATTGTGAGCGGA TCGGGCAAAGGATTTAATACGAGTTGTCGAATTGTTTGTAAAGTCTAATACTTCTAAATCCTCAAATGTATTATCTA

CTGATGCTGGACACCTCCAGCCGTAAGCTGGTTGCGTGGGATGGCACCACCGACGGTGCTGCCGTTGGCATTCTTGCGGTTGCTGCTG

A C T A A A G G C C G C C T G T G C G G C T T T T T T T A C G G G A T T T T T T T A T G T C G A T G T A C A C A A C C G C C C A A C T G C T G G C G G C A A A T G A G C A G A A

CACCTTTTCAGCTCGCGCCCCAAATGAAAATATAGCTAAACAGGTTATTGACCATTTGCGAAATGTATCTAATGGTCAAACTAAATCTACTCGTTCGCAGAATTGGGAATCAACTGTTATATGGAATGAAACTTCCAGACACCGTACTTTAGTTGCA

T A T T T A A A A C A T G T T G A G C T A C A G C A T T A T A T T C A G C A A T T A A G C T C T A A G C C A T C C G C A A A A A T G A T G A G G C T T T A T T G C T T A A T T T T G C T A A T T C T T T G C C T T G C C T G T A T G A T T T A T T G G A T G T T A A T G C T A C T A C T A T T A G T A G A A T T G A T G C

CCTCTTATCAAAAGGAGCAATTAAAGGTACTCTCTAATCCTGACCTGTTGGAGTTTGCTTCCGGTCTGGT TTATCCTTGCGTTGAAATAAAGGCTTCTCCCGCAAAAGTATTACAGGGTCATAATGTTTTTGGTACAACCGATTTAGCTTTATGCTC

T C G C T T T G A A G C T C G A A T T A A A A C G C G A T A T T T G A A G T C T T T C G G G C T T C C T C T T A A T C T T T T T G A T G C A T G T C T C C G G C C T T T C T C A C C C T T T T G A A T C T T T A C C T A C A C A T T A C T C A G G C A T T G C A T T T A A A A T A T A T G A G G G T T C T A A A A A T T T

ATCCGCTTTGCTTCTGACTATAATAGTCAGGGTAAAGACCTGATTTTTGATTTATGGTCATTCTCGTTTT CTTTGTAGATCTCTCAAAAATAGCTACCCTCTCCGGCATTAATTTATCAGCTAGAACGGTTGAATATCATATTGATGGTGATTTGAC

C T G A A C T G T T T A A A G C A T T T G A G G G G G A T T C A A T G A A T A T T T A T G A C G A T T C C G C A G T A T T G G A C G C T A T C C A G T C T A T G A T T G A C A T G C T A G T T T T A C G A T T A C C G T T C A T C G A T T C T C T T G T T T G C T C C A G A C T C T C A G G C A A T G A C C T G A T A G C

AAACATTTTACTATTACCCCCTCTGGCAAAACTTCTTTTGCAAAAGCCTCTCGCTATTTTGGTTTTTATCGTCGTCT TATTAACGTTTACAATTTAAATATTTGCTTATACAATCTTCCTGTTTTTGGGGCTTTTCTGATTATCAACCGGGGTACAT

G G T A A A C G A G G G T T A T G A T A G T G T T G C T C T T A C T A T G C C T C G T A A T T C C T T T T G G C G T T A T G T A T C T G C A T T A G T T G C G C G A A T T A T T T T T G A T G G C G T T C C T A T T G G T T A A A A A A T G A G C T G A T T T A A C A A A A A T T T A A T G C G A A T T T T A A C A A A A

A C T G A A T G A G C A G C T T T G T T A C G T T G A T T T G G G T A A T G A A T A T C C G G T T C T T G T C A A G A T T T T C G C C A G C T G G C G T A A T A G C G A A G A G G C C C G C A C C G A T C G C C C T T C C C A A C A G T T G C G C A G C C T G A A T G G C G A A T G G C G C T T T G C C T G G T T T C C G

AATGATTAAAGTTGAAATTAAACCATCTCAAGCCCAATTTACTACTCGTTCTGGTGTTTCTCGTCAGGGCAAGCCTTATTC GCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACT

TACTCTTGATGAAGGTCAGCCAGCCTATGCGCCTGGTCTGTACACCGTTCATCTGT CTGAAAGCTTGGCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCC

C C T C T T T C A A A G T T G G T C A G T T C G G T T C C C T T A T G A T T A A A C T T C C T C A T G A A A A A G T C T T T A G T C C T C A A A G C C T C T G T A G C C G T T G C T A C C C T C G T T C C G A T G C T G T C T T C G G T G A G G T T A T C C G T T C C C G T G G C G G C T C C A C C T

GACCGTCTGCGCCTCGTTCCGGCTAAGTAACATGGAGCAG ATTACGTATTTTACCCGTTTAATGG TCGCTGCTGAGGGTGACGATCCCGCAAAAGCGGCCTTTAACTCCCTGCA CTGGTAAACATGGCGCTGTACGTTTCGCCGATTGTTTC

C C C G G C T C A T A C C G C A A C C G C G C C C G G C G G A T T G A G T G C G A A A G C G C C T G C A A T G A C C C C G A T T T A A G T T T G A T C C G C T G T T T C T G C G T C T C T T T T T C C G T G A G A G C T A T C C C T T C A C C A C G G A G A A A G T C T A T C T C T C A C A A A T T C C G G G A

T A T T A A C G T A G A T T T T T C T T C C C A A C G T C C T G A C T G G T A T A A T G A G C C A G T T C T T A A A A T C G C A T A A G G T A A T T C A C G G C A G A T G C A C G G T T A C G A T G C G C C C A T C T A C A C C A A C G T G A C C T A T C C C A T T A C G G T C A A T C C G C C G T T

AATGTGGTATTCCTAAATCTCAACTGATGAATCTTTCTACCTGTAATAATGTTGTTCCGTTAGTTCGTTT TGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGA

CGCTTGGTATAATCGCTGGGGGTCAAAGATGAGTGTTTTAGTGTATTCTTTTGCCTCTTTCGTTTTAGGTTGGTGCCTTCGTAGTGGC

A G C C T C A G C G A C C G A A T A T A T C G G T T A T G C G T G G G C G A T G G T T G T T G T C A T T G T C G G C G C A A C T A T C G G T A T C A A G C T G T T T A A G A A A

CTTCCCTCCCTCAATCGGTTGAATGTCGCCCTTTTGTCTTTGGCGCTGGTAAACCATATGAATTTTCTATTGATTGTGACAAAATAAACTTATTCCGTGGTGTCTTTGCGTTTCTTTTATATGTTGCCACCTTTATGTATGTATTTTCTACGTTTGC

T A A C A T A C T G C G T A A T A A G G A G T C T T A A T C A T G C C A G T T C T T T T G G G T A T T C C G T T A T T A T T G C G T T C T G G T G A T T T T G C T G G C T C T A A T T C C C A A A T G G C T C A A G T C G G T G A C G G T G A T A A T T C A C C T T T A A T G A A T A A T T T C C G T C A A T A T T T A C

TCCTCGGTTTCCTTCTGGTAACTTTGTTCGGCTATCTGCTTACTTTTCTTAAAAAGGGCTTCGGTAAGAT AACTTGATTCTGTCGCTACTGATTACGGTGCTGCTATCGATGGTTTCATTGGTGACGTTTCCGGCCTTGCTAATGGTAATGGTGCTA

A G C T A T T G C T A T T T C A T T G T T T C T T G C T C T T A T T A T T G G G C T T A A C T C A A T T C T T G T G G G T T A T C T C T C T T T G A T T A T G A A A A G A T G G C A A A C G C T A A T A A G G G G G C T A T G A C C G A A A A T G C C G A T G A A A A C G C G C T A C A G T C T G A C G C T A A A G G C A

GATATTAGCGCTCAATTACCCTCTGACTTTGTTCAGGGTGTTCAGTTAATTCTCCCGTCTAATGCGCTTC CTGAGGGTGGTGGCTCTGAGGGTGGCGGTTCTGAGGGTGGCGGCTCTGAGGGAGGCGGTTCCGGTGGTGGCTCTGGTTCCGGTGATT

C C T G T T T T T A T G T T A T T C T C T C T G T A A A G G C T G C T A T T T T C A T T T T T G A C G T T A A A C A A A A A A T C G T T T C T T A T T T G A T A T C A A G G C C A A T C G T C T G A C C T G C C T C A A C C T C C T G T C A A T G C T G G C G G C G G C T C T G G T G G T G G T T C T G G T G G C G G C T

GATTGGGATAAATAATATGGCTGTTTATTTTGTAACTGGCAAATTAGGCTCTGGAAAGACGCTCGTTAGCGTTGGTA ATGTATGACGCTTACTGGAACGGTAAATTCAGAGACTGCGCTTTCCATTCTGGCTTTAATGAGGATTTATTTGTTTGTGA

A G A T T C A G G A T A A A A T T G T A G C T G G G T G C A A A A T A G C A A C T A A T C T T G A T T T A A G G C T T C A A A A C C T C C C G C A A G T C C T G T T T A T A C G G G C A C T G T T A C T C A A G G C A C T G A C C C C G T T A A A A C T T A T T A C C A G T A C A C T C C T G T A T C A T C A A A A G C C

T T T C T T G T T C A G G A C T T A T C T A T T G T T G A T A A A C A G G C G C G T T C T G C A T T A G C T G A A C A T C G T T G T A G T T T G T A C T G G T G A C G A A A C T C A G T G T T A C G G T A C A T G G G T T C C T A T T G G G C T T G C T A T C C C T G A A A A T G A G G G T G G T G G C T C T G A G G G T

ACCCGTTCTTGGAATGATAAGGAAAGACAGCCGATTATTGATTGGTTTCTACATGCTCGTAAATTAGGATGGGATATTATT GGCGGTTCTGAGGGTGGCGGTTCTGAGGGTGGCGGTACTAAACCTCCTGAGTACGGTGATACACCTATTCCGGGCT

GTTGTTTATTGTCGTCGTCTGGACAGAATTACTTTACCTTTTGTCGGTACTTTATA ATACAGAAAATTCATTTACTAACGTCTGGAAAGACGACAAAACTTTAGATCGTTACGCTAACTATGAGGGCTGTCTGTGGAATGCTACAGG

T T C T C T T A T T A C T G G C T C G A A A A T G C C T C T G C C T A A A T A A T A T A T T T G A A A A A G T T T T C T C G C G T T C T T T G T C T T G C G A T T G G A T T T G C A T C A G C A T T T A C A T A T A G T T A T A C G C T G A A A C T G T T G A A A G T T G T T T A G C A A A A T C C C

TACATGTTGGCGTTGTTAAATATGGCGATTCTCAATTAAG TAGGTCAGAAGATGAAATTAACTAA TAACCCAACCTAAGCCGGAGGTTAAAAAGGTAGTCTCTCAGACCTATGA TTCGCAATTCCTTTAGTTGTTCCTTTCTATTCTCACTC

G T C G C G G A T T T C G A C A C A A T T T A T C A G G C G A T G A T A C A A A T C T C C G T T G T A C T T T G T T T C G T T C A C C T C G A A A G C A A G C T G A T A A A C C G A T A C A A T T A A A G G C T C C T T T T G G A G C C T T T T T T T T G G A G A T T T T C A A C G T G A A A A A A T T A T T A

T T G G G C G C G G T A A T G A T T C C T A C G A T G A A A A T A A A A A C G G C T T G C T T G T T C T C G A T G A G T G C G G T A C T T G G T T T A A T A T A C T T A T A T C A A C C C T C T C G A C G G C A C T T A T C C G C C T G G T A C T G A G C A A A A C C C C G C T A A T C C T A A T C C

GGGAGGTTCGCTAAAACGCCTCGCGTTCTTAGAATACCGGATAAGCCTTCTATATCTGATTTGCTTGCTA TTCTCTTGAGGAGTCTCAGCCTCTTAATACTTTCATGTTTCAGAATAATAGGTTCCGAAATAGGCAGGGGGCATTAA

CAGGCTTTTTCTAGTAATTATGATTCCGGTGTTTATTCTTATTTAACGCCTTATTTATCACACGGTCGGTATTTCAAACCATTAAATT

T T T T G A T A A A T T C A C T A T T G A C T C T T C T C A G C G T C T T A A T C T A A G C T A T C G C T A T G T T T T C A A G G A T T C T A A G G G A A A A T T A A T T A A T

T A T A A C G T G C T T T C C T C G T T A G A A T C A G A G C G G G A G C T A A A C A G G A G G C C G A T T A A A G G G A T T T T A G A C A G G A A C G G T A C G C C A G A A T C C T G A G A A G T G T T T T T A T A A T C A G T G A G G C C A C C G A G T A A A A G A G T C T G T C C A T C A C G C A A A T T A A C C G

ACGAGCACG TGCTTTG CTATGGT GCGCGTA CTACAGG GCGCCG CGCTTAAT CCCGCCG TATCCAGAACAAACCACCACA GGCCTTGCTGGTAA AACTATC AGTAGAAGAACTCA TTGCCTG AGTAATAACATCAC TTTGATT GTAGCAATACTTC TT

A A A A A C C G T C T A T C A A G C G A A A G G A G C G G G C G C T A G G G C G C T G G C A A G T G T A G C G G T C A C G C T G C G C G T A T A T T A C C G C C A G C C A T T G C A A C A G G A A A A A C G C T C A T G G A A A T A C C T A C A T T T T G A C G C T C A A T C G T C T G A A A T G G A T T A T T T A C A T

CGTCAAAGGGCG ACTCCAA TGG AACG ATTAAAG ACT GTCC AGA AACA AGTTTGG TTGTTCC GTG TTGA AAGAAGG AAAGCGT CTG TGAC ACCCTTC AGA AGAT CAG CCAA ATTCTGG AAGGGAC TAA GTAA ACGACCA CAGTCAC GCAGATTCAC TG

A A A A T C C T G T T T G A T G G T G G T T C C G A A A T C G G C A A A A T C C C T T A T A A A T C A A A A G A A T A G C C C G A G A T A G T A C G T G G C A C A G A C A A T A T T T T T G A A T G G C T A T T A G T C T T T A A T G C G C G A A C T G A T A G C C C T A A A A C A T C G C C A T T A A A A A T A C C G A

TGGTTTGCCCCAGCAGGCG TCCACGC CAAGCGG GTTGCAG TGAGAGA TCACCGCCTGGCCC TTGCCCT CAGCTGA CGCTGAGAGCCAAA CTGCAACAGTGCCA ACACCGC GGCGGTCAGTATTA GAGGTGA CAGAAGATAAAACA GAACCACCAG AC

A A T C G G C C A A C G C G C G G G G A G A G G C G G T T T G C G T A T T G G G C G C C A G G G T G G T T T T T C T T T T C A C C A G T G A G A C G G G C G C A G C A A A T G A A A A A T C T A A A G C A T C A C C T T G C T G A A C C T C A A A T A T C A A A C C C T C A A T C A A T A T C T G G T C A G T T G G C A A

CGTGCCAGCTGCATTAATG AACCTGT CTTTCCAGTCGGGA CCG CTGC TTGCGTTGCGCTCA ACATTAA TAGAGCCGTCAAAGCTAACTC AACAACTAATAGAT ACT GAGC TAAAATATCTTTAG GGTTATC TGAGGAA AAGGAAT CAACAGTTGA AT

TGCTGCGGC TCTGTGG TGTGCAC GCGCGCC TGTCACT AGCGCAG ACGATCC CAG GCAT ACGTCAGATGAACT AGGTTTA GATTTTC TTGCGTA AAAGAAA CAGAAAT CGTAAAA ATTTGCA CAAAATT ACCATAT AGAACCT TAATGGAAGGGTT AA

C A G A A T G C G G C G G G C C G T T T T C A C G G T C A T A C C G G G G G T T T C T G C C A G C A C G C G T G C C T G T T C T T C G C G T C C G T G A G C C T C A A T T A T C A T C A T A T T C C T G A T T A T C A G A T G A T G G C A A T T C A T C A A T A T A A T C C T G A T T G T T T G G A T T A T A C T T C T G

A A A T C G T T A A C G G C A T C A G A T G C C G G G T T A C C T G C A G C C A G C G G T G C C G G T G C C C C T A T A C A G T A A C A G T A C C T T T T A C A T C G G G A G A A A C A A T A A C G G A T T C G C C T G A T T G C T T T G A A T A C C A A G T T A C A A A A T C G C G C A G A G G C G

GGTGTGTTCAGC TTACACT CCC ACAT AGTGCTCGTCATAA TGT GACT CCG CGTG AACGGAA TCCTCAT GAGCACA CCGGCCA CCT GCAG GTCGCTG CTC TCGT TTT CGTT GCAAAAGAAGATTC TACCTGA TTTCAAT TTATTCA AA

T C A C T G T T G C C C T G C G G C T G G T A A T G G G T A A A G G T T T C T T A A C G T C A G C G T G G T G C T G G T C T G G T G A T G A A G G G T A A A G T T A A A C G A T G C T G A T T G C C G T T C C G G C A A A C G C G G G A T G A A A C A A A C A T C A A G A A A A C A A A A T T A A T T A C A T T

AGCCAACGCTCAACAGTAGGG TAA AGTA TCTTACC TACAAAT TGCGTTA TCGCTTTTAGTATCATA ATCG CCTTGCTTCTGTAA TAA TGAA TCAATATATGTGAG AAA ACAT TTAATGGAAACAGT TTT ACCT ACAATTTCATTTGAATT TA

TTCCTGTGTGAAATTGTTA TAGCTGT CGTAATCATGGTCA TCGAATT CCCGGGTACCGAGC GAGGATC CAGAAGGAGCGGCTCACAGTT AACAAAGAAACCAC TTTGCGG AGTAACATTATCAT AAGTTTG GTTATTAATTTTAA AC

T C C G C T C A C A A T T C C A C A C A A C A T A C G A G C C G G A A G C A T A A A G T G T A A A G C C T G G G G T G C C T A A T G A G T G T A G A T A A T A C A T T T G A G G A T T T A G A A G T A T T A G A C T T T A C A A A C A A T T C G A C A A C T C G T A T T A A A T C C T T T G C C C G A

C A G C A G C A A C C G C A A G A A T G C C A A C G G C A G C A C C G T C G G T G G T G C C A T C C C A C G C A A C C A G C T T A C G G C T G G A G G T G T C C A G C A T C A G

GGCGGCCTTTAGT TCCCGTAAAAAAAGCCGCACA GTGTACATCGACATAAAAAAA GCCGCCAGCAGTTGGGCGGTT TTCTGCTCATTT

T G C A A C T A A A G T A C G G T G T C T G G A A G T T T C A T T C C A T A T A A C A G T T G A T T C C C A A T T C T G C G A A C G A G T A G A T T T A G T T T G A C C A T T A G A T A C A T T T C G C A A A T G G T C A A T A A C C T G T T T A G C T A T A T T T T C A T T T G G G G C G C G A G C T G A A A A G G T G

TTTTAAATA CAACATG TGTAGCT ATAATGC AAT GCTG CTTAGAGCTTAATT TGG CGGA AATAAAGCCTCATCATTTTTG TAGCAAAATTAAGC AAAGAAT CATACAGGCAAGGC AATAAAT TAGCATTAACATCC ATAGTAG ATCAATTCTACTA GC

A C C A G A C C G G A A G C A A A C T C C A A C A G G T C A G G A T T A G A G A G T A C C T T T A A T T G C T C C T T T T G A T A A G A G G G A G C A T A A A G C T A A A T C G G T T G T A C C A A A A A C A T T A T G A C C C T G T A A T A C T T T T G C G G G A G A A G C C T T T A T T T C A A C G C A A G G A T A A

GCTTCAAAGCGA AATTCGA TTTT GCG AAATATC TTC AGAC GCCCGAA AGAGGAA TTA AAGA AAA CATC AGGCCGGAGACATG GAA GTGA CAAAAGG ATT AAAG GGT TGTA AGTAATG ATGCCTG GCA AAAT ATATTTT CCCTCAT ATTTTTAGAA AA

A A A A C G A G A A T G A C C A T A A A T C A A A A A T C A G G T C T T T A C C C T G A C T A T T A T A G T C A G A A G C A A A G C G G A T G T C A A A T C A C C A T C A A T A T G A T A T T C A A C C G T T C T A G C T G A T A A A T T A A T G C C G G A G A G G G T A G C T A T T T T T G A G A G A T C T A C A A A G

AATGCTTTAAACAGTTCAG CCCCTCA TTGAATC ATATTCA GTCATAA AATACTGCGGAATC AGCGTCC CATGTCAATCATAGACTGGAT AATCGTAAAACTAG GAACGGT ACAAGAGAATCGAT GGAGCAA TTGCCTGAGAGTCT TATCAGGTCA GC

A G A C G A C G A T A A A A A C C A A A A T A G C G A G A G G C T T T T G C A A A A G A A G T T T T G C C A G A G G G G G T A A T A G T A A A A T G T T T A T G T A C C C C G G T T G A T A A T C A G A A A A G C C C C A A A A A C A G G A A G A T T G T A T A A G C A A A T A T T T A A A T T G T A A A C G T T A A T A

ATCATAACCCTCGTTTACC CAACACT AGGCATAGTAAGAG ACG AATT ATAACGCCAAAAGG TAC CAGA TCGCGCAACTAATG AAATAAT AGGAACGCCATCAA AAT AACC TCAGCTCATTTTTT TGTTAAA AAATTTT TCGCATT TTGTTAAAAT TT

TCATTCAGT AAGCTGC CGTAACA AAATCAA ATTACCC GATATTC AGAACCG ACA CTTG CAGCTGGCGAAAAT CGC ATTA CTTCGCT CGGGCCT GTG ATCG AAGGGCG TGTTGGG GCGCAAC TCAGGCT TCGCCAT GCGCCAT GAAACCAGGCAAA CG

G A A T A A G G C T T G C C C T G A C G A G A A A C A C C A G A A C G A G T A G T A A A T T G G G C T T G A G A T G G T T T A A T T T C A A C T T T A A T C A T T A G T T T G A G G G G A C G A C G A C A G T A T C G G C C T C A G G A A G A T C G C A C T C C A G C C A G C T T T C C G G C A C C G C T T C T G G T G C

A C A G A T G A A C G G T G T A C A G A C C A G G C G C A T A G G C T G G C T G A C C T T C A T C A A G A G T A G G G G G A T G T G C T G C A A G G C G A T T A A G T T G G G T A A C G C C A G G G T T T T C C C A G T C A C G A C G T T G T A A A A C G A C G G C C A G T G C C A A G C T T T C A G

CTTTGAAAGAGG TGACCAA ACCGAAC TTAATCATAAGGGA AGGAAGT TTTCATG CTT AAGA AGGACTA GGCTTTG AGA CTAC GCAACGG GAGGGTA TCGGAAC GCA GACA ATAACCTCACCGAA GGAACGG CGCCACG GTGGAGC AG

C T G C T C C A T G T T A C T T A G C C G G A A C G A G G C G C A G A C G G T C C C A T T A A A C G G G T A A A A T A C G T A A T T G C A G G G A G T T A A A G G C C G C T T T T G C G G G A T C G T C A C C C T C A G C A G C G A G A A A C A A T C G G C G A A A C G T A C A G C G C C A T G T T T A C C A G

GCGGTTGCGGTATGAGCCGGG GGC GCCG TCAATCC TTCGCAC CGCT AGG TAAATCGGGGTCATTGC AACT GAAACAGCGGATCA GCA AGAC TCTCACGGAAAAAG AGC GGAT TCTCCGTGGTGAAG CTT TAGA CCGGAATTTGTGAGAGA TC

AGAAAAATCTACGTTAATA GTTGGGA ATACCAGTCAGGAC GCTCATT GATTTTAAGAACTG CTTATGC CGTGCATCTGCCGTGAATTAC GGGCGCATCGTAAC TGTAGAT ATAGGTCACGTTGG TAATGGG CGGCGGATTGACCG AA

A A A C G A A C T A A C G G A A C A A C A T T A T T A C A G G T A G A A A G A T T C A T C A G T T G A G A T T T A G G A A T A C C A C A T T T C T G G C C T T C C T G T A G C C A G C T T T C A T C A A C A T T A A A T G T G A G C G A G T A A C A A C C C G T C G G A T T C T C C G T G G G A A C A

G C C A C T A C G A A G G C A C C A A C C T A A A A C G A A A G A G G C A A A A G A A T A C A C T A A A A C A C T C A T C T T T G A C C C C C A G C G A T T A T A C C A A G C G

GGTCGCTGAGGCT CCACGCATAACCGATATATTC GACAATGACAACAACCATCGC CTTGATACCGATAGTTGCGCC TTTCTTAAACAG

G C A A A C G T A G A A A A T A C A T A C A T A A A G G T G G C A A C A T A T A A A A G A A A C G C A A A G A C A C C A C G G A A T A A G T T T A T T T T G T C A C A A T C A A T A G A A A A T T C A T A T G G T T T A C C A G C G C C A A A G A C A A A A G G G C G A C A T T C A A C C G A T T G A G G G A G G G A A G

AGTATGTTA ATTACGC ACTCCTT GATTAAG CAT CTGG AATACCCAAAAGAA CGG ATAA GCAATA CAAAATCACCAGAAC GGAATTAGAGCCAG CCATTTG GTCACCGACTTGAG TATCACC CATTAAAGGTGAAT AATTATT AAATATTGACGGA GT

A T C T T A C C G A A G C C C T T T T T A A G A A A A G T A A G C A G A T A G C C G A A C A A A G T T A C C A G A A G G A A A C C G A G G A T A G C A C C A T T A C C A T T A G C A A G G C C G G A A A C G T C A C C A A T G A A A C C A T C G A T A G C A G C A C C G T A A T C A G T A G C G A C A G A A T C A A G T T

ATAGCAATAGCT CAATGAA AAA CAAG ATAAGAG ATA CCCA AGTTAAG AGAATTG ACA ACCC ATA AGAG ATCAAAG TTTCATA TCT GCCA AGCGTTT ATT CCTT CCC ATAG TTCGGTC CGGCATT CAT TTTT TAGCGCG CAGACTG CCTTTAGCGT TG

G A A G C G C A T T A G A C G G G A G A A T T A A C T G A A C A C C C T G A A C A A A G T C A G A G G G T A A T T G A G C G C T A A T A T C A A T C A C C G G A A C C A G A G C C A C C A C C G G A A C C G C C T C C C T C A G A G C C G C C A C C C T C A G A A C C G C C A C C C T C A G A G C C A C C A C C C T C A G

AGAATAACATAAAAACAGG TACAGAG CAGCCTT AAAATAG AAAAATG TTTTGTTTAACGTC AACGATT TGGCCTTGATATCAAATAAGA GCAGGTCAGACGAT GGTTGAG CAGCATTGACAGGA CCGCCGC AACCACCACCAGAG CCGCCACCAG AG

T A C C A A C G C T A A C G A G C G T C T T T C C A G A G C C T A A T T T G C C A G T T A C A A A A T A A A C A G C C A T A T T A T T T A T C C C A A T C T C A C A A A C A A A T A A A T C C T C A T T A A A G C C A G A A T G G A A A G C G C A G T C T C T G A A T T T A C C G T T C C A G T A A G C G T C A T A C A T

ACAATTTTATCCTGAATCT CCCAGCT GTTGCTATTTTGCA TTA AAGA TGAAGCCTTAAATC TTT GAGG AACAGGACTTGCGG CCGTATA TTGAGTAACAGTGC GCC CAGT AGTTTTAACGGGGT ATA GGTA GTGTACT TACAGGA CTTTTGATGA GG

AACAAGAAA AGTCCTG ATAGATA ATCAACA CCTGTTT GCG GAAC TAATGCA GTTCAGC CAAACTACAACGAT ACCAGTA TTTCGTC CACTGAG TAA ACCG CCCATGT ATAGGAA AAGCCCA GGATAGC TTTTCAG ACCCTCA CCTCAGAGCCACC AC

A A T A A T A T C C C A T C C T A A T T T A C G A G C A T G T A G A A A C C A A T C A A T A A T C G G C T G T C T T T C C T T A T C A T T C C A A G A A C G G G T A G C C C G G A A T A G G T G T A T C A C C G T A C T C A G G A G G T T T A G T A C C G C C A C C C T C A G A A C C G C C A C C C T C A G A A C C G C C

T A T A A A G T A C C G A C A A A A G G T A A A G T A A T T C T G T C C A G A C G A C G A C A A T A A A C A A C C C T G T A G C A T T C C A C A G A C A G C C C T C A T A G T T A G C G T A A C G A T C T A A A G T T T T G T C G T C T T T C C A G A C G T T A G T A A A T G A A T T T T C T G T A T

GTAATAAGAGAA CGAGCCA GCATTTT TTATTTAGGCAGAG AAATATA CTTTTTC GAGAAAA AGAACGC AAGACAA CAATCGC GCAAATC TGCTGAT ATGTAAA TAT TAAC ACAGTTTCAGCGTA ACTTTCA CTAAACA GATTTTG GG

C T T A A T T G A G A A T C G C C A T A T T T A A C A A C G C C A A C A T G T A T T A G T T A A T T T C A T C T T C T G A C C T A T C A T A G G T C T G A G A G A C T A C C T T T T T A A C C T C C G G C T T A G G T T G G G T T A G A G T G A G A A T A G A A A G G A A C A A C T A A A G G A A T T G C G A A

AATTGTGTCGAAATCCGCGAC ATA CCTG ATCATCG GATTTGT GGA CAAC CAAAGTA CGAGGTGAACGAAA TTGCTTT TATCAGC GTT ATCG GAGCCTTTAATTGT CCAAAAG CCAAAAAAAAGGCT TCT AAAA ATAATTTTTTCACGTTG TA

GAATCATTACCGCGCCCAA ATCGTAG CCGTTTTTATTTTC AAGCAAG CACTCATCGAGAAC AGTACCG TGATATAAGTATATTAAACCA GCCGTCGAGAGGGT GATAAGT CTCAGTACCAGGCG GGTTTTG ATTAGGATTAGCGG GG

T A G C A A G C A A A T C A G A T A T A G A A G G C T T A T C C G G T A T T C T A A G A A C G C G A G G C G T T T T A G C G A A C C T C C C T T A A T G C C C C C T G C C T A T T T C G G A A C C T A T T A T T C T G A A A C A T G A A A G T A T T A A G A G G C T G A G A C T C C T C A A G A G A A

A A T T T A A T G G T T T G A A A T A C C G A C C G T G T G A T A A A T A A G G C G T T A A A T A A G A A T A A A C A C C G G A A T C A T A A T T A C T A G A A A A A G C C T G

GAATTTATCAAAA ACGCTGAGAAGAGTCAATAGT ATAGCGATAGCTTAGATTAAG TCCCTTAGAATCCTTGAAAAC ATTAATTAATTT
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Fig. S20. Strand diagrams of the cube (long connectors).
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S7.5 Strand diagrams of the pentagonal prism
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AAGTGATGTTATTACTAATCAAAGAAGTATTGCTACAACGGTTAATTTGCGTGATGGACAGACTCTTTTACTCGGTGGCCTCACTGATTATAAAAACACTTCTCAGGATTCTGGCGTACCGTTCCTGTCTAAAATCCCTTTAATCGGCCTCCTGTTT

A G C T C C C G C T C T G A T T C T A A C G A G G A A A G C A C G T T A T A C G T G C T C G T C A A A G C A A C C A T A G T A C G C G C A T G A G C G T T T T T C C T G T T G C A A T G G C T G G C G G T A A T A T T G T T C T G G A T A T T A C C A G C A A G G C C G A T A G T T T G A G T T C T T C T A C T C A G G C

TGATAGACGGTTTTT CCCTGTAGCGGCGCATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCG CCCTTTTATTACTGGTCGTGTGACTGGTGAATCTGCCAATGTAAATAATCCATTTCAGACGATTGAGCGTCAAAATGTAGGTATTTC

C G C C C T T T G A C G T T G G A G T C C A C G T T C T T T A A T A G T G G A C T C T T G T T C C A A A C T G G A A C A A C A C T C A A C C G A C T A A T A G C C A T T C A A A A A T A T T G T C T G T G C C A C G T A T T C T T A C G C T T T C A G G T C A G A A G G G T T C T A T C T C T G T T G G C C A G A A T G T

CTATCTCGGGCTATTCTTTTGATTTATAAGGGATTTTGCCGATTTCGGAACCACCATCAAACAGGATTTT CCGCCTCACCTCTGTTTTATCTTCTGCTGGTGGTTCGTTCGGTATTTTTAATGGCGATGTTTTAGGGCTATCAGTTCGCGCATTAAA

C G C C T G C T G G G G C A A A C C A G C G T G G A C C G C T T G C T G C A A C T C T C T C A G G G C C A G G C G G T G A A G G G C A A T C A G C T G T T G T T C A G C A A G G T G A T G C T T T A G A T T T T T C A T T T G C T G C T G G C T C T C A G C G T G G C A C T G T T G C A G G C G G T G T T A A T A C T G A

GCCCGTCTCACTGGTGAAAAGAAAAACCACCCTGGCGCCCAATACGCAAACCGCCTCTCCCCGCGCGTTGGCCGATT TTTTAGATAACCTTCCTCAATTCCTTTCAACTGTTGATTTGCCAACTGACCAGATATTGATTGAGGGTTTGATATTTGAG

C A T T A A T G C A G C T G G C A C G A C A G G T T T C C C G A C T G G A A A G C G G G C A G T G A G C G C A A C G C A A T T A A T G T G A G T T A G C T A A A G T C T A A T A C T T C T A A A T C C T C A A A T G T A T T A T C T A T T G A C G G C T C T A A T C T A T T A G T T G T T A G T G C T C C T A A A G A T A

G C C G C A G C A C C A C A G A G T G C A C A G G C G C G C A G T G A C A C T G C G C T G G A T C G T C T G A T G C A G A T T G T T T C T C C C G A T G T A A A A G G T A C T G T T A C T G T A T A T T C A T C T G A C G T T A A A C C T G A A A A T C T A C G C A A T T T C T T T A T T T C T G T T T T A C G T G C A A

GAGGCTCACGGACGCGAAGAACAGGCACGCGTGCTGGCAGAAACCCCCGGTATGACCGTGAAAACGGCCCGCCGCATTCTG ATAATTTTGATATGGTAGGTTCTAACCCTTCCATTATTCAGAAGTATAATCCAAACAATCAGGATTATATTGATGA

GGGGCACCGGCACCGCTGGCTGCAGGTAACCCGGCATCTGATGCCGTTAACGATTT ATCATCTTCTTTTGCTCAGGTAATTGAAATGAATAATTCGCCTCTGCGCGATTTTGTAACTTGGTATTCAAAGCAATCAGGCGAATCCGTT

G C T G A A C A C A C C A G T G T A A G G G A T G T T T T T C T T G C G G T T G C T G C T G A C C A G A C C A G C A C C A C G C T G A C G T T C T A C A A G T C C G G C A C G T T C C G T T A T G A G G A T G T G C T C T G G C A A T G T A A T T A A T T T T G T T T T C T T G A T G T T T G T T T C

ATGACGAGCAAAGAAACCTTTACCCATTAC CACCGACGGTGCTGCCGTTGGCA CGGAGGCTGCCAGCGACGAGACGAAAAAACGGACCGCGTTTGCCGGAACGGCAATCAGCAT TGTTTCCATTAAAAAAGGTAATTCAAATGAAATTGTTA

T T G G C G T T G T T A A A T A T G G C G A T T C T C A A T T A A G C C C T A C T G T T G A G C G T T G T A A G C T A T C G C T A T G T T T T C A A G G A T T C T A A G G G A A A A T T A A T T A A T A G C G A C G A T T T A C A G A A G C A A G G T T A T T C A C T C A C A T A T A T T G A T T T A T G T A C

T A A C A A T T T C A C A C A G G A A A C A G C T A T G A C C A T G A T T A C G A A T T C G A G C T C G G T A C C C G G G G A T C C T C A A C T G T G A G A T T G C C A T C A T C T G A T A A T C A G G A A T A T G A T G A T A A T T C C G C T C C T T C T G G T G G T T T C T T T G T T C C G C A A

CACTCATTAGGCACCCCAGGCTTTACACTTTATGCTTCCGGCTCGTATGTTGTGTGGAATTGTGAGCGGA AATGATAATGTTACTCAAACTTTTAAAATTAATAACGTTCGGGCAAAGGATTTAATACGAGTTGTCGAATTGTTTGT

TGAGTGCGAAAGCGCCTGCAATGACCCCGCTGATGCTGGACACCTCCAGCCGTAAGCTGGTTGCGTGGGATGGCAC

C G T T T A A C T T T A C C C T T C A T C A C T A A A G G C C G C C T G T G C G G C T T T T T T T A C G G G A T T T T T T T A T G T C G A T G T A C A C

TACTACTATTAGTAGAATTGATGCCACCTTTTCAGCTCGCGCCCCAAATGAAAATATAGCTAAACAGGTTATTGACCATTTGCGAAATGTATCTAATGGTCAAACTAAATCTACTCGTTCGCAGAATTGGGAATCAACTGTTATATGGAATGAAACT

T C C A G A C A C C G T A C T T T A G T T G C A T A T T T A A A A C A T G T T G A G C T A C A G C A T T A T A T T C A G C A A T T A A T A C A A C C G A T T T A G C T T T A T G C T C T G A G G C T T T A T T G C T T A A T T T T G C T A A T T C T T T G C C T T G C C T G T A T G A T T T A T T G G A T G T T A A T G C

GCTCTAAGCCATCCGCAAAAATGACCTCTTATCAAAAGGAGCAATTAAAGGTACTCTCTAATCCTGACCT AATATATGAGGGTTCTAAAAATTTTTATCCTTGCGTTGAAATAAAGGCTTCTCCCGCAAAAGTATTACAGGGTCATAATGTTTTTGG

G T T G G A G T T T G C T T C C G G T C T G G T T C G C T T T G A A G C T C G A A T T A A A A C G C G A T A T T T G A A G T C T T T C G G G A T A T C A T A T T G A T G G T G A T T T G A C T G T C T C C G G C C T T T C T C A C C C T T T T G A A T C T T T A C C T A C A C A T T A C T C A G G C A T T G C A T T T A A

CTTCCTCTTAATCTTTTTGATGCAATCCGCTTTGCTTCTGACTATAATAGTCAGGGTAAAGACCTGATTT ACTCTCAGGCAATGACCTGATAGCCTTTGTAGATCTCTCAAAAATAGCTACCCTCTCCGGCATTAATTTATCAGCTAGAACGGTTGA

T T G A T T T A T G G T C A T T C T C G T T T T C T G A A C T G T T T A A A G C A T T T G A G G G G G A T T C A A T G A A T A T T T A T G A C G A T T C C T T C T G A T T A T C A A C C G G G G T A C A T A T G A T T G A C A T G C T A G T T T T A C G A T T A C C G T T C A T C G A T T C T C T T G T T T G C T C C A G

GCAGTATTGGACGCTATCCAGTCTAAACATTTTACTATTACCCCCTCTGGCAAAACTTCTTTTGCAAAAGCCTCTCG AATTTAATGCGAATTTTAACAAAATATTAACGTTTACAATTTAAATATTTGCTTATACAATCTTCCTGTTTTTGGGGCTT

C T A T T T T G G T T T T T A T C G T C G T C T G G T A A A C G A G G G T T A T G A T A G T G T T G C T C T T A C T A T G C C T C G T A A T T C C T T T T A A A G C T G G C T A C A G G A A G G C C A G A C G C G A A T T A T T T T T G A T G G C G T T C C T A T T G G T T A A A A A A T G A G C T G A T T T A A C A A A

T T C T C G T C A G G G C A A G C C T T A T T C A C T G A A T G A G C A G C T T T G T T A C G T T G A T T T G G G T A A T A A T C G C C T T G C A G C A C A T C C C C C T T T C G C C A G C T G G C G T A A T A G C G A A G A G G C C C G C A C C G A T C G C C C T T C C C A A C A G T T G C G C A G C C T G A A T G G C

TTAAAATCGCATAAGGTAATTCACAATGATTAAAGTTGAAATTAAACCATCTCAAGCCCAATTTACTACTCGTTCTGGTGTTTTTT GAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCG

TGAATATCCGGTTCTTGTCAAGATTACTCTTGATGAAGGTCAGCCAGCCTATGCGC TCCGTTCCCGTGGCGGCTCCACCTCTGAAAGCTTGGCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACT

C T G G T C T G T A C A C C G T T C A T C T G T C C T C T T T A G G T T G G T G C C T T C G T A G T G G C A T T A C G T A T T T T A C C C G T T T A A T G G A A A C T T C C T C A T G A A A A A G T C T T T A G T C C T C A A A G C T G T A C G T T T C G C C G A T T G T T T C C G G T G A G G T T A

TTTCAAAGTTGGTCAGTTCGGTTCCCTTAT GTGTATTCTTTTGCCTCTTTCGT GCCTCTGTAGCCGTTGCTACCCTCGTTCCGATGCTGTCTTTCGCTGCTGAGGGTGACGATC GTCTATCTCTCACAAATTCCGGGACTGGTAAACATGGC

C A G C C G C A G G G C A A C A G T G A C C C G G C T C A T A C C G C A A C C G C G C C C G G C G G A T A A C C G C C C A A C T G C T G G C G G C A A A T G A G C A G A A A T T T A A G T T T G A T C C G C T G T T T C T G C G T C T C T T T T T C C G T G A G A G C T A T C C C T T C A C C A C G G A G A A A

T A A T G T T G T T C C G T T A G T T C G T T T T A T T A A C G T A G A T T T T T C T T C C C A A C G T C C T G A C T G G T A T A A T G A G C C A G T T C A T A C T G T C G T C G T C C C C T C A A A C T G G C A G A T G C A C G G T T A C G A T G C G C C C A T C T A C A C C A A C G T G A C C T A

GGCGTTATGTATCTGCATTAGTTGAATGTGGTATTCCTAAATCTCAACTGATGAATCTTTCTACCTGTAA TCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTGATG

TTTCGACACAATTTATCAGGCGATGATACAAATCTCCGTTGTACTTTGTTTCGCGCTTGGTATAATCGCTGGGGGTCAAAGATGAGTGTTTTA

C C G C A A A A G C G G C C T T T A A C T C C C T G C A A G C C T C A G C G A C C G A A T A T A T C G G T T A T G C G T G G G C G A T G G T T G T T G T C A T T G T C G G C G C A A C T A

CCGTCAATATTTACCTTCCCTCCCTCAATCGGTTGAATGTCGCCCTTTTGTCTTTGGCGCTGGTAAACCATATGAATTTTCTATTGATTGTGACAAAATAAACTTATTCCGTGGTGTCTTTGCGTTTCTTTTATATGTTGCCACCTTTATGTATGTA

T T T T C T A C G T T T G C T A A C A T A C T G C G T A A T A A G G A G T C T T A A T C A T G C C A G T T C T T T T G G G T A T T C C T G G T A A T G G T G C T A C T G G T G A T T T T G C T G G C T C T A A T T C C C A A A T G G C T C A A G T C G G T G A C G G T G A T A A T T C A C C T T T A A T G A A T A A T T T

GTTATTATTGCGTTTCCTCGGTTTCCTTCTGGTAACTTTGTTCGGCTATCTGCTTACTTTTCTTAAAAAG TGACGCTAAAGGCAAACTTGATTCTGTCGCTACTGATTACGGTGCTGCTATCGATGGTTTCATTGGTGACGTTTCCGGCCTTGCTAA

G G C T T C G G T A A G A T A G C T A T T G C T A T T T C A T T G T T T C T T G C T C T T A T T A T T G G G C T T A A C T C A A T T C T T G T G G T T C C G G T G A T T T T G A T T A T G A A A A G A T G G C A A A C G C T A A T A A G G G G G C T A T G A C C G A A A A T G C C G A T G A A A A C G C G C T A C A G T C

TGGGTTATCTCTCTGATATTAGCGCTCAATTACCCTCTGACTTTGTTCAGGGTGTTCAGTTAATTCTCCC TTCTGGTGGCGGCTCTGAGGGTGGTGGCTCTGAGGGTGGCGGTTCTGAGGGTGGCGGCTCTGAGGGAGGCGGTTCCGGTGGTGGCTC

G T C T A A T G C G C T T C C C T G T T T T T A T G T T A T T C T C T C T G T A A A G G C T G C T A T T T T C A T T T T T G A C G T T A A A C A A A A A A T T A T T T G T T T G T G A A T A T C A A G G C C A A T C G T C T G A C C T G C C T C A A C C T C C T G T C A A T G C T G G C G G C G G C T C T G G T G G T G G

TCGTTTCTTATTTGGATTGGGATAAATAATATGGCTGTTTATTTTGTAACTGGCAAATTAGGCTCTGGAAAGACGCT TATCATCAAAAGCCATGTATGACGCTTACTGGAACGGTAAATTCAGAGACTGCGCTTTCCATTCTGGCTTTAATGAGGAT

C G T T A G C G T T G G T A A G A T T C A G G A T A A A A T T G T A G C T G G G T G C A A A A T A G C A A C T A A T C T T G A T T T A A G G C T T C A A A G C A G G G G G C A T T A A C T G T T T A T A C G G G C A C T G T T A C T C A A G G C A C T G A C C C C G T T A A A A C T T A T T A C C A G T A C A C T C C T G

G A T G G G A T A T T A T T T T T C T T G T T C A G G A C T T A T C T A T T G T T G A T A A A C A G G C G C G T T C T G T G G A A T G C T A C A G G C G T T G T A G T T T G T A C T G G T G A C G A A A C T C A G T G T T A C G G T A C A T G G G T T C C T A T T G G G C T T G C T A T C C C T G A A A A T G A G G G T G

GTACTTGGTTTAATACCCGTTCTTGGAATGATAAGGAAAGACAGCCGATTATTGATTGGTTTCTACATGCTCGTAAATTAG GTGGCTCTGAGGGTGGCGGTTCTGAGGGTGGCGGTTCTGAGGGTGGCGGTACTAAACCTCCTGAGTACGGTGATAC

CATTAGCTGAACATGTTGTTTATTGTCGTCGTCTGGACAGAATTACTTTACCTTTT TTTAGCAAAATCCCATACAGAAAATTCATTTACTAACGTCTGGAAAGACGACAAAACTTTAGATCGTTACGCTAACTATGAGGGCTGTCTG

G T C G G T A C T T T A T A T T C T C T T A T T A C T G A T C A C A C G G T C G G T A T T T C A A A C C A T T A A A T T T A G G T C A G A A G A T G A A A T T A A C T A A A A T A T A T T T G A A A A A G T T T T C T C G C G T T T C T A T T C T C A C T C C G C T G A A A C T G T T G A A A G T T G

GCTCGAAAATGCCTCTGCCTAAATTACATG TATTCTTATTTAACGCCTTATTT TCTTTGTCTTGCGATTGGATTTGCATCAGCATTTACATATAGTTATATAACCCAACCTAAG TGAAAAAATTATTATTCGCAATTCCTTTAGTTGTTCCT

G A T T G A C C G T C T G C G C C T C G T T C C G G C T A A G T A A C A T G G A G C A G G T C G C G G A T C G G T A T C A A G C T G T T T A A G A A A T T C A C C T C G A A A G C A A G C T G A T A A A C C G A T A C A A T T A A A G G C T C C T T T T G G A G C C T T T T T T T T G G A G A T T T T C A A C G

T G A T T T G C T T G C T A T T G G G C G C G G T A A T G A T T C C T A C G A T G A A A A T A A A A A C G G C T T G C T T G T T C T C G A T G A G T G C G A C C T A T T C C G G G C T A T A C T T A T A T C A A C C C T C T C G A C G G C A C T T A T C C G C C T G G T A C T G A G C A A A A C C C C

ACCTCCCGCAAGTCGGGAGGTTCGCTAAAACGCCTCGCGTTCTTAGAATACCGGATAAGCCTTCTATATC GCTAATCCTAATCCTTCTCTTGAGGAGTCTCAGCCTCTTAATACTTTCATGTTTCAGAATAATAGGTTCCGAAATAG

GCTTTATACTGGTAAGAATTTGTATAACGCATATGATACTAAACAGGCTTTTTCTAGTAATTATGATTCCGGTGTT

C C G G A G G T T A A A A A G G T A G T C T C T C A G A C C T A T G A T T T T G A T A A A T T C A C T A T T G A C T C T T C T C A G C G T C T T A A T C

T T T T T A A A C A G G A G G C C G A T TA A A G G G A T T T T A G A C A G G A A C G G T A C G C C A G A A T C C T G A G A A G T G T T T T T A T A A T C A G T G A G G C C A C C G A G T A A A A G A G T C T G T C C A T C A C G C A A A T T A A C C G T T G T A G C A A T A C T T C T T T G A T T A G T A A T A A C A T C A C T T

GCGGGAGCT AATCAGA TCGTTAG GCTTTCC CGT ATAA TTTGACGAGCACGT TGGTTGC AAAACGCTCATGCGCGTACTA CCATTGCAACAGGA CCGCCAG CCAGAACAATATTA GTAATAT TATCGGCCTTGCTG CTGAGTAGAAGAACTCAAAC GC

T T T T T A A A A A C C G T C T AT C A C G G T C A C G C T G C G C G T A A C C A C C A C A C C C G C C G C G C T T A A T G C G C C G C T A C A G G G G A A A T A C C T A C A T T T T G A C G C T C A A T C G T C T G A A A T G G A T T A T T T A C A T T G G C A G A T T C A C C A G T C A C A C G A C C A G T A

CGTCAAAGGGCG ACTCCAA TGG AACG ATTAAAG ACT GTCC AACAAGA AGTTTGG TCC TTGT GTG TTGA TGGCTATTAGTCGG GAA TTTT ACAATAT CAG GGCA CGT AATA GCGTAAG CCTGAAA TGA CTTC TAGAACC ATTCTGGCCAACAGAGA AC

T T T T T A A A A T C C T G T T T G A T G G T G G T T C C G A A A T C G G C A A A A T C C C T T A T A A A T C A A A A G A A T A G C C C G A G A T A G T T T A A T G C G C G A A C T G A T A G C C C T A A A A C A T C G C C A T T A A A A A T A C C G A A C G A A C C A C C A G C A G A A G A T A A A A C A G A G

TGGTTTGCCCCAGCAGGCGTTTTT TCCACGC CAAGCGG GTTGCAG TGAGAGA TCACCGCCTGGCCC TTGCCCT ACCTTGCTGAACAACAGCTGA AAATCTAAAGCATC AAATGAA TGAGAGCCAGCAGC CGC GCCA AGTATTAACACCGCCTGCAACAGT

A A T C G G C C A A C G C G C G G G G A G A G G C G G T T T G C G T A T T G G G C G C C A G G G T G G T T T T T C T T T T C A C C A G T G A G A C G G G C C T C A A A T A T C A A A C C C T C A A T C A A T A T C T G G T C A G T T G G C A A A T C A A C A G T T G A A A G G A A T T G A G G A A G G T T A T C T A A A A

CGTGCCAGCTGCATTAATG AACCTGT CTTTCCAGTCGGGA CCG CTGC TTGCGTTGCGCTCA ACATTAA ACTTTAGCTAACTC GTATTAG TTGAGGATTTAGAA CAT AATA AGCCGTCAATAGAT AGATTAG TCTTTAGGAGCACTAACAACTAAT TA

TGCTGCGGC TCTGTGG TGTGCAC GCGCGCC TGTCACT AGCGCAG ACGATCC CAG GCAT GGGAGAAACAATCT TTACATC GTACCTT AGTAACA AATATAC TCAGATG TTTAACG TTTCAGG CGTAGAT TTG GAAA GCACGTAAAACAGAAATAAA TT

C A G A A T G C G G C G G G C C G T T T T C A C G G T C A T A C C G G G G G T T T C T G C C A G C A C G C G T G C C T G T T C T T C G C G T C C G T G A G C C T C T C A T C A A T A T A A T C C T G A T T G T T T G G A T T A T A C T T C T G A A T A A T G G A A G G G T T A G A A C C T A C C A T A T C A A A A T T A T

A A A T C G T T A A C G G C A T C A G A T G C C G G G T T A C C T G C A G C C A G C G G T G C C G G T G C C C C A A C G G A T T C G C C T G A T T G C T T T G A A T A C C A A G T T A C A A A A T C G C G C A G A G G C G A A T T A T T C A T T T C A A T T A C C T G A G C A A A A G A A G A T G A T

GGTGTGTTCAGC TTACACT ACATCCC CAACCGCAAGAAAA CAG TCAG GGTCTGG GCT TGGT GTCAGCG GTAGAAC CGGACTT TGC AACG ATAACGG CTC CATC GCA CAGA ATTAATTACATTGC AAACAAA AACAAACATCAAGA GA

G T A A T G G G T A A A G G T T T C T T T G C T C G T C A T T G C C A A C G G C A G C A C C G T C G G T G A T G C T G A T T G C C G T T C C G G C A A A C G C G G T C C G T T T T T T C G T C T C G T C G C T G G C A G C C T C C G T A A C A A T T T C A T T T G A A T T A C C T T T T T T A

CGCCATATTTAACAACGCCAA AAT TGAG GCTTAAT CAGTAGG CGCTCAA ATAGCGATAGCTTACAA AAAC TCCTTGA CTTAGAA TCC ATTT GTCGCTATTAATTA ATC GTAA ATAACCTTGCTTCT TGAGTGA ACATAAATCAATATATG

TTCCTGTGTGAAATTGTTA TAGCTGT CGTAATCATGGTCA TCGAATT ACCGAGC CCCGGGT GAGGATC GATGATGGCAATCTCACAGTT ATTCCTGATTATCA TCATCAT AAGGAGCGGAATTA CAG CCAC GCGGAACAAAGAAA TT

T C C G C T C A C A A T T C C A C A C A A C A T A C G A G C C G G A A G C A T A A A G T G T A A A G C C T G G G G T G C C T A A T G A G T G A C A A A C A A T T C G A C A A C T C G T A T T A A A T C C T T T G C C C G A A C G T T A T T A A T T T T A A A A G T T T G A G T A A C

G T G C C A T C C C A C G C A A C C A G C T T A C G G C T G G A G G T G T C C A G C A T C A G C G G G G T C A T T G C A G G C G C T T T C G C A C T C A

AAGGGTAAAGTTAAACG CACAGGCGGCCTTTAGTGATG AAAATCCCGTAAAAAAAGCCG GTGTACATCGACATAAA

A G T T T C A T T C C A T A T A A C A G T T G A T T C C C A A T T C T G C G A A C G A G T A G A T T T A G T T T G A C C A T T A G A T A C A T T T C G C A A A T G G T C A A T A A C C T G T T T A G C T A T A T T T T C A T T T G G G G C G C G A G C T G A A A A G G T G G C A T C A A T T C T A C T A A T A G T A G T A

GTGTCTGGA AAGTACG GCAACTA TAAATAT TTT CATG ATGCTGTAGCTCAA GAATATA AAATCGGTTGTATTAATTGCT CAGAGCATAAAGCT AAAGCCT CAAAATTAAGCAAT GAATTAG ACAGGCAAGGCAAA ATTAACATCCAATAAATCAT

A G G T C A G G A T T A G A G A G T A C C T T T A A T T G C T C C T T T T G A T A A G A G G T C A T T T T T G C G G A T G G C T T A G A G C C C A A A A A C A T T A T G A C C C T G T A A T A C T T T T G C G G G A G A A G C C T T T A T T T C A A C G C A A G G A T A A A A A T T T T T A G A A C C C

GCAAACTCCAAC ACCGGAA CCAG GAA TCAAAGC GCT TCGA TTTTAAT TATCGCG AAA CTTC AGA CGAA TCAATATGATATCC CCA ATCA CAGTCAA AGA CCGG AGG AGAA AAGGGTG GATTCAA AAA AGGT AATGTGT AAATGCAATGCCTGAGT TT

T T T T T A A A T C A G G T C T T T A C C C T G A C T A T T A T A G T C A G A A G C A A A G C G G A T T G C A T C A A A A A G A T T A A G A G G A A G T C A A C C G T T C T A G C T G A T A A A T T A A T G C C G G A G A G G G T A G C T A T T T T T G A G A G A T C T A C A A A G G C T A T C A G G T C A T T G

GAGAATGACCATAAATCAATTTTT AGAAAAC ACAGTTC GCTTTAA CTCAAAT TTCATTGAATCCCC ATAAATA TGATAATCAGAAGGAATCGTC ATATGTACCCCGGT GTCAATC CGTAAAACTAGCAT AAT CGGT GGAGCAAACAAGAGAATCGATGAA

C G A G A G G C T T T T G C A A A A G A A G T T T T G C C A G A G G G G G T A A T A G T A A A A T G T T T A G A C T G G A T A G C G T C C A A T A C T G C A A G C C C C A A A A A C A G G A A G A T T G T A T A A G C A A A T A T T T A A A T T G T A A A C G T T A A T A T T T T G T T A A A A T T C G C A T T A A A T T

ACGATAAAAACCAAAATAG CCAGACG ATAACCCTCGTTTA ATC CACT CATAGTAAGAGCAA TACGAGG GCTTTAAAAGGAAT GTAGCCA CGTCTGGCCTTCCT TCG TAAT AACGCCATCAAAAA CAATAGG TGTTAAATCAGCTCATTTTTTAAC

TGACGAGAA CTTGCCC AATAAGG TTCAGTG CTGCTCA AACAAAG TCAACGT AAA ACCC GCAAGGCGATTATT ATGTGCT AAGGGGG CTGGCGA CAG ACGC CGCTATT GCCTCTT GGTGCGG GGCGATC AAG TGGG CATTCAGGCTGCGCAACTGT GC

A C A C C A G A A C G A G T A G T A A A T T G G G C T T G A G A T G G T T T A A T T T C A A C T T T A A T C A T T G T G A A T T A C C T T A T G C G A T T T T A A C G G C C T C A G G A A G A T C G C A C T C C A G C C A G C T T T C C G G C A C C G C T T C T G G T G C C G G A A A C C A G G C A A A G C G C C A T T C

G C G C A T A G G C T G G C T G A C C T T C A T C A A G A G T A A T C T T G A C A A G A A C C G G A T A T T C A A G T T G G G T A A C G C C A G G G T T T T C C C A G T C A C G A C G T T G T A A A A C G A C G G C C A G T G C C A A G C T T T C A G A G G T G G A G C C G C C A C G G G A A C G G A

TGTACAGACCAG TGAACGG GGACAGA CACCAACCTAAAGA AGG ACGA TGCCACT TAA TACG GGTAAAA TTAAACG GTTTCCA GAA TGAG TTTTTCA GAC TAAA GAC TGAG GAAACGTACAGCTT AATCGGC ACCTCACCGGAAAC TA

A T A A G G G A A C C G A A C T G A C C A A C T T T G A A A A C G A A A G A G G C A A A A G A A T A C A C G A T C G T C A C C C T C A G C A G C G A A A G A C A G C A T C G G A A C G A G G G T A G C A A C G G C T A C A G A G G C G C C A T G T T T A C C A G T C C C G G A A T T T G T G A

GTCACTGTTGCCCTGCGGCTG CGG GAGC GCGGTAT CGCGGTT CGCCGGG GCAGTTGGGCGGTTATC GCCA ATTTGCC TCTGCTC ATT TTAA ACAGCGGATCAAAC GAA CGCA CACGGAAAAAGAGA TAGCTCT TCTCCGTGGTGAAGGGA

AACTAACGGAACAACATTA TAAAACG AAAATCTACGTTAA GGGAAGA GGACGTT CCAGTCA CATTATA CGACGACAGTATGAACTGGCT CCAGTTTGAGGGGA GCATCTG CGCATCGTAACCGT GGG AGAT GGTCACGTTGGTGT TA

T T A C A G G T A G A A A G A T T C A T C A G T T G A G A T T T A G G A A T A C C A C A T T C A A C T A A T G C A G A T A C A T A A C G C C C A T C A A C A T T A A A T G T G A G C G A G T A A C A A C C C G T C G G A T T C T C C G T G G G A A C A A A C G G C G G A T T G A C C

T A A A A C A C T C A T C T T T G A C C C C C A G C G A T T A T A C C A A G C G C G A A A C A A A G T A C A A C G G A G A T T T G T A T C A T C G C C T G A T A A A T T G T G T C G A A A

AGGCCGCTTTTGCGG CTGAGGCTTGCAGGGAGTTAA CATAACCGATATATTCGGTCG TGACAACAACCATCGCCCACG TAGTTGCGCCGACAA

T A C A T A C A T A A A G G T G G C A A C A T A T A A A A G A A A C G C A A A G A C A C C A C G G A A T A A G T T T A T T T T G T C A C A A T C A A T A G A A A A T T C A T A T G G T T T A C C A G C G C C A A A G A C A A A A G G G C G A C A T T C A A C C G A T T G A G G G A G G G A A G G T A A A T A T T G A C G G

CGTAGAAAA TAGCAAA AGTATGT ATTACGC CTT ACTC CTGGCATGATTAAG GAA AAAA GCACCATTACCAGGAATACCC CAAAATCACCAGTA GAGCCAG CCATTTGGGAATTA ACTTGAG TATCACCGTCACCG ATTATTCATTAAAGGTGAAT

C T T T T T A A G A A A A G T A A G C A G A T A G C C G A A C A A A G T T A C C A G A A G G A A A C C G A G G A A A C G C A A T A A T A A C T T A G C A A G G C C G G A A A C G T C A C C A A T G A A A C C A T C G A T A G C A G C A C C G T A A T C A G T A G C G A C A G A A T C A A G T T T G C C T

CTTACCGAAGCC TAGCTAT CAA ATAG CAATGAA AAA CAAG ATAAGAG CCCAATA AAG AGTT TTG AGAA TCACCGGAACCACA AAA ATCA TTTCATA TCT GCCA TTT AGCG CCTTATT ATAGCCC GTC TTCG CGGCATT CTGTAGCGCGTTTTCAT GA

T T T T T G G G A G A A T T A A C T G A A C A C C C T G A A C A A A G T C A G A G G G T A A T T G A G C G C T A A T A T C A G A G A G A T A A C C C A G A G C C A C C A C C G G A A C C G C C T C C C T C A G A G C C G C C A C C C T C A G A A C C G C C A C C C T C A G A G C C A C C A C C C T C A G A G C C G

ACAGGGAAGCGCATTAGACTTTTT CATAAAA AGAATAA TACAGAG CAGCCTT AAAAATGAAAATAG TAACGTC ACAAACAAATAATTTTTTGTT TGGCCTTGATATTC AGACGAT GGTTGAGGCAGGTC GGA GACA ACCACCAGAGCCGCCGCCAGCATT

A G C G T C T T T C C A G A G C C T A A T T T G C C A G T T A C A A A A T A A A C A G C C A T A T T A T T T A T C C C A A T C C A A A T A A G A A A C G A A T C C T C A T T A A A G C C A G A A T G G A A A G C G C A G T C T C T G A A T T T A C C G T T C C A G T A A G C G T C A T A C A T G G C T T T T G A T G A T A

AATCTTACCAACGCTAACG TATCCTG CCCAGCTACAATTT GCA TTTT AAGATTAGTTGCTA TTAAATC CCTGCTTTGAAGCC AATGCCC CCGTATAAACAGTT TGC ACAG CAGTGCCTTGAGTA ACGGGGT GGAGTGTACTGGTAATAAGTTTTA

TATCCCATC AAAATAA AACAAGA AGTCCTG ATAGATA ATCAACA CCTGTTT GCG GAAC TGTAGCATTCCACA CAACGCC CAAACTA ACCAGTA GTC TTTC CACTGAG ACCGTAA CCCATGT ATAGGAA CCA AAGC CCCTCATTTTCAGGGATAGC CA

C T A A T T T A C G A G C A T G T A G A A A C C A A T C A A T A A T C G G C T G T C T T T C C T T A T C A T T C C A A G A A C G G G T A T T A A A C C A A G T A C G T A T C A C C G T A C T C A G G A G G T T T A G T A C C G C C A C C C T C A G A A C C G C C A C C C T C A G A A C C G C C A C C C T C A G A G C C A C

A A A A G G T A A A G T A A T T C T G T C C A G A C G A C G A C A A T A A A C A A C A T G T T C A G C T A A T G C A G A C A G C C C T C A T A G T T A G C G T A A C G A T C T A A A G T T T T G T C G T C T T T C C A G A C G T T A G T A A A T G A A T T T T C T G T A T G G G A T T T T G C T A A A

TAAAGTACCGAC GAGAATA GTAATAA CGACCGTGTGATCA TAC GAAA ATGGTTT TTA AAAT CTGACCT TCATCTT GTTAATT TTA TATT TCAAATA TTT AACT GAA GCGA GTGAGAATAGAAAC CAGCGGA ACTTTCAACAGTTT CA

C A T G T A A T T T A G G C A G A G G C A T T T T C G A G C A A A T A A G G C G T T A A A T A A G A A T A C T T A G G T T G G G T T A T A T A A C T A T A T G T A A A T G C T G A T G C A A A T C C A A T C G C A A G A C A A A G A A G G A A C A A C T A A A G G A A T T G C G A A T A A T A

ACGAGGCGCAGACGGTCAATC GGA AGCC GTTACTT GCTCCAT GCGACCT CAGCTTGATACCGATCC TAAA AATTTCT CGAGGTG TTT TTGC ATCGGTTTATCAGC TGT TAAT CCAAAAGGAGCCTT AAAGGCT TTGAAAATCTCCAAAAA

CCCAATAGCAAGCAAATCA TACCGCG ATCGTAGGAATCAT TATTTTC CCGTTTT AAGCAAG CGAGAAC CCCGGAATAGGTCGCACTCAT TGATATAAGTATAG AGAGGGT GATAAGTGCCGTCG GCG CCAG GGTTTTGCTCAGTA GG

G A T A T A G A A G G C T T A T C C G G T A T T C T A A G A A C G C G A G G C G T T T T A G C G A A C C T C C C G A C T T G C G G G A G G T C T A T T T C G G A A C C T A T T A T T C T G A A A C A T G A A A G T A T T A A G A G G C T G A G A C T C C T C A A G A G A A G G A T T

A A C A C C G G A A T C A T A A T T A C T A G A A A A A G C C T G T T T A G T A T C A T A T G C G T T A T A C A A A T T C T T A C C A G T A T A A A G C

ACCTTTTTAACCTCCGG AAATCATAGGTCTGAGAGACT GAGTCAATAGTGAATTTATCA GATTAAGACGCTGAGAA
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Fig. S21. Strand diagrams of the pentagonal prism.

23



S7.6 Strand diagrams of the hexagonal prism
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CCTTTAATCGGCCTCCTGTTTAGCTCCCGCTCTGATTCTAACGAGGAAAGCACGTTATACGTGCTCGTCAAAGCAACCATAGTACGCGCCCTGTAGCGGCGCATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGC

G C C C T A G C G C C C G C T C C T T T C G C T T T C T T C C C T T C C T T T C T C G C C A C G T T C G C C G G C T T T C C C C G T C T T G C G T G A T G G A C A G A C T C T T T T A C T C G G T G G C C T C A C T G A T T A T A A A A A C A C T T C T C A G G A T T C T G G C G T A C C G T T C C T G T C T A A A A T C

TGATAGACGGTTTTT AAGCTCTAAATCGGGGGCTCCCTTTAGGGTTCCGATTTAGTGCTTTACGGCACCT ATTACCAGCAAGGCCGATAGTTTGAGTTCTTCTACTCAGGCAAGTGATGTTATTACTAATCAAAGAAGTATTGCTACAACGGTTAAT

C G C C C T T T G A C G T T G G A G T C C A C G T T C T T T A A T A G T G G A C T C T T G T T C C A A A C T G G A A C A A C A C T C A A C C C C A T T T C A G A C G A T T G A G C G T C A A A A T G T A G G T A T T T C C A T G A G C G T T T T T C C T G T T G C A A T G G C T G G C G G T A A T A T T G T T C T G G A T

CTATCTCGGGCTATTCTTTTGATTTATAAGGGATTTTGCCGATTTCGGAACCACCATCAAACAGGATTTT TCAGGTCAGAAGGGTTCTATCTCTGTTGGCCAGAATGTCCCTTTTATTACTGGTCGTGTGACTGGTGAATCTGCCAATGTAAATAAT

C G C C T G C T G G G G C A A A C C A G C G T G G A C C G C T T G C T G C A A C T C T C T C A G G G C C A G G C G G T G A A G G G C A A T C A G C T G T T A T G T T T T A G G G C T A T C A G T T C G C G C A T T A A A G A C T A A T A G C C A T T C A A A A A T A T T G T C T G T G C C A C G T A T T C T T A C G C T T

GCCCGTCTCACTGGTGAAAAGAAAAACCACCCTGGCGCCCAATACGCAAACCGCCTCTCCCCGCGCGTTGGCCGATT TGTTGCAGGCGGTGTTAATACTGACCGCCTCACCTCTGTTTTATCTTCTGCTGGTGGTTCGTTCGGTATTTTTAATGGCG

C A T T A A T G C A G C T G G C A C G A C A G G T T T C C C G A C T G G A A A G C G G G C A G T G A G C G C A A C G C A A T T A A T G T G A G T T A G C T T T G A T T G A G G G T T T G A T A T T T G A G G T T C A G C A A G G T G A T G C T T T A G A T T T T T C A T T T G C T G C T G G C T C T C A G C G T G G C A C

G C C G C A G C A C C A C A G A G T G C A C A G G C G C G C A G T G A C A C T G C G C T G G A T C G T C T G A T G C A G A G A A G T A T A A T C C A A A C A A T C A G G A T T A T A T T G A T G A A T T G C C A T C A T C T G A T A A T C A G G A A T A T G A T G A T A A T T C C G C T C C T T C T G G T G G T T T C T T

GAGGCTCACGGACGCGAAGAACAGGCACGCGTGCTGGCAGAAACCCCCGGTATGACCGTGAAAACGGCCCGCCGCATTCTG TGTTCCGCAAAATGATAATGTTACTCAAACTTTTAAAATTAATAACGTTCGGGCAAAGGATTTAATACGAGTTGTC

GGGGCACCGGCACCGCTGGCTGCAGGTAACCCGGCATCTGATGCCGTTAACGATTT GACGTTAAACCTGAAAATCTACGCAATTTCTTTATTTCTGTTTTACGTGCAAATAATTTTGATATGGTAGGTTCTAACCCTTCCATTATTC

G C T G A A C A C A C C A G T G T A A G G G A T G T T T C A G C A C C A C G C T G A C G T T C T A C A A G T C C G G C A C G T T C C G T T A T G A G G A T G T G C T C T G G C C G G A G G C T G C C A G C G A C G A G A C G A A C C G A T G T A A A A G G T A C T G T T A C T G T A T A T T C A T C T

ATGACGAGCAAAGAAACCTTTACCCATTACCAGCC CTTGCGGTTGCTGCTGACCAGAC AAAACGGACCGCGTTTGCCGGAACGGCAATCAGCATCGTTTAACTTTACCCTTCATCACTA GTATTCAAAGCAATCAGGCGAATCCGTTATTGTTTCTC

T T T T C T A G T A A T T A T G A T T C C G G T G T T T A T T C T T A T T T A A C G C C T T A T T T A T C A C A C T A A A T G T A A T T A A T T T T G T T T T C T T G A T G T T T G T T T C A T C A T C T T C T T T T G C T C A G G T A A T T G A A A T G A A T A A T T C G C C T C T G C G C G A T T T T G T A A C T T G

T A A C A A T T T C A C A C A G G A A A C A G C T A T G A C C A T G A T T A C G A A T T C G A G C T C G G T A C C C G G G G A T C C T C A A C T G T G A G G A A T T G T T T G T A A A G T C T A A T A C T T C T A A A T C C T C A A A T G T A T T A T C T A T T G A C G G C T C T A A T C T A T T A G

CACTCATTAGGCACCCCAGGCTTTACACTTTATGCTTCCGGCTCGTATGTTGTGTGGAATTGTGAGCGGA TTGTTAGTGCTCCTAAAGATATTTTAGATAACCTTCCTCAATTCCTTTCAACTGTTGATTTGCCAACTGACCAGATA

AGCGCCTGCAATGACCCCGCTGATGCTGGACACCTCCAGCCGTAAGCTGGTTGCGTGGGATGGCACCACCGACGGTGCTGCCGTTGGCATT

A A G G C C G C C T G T G C G G C T T T T T T T A C G G G A T T T T T T T A T G T C G A T G T A C A C A A C C G C C C A A C T G C T G G C G G C A A A T G A G C A G A A A T T T A A G

GCCCCAAATGAAAATATAGCTAAACAGGTTATTGACCATTTGCGAAATGTATCTAATGGTCAAACTAAATCTACTCGTTCGCAGAATTGGGAATCAACTGTTATATGGAATGAAACTTCCAGACACCGTACTTTAGTTGCATATTTAAAACATGTTG

A G C T A C A G C A T T A T A T T C A G C A A T T A A G C T C T A A G C C A T C C G C A A A A A T G A C C T C T T A T C A A A A G G A A A T T T T G C T A A T T C T T T G C C T T G C C T G T A T G A T T T A T T G G A T G T T A A T G C T A C T A C T A T T A G T A G A A T T G A T G C C A C C T T T T C A G C T C G C

GCAATTAAAGGTACTCTCTAATCCTGACCTGTTGGAGTTTGCTTCCGGTCTGGTTCGCTTTGAAGCTCGA ATAAAGGCTTCTCCCGCAAAAGTATTACAGGGTCATAATGTTTTTGGTACAACCGATTTAGCTTTATGCTCTGAGGCTTTATTGCTT

A T T A A A A C G C G A T A T T T G A A G T C T T T C G G G C T T C C T C T T A A T C T T T T T G A T G C A A T C C G C T T T G C T T C T G C A C C C T T T T G A A T C T T T A C C T A C A C A T T A C T C A G G C A T T G C A T T T A A A A T A T A T G A G G G T T C T A A A A A T T T T T A T C C T T G C G T T G A A

ACTATAATAGTCAGGGTAAAGACCTGATTTTTGATTTATGGTCATTCTCGTTTTCTGAACTGTTTAAAGC AAAATAGCTACCCTCTCCGGCATTAATTTATCAGCTAGAACGGTTGAATATCATATTGATGGTGATTTGACTGTCTCCGGCCTTTCT

A T T T G A G G G G G A T T C A A T G A A T A T T T A T G A C G A T T C C G C A G T A T T G G A C G C T A T C C A G T C T A A A C A T T T T A C T A T T A T T T T A C G A T T A C C G T T C A T C G A T T C T C T T G T T T G C T C C A G A C T C T C A G G C A A T G A C C T G A T A G C C T T T G T A G A T C T C T C A

CCCCCTCTGGCAAAACTTCTTTTGCAAAAGCCTCTCGCTATTTTGGTTTTTATCGTCGTCTGGTAAACGAGGGTTAT TTAAATATTTGCTTATACAATCTTCCTGTTTTTGGGGCTTTTCTGATTATCAACCGGGGTACATATGATTGACATGCTAG

G A T A G T G T T G C T C T T A C T A T G C C T C G T A A T T C C T T T T G G C G T T A T G T A T C T G C A T T A G T T G A A T G T G G T A T T C C T A A T G G C G T T C C T A T T G G T T A A A A A A T G A G C T G A T T T A A C A A A A A T T T A A T G C G A A T T T T A A C A A A A T A T T A A C G T T T A C A A T

T G T T A C G T T G A T T T G G G T A A T G A A T A T C C G G T T C T T G T C A A G A T T A C T C T T G A T G A A G G T A A T A G C G A A G A G G C C C G C A C C G A T C G C C C T T C C C A A C A G T T G C G C A G C C T G A A T G G C G A A T G G C G C T T T G C C T G G T T T C C G G C A C C A G A A G C G G T G C

ATTAAACCATCTCAAGCCCAATTTACTACTCGTTCTGGTGTTTCTCGTCAGGGCAAGCCTTATTCACTGAATGAGCAGCTT CGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTA

CAGCCAGCCTATGCGCCTGGTCTGTACACCGTTCATCTGTCCTCTTTCAAAGTTGG GGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGT

T C A G T T C G G T T C C C T T A T G A T T G A C C G T T A G T C C T C A A A G C C T C T G T A G C C G T T G C T A C C C T C G T T C C G A T G C T G T C T T T C G C T G C T G A G G G T G A C G A T C C C G C A A A A G C G G T C C C G T G G C G G C T C C A C C T C T G A A A G C T T G G C A C T

CTGCGCCTCGTTCCGGCTAAGTAACATGGAGCAGG AAACTTCCTCATGAAAAAGTCTT CCTTTAACTCCCTGCAAGCCTCAGCGACCGAATATATCGGTTATGCGTGGGCGATGGTTGT TGTACGTTTCGCCGATTGTTTCCGGTGAGGTTATCCGT

G C A G G G C A A C A G T G A C C C G G C T C A T A C C G C A A C C G C G C C C G G C G G A T T G A G T G C G A A T T T G A T C C G C T G T T T C T G C G T C T C T T T T T C C G T G A G A G C T A T C C C T T C A C C A C G G A G A A A G T C T A T C T C T C A C A A A T T C C G G G A C T G G T A A A C A T G G C G C

T C T T C C C A A C G T C C T G A C T G G T A T A A T G A G C C A G T T C T T A A A A T C G C A T A A G G T A A T T C A C A A T G A T T A A A G T T G A A C G A T G C G C C C A T C T A C A C C A A C G T G A C C T A T C C C A T T A C G G T C A A T C C G C C G T T T G T T C C C A C G G A G A A T

ATCTCAACTGATGAATCTTTCTACCTGTAATAATGTTGTTCCGTTAGTTCGTTTTATTAACGTAGATTTT CCGACGGGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTTGA

TCGCGCTTGGTATAATCGCTGGGGGTCAAAGATGAGTGTTTTAGTGTATTCTTTTGCCTCTTTCGTTTTAGGTTGGTGCCTTCGTAGTGGCATTACGTATTTTACCCGTTTAATGG

T G T C A T T G T C G G C G C A A C T A T C G G T A T C A A G C T G T T T A A G A A A T T C A C C T C G A A A G C A A G C T G A T A A A C C G A T A C A A T T A A A G G C T C C T T T T G G A G C C T T T T T T T T G G A G A T T T T C

AATAAACTTATTCCGTGGTGTCTTTGCGTTTCTTTTATATGTTGCCACCTTTATGTATGTATTTTCTACGTTTGCTAACATACTGCGTAATAAGGAGTCTTAATCATGCCAGTTCTTTTGGGTATTCCGTTATTATTGCGTTTCCTCGGTTTCCTTC

T G G T A A C T T T G T T C G G C T A T C T G C T T A C T T T T C T T A A A A A G G G C T T C G G T A A G A T A G C T A T T G C T A T A T A T T T A C C T T C C C T C C C T C A A T C G G T T G A A T G T C G C C C T T T T G T C T T T G G C G C T G G T A A A C C A T A T G A A T T T T C T A T T G A T T G T G A C A A

TTCATTGTTTCTTGCTCTTATTATTGGGCTTAACTCAATTCTTGTGGGTTATCTCTCTGATATTAGCGCT TGCTACTGGTGATTTTGCTGGCTCTAATTCCCAAATGGCTCAAGTCGGTGACGGTGATAATTCACCTTTAATGAATAATTTCCGTCA

C A A T T A C C C T C T G A C T T T G T T C A G G G T G T T C A G T T A A T T C T C C C G T C T A A T G C G C T T C C C T G T T T T T A T G A G G C A A A C T T G A T T C T G T C G C T A C T G A T T A C G G T G C T G C T A T C G A T G G T T T C A T T G G T G A C G T T T C C G G C C T T G C T A A T G G T A A T G G

TTATTCTCTCTGTAAAGGCTGCTATTTTCATTTTTGACGTTAAACAAAAAATCGTTTCTTATTTGGATTG TGATTTTGATTATGAAAAGATGGCAAACGCTAATAAGGGGGCTATGACCGAAAATGCCGATGAAAACGCGCTACAGTCTGACGCTAA

G G A T A A A T A A T A T G G C T G T T T A T T T T G T A A C T G G C A A A T T A G G C T C T G G A A A G A C G C T C G T T A G C G T T G G T A A G A T T G A G G G T G G T G G C T C T G A G G G T G G C G G T T C T G A G G G T G G C G G C T C T G A G G G A G G C G G T T C C G G T G G T G G C T C T G G T T C C G G

CAGGATAAAATTGTAGCTGGGTGCAAAATAGCAACTAATCTTGATTTAAGGCTTCAAAACCTCCCGCAAGTCGGGAG ATCAAGGCCAATCGTCTGACCTGCCTCAACCTCCTGTCAATGCTGGCGGCGGCTCTGGTGGTGGTTCTGGTGGCGGCTCT

G T T C G C T A A A A C G C C T C G C G T T C T T A G A A T A C C G G A T A A G C C T T C T A T A T C T G A T T T G C T T G C T A T T G G G C G C G G T A G T A T G A C G C T T A C T G G A A C G G T A A A T T C A G A G A C T G C G C T T T C C A T T C T G G C T T T A A T G A G G A T T T A T T T G T T T G T G A A T

A C A G A A T T A C T T T A C C T T T T G T C G G T A C T T T A T A T T C T C T T A T T A C T G G C T C G A A A A T G C G G T G G C T C T G A G G G T G G C G G T T C T G A G G G T G G C G G T T C T G A G G G T G G C G G T A C T A A A C C T C C T G A G T A C G G T G A T A C A C C T A T T C C G G G C T A T A C T T

TTCTTGTTCAGGACTTATCTATTGTTGATAAACAGGCGCGTTCTGCATTAGCTGAACATGTTGTTTATTGTCGTCGTCTGG ATATCAACCCTCTCGACGGCACTTATCCGCCTGGTACTGAGCAAAACCCCGCTAATCCTAATCCTTCTCTTGAGGA

CTCTGCCTAAATTACATGTTGGCGTTGTTAAATATGGCGATTCTCAATTAAGCCCT TGCTACAGGCGTTGTAGTTTGTACTGGTGACGAAACTCAGTGTTACGGTACATGGGTTCCTATTGGGCTTGCTATCCCTGAAAATGAGGGT

A C T G T T G A G C G T T G G C T T T A T A C T G G T A T A T A G T T A T A T A A C C C A A C C T A A G C C G G A G G T T A A A A A G G T A G T C T C T C A G A C C T A T G A T T T T G A T A A A T T C A C T A T T G A C T C T G A T C G T T A C G C T A A C T A T G A G G G C T G T C T G T G G A A

AGAATTTGTATAACGCATATGATACTAAACAGGCT TTGGATTTGCATCAGCATTTACA TCTCAGCGTCTTAATCTAAGCTATCGCTATGTTTTCAAGGATTCTAAGGGAAAATTAATTA ATTCATTTACTAACGTCTGGAAAGACGACAAAACTTTA

T C G C G G A T T T C G A C A C A A T T T A T C A G G C G A T G A T A C A A A T C T C C G T T G T A C T T T G T T A A C G T G A A A A A A T T A T T A T T C G C A A T T C C T T T A G T T G T T C C T T T C T A T T C T C A C T C C G C T G A A A C T G T T G A A A G T T G T T T A G C A A A A T C C C A T A C A G A A A

T T C T T G G A A T G A T A A G G A A A G A C A G C C G A T T A T T G A T T G G T T T C T A C A T G C T C G T A A A T T A G G A T G G G A T A T T A T T T G T C T C A G C C T C T T A A T A C T T T C A T G T T T C A G A A T A A T A G G T T C C G A A A T A G G C A G G G G G C A T T A A C T G T T

ATGATTCCTACGATGAAAATAAAAACGGCTTGCTTGTTCTCGATGAGTGCGGTACTTGGTTTAATACCCG TATACGGGCACTGTTACTCAAGGCACTGACCCCGTTAAAACTTATTACCAGTACACTCCTGTATCATCAAAAGCCAT

GGTCGGTATTTCAAACCATTAAATTTAGGTCAGAAGATGAAATTAACTAAAATATATTTGAAAAAGTTTTCTCGCGTTCTTTGTCTTGCGA

A T A G C G A C G A T T T A C A G A A G C A A G G T T A T T C A C T C A C A T A T A T T G A T T T A T G T A C T G T T T C C A T T A A A A A A G G T A A T T C A A A T G A A A T T G T

G C T G G C A A G T G T A G C G G T C A C G C T G C G C G T A A C C A C C A C A C C C G C C G C G C T T A A T G C G C C G C T A C A G G G C G C G T A C T A T G G T T G C T T T G A C G A G C A C G T A T A A C G T G C T T T C C T C G T T A G A A T C A G A G C G G G A G C T A A A C A G G A G G C C

CGCTAGGGC GAGCGGG GAAGAAAGCGAAAG AGG AGGA GAACGTGGCGAGAA AGCCGGC TCCATCACGCAAGACGGGGAA AGTAAAAGAGTCTG GCCACCG TTATAATCAGTGAG AGTGTTT CCAGAATCCTGAGA TTTTAGACAGGAACGGTACG

A A A A A C C G T C T A T C A A G G T G C C G T A A A G C A C T A A A T C G G A A C C C T A A A G G G A G C C C C C G A T T T A G A G C T T A T T A A C C G T T G T A G C A A T A C T T C T T T G A T T A G T A A T A A C A T C A C T T G C C T G A G T A G A A G A A C T C A A A C T A T C G G C C T T

CGTCAAAGGGCG ACTCCAA TGG AACG ATTAAAG ACT GTCC AACAAGA AGTTTGG TCC TTGT GTG TTGA CGTCTGAAATGGGG AAT GCTC TTTTGAC ACA ACCT AAT TGGA ACGCTCA AGGAAAA AAC TTGC CCAGCCA CCAGAACAATATTACCG

A A A A T C C T G T T T G A T G G T G G T T C C G A A A T C G G C A A A A T C C C T T A T A A A T C A A A A G A A T A G C C C G A G A T A G A T T A T T T A C A T T G G C A G A T T C A C C A G T C A C A C G A C C A G T A A T A A A A G G G A C A T T C T G G C C A A C A G A G A T A G A A C C C T T

TGGTTTGCCCCAGCAGGCG TCCACGC GTTGCAGCAAGCGG TGAGAGA TCACCGCCTGGCCC TTGCCCT GCCCTAAAACATAACAGCTGA TGCGCGAACTGATA TCTTTAA TGAATGGCTATTAG TTT ATAT GCGTAAGAATACGTGGCACAGACA

A A T C G G C C A A C G C G C G G G G A G A G G C G G T T T G C G T A T T G G G C G C C A G G G T G G T T T T T C T T T T C A C C A G T G A G A C G G G C C G C C A T T A A A A A T A C C G A A C G A A C C A C C A G C A G A A G A T A A A A C A G A G G T G A G G C G G T C A G T A T T A A C A C C G

CGTGCCAGCTGCATTAATG AACCTGT CTTTCCAGTCGGGA CCG CTGC TTGCGTTGCGCTCA ACATTAA ATCAAAGCTAACTC ACCCTCA ACCTCAAATATCAA TGA TTGC TCTAAAGCATCACC TGAAAAA GCCACGCTGAGAGCCAGCAGCAAA

TGCTGCGGC TCTGTGG TGTGCAC GCGCGCC TGTCACT AGCGCAG ACGATCC CAG GCAT GATTATACTTCTCT TTGTTTG ATCCTGA CAATATA AATTCAT TGATGGC TATCAGA TCCTGAT ATCATAT ATC AATT GAAACCACCAGAAGGAGCGG AA

C A G A A T G C G G C G G G C C G T T T T C A C G G T C A T A C C G G G G G T T T C T G C C A G C A C G C G T G C C T G T T C T T C G C G T C C G T G A G C C T C G A C A A C T C G T A T T A A A T C C T T T G C C C G A A C G T T A T T A A T T T T A A A A G T T T G A G T A A C A T T A T C A T T T T G C G G A A C A

A A A T C G T T A A C G G C A T C A G A T G C C G G G T T A C C T G C A G C C A G C G G T G C C G G T G C C C C G A A T A A T G G A A G G G T T A G A A C C T A C C A T A T C A A A A T T A T T T G C A C G T A A A A C A G A A A T A A A G A A A T T G C G T A G A T T T T C A G G T T T A A C G T C

GGTGTGTTCAGC ACT TTAC ACATCCC AGCGTGGTGCTGAA GTC GAAC ACTTGTA CGG GTGC ACGGAAC CCTCATA AGCACAT CAG CGGC CAGCCTC TGG TCGC TCG CGTC CTTTTACATCGGTT ACAGTAC ATGAATATACAGTA AG

G G C T G G T A A T G G G T A A A G G T T T C T T T G C T C G T C A T G T C T G G T C A G C A G C A A C C G C A A G T A G T G A T G A A G G G T A A A G T T A A A C G A T G C T G A T T G C C G T T C C G G C A A A C G C G G T C C G T T T T G A G A A A C A A T A A C G G A T T C G C C T G A T T G C T T T G A A T A C

ACACCGGAATCATAATTACTAGAAAA AGAATAA TTAAATA TAAGGCG TGATAAA ATTAATTACATTTAGTG CAAA AAGAAAA AAACATC AAC ATGA AGCAAAAGAAGATG CTG TTAC ATTATTCATTTCAA GAGGCGA AGTTACAAAATCGCGCA CA

TTCCTGTGTGAAATTGTTA CTGT TAG CGTAATCATGGTCA TCGAATT ACCGAGC CCCGGGT GAGGATC TACAAACAATTCCTCACAGTT GAAGTATTAGACTT GGATTTA GATAATACATTTGA ATA GTCA AATAGATTAGAGCC

T C C G C T C A C A A T T C C A C A C A A C A T A C G A G C C G G A A G C A T A A A G T G T A A A G C C T G G G G T G C C T A A T G A G T G T A T C T G G T C A G T T G G C A A A T C A A C A G T T G A A A G G A A T T G A G G A A G G T T A T C T A A A A T A T C T T T A G G A G

A A T G C C A A C G G C A G C A C C G T C G G T G     C A T C C C A C G C A A C C A G C T T A C G G C T G G A G G T G T C C A G C     G C G G G G T C A T T G C A G G C G C T

GCACAGGCGGCCTT AAAAATCCCGT    AAAGCC CGGTTGTGTACATCGACATAA CATTTGCCGCC    GTTGGG CTTAAATTTCTGCT

C A A C A T G T T T T A A A T A T G C A A C T A A A G T A C G G T G T C T G G A A G T T T C A T T C C A T A T A A C A G T T G A T T C C C A A T T C T G C G A A C G A G T A G A T T T A G T T T G A C C A T T A G A T A C A T T T C G C A A A T G G T C A A T A A C C T G T T T A G C T A T A T T T T C

GCTGTAGCT ATATAAT AGCTTAATTGCTGA TAG GGCT TCATTTTTGCGGAT TAAGAGG ATTAGCAAAATTTCCTTTTGA AGGCAAGGCAAAGA ATCATAC TTAACATCCAATAA AGTAGCA ATTCTACTAATAGT GAGCTGAAAAGGTGGCATCA

T C G A G C T T C A A A G C G A A C C A G A C C G G A A G C A A A C T C C A A C A G G T C A G G A T T A G A G A G T A C C T T T A A T T G C A A G C A A T A A A G C C T C A G A G C A T A A A G C T A A A T C G G T T G T A C C A A A A A C A T T A T G A C C C T G T A A T A C T T T T G C G G G A G A

TCGCGTTTTAAT TCAAATA GACT AAA AAGCCCG AGG TAAG AAAAGAT TGCATCA GAT AGCG CAA GAAG TTCAAAAGGGTGCA AGA GTAA TGTGTAG TAA TGAG GCC CAAT TTAAATG ATATATT CTC AACC TTTTTAG CAACGCAAGGATAAAAA

G C T T T A A A C A G T T C A G A A A A C G A G A A T G A C C A T A A A T C A A A A A T C A G G T C T T T A C C C T G A C T A T T A T A G T A G A A A G G C C G G A G A C A G T C A A A T C A C C A T C A A T A T G A T A T T C A A C C G T T C T A G C T G A T A A A T T A A T G C C G G A G A G G G T

CATTGAATCCCCCTCAAAT AAATATT TGCGGAATCGTCAT CCAATAC AGACTGGATAGCGT AATGTTT GTAATCGTAAAATAATAGTAA AGAATCGATGAACG AAACAAG TGAGAGTCTGGAGC GCC CATT AGAGATCTACAAAGGCTATCAGGT

A T A A C C C T C G T T T A C C A G A C G A C G A T A A A A A C C A A A A T A G C G A G A G G C T T T T G C A A A A G A A G T T T T G C C A G A G G G G G C T A G C A T G T C A A T C A T A T G T A C C C C G G T T G A T A A T C A G A A A A G C C C C A A A A A C A G G A A G A T T G T A T A A G C A
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Fig. S22. Strand diagrams of the hexagonal prism.
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S8 3D DNA-PAINT Movies

Movie S1

3D DNA-PAINT movie of the wireframe polyhedra (tetrahedron, triangular prism, cube, pentagonal prism, hexagonal prism). The polyhedra
vertices are labeled with DNA-PAINT docking sites. Color indicates height. Vertex-to-vertex distances are 100 nm.

Movie S2

3D DNA-PAINT overview of wireframe tetrahedra on a surface. Tetrahedron vertices are labeled with DNA-PAINT docking sites. Bright spots
on the surface are DNA origami fiducials. Color indicates height. Vertex-to-vertex distances are 100 nm. The shown area is 41 µm x 41µm in
size.
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Table S1. Sequences for super-resolution DNA-PAINT imaging. 
!

Description 
 

Sequence 

Cy3b imager strand 5’–TATGTAGATC–Cy3b 
 

9nt docking site for Cy3b imager strand Staple–TTATCTACATA–3’ 
 

Biotinylated surface strand for structure immobilization Biotin–GAATCGGTCACAGTACAACCG–3’ 
 
 

Handle strands on the DNA structure for surface immobilization; 
7 staples (5’ ends are 48[69], 43[130], 27[129], 11[88], 9[130], 
26[65]) are modified. See table S2 for sequence details. 

Staple–TTCGGTTGTACTGTGACCGATTC–3’ 

  



Table S2. Sequences of the tetrahedron. 
!

5’ — end Sequence Note 
1[84] TGAGGCCAACGCTCATGGACGTACTATGGTTTTTACAGCCTCCGGA Core staple 
0[54] ACGTATTACGCCACCAAACATCCCTTAGCCAGCGAAAG Core staple 
3[102] TCGATTGCAACAGGAAAACCGAGTGTTTTTTTGGT Core staple 
3[144] CACTCGGCCTTGCTGGTAGCAATATAATTACATTTATGTATT Core staple 
2[44] AACATAAATCAAAAGAAGCAGCAAGTTTTTCTCCA Core staple 
2[51] ATTGTGCCGGCACTGCGGCACGCGGTCATAGCTGTTTCCATA Core staple 
2[72] AGTGACGGATTCGCCTGTCGCTGGTAATCAG Core staple 
2[93] ATGTGAATACACCTTTTTGATCAATATAATCTTTC Core staple 
2[107] GACCATCGCCATTAAAAATGAAAATGGTCAGTACA Core staple 
2[114] TGGGCGCAGAAGATGAATTTGGATTCCTGATTATCAGAATTA Core staple 
2[135] ACCTTCAATTTAGATTTATGGAAGGGAGCGGAATTATCTTAT Core staple 
5[39] CTTGTGGACTCGTAACCTTTCCTCGTTAGAAAGGG Core staple 
5[60] CCGAAGAGTCGCTTAATTGACGAGC Core staple 
5[123] CGAGTAAGAATTTACATAGAACAATATTACCATCACGCCCGT Core staple 
4[83] CCCTTCAGTTAATGGTCTTTGCGAATACCTACATTTTGACGCTTGA Core staple 
7[32] TATGCCAGCTATACGAGCCGGAAGCTGTGTGGGGGGTTTAAT Core staple 
7[74] GCACGTTGCGTGAGTGAGCTAACTGGGTACCAGCCTCCCAAA Core staple 
7[81] CTGGAGAAACAATAACGGTCCGTGGAGCTCGAATTCGTTGCC Core staple 
7[91] ATCAAACATTAGACTTTACCATTAATTGACAG Core staple 
7[109] ATCATCTAAAGCATCACCCTAAAAAATATTTTCAA Core staple 
6[51] GTCTGTAAAGCCTGGGGAATCATGTGCC Core staple 
6[114] TTTCCTTTGCCCGAACGATCATATTATACTTAAAT Core staple 
8[44] TGTCAGGGTGGCGGTCCACGCTGGATCC Core staple 
8[65] AGCCAGTGAGGCCCTGAGAGAGTTTAGC Core staple 
9[60] TGTCCAACGCATAACGGAACGTGCCGGC Core staple 
9[130] ATATCAGGTTATCAACAAGAGCCAGCAGCAAATAC Core staple 
11[88] CTTGCTATTACGCGAACTGATAGCCTTGCTGAACCTTG Core staple 
11[130] CATTGAAAGCACGAACCACCAGCACACGCTGGTTG Core staple 
10[37] GGTTTAGACAGGAACGGAACGTGCACCACACCCGCCGCCACT Core staple 
10[58] CATGAATCCTGAGAAGTGTTGCTTGCGCCGCTACAGGGTTCC Core staple 
10[65] CAGTGCATCATTGGAACAGATAGGGTTGAGTCCGCCTGACGG Core staple 
10[100] TCCAAAAGAGTCTGTCCGCCAGCCTCTGAAATGGATTATACG Core staple 
10[114] TCCGGGTAAACGCTATTAATTAATCTGATTGTATACAGCAAT Core staple 
10[121] TTGAAATTAACCGTTGTAATATCCTGGCAGATTCACCATCTG Core staple 
13[74] CTTTTACCAGTATAAAGTCTTCGCATCC Core staple 
13[95] GCTTCATATGCGTTATATCACAGTACATCGGATCAAAT Core staple 
12[37] TGAAGGTTTCTTTGCTCGTCATTCTCAACAGTAGGGCTTCTGCCACGCC Core staple 
12[79] TTCGTAGAACGTCAGCGCGTCTCGATTG Core staple 
12[100] CCTGCTTTAGTGATGAAGGCAAACCAAAATCCACA Core staple 
12[121] CGTGTTAAACGAACAATTTCATTTAACCTTGCTTCTGTCTGA Core staple 
15[46] AAGGGGAAACCTGTCGTTGGGCGCGCACTCTACCTGCACACT Core staple 
15[67] TAACTCACTGCCCGCTTTTTTCACGCAGTGTTGCCCCCAGCA Core staple 
15[88] ACAATTCGACAACTCGTTGATGGCAATTCAGGATCCCCCAAA Core staple 
15[109] AATGAGGATTTAGAAGTCCTCAATTAACAGTCAAGTTAGCGG Core staple 
15[130] TAACCGTCAATAGATAATTGGCAATAACGTCGGCGAATCTGA Core staple 
17[147] GTCTGGTCAGCAGCAACCGCAAAAAAAAGCCGCACAGGCGGC Core staple 
16[188] ATCGACATAAAAAAATCCCGTAGAATGCCAACGGCAGCACCG Core staple 
16[209] AGCAGTTGGGCGGTTGTGTACTCGGTGGTGCCATCCCACGCA Core staple 
16[229] ATTTCTGCTCATTTGCCGCCACCAGCTTACGGCTGGAGGT Core staple 
19[53] GAACTGACCAACTTTGAATCAAGATAAT Core staple 
19[84] CATTTCGAGCTAAATCGGTGAGCTTAATTTGACCAAGAG Core staple 
19[116] ATAAGCAGCGCCGCTTTAGAAACAGCGGATCGGAAGATTATT Core staple 
18[44] CATCTCCTTTTGATAAGCGCGTTTGTAA Core staple 
18[65] GAATTTTGCGGATGGCTAGCC Core staple 
21[39] TTGGTTTTAAATATGCATATAACACAGATGAACGG Core staple 
21[102] GTAGCCTCAGAGCATAACAAATGGAACG Core staple 
21[144] AAATCATACAGGCAAGGGCGAGCTCGGCGAAACGTAGTCAGT Core staple 
20[44] TCGTCAGAAGCAAAGCGCCCCCTCGTAATAGGCAA Core staple 
20[65] CTTTCAAAAAGATTAAGCGTCATATGGATAGGAAT Core staple 
20[72] CGATAATTAAGTTGGGTCGGCTACTTAGATA Core staple 
20[93] ATCGGGTTTTGCGAAAGTTGTATCGGCCTCAAAAC Core staple 
20[107] CCGTAATGCCGGAGAGGGCATGTCGTATAAGAAAA Core staple 
20[114] AGATGTAAAATCTTCGCCGCACTCTCTGCCAGTTTGAGTGAG Core staple 
20[135] AGGAAGCTTTGAAGGGCGCACCGCTGGGCGCATCGTAAGATT Core staple 
23[60] GCACAAATATAGGTCATTATAATGCTGTAGCCTGC Core staple 
23[123] CTATCAAAAGGAAGCCTTTAGCAAAATTAAGAGCT Core staple 
22[97] CGGTTGATAATCCTGCGGAATAGATATTCAACCGTTCTAGCT Core staple 
25[32] AAGTTTACCAAGAAAGATTCATCATTAATAAATTGGGCGTTG Core staple 



25[60] ATGCAAATCATGACAAGCTAAAGACGAGTAGATTTAGTTGCT Core staple 
24[51] CACTTTAGGAATACCACCGTTGGGTTTCAACGCA Core staple 
24[72] TACTAATGCAGATACATGGCTCATATTACCTGGGG Core staple 
24[90] GCCAGCGCCAAAAGCGTCCAATGCTGCAAGGCGTTATTG Core staple 
24[114] TAAGTAACAACCCGTCGCCGTGCACAGCCAGGAGA Core staple 
26[44] CTGAGAGGGGAAATGCTTTAAACAATTATAGAGCTTCATTAA Core staple 
26[65] ACCTTTAGACAATATTCATTGAATGATT Core staple 
26[86] ATGTAAGAAAAGCCCCATCCTGTA Core staple 
26[107] ACGGAAGATTAATCATATGTACCCGATAAATGAGACAGCCCT Core staple 
27[74] TGATATACCAGTCAGGAATTCAACGAGGCATAGTAAGATAAA Core staple 
27[129] TCCGGATCGGTTTAAATTTAATCGTAAAACTAGTAG Core staple 
29[39] TTCAAGAGGAGTTGATTCCCAATTTCAA Core staple 
29[53] TCTACGTAACGGTTTAAAAGAAAAATCTACGGTTG Core staple 
29[88] CCAACCATCAATATGGATATGTACCAAAAACATTATGATCAA Core staple 
29[102] GTCGCATCGGTCAATAACCTGTTTCAATAAAATACTTTTGCGGGAGGTG Core staple 
29[130] GCCTAAAGATTTTTTGAGAGATCTTGAACGGGTAA Core staple 
28[72] GCTTCCATTATTGCAGGCGCTTTCTTTAATCCATT Core staple 
28[93] AGGGTAATGCAGTCCAGCATCAGCTATGCGAGGGG Core staple 
28[121] CTCTTTTCATTTGGGGCCAAAGAATTATTTCAACGCAAGTGT Core staple 
30[37] CGGATCATAAGGGAACCGAACTTTATCCGCCGGGCGCGTTGAGATAAAG Core staple 
30[59] CTCATTCATGAGGAAGTTTTGAGGAAACCGGAAAGA Core staple 
30[79] TCAAACGGGTAAAATACGTAGCAAAACG Core staple 
30[100] TTACAGGGAGTTAAAGGAAAGACAACGACGTAAGG Core staple 
30[121] CGCTGCGGGATCCAGCGCCATGTTCTCTCACGGAAAAACTT Core staple 
33[46] AGATATCATAACCCTCGTTTTGCCCTCATTCGACC Core staple 
33[91] ATCAACATTAAATGGGGACGACGACATTAAGAACTAACTTTC Core staple 
33[109] CGATTCGCGTCTGGCCTAAAACAGCCAGCTGCCCA Core staple 
33[130] CTCTAGGAACGCCATCACAAATATGCGGGCCCGACGGCCACC Core staple 
35[147] ACTACGAAGGCACCAACCTAATATTCGGTCGCTGAGGCTTGC Core staple 
34[188] ATCGCCCACGCATAACCGATAAACGAAAGAGGCAAAAGAATA Core staple 
34[209] GCGCCGACAATGACAACAACCCACTAAAACACTCATCTTTGA Core staple 
34[229] ACAGCTTGATACCGATAGTTCCCCCAGCGATTATACCAAG Core staple 
37[53] TATAATAAGAGAATATAATGTTCAAGCA Core staple 
37[84] GGTTTACCAAGGCCGGAAACTG Core staple 
37[116] TTCTAACTATAACCTCCGCTTTCGAGGTGAACGCCACCAACT Core staple 
36[44] TTACCGAGGAAACGCAAATGAAATGCTAATGTCCT Core staple 
36[65] GACGGAATACCCAAAAGCAAT Core staple 
36[75] GCATGATAGAAAAAGAACGCTTCATCTAGATTTG Core staple 
39[39] AAAGCAAACGTAGAAAAACGCAAAGACAAAAAGGC Core staple 
39[102] GCAACCATTACCATTAGCAGCGCCGCAAATCAATGGTTACGCGAA Core staple 
39[144] GCGTTGAGCCATTTGGGGGGAAGGACAACTAAAGGATGTCTG Core staple 
38[44] ATATAATATCAGAGAGAAATAACACCCAATCAATT Core staple 
38[65] GCACAAGAATTGAGTTAAATAGCATTTTTTGTGCT Core staple 
38[72] AATTTTTAGCGTAACGAAAGACAATTCATAT Core staple 
38[83] GGAACCCAACGTCACCAATGAAACCATCCCAG Core staple 
38[93] AGCTTTTGTCTAGCATTACGAGGTTTAGTACTTTC Core staple 
38[107] ATCGAACCGCCACCCTCTATTCACACCGTTCCAGT Core staple 
38[114] AATTAGTAAACAGTACACTCAGAACGGAATAGGTGTATATTA Core staple 
38[135] TAGGGGATTTCGTAACAACCGCCAAGGGTTGATATAAGAAGA Core staple 
41[60] CCAAGAAACATAATAACTCCTTATTACGCAGAGTT Core staple 
41[123] CCACATCTTTAGCGACAGCCAGCAAAATCACGACA Core staple 
40[97] TCATTAAAGCCAAAAAATGAAAGCGCCTCCCTCAGAGCCGCC Core staple 
43[32] ACAAACGCTAGAACGCGAGGCGTTAAGCAAAGTCTTTCTCCG Core staple 
43[60] TAAAGATAAGCAGAACGCTTTTTCTTTGTCACAATCAATTAA Core staple 
43[130] ATAACGATTGGCCTTGAAGAG Core staple 
42[51] TTAACCTCCCGACTTGCATCATTAAACGGGTGCCT Core staple 
42[72] ATTTTTGAAGCCTTAAAGTTTTTACGCACTCACAA Core staple 
42[90] CCTATAAGATTAGTTTTAACGCAGCCCTCATAGATCAAG Core staple 
42[114] TAAGGCTGAGACTCCTCTATAGCCCCGCCACTCAGCTTGGCTTAG Core staple 
44[51] GAATTCCAAGCCGCGCCCAATAGCTTAG Core staple 
44[107] ACATGAATTTAAACAAATAAATCCACCCTCAACCGGAAGATA Core staple 
45[46] TCACAAGAAATATTTATTAAAAACAGGGAAGTGAGCGCGCTATCTAAGG Core staple 
45[74] TACTTTTCATCGTAGGAGGGAGGTTTGCACCCAGCTACCAAA Core staple 
47[39] AACAAGTACCGACACCACGGAATATATG Core staple 
47[102] TTCTGCTGATAAAGACAAAAGGGCCAGTAGCGCACCGTAATCAGTTCAT Core staple 
47[130] TATCGTTTGCCCACCCTCAGAGCCAGGTCAGCATGGCTGAGT Core staple 
46[121] ATAAACCGATTGAGGGAAATTAGAGAATCAAGTTTGCCTTAT Core staple 
49[126] GTATTGCGAATAATATTGTATCGGTTTACCTCAGACTGAGTTCGTC Core staple 
48[37] CGAGGCATTTTCGAGCCAGTAAATAAATTGTGTCGAAACTTA Core staple 
48[58] GATATATTTTAGTTAATGAGAAAACGCCTGTAAGA Core staple 
48[69] TATCATCATTAAACCAACAATGAAACGAGCCTTTACAGAGAGTAAC Core staple 
48[79] CGGTCTGACCTAAATTTCAATCGCTCTAAAGCACCACC Core staple 



48[90] ACAAAGTATCGAGACCACAGATCGAATGGAAAGCGTTCGGAA Core staple 
48[100] TTATAGACTACCTTTTTATGTAAACAGACGTCAAA Core staple 
50[104] CACCGTACTCAGAAGCAAGCCTCTATTCTGAAACATGAAAGT Core staple 
51[46] CGATCCTGAATCTTACCGCCATATAATAATAAAAC Core staple 
51[109] AGATGCCCCCTGCCTATCAGTCTCACGCCTGGTCT Core staple 
51[130] GAAAGTGCCCGTATAAACAGTAAGTCGTCACTGAATTTGGTT Core staple 
53[147] GAAATACCGACCGTGTGATAATATCAAAATCATAGGTCTGAG Core staple 
52[188] GAGAAGAGTCAATAGTGAATTATAAGGCGTTAAATAAGAATA Core staple 
52[209] GATAGCTTAGATTAAGACGCTAACACCGGAATCATAATTACT Core staple 
52[229] AGAATCCTTGAAAACATAGCAGAAAAAGCCTGTTTAGTAT Core staple 
7[137] AAAATTAGAGTTTTAAAAGTTTGAACCAGAAGGTTAGAAGTG Core staple 
7[151] AGGGCCTGCAACAGTGCGAAGATAGAACCCTGTCA Core staple 
6[146] CTAATAGGGAATTGAATTGCGACCTGAGACAA Core staple 
12[142] AATGAATTACCTTTTTTCAAGAAACAAA Core staple 
25[137] ACGTAACCAACGTGGGAACAAACGGTGTAGATTCTGGTGGGA Core staple 
25[151] TTAAACAAGAGAATCGAACAAAGGGAGTAATGGAT Core staple 
24[146] CATTTTTTTAATATCTGTTGGCAGAGGTAAAC Core staple 
30[142] TAGTACCAGTCCCGGAATCACCGGGGAG Core staple 
43[151] AGGCAGGAGGTTGAGGCGCCACCAAGCCCCCTTTA Core staple 
42[135] AACGGATTAGGATTAGCCGTCGAGCCCTCAGGCCT Core staple 
42[146] GTGCCTTTTTGATGCATGTACTGCTAAAGAAA Core staple 
48[142] TTAAATTTTTTCACGTTGAGAATACAAC Core staple 
0[166] GAGTAGAAGAACTAATAACATCACTTGCGC Connector staple 
2[163] TCTGGCCAACAGATGATGAGC Connector staple 
4[163] TATTAACACCTTATCTAAAATAAT Connector staple 
6[163] TTTAGGAGCATATCATTTTCT Connector staple 
8[166] ACGTAAAACAGAAATATCAAAATTATTTAA Connector staple 
11[151] AGAAGAGATAAAACAGAGGTGAGGCGGTCAG Connector staple 
10[142] AATCTTCTTTGATTAGTCAAACTAGACCAGTAATAAAAGGGACTC Connector staple 
10[160] CAAACATAATGGAAACAGTAC Connector staple 
12[163] ATAAATCAATATATGTGACCTACCATAAAGAAGGA Connector staple 
14[160] GGAACAAAGAAACCGTAACATCTAACAA Connector staple 
18[166] TAGCATTAACATCAATTCTACTAATAGTGG Connector staple 
20[163] TTTTAAATGCCCACGGGAAAT Connector staple 
22[163] GTCTGGAGCAAAATTCGCATTATA Connector staple 
24[163] TTTTTGTTAAGACCGTAATAG Connector staple 
26[166] TCGCCATTCAGGCACCAGGCAAAGCGCCCG Connector staple 
29[151] CCGAATGCCTCTATCAGGTCATTGCCTGAGA Connector staple 
28[142] AATGAAAAGGTGGCATCCAATAAAAATTTTTAGAACCCTCATAAA Connector staple 
28[160] GATAACCTTTGTGAGAGATAG Connector staple 
30[163] ACTTTCTCCGTGGTGAAGCCGGAATGCGCAATTTG Connector staple 
32[160] GATAGGTCACGTTGGCGGATTATCAGCT Connector staple 
36[166] GAATTATCACCGTAATTATTCATTAAAGCC Connector staple 
38[163] TCGGCATTTTCAACAGTTTGA Connector staple 
40[163] CCAGCATTGAAGTGTACTGGTACA Connector staple 
42[163] AAGTTTTAACTGCTCAGTAGT Connector staple 
44[166] TAGCAAGCCCAATACCCTCATTTTCAGGCA Connector staple 
47[151] TTTCGGTCATGAACCACCACCAGAGCCGCCG Connector staple 
46[142] GGATAAATATTGACGGACACCGACTCAGACTGTAGCGCGTTTTAT Connector staple 
46[160] GCGGAGTGAAAATCTCCAAAA Connector staple 
48[163] AAAAGGCTCCAAAAGGAAGCCACCAGGAACCATAC Connector staple 
50[160] AGGCGGATAAGTGCGGGGTTTGGGGTCA Connector staple 
1[12] ACAGGAGGCCGATTAATCAGAGCGCGGTCACGCTGCGCCAA Vertex staple 
1[32] ATTGTGTTCATGGGTAAGAATCGCCATATTTAACAACG Vertex staple 
3[9] TATCAAAGTGTAGGGAGCTAA Vertex staple 
2[30] CGTCCGGGTTGTGGTGCTCATACCAAATTGTTATCCGCTCACA Vertex staple 
5[9] TTGATGGTGGTTCGAAAAACCGTC Vertex staple 
7[9] CGCGCGGGGAGAAGAATGCGG Vertex staple 
9[12] CGGGCCGTTTTCACGGTGCGGCCGGCGGTTCAGCAGGCGAAAATCCTGT Vertex staple 
11[16] CGGCATCAGATGCAAAGGGCCGAAATCGGCAAATTTGCCCTGCG Vertex staple 
13[14] CCTGCGGCTGGTAAGCAAATCGTTAA Vertex staple 
15[16] ATTCCACACAACGCATTAATGAATCGGCCAA Vertex staple 
19[12] TGGAAGTTTCATTCCAACTAAAGATTAGAGAGTACCTAAG Vertex staple 
21[9] CAACAGGTCAGGTACGGTGTC Vertex staple 
20[31] CGAAGCTGGCTAGTGAATGTAGTAAAACGAACTAACGGAACAAC Vertex staple 
23[9] TCAAAAATCAGGGGAAGCAAACTC Vertex staple 
25[9] ATAGCGAGAGGCGCCCTGACG Vertex staple 
27[12] AGAAACACCAGAACGAAAGGCTTTTTTGCAAAACGAGAATGACCATAAA Vertex staple 
29[16] CCAGGCGCATAGCCAGACCTCTTTACCCTGACTGTTCAGAAAAG Vertex staple 
31[14] GGAACGAGGCGCAGACGGTGTACAGA Vertex staple 
31[32] TCATATGAGCCGGGTCACTGTTGC Vertex staple 
33[16] ATTATTACAGGTGACGACGATAAAAACCAAA Vertex staple 



37[12] GCAACATATAAAAGAATACATACAACAAAGTTACCAGTACC Vertex staple 
39[9] AGCAGATAGCCGATAAAGGTG Vertex staple 
38[30] GAACGACAATTCCCATCATCGGCTTCAGATATAGAAGGCTTAT Vertex staple 
41[9] CACCCTGAACAATTAAGAAAAGTA Vertex staple 
43[9] CTAATTTGCCAGACGAGCATG Vertex staple 
45[12] TAGAAACCAATCAATACTAATTTTTACAAAGACGGGAGAATTAACTGAA Vertex staple 
47[16] CTGTCCAGACGAGCCCTTTAGTCAGAGGGTAATCGCATTAATAA Vertex staple 
49[14] CCAACATGTAATTTGGTAAAGTAATT Vertex staple 
49[32] AGACCTGCTCCATGTTACTTAGCC Vertex staple 
51[16] CCGGTATTCTAAACGAGCGTCTTTCCAGAGC Vertex staple 

!
! !



Table S3. Sequences of the triangular prism. 
!

5’ — end Sequence Note 
1[53] CGCCAACCGCAAGAAAAGTTACCTGTCC Core staple 
1[84] AGTGAGGAAAACGCTCATGCGCGTACTAGTGTTTTTGGT Core staple 
0[44] CGTCCACCACACCCGCCAACAAGAGCAG Core staple 
3[102] AATCCATTGCAACAGGACCACCGACGGACTTGCGGTCCCTTAGAA Core staple 
3[144] CACTATCGGCCTTGCTGGTAGCAAATTAATTACATTGCATTA Core staple 
2[44] ACTAAAATCCCTTATAATGAGAGACGCCAGGCTGC Core staple 
2[65] TCCGAATAGCCCGAGATTTGCCCTCACC Core staple 
2[72] GTGCCAACGGATTCGCCGTCAGCGTATAATC Core staple 
2[93] GAATTTGAATGTACCTTTCTCATCAATATAAATTT Core staple 
2[107] CAGAACATCGCCATTAAAAATGAATCTGGTCAATA Core staple 
2[114] CGTTCGCGCATCAGATGTGTTTGGATTCCTGATTATCAGTAT Core staple 
2[135] TGAATTTCAACGTAGATTAATGGAAAGGAGCGGAATTACGTT Core staple 
5[60] AAAAGTTTGGGCGCTTATTTGACGAGCACGTGGTA Core staple 
5[123] ACCGCGTAAGTATTTACCCAGAACAATATTACCATCACCATC Core staple 
4[41] CAAGCGGAATCGGCATTAAAGCGCGTAAGCTTTCC Core staple 
4[97] ACCTTGCTGAACAACAGCTGAAGTTTAATGCGCGAACTGATA Core staple 
4[135] CGCCAGTTGAAGATTAGAATTTTAAAAGTTTCCAC Core staple 
7[32] GCGAACCTGTTCCACACAACATACTAGCTGTCGGTCATTGAG Core staple 
7[60] TTTACGATCCGCGGTGCTCAG Core staple 
7[74] AGTACATTAAGGGTGCCTAATGAGGAGGATCCGCGTCCAAAC Core staple 
7[109] ATAAAATCTAAAGCATCGCCCTAAACAATATGCTC Core staple 
6[51] CCGAAGCATAAAGTGTATCGAATTCCAG Core staple 
6[90] ACTTTAGCTAACTCGAGACGGGGGAGAAACAATCTTGTTCTTCCCGGGT Core staple 
6[114] CATATCCTTTGCCCGAATCATCATATTATACGTAA Core staple 
8[65] CAGTTCTTTTTCACCGCCTGGCCCATCA Core staple 
9[60] CACCGCTCAACACCGTCGGTGATGGGTCTGGCGGTGCCTTGT Core staple 
9[130] GAATTTCAGGAAATCAATGAGAGCCAGCAGCAAAT Core staple 
11[39] CGGACATCCCTTTTAGACAGGAACATAA Core staple 
11[53] CCAAGCGCAGGTTTCTGCGTAATCATGGTCAGAGC Core staple 
11[88] TGCTGGCTATTAGTCGGGGGAAATACCTACATTTTGACTTTT Core staple 
11[130] TTCCCTGAAAGAACGAACCACCAGGCCA Core staple 
10[58] CAGCAGAATCCTGAGAATGGTTGCATGCGCCGCTACAGTTGA Core staple 
10[72] GCTCTGATTGCCGTTCCGGCAAACGTAGAACTGAT Core staple 
10[100] TGCGTAAAAGAGTCTGTCCGCCAGCGTCTGAAATGGATAATA Core staple 
10[114] CTCTCGCTGGGTCGCTATTAATTATCCTGATAATATACATCA Core staple 
10[121] GCAGCAAATTAACCGTTGTAATATATTGGCAGATTCACCTTC Core staple 
12[37] AATGCTCGTCATTGCCAACGGCAGCAGTAGG Core staple 
12[48] GCTTAATACCGGGGTGTCACTTATTGGGGTTGCAG Core staple 
12[79] ATAGCGATAGCTTACAAGCGTGCCGCAT Core staple 
12[90] TCCTTGAGTGAGCCTTACATCGCCTCAAATATCAAGTATTAG Core staple 
12[100] TCCGTTTTTTCGTCTCGATAACGGTACAAAAGGCA Core staple 
12[121] ATCCAGCCTCCGTAACAATTTCATATAACCTTGCTTCTTTCT Core staple 
14[69] ACCGAGCAAGCCTGTTGCGTTGCGCTCAGTGG Core staple 
15[46] CGGCTTTCCAGTCGGGAGTTTGCGGCGCGCCATGC Core staple 
15[98] ACAACTCGATGATGGCAATCTCACAGTTTGACAAACAATTCG Core staple 
15[109] TAATTGAGGATTTAGAAACCCTCAAGTAACAACCAAGTAACG Core staple 
15[130] ATTAGCCGTCAATAGATAGTTGGCTTTAACGGAGGCGACAGA Core staple 
17[130] GTGCCATCCCACGCAACAAGGGTAAAGTTAAACG Core staple 
16[167] CACAGGCGGCCTTTAGTGATGCAGCTTACGGCTGGAGGTGTC Core staple 
16[188] AAAATCCCGTAAAAAAAGCCGCAGCATCAGCGGGGTCATTGC Core staple 
16[205] GTGTACATCGACATAAAAGGCGCTTTCGCACTCA Core staple 
19[53] GAGCACCAACCTAAAGAAGAGTAATCGA Core staple 
19[84] TCGCAAAAAATCGGTTGTATTAATTGCTCCATTAGTACG Core staple 
18[44] TTTTTTTGATAAGAGGTTTTTAATTCTT Core staple 
21[102] TACCAGAGCATAAAGCTTGGTCAAGTTTCCAACAGCATTCTGCTC Core staple 
21[144] ATTACAGGCAAGGCAAAGCTGAAAGAAACGTACAGCTTGCCA Core staple 
20[44] GCTAAGCAAAGCGGATTCTCAAATTAGTAAACACT Core staple 
20[65] AAAAAAGATTAAGAGGAATAAATATAGC Core staple 
20[72] AGACAAGTTGGGTAACGGGTAAAAATACATT Core staple 
20[93] CCATTTCCCAAAGGGGGAACGGCCTCAGGAATTAA Core staple 
20[107] AGAGCCGGAGAGGGTAGGTCAATCAAGCAAATAAT Core staple 



20[114] AGGAAACGACCGCTATTCTCCAGCCCAGTTTGAGGGGACGAG Core staple 
20[135] AAATTTCAGAGGCGATCCGCTTCTCGCATCGTAACCGTCTCC Core staple 
23[60] CAATATCGCGCATTTTTATGCTGTAGCTCAAGAAC Core staple 
23[123] TTTAAGGGTGCCTTTATCAAAATTAAGCAATATATTTTTAAA Core staple 
22[41] ACAGTTCTAGTCAGTCAAAGCTTGCTCCTAAATAT Core staple 
22[97] TGATAATCAGAAGGAATCGTCAGTCAACCGTTCTAGCTGATA Core staple 
22[135] AATACGTTAACAATAGGGGAACAAACGGCGGAGAT Core staple 
25[32] TTTCCAGACGAGATTCATCAGTTGTAAAACGGGCTTGAGAGC Core staple 
25[60] TTATCAACGTAAGAACCACGA Core staple 
25[74] GTCTACGAGGGCAGATACATAACGCATTATACCTTATGGCCA Core staple 
24[51] ATCGGAATACCACATTCGGGAAGAAACT Core staple 
24[90] GCTTTAAAAGGAATCAATACTGCAAGGCGATTATTTGAATTACCAGTCA Core staple 
24[114] TCGCAACCCGTCGGATTGCATCTGCAGCTTTCGCA Core staple 
26[65] AAAGACTGGATTCATTGAATCCCCGCAT Core staple 
26[107] CAGATTGTATATATGTACCCCGGTAATTAATCAGTCAAGTAA Core staple 
27[60] TTACGCCGGGAAAGAATACACGATTGCCACTGGATATTCTTC Core staple 
27[129] GCACGGTGCGGATTGTAACGTAAAACTAGCATCTAT Core staple 
29[39] TCAGGACAGAATTCCCAATTCTGCCATG Core staple 
29[53] GACAACAAAGTAATTTCAAAATCTACGTTAAAGAT Core staple 
29[88] GGTTCAATATGATATCCGCCCAAAAACATTATGACCCTATCA Core staple 
29[130] AGCGATTCAATGAGAGATCTACAACGGT Core staple 
28[58] AGGTAGATTTAGTTTGAGAATATAGCGGATGGCTTAGACGAA Core staple 
28[72] TAACGTCACCCTCAGCAGCGAAAGTTAAACGCCAG Core staple 
28[100] GAATAACCTGTTTAGCTAAAGCCTTTTTGCGGGAGAAGAGAA Core staple 
28[114] GACCAACGGCACAGCGGATCAAACGATCGCAACGC Core staple 
28[121] GACCATTTGGGGCGCGAGAATTAGTTCAACGCAAGGATAGGT Core staple 
30[37] CGGACTTTGAAAACGAAAGAGGCACGCGGTT Core staple 
30[48] GCGGTATGATGGTTCTGCTCAGGGGTAAGCTTTAA Core staple 
30[79] GCAGTTGGGCGGTTATCATCATTGACCC Core staple 
30[90] ATTTGCCCGATTTTATGTGCTGCAAGCCCCAAAAAGTAGCCA Core staple 
30[100] ATTCGGAACGAGGGTAGTTTTTCACGTTGTACCGG Core staple 
30[121] GAATACAGAGGCGCCATGTTTACCCACGGAAAAAGAGACCG Core staple 
32[69] GGACGTTAACTAATCATAGTAAGAGCAAATGT Core staple 
33[46] TTAATAACCCTCGTTTAGCCAGAGTTCAGTGTTCA Core staple 
33[98] ATGTGAGCGACGACAGTATGAACTGGCTCCCATCAACATTAA Core staple 
33[109] TAACGTCTGGCCTTCCTCAGGAAGCTGGCGAGTCACGATGAG Core staple 
33[130] GTGAACGCCATCAAAAATATTTAAGCCTCTTGGCCAGTTGAG Core staple 
35[132] TAAAACACTCATCTTAGGCCGCTTTTGCGG Core staple 
34[224] TAGTTGCGCCGACAATAAATTGTGTCGAAA Core staple 
37[53] CACCGACCGTGTGATCAGACGACACAAG Core staple 
37[84] AATAGAAGCACCATTACCAGGAATACCCATTTTGTAAAT Core staple 
36[44] CTTAGTTACCAGAAGGAATAAGAGATAA Core staple 
36[65] GAAGAAACGCAATAATAAGAA Core staple 
39[102] AATCAAAATCACCAGTAAATTCATGTTAATTTGTAAATCGAGGTG Core staple 
39[144] ATCTATCACCGTCACCGTCAACCGGTGAGAATAGAAACGTTA Core staple 
38[44] AAAGAGGGTAATTGAGCCAGCCTTCAGCCATTTTT Core staple 
38[65] AAGTCAGAGAGATAACCTAACGTCTCCA Core staple 
38[72] TTGTGCAGACAGCCCTCCTGACCTCACAATC Core staple 
38[93] AAAGCGTAACCAAACTAACGTATCACCGTACTTGC Core staple 
38[107] TCTAGAGCCGCCACCCTAGACGATCGCAGTCACAG Core staple 
38[114] TTTTCGTCTTCACTGAGGTTTAGTTGATATAAGTATAGTCTG Core staple 
38[135] GTCAATGAATATAGGAAAACCGCCGATAAGTGCCGTCGGAGG Core staple 
41[60] ATACCCAATAAACCGAGCTGGCATGATTAAGAAGA Core staple 
41[123] ACCCCTTATTCAGCACCCCATTTGGGAATTACCAAAGAAACT Core staple 
40[41] AGAATAAAAAGTCACAATGAACGAACAAATTACGC Core staple 
40[97] ACAAACAAATAATTTTTTGTTCAGAGCCACCACCGGAACCGC Core staple 
40[135] GGATCCAGTAACGGGGTAGACTCCTCAAGAGCCAG Core staple 
43[32] GCCTATCCTGTTATCCGGTATTCTTACCGCGCAATCAAAGCC Core staple 
43[60] TTTCCTGTTTACATGTTGAAA Core staple 
43[74] AATTTAAATCCCGACTTGCGGGAGCGAGAACGTATTAATAAA Core staple 
42[51] GCACGAGGCGTTTTAGCTATTTTCTCCT Core staple 
42[90] CCTGCTTTGAAGCCAAGAAACTGTAGCATTCCACAAGAACGGAAGCAAG Core staple 
42[114] TGCCATGAAAGTATTAAAGAGGGTACCGCCATAAT Core staple 
44[65] GCGATCCCAAAAAAATGAAAATAGGCTA Core staple 



44[107] GTCTGGAAAGTGGCCTTGATATTCCTCCCTCTTTCATACACC Core staple 
45[60] TATGCGACCTAAATAAGAATACTTATGGTTTCAGCTAAAGTT Core staple 
45[129] TCAGCCCATGTTTACCGTGGTTGAGGCAGGTCCAGA Core staple 
47[39] GACGTAATAAATAAAAGAAACGCAACTC Core staple 
47[53] ACAATCAACACTGTCTTATCGTAGGAATCATAAGA Core staple 
47[88] TTATCACCGGAACCACAACTTAGCAAGGCCGGAAACGTATCA Core staple 
47[130] GTAATAGCCCGCCACCCTCAGAGCGACA Core staple 
46[58] TACCACGGAATAAGTTTAAAA Core staple 
46[72] TTAAGGTTGGGTTATATAACTATATCATCTTATAG Core staple 
46[100] TTAATGGTTTACCAGCGGAGCCAGGAAACCATCGATAGAGCG Core staple 
46[114] TTTAATCGCAATCGGTTTATCAGCTCAGGAGTTTC Core staple 
46[121] GAACAAAAGGGCGACATACTTGAGGTAATCAGTAGCGATTCG Core staple 
48[37] GGATTTTCGAGCAAATAAGGCGTTGCTCCAT Core staple 
48[48] GTTACTTTAATCGGATAGATAAAATAAATACAGAG Core staple 
48[79] CAGCTTGATACCGATCCCATTCCAGAAC Core staple 
48[90] AATTTCTACCAAGTCAACGCCGAATCCTCATTAAAAATGCCC Core staple 
48[100] TTTGCTGATGCAAATCCTCAAATAAGTTTTGGCCA Core staple 
48[121] TGTAGACAAAGAAGGAACAACTAACCAAAAGGAGCCTTCCC Core staple 
50[69] CCGTTTTGAACCTCAAGATTAGTTGCTAATTA Core staple 
51[46] ACGCCCAGCTACAATTTAGTTACAAGTCCTGTCCA Core staple 
51[98] CTATTATCCCGGAATAGGTCGCACTCATGTCTATTTCGGAAC Core staple 
51[109] AAACCGTATAAACAGTTGCCAGAAACCAGTAGATCTAATATT Core staple 
51[130] CTGCAGTGCCTTGAGTATCTGAATACCGTAATCCAGACGCGA Core staple 
53[130] AACACCGGAATCATAATACCTTTTTAACCTCCGG Core staple 
52[167] AAATCATAGGTCTGAGAGACTTACTAGAAAAAGCCTGTTTAG Core staple 
52[188] GAGTCAATAGTGAATTTATCATATCATATGCGTTATACAAAT Core staple 
52[205] GATTAAGACGCTGAGAATCTTACCAGTATAAAGC Core staple 
34[209] TGACAACAACCAGCAGGGAGTTAATGACCCCCAGCGATCATCGCCTGA Core staple 
5[25] GTGGTTCCGATCCACGCAGAG Core staple 
23[25] CTGACTATTAAGAAAACAAGT Core staple 
41[25] CACCCTGAACCATAAAAATTT Core staple 
0[166] CTGAGTAGAAGAACTCAAACACGACCAGTA Core staple 
2[163] ATTCTGGCCAACAGAGATAAAACAGAG Core staple 
4[163] AGTATTAACACCGCCTGCAACAGTCAGAAGATAGAACCCAGT Core staple 
6[163] TCTTTAGGAGCACTAACAACTAATAAGGAATGAAA Core staple 
8[142] TTGTTACCTGAAACAAATACTTCTTTGATTAGTAATA Core staple 
8[166] GCACGTAAAACAGAAATAAATGAGGAAGGT Core staple 
10[160] AACAAACATCAAGAAGCAAAA Core staple 
12[163] ACATAAATCAATATATGGAACCTACCATAT Core staple 
14[142] CAGAGGGTTATGAGTGATTGAATTACCTTTTTTA Core staple 
14[160] GCGGAACAAAGAAAGAGTAAC Core staple 
18[166] ATTAACATCCAATAAATCATTTTAGAACCC Core staple 
20[163] AAATGCAATGCCTGAGTCAGGTCATTG Core staple 
22[163] GGAGCAAACAAGAGAATCGATGAAAGGCTATAATGTGTAAAA Core staple 
24[163] TGTTAAATCAGCTCATTTTTTAACTATTTTGTGGG Core staple 
26[142] AAGGGTGGAGAATCGGCAGGTGGCATCAATTCTACTA Core staple 
26[166] CATTCAGGCTGCGCAACTGTTTAAAATTCG Core staple 
28[160] ACCTCACCGGAAACCCGCCAC Core staple 
30[163] TCTCCGTGGTGAAGGGAGAAACCAGGCAAA Core staple 
32[142] GGGGGTGCCGTAGCTCTAGTCCCGGAATTTGTGA Core staple 
32[160] GGTCACGTTGGTGTATTGACC Core staple 
36[166] ATTATTCATTAAAGGTGAATAAGTTTGCCT Core staple 
38[163] CTGTAGCGCGTTTTCATCTCAGAGCCG Core staple 
40[163] ACCACCAGAGCCGCCGCCAGCATTCACCACCCGGCATTCAGA Core staple 
42[163] GGAGTGTACTGGTAATAAGTTTTAAGCGTCAAAGC Core staple 
44[142] CCATTTCTGTCAGCGGAATTGAGGGAGGGAAGGTAAA Core staple 
44[166] CCCTCATTTTCAGGGATAGCTACATGGCTT Core staple 
46[160] ACTTTCAACAGTTTATGGGAT Core staple 
48[163] TTGAAAATCTCCAAAAAGAACCGCCACCCT Core staple 
50[142] GCGACCCTCAAAAGGCTAGGAATTGCGAATAATA Core staple 
50[160] GGTTTTGCTCAGTAAAGGATT Core staple 
9[160] CAAAATTATGA Connector staple 
27[160] GCGCCATTCCA Connector staple 
45[160] CAGAGCCACTA Connector staple 



11[154] GAAGATGATTT Connector staple 
29[154] GGGAACGGACA Connector staple 
47[154] TTTGCTAAAGC Connector staple 
7[157] TATCTAAAAAC Connector staple 
25[157] CATTAAATTGA Connector staple 
43[157] TTGATGATATT Connector staple 
1[160] ACATCACTTTT Connector staple 
19[160] ATAGTAGTAGG Connector staple 
37[160] TATTGACGGTA Connector staple 
3[157] ATAAAAGGGTA Connector staple (excluded for folding in figs.2&3) 
5[157] GTGAGGCGGTC Connector staple (excluded for folding in figs.2&3) 
13[157] ATGGAAACAGT Connector staple (excluded for folding in figs.2&3) 
15[154] ATTATCATTGC Connector staple (excluded for folding in figs.2&3) 
21[157] TCATATATTCA Connector staple (excluded for folding in figs.2&3) 
23[157] CCTGAGAGTCC Connector staple (excluded for folding in figs.2&3) 
31[157] GAGATAGACCG Connector staple (excluded for folding in figs.2&3) 
33[154] GTAATGGGAAA Connector staple (excluded for folding in figs.2&3) 
39[157] TTAGCGTCATT Connector staple (excluded for folding in figs.2&3) 
41[157] CCACCAGAACT Connector staple (excluded for folding in figs.2&3) 
49[157] ATTTTTTCATT Connector staple (excluded for folding in figs.2&3) 
51[154] AGGATTAGCGC Connector staple (excluded for folding in figs.2&3) 
1[12] TTTTTAAACAGGAGGCCGATTAATCAGATCACGGTCACGCTGAACG Vertex staple 
0[34] TCGTTAGAAAGGGATTACACTTTTCTTTCGCCATATTTAACAACGCCAATTTTT Vertex staple 
3[9] TTTTTAAAAACCGTCTAGCGGGAGCTTTTTT Vertex staple 
2[30] TGGGCATCAGTGTGCACGTTTTCATTCCTGTGTGAAATTGTTATTTTT Vertex staple 
9[12] TTTTTCAGAATGCGGCGGGCCTCTGTGGCGC Vertex staple 
13[14] TTTTTGTAATGGGTAAAGGGGTGTGTTCAGCTTTTT Vertex staple 
15[16] TTTTTTCCGCTCACAATCGTGCCAGCTGCATTAATGTTTTT Vertex staple 
19[12] TTTTTAGTTTCATTCCATATAAAGTACGGAGAGTACCTTTAAGAA Vertex staple 
18[34] GCAACTAACAGTTGTGAACGGCTGACCAGTCACTGTTGCCCTGCGGCTGTTTTT Vertex staple 
21[9] TTTTTAGGTCAGGATTAGTGTCTGGATTTTT Vertex staple 
20[31] CCAGGCTGACCAATAAGGTAAATTGAACTAACGGAACAACATTATTTTT Vertex staple 
27[12] TTTTTACACCAGAACGAGTAGCTTGCCCGCA Vertex staple 
31[14] TTTTTATAAGGGAACCGAATGTACAGACCAGTTTTT Vertex staple 
33[16] TTTTTTTACAGGTAGAAACGATAAAAACCAAAATAGTTTTT Vertex staple 
37[12] TTTTTTACATACATAAAGGTGTAGCAAAAGTAAGCAGATAGCATAG Vertex staple 
36[34] AGTATGTGCAACATGAGAATAAGAGGCAACGAGGCGCAGACGGTCAATCTTTTT Vertex staple 
39[9] TTTTTCTTTTTAAGAAACGTAGAAAATTTTT Vertex staple 
38[30] CAAAATTCTGAACAAGATAGAAACCCCAATAGCAAGCAAATCATTTTT Vertex staple 
45[12] TTTTTCTAATTTACGAGCATGAAAATAAGAG Vertex staple 
49[14] TTTTTCATGTAATTTAGGCTAAAGTACCGACTTTTT Vertex staple 
51[16] TTTTTGATATAGAAGGCAATCTTACCAACGCTAACGTTTTT Vertex staple 
5[9] TTTTTAAAATCCTGTTTCGTCAAAGGGCGTTTTT Vertex staple 
7[24] GGGGTGGTTTGCCCCAGCAGGCGTTTTT Vertex staple 
23[9] TTTTTAAATCAGGTCTTGCAAACTCCAACTTTTT Vertex staple 
25[24] AAAGGAGAATGACCATAAATCAATTTTT Vertex staple 
41[9] TTTTTGGGAGAATTAACCTTACCGAAGCCTTTTT Vertex staple 
43[24] CCTAACAGGGAAGCGCATTAGACTTTTT Vertex staple 
7[9] TTTTTAATCGGCCAACGTGCTGCGGCTTCACTAATCTGATGAAAAGGTAAAGTTAGCTATTGAA Vertex bundle strand 
25[9] TTTTTCGAGAGGCTTTTTGACGAGAAGCAAAATTCTCATTGAAATCGTTAACGACTCCAAGATG Vertex bundle strand 

43[9] 
TTTTTAGCGTCTTTCCATATCCCATC TTCACTAATCTTATGTACT 
GCGCATAGGCTGACCGGAATACC Vertex bundle strand 

 
CATCAGATTAGTGAA Vertex bundle strand (complementary) 

 
CAATGAGAATTTTGC Vertex bundle strand (complementary) 

 
AGTACATAAGATTAGTGAA Vertex bundle strand (complementary) 

!
! !



Table S4. Sequences of the cube with long connector staples. 
 

5’ — end Sequence Note 
1[84] AACGGTATATCCAGAACAAACCACCACAGGATTTTAACGGAATGGT Core staple 
0[54] GCGCCGTAAACAGAGTGCTCGTCATAAGTTACCTGTCC Core staple 
3[102] GGAGGCCTTGCTGGTAACGCCAGACCGGCCAAGTT Core staple 
3[144] GTCAGTAATAACATCACCGAGTAAGCAAAAGAAGATTCTGCT Core staple 
2[44] ACTAAAATCCCTTATAATGAGAGACGCCAGGCTGC Core staple 
2[51] AGAGCAGCCAAGCGCAGGTTTCTGCGTAATCATGGTCAGAGC Core staple 
2[72] GTGCCTATACAGTAACATCCTCATAGACAGG Core staple 
2[93] CTGTTACATCGATTTTCTCAATTATCATCATTGAA Core staple 
2[107] AGATGGCTATTAGTCTTACACCGCACCTTGCGAGC Core staple 
2[114] CAGCGGATTCCAGAAATATTATCAAACAAAGAAACCACTTTA Core staple 
2[135] TAAAATACCACAAAATTATCAATAAGTAACATTATCATAAAC Core staple 
5[25] GTGGTTCCGATCCACGCAGAG Core staple 
5[60] AAAAGTTTGGGTGTAGCCGCTTAAT Core staple 
5[123] GCGATTCTGGAATACCTAGTAGAAGAACTCATTTTATATCGT Core staple 
4[41] CAAGCGGAATCGGCATTAAAGCGGGCGCGCGCGTA Core staple 
4[83] CAGCTGAAGTACGTAAGAAGGTATATTACCGCCAGCCATTGCTGAC Core staple 
7[32] GCGAACCTGTTCCACACAACATACTAGCTGTCGGTCATAGTA Core staple 
7[74] AGTACATTAAGGGTGCCTAATGAGGAGGATCCGCGTCCATCG Core staple 
7[81] CGGACGTCAGATGAACTTGTTCTTCCCGGGTACCGAGCAAGC Core staple 
7[91] AAATGAATAGAGCCGTCAAAGCTAACTCGAGA Core staple 
7[109] ATCCTGCAACAGTGCCATTTTGAAACCCTTCAACA Core staple 
6[51] CCGAAGCATAAAGTGTATCGAATTCCAG Core staple 
6[114] ACTGTATTAGACTTTACTTTGCGGGATGATGACAT Core staple 
8[65] CAGTTCTTTTTCACCGCCTGGCCCATCA Core staple 
9[60] CACTGCGTTACGTCAGCGTGGTGCCGTG Core staple 
9[130] TTCATTTGCACAAATATGGCGGTCAGTATTATAAT Core staple 
11[88] CTTAAAGCGTGGCACAGACAATATCGCTGAGAGCCAAA Core staple 
11[130] TTGAAGGGACCGAACTGATAGCCCGAGGTGACAAA Core staple 
10[37] CCCATCAGAGCGGGAGCCTACAGGTAGGGCGCTGGCAAAACA Core staple 
10[58] TGTGAGGCCGATTAAAGCCCGCCGGGTCACGCTGCGCGTTGA Core staple 
10[65] CCGCGGTGCCTTGTTCCGAATAGCCCGAGATTTGCCCTCACC Core staple 
10[100] CCTATCCTGAGAAGTGTAACTATCAAAACGCTCATGGACCAA Core staple 
10[114] CTCGTTCCGGTCAATATATGTGAGATTCCTGAAAGAAAAAGC Core staple 
10[121] TTTATCAGTGAGGCCACTTGCCTGACATTTTGACGCTCGTAA Core staple 
13[74] CTGGTGATGAAGGGTAAGAGCACAGTAC Core staple 
13[95] AAACCTTGCTTCTGTAAGTGAGCCAGGTTTAGCGCAGC Core staple 
12[37] TAATAATGGGTAAAGGTTTCTTAATACAAAT Core staple 
12[48] TCTTACCACCGGGGTGTCACTTATTGGGGTTGCAG Core staple 
12[79] TCGCTTTTAGTATCATAGCGTGCCGCAT Core staple 
12[100] TAACGATGCTGATTGCCGTCGCTGACAATAAAGAT Core staple 
12[121] AAACAAACGCGGGATGAAACAAACTTAATGGAAACAGTGCAA Core staple 
15[46] CGGCTTTCCAGTCGGGAGTTTGCGGCGCGCCATGCCGGACAT Core staple 
15[67] CTGTTGCGTTGCGCTCAGTGGTTTACGATCCGCGGTGCGACT Core staple 
15[88] GATAATACATTTGAGGACAGAAGGAGCGGCTCACAGTTTGTA Core staple 
15[109] GAAAACAACTAATAGATAAATCTATTGCGTAGGGAGAAGCAG Core staple 
15[130] AATTAAAATATCTTTAGTGAACCTCGTAAAAGCCTGATCGTT Core staple 
17[134] CAGCAGCAACCGCGGCGGCCTTTAGT Core staple 
16[167] TCCCGTAAAAAAAGCCGCACAAAGAATGCCAACGGCAGCACC Core staple 
16[188] GTGTACATCGACATAAAAAAAGTCGGTGGTGCCATCCCACGC Core staple 
16[209] GCCGCCAGCAGTTGGGCGGTTAACCAGCTTACGGCTGGAGGT Core staple 
16[221] TTCTGCTCATTTGTCCAGCATCAG Core staple 
19[53] CAGTTAATCATAAGGGAGCATAGGAGAC Core staple 
19[84] TTTAGTTAATAAAGCCTCATCATTTTTGTGCGAACAAGA Core staple 
19[116] GGTTCGGAACTCACCCTTCTCACGGAAAAAGCGACGACATCG Core staple 
18[44] AATTTAGAGAGTACCTTGCCCGAACTGG Core staple 
18[65] TGGTCCTTTTGATAAGACATC Core staple 
21[102] ACCTAGCAAAATTAAGCTGACCATCTAC Core staple 
21[144] CTTTAGCATTAACATCCGCTATATATAACCTCACCGAACGAC Core staple 
20[44] TTCCTTTACCCTGACTAGTCATAAAAGAAGTAATT Core staple 
20[65] TTACAGAAGCAAAGCGGAGCGTCCTAATAGTCAGA Core staple 
20[72] AAATAGGGGGATGTGCTAGGACTAGAGTAGA Core staple 



20[93] GAAGATTAAGCTTCGCTTTAGTTTGAGGGGAAGAC Core staple 
20[107] ATTAACCGTTCTAGCTGGAACGGTGCCCCAAAACC Core staple 
20[114] GGTGGTTTTCAAGGGCGAGTATCGGGGCGCATCGTAACGCTT Core staple 
20[135] GCAGTAAAACTCAGGCTGCACTCCATAGGTCACGTTGGGAGC Core staple 
23[25] TAAATCAAAACCCCTCAAATA Core staple 
23[60] AGTAGAGGAATAATTGCCTTAGAGCTTAATTATAA Core staple 
23[123] ATTAGTAATGCCTGTAACATACAGGCAAGGCAAAT Core staple 
22[41] TTGAATCATCAGGTAAATATCGTCAGGAATAATGC Core staple 
22[97] CATGTCAATCATAGACTGGATATGTCAAATCACCATCAATAT Core staple 
25[32] GCGCAACACTGGAACAACATTATTGTTGGGAAACACCAGCCG Core staple 
25[60] CCAAGAACCGACCTTCAAGGAAGTTTGATTCCCAATTCCGGA Core staple 
24[51] ACGGAAAGATTCATCAGGCTCATTTTGGGCTAGG Core staple 
24[72] TACTTAGGAATACCACACTTATGCTTCAACTAACT Core staple 
24[90] TCGCGCAACTAATGAAAATGTCAGCTGGCGAAAATGTTT Core staple 
24[114] AATTCAACATTAAATGTTGTAGATGCCTCAGGGAT Core staple 
26[65] ACAGAGGGGGAATACTGCGGAATCTTAT Core staple 
26[86] CGCTTATGTACCCCGGTAAATAAT Core staple 
26[107] GTGCAGAAAAAATCGTAAAACTAGGATATTCCAAAAGGTTGT Core staple 
27[74] AATGATTTTAAGAACTGTTGAGATATAACGCCAAAAGGTTTG Core staple 
27[129] GATCGCGCAACAAGATTGACAAGAGAATCGATATAA Core staple 
29[39] GGCACCGAACAAGTTTCATTCCATGCTG Core staple 
29[53] CTGGATATTCTAGTAAAATACCAGTCAGGACACAG Core staple 
29[88] GGCAGGCCGGAGACATGGGGAGCATAAAGCTAAATCGGGTGA Core staple 
29[102] GTAGCAACGGTAGATACATTTCGCAAAGAATAAAAACATTATGACTGTA Core staple 
29[130] GTTATGCCTGAATGCCGGAGAGGGGGAGCAATATA Core staple 
28[72] CTTATACGTAATTGCAGGGAGTTAGGCTTTGGCAA Core staple 
28[93] AGAAAGGCCGGAAACAGCGGATCATTAATCAATTA Core staple 
28[121] GCACAATAACCTGTTTAAATAAATTACTTTTGCGGGAGAAAT Core staple 
30[37] GGCGAACGAGGCGCAGACGGTCCCTTCGCAC Core staple 
30[48] TCAATCCGAACGAGATTACCCTTTGCAAATATTCA Core staple 
30[59] CGCTATTAAACGGGTAAATTTCATGTCAAGAGAAGA Core staple 
30[79] TAAATCGGGGTCATTGCTGAGATGCTTG Core staple 
30[100] GCACTTTTGCGGGATCGGAGGGTAACGCCAGAAAG Core staple 
30[121] AGCCAGCAGCGAGAAACAATCGGCTCTCCGTGGTGAAGGAA Core staple 
33[46] GTAAGGCATAGTAAGAGAGAGGCTAAATCAAACCA Core staple 
33[91] CCTTCCTGTAGCCACGTGCATCTGCCGTGAATTACTTTCTGG Core staple 
33[109] TCAAGGAACGCCATCAATGATAATCGGGCCTTTGG Core staple 
33[130] GAGTCAGCTCATTTTTTAAACAGGTGTTGGGCCAGTCAGACA Core staple 
35[134] GCCACTACGAAGGGGTCGCTGAGGCT Core staple 
34[167] CCACGCATAACCGATATATTCCACCAACCTAAAACGAAAGAG Core staple 
34[188] GACAATGACAACAACCATCGCGCAAAAGAATACACTAAAACA Core staple 
34[209] CTTGATACCGATAGTTGCGCCCTCATCTTTGACCCCCAGCGA Core staple 
34[221] TTTCTTAAACAGTTATACCAAGCG Core staple 
37[53] AAGTTATTTAGGCAGAGAATTCTGCCCA Core staple 
37[84] ATTTTGTCAAAATCACCAGAAC Core staple 
37[116] TTTATGTAAAGGCTTAGGAGCCTTTAATTGTGTGTATCACCG Core staple 
36[44] CATAGATAGCCGAACAAAGTTAAGTCCAGACGAAC Core staple 
36[65] CGGAGAAGGAAACCGAGAGAG Core staple 
36[75] GCAATACACGGAAGAGAAAATCTGACCTATCATA Core staple 
39[102] CCGGGAATTAGAGCCAGCACAATCCAATCGCGAGACTATATCAGC Core staple 
39[144] TCACATTAAAGGTGAATCAAAAGGACAGTTTCAGCGTATCGT Core staple 
38[44] ATACCTGAACAAAGTCAAAAAATGAGTTACAAAGA Core staple 
38[65] ACAATTGAGCGCTAATAAACGATTATTATTTGAGG Core staple 
38[72] ATAACCCTGTAGCATTCAGAACGCTAAGTTT Core staple 
38[83] ATCAAAGGATAGCACCATTACCATTAGCGCCA Core staple 
38[93] TCTAGCCCTCTTTCGTCGTAGCCCGGAATAGATCG Core staple 
38[107] ATTGAACCGCCTCCCTCGGTTGAGGCCAGAACAGT Core staple 
38[114] CCCGATCTAACCCATGTACCGTACGCCGTCGAGAGGGTTCGG Core staple 
38[135] CATTCCAGACGGATAGCACCGCCACTCAGTACCAGGCGCATG Core staple 
41[25] GAGAATTAACTACAGAGCTTT Core staple 
41[60] GTAAGAATTGAGTTACCAATACCCAAAAGAAATAA Core staple 
41[123] CCGTTCGGTCGAAACCAGTCACCGACTTGAGATGG Core staple 
40[41] CAGCCTTTGAACACATAAGAGAGTAAGCGATTAAG Core staple 
40[97] TGGCCTTGATATCAAATAAGATCAATCACCGGAACCAGAGCC Core staple 



43[32] CCACCCAGCTCAGATATAGAAGGCATCGTAGGAGCATGCCTG Core staple 
43[60] AAATAATGCAGACGACAAAATATAAAACGCAAAGACACATAA Core staple 
43[130] GTCCAGCATTGACAGGAAGAG Core staple 
42[51] TTAGTATTCTAAGAACGAAGCAAGTAATCGGCAAC Core staple 
42[72] TTTTTTTAGCGAACCTCAGTACCGCATTCCACGAGGTGAACGAAA Core staple 
42[90] AACAGGACTTGCGGATCCCAACAAACTACAACGATTCCT Core staple 
42[114] GCCCTATTATTCTGAAAGATAAGTTCAGGAGCCAAAAGGTTGGGT Core staple 
44[51] GCGCAATCAACCGTTTTTATTTTCTTAT Core staple 
44[107] TAACATTAAAGCAGGTCAGACGATACCACCGAGCGTTTAAGG Core staple 
45[74] TATCACTCATCGAGAACCGAGGCGTGAAGCCTTAAATCAAAT Core staple 
47[39] AGTGCATTTTAAAGGTGGCAACATCTGG Core staple 
47[102] TTAGCAAATCAATAGAAAATTCATCCATTTGGAAACGTCACCAATATAG Core staple 
47[130] CTTCGGCATTCCACCCTCAGAACCCCGCCGCTCTGAATGGTA Core staple 
46[121] TATACCAGCGCCAAAGATATCACCTCGATAGCAGCACCTTTT Core staple 
49[84] GGTCTGAAAGACAACACAGACTTTCATA Core staple 
49[126] TAGAGTGAGAATAGCCAAAAAAAAGGCTGTTTAGTAAGCCCACGCA Core staple 
48[37] ATATTAACAACGCCAACATGTATTGATTTGT Core staple 
48[48] ATCATCGTAGAAACCCTGTTTATTTGCCAAAATAG Core staple 
48[58] GGAAGTTAATTTCATCTCTTTTTCATAAACAACCC Core staple 
48[69] CAAAGTACTGTCTTGTTCAGCCAGCCATTTTTGTTTAACGTCGAGG Core staple 
48[90] TTGCTTTAGAACGGACCAGTATCTCACAAACAAATCCGTATA Core staple 
48[100] GTTCCTTTTTAACCTCCTGCTGATGCGTAACCCTT Core staple 
50[104] TGATATAAGTATATTAAACCACCTTAATGCCCCCTGCCTATT Core staple 
51[46] CCGGTTGCTATTTTGCAGAGCCTAATCAACAGTAA Core staple 
51[109] AACTTGAGTAACAGTGCAAATCCTCACTGAGATAG Core staple 
51[130] AAAAGTTTTAACGGGGTTGGAAAGATAGGAAAGTTTTGTAAC Core staple 
53[134] AATTTAATGGTTTGAATTTATCAAAA Core staple 
52[167] ACGCTGAGAAGAGTCAATAGTGAAATACCGACCGTGTGATAA Core staple 
52[188] ATAGCGATAGCTTAGATTAAGATAAGGCGTTAAATAAGAATA Core staple 
52[209] TCCCTTAGAATCCTTGAAAACAACACCGGAATCATAATTACT Core staple 
52[221] ATTAATTAATTTAGAAAAAGCCTG Core staple 
7[137] CCCGGTTATCTCGACAACTCGTATAAGTTTGTAATCCTACCT Core staple 
7[151] CTGCAGAAGATAAAACATAAAACAACGACCAAATC Core staple 
6[146] TGAGGAATCAATCAACCATATAGTTACATACCTGAAAGAGTC Core staple 
12[142] TTTATCAAGAAAACAAATTTCAATAAATCGCCAGTCAC Core staple 
12[163] ACAATTTCATTTGAATTGATTGTTAGAACCTATAT Core staple 
14[160] GTTATTAATTTTAATAAATCCAAGGAAT Core staple 
25[137] AGCTGTTAAATAACAACCCGTCGGTAATGGGAGCCAGCTAGA Core staple 
25[151] TTGTTGCCTGAGAGTCTTAGCTATATATTTTAAGC Core staple 
24[146] AAATTTTAAATATTTCGCCATGACGGCCGGAACGGTTTCATT Core staple 
30[142] CTTGAAACGTACAGCGCCGCCACGAGTGCCACCCTCAT Core staple 
30[163] CCGGAATTTGTGAGAGATTTCCGGGCGCCATTAAA Core staple 
32[160] CGGCGGATTGACCGATTCTCCTCGCATT Core staple 
43[151] GTAAACCACCACCAGAGGCCACCCTAGCGCGGTAA Core staple 
42[135] ATAGTATTAAGAGGCTGGGTTTTGCCCTCAGAAAA Core staple 
42[146] GTGTACTTTACCGTTTTTCAGGTTAGTAACTTTCAGCGACAT Core staple 
48[142] TCTAAAGGAACAACTAACTAAACAAATGAATCAGACTG Core staple 
48[163] ATAATTTTTTCACGTTGAACCGCCACCCTCATCCA Core staple 
50[160] ATTAGGATTAGCGGAGACTCCTACAGGA Core staple 
10[160] TTATTCAATTAATTACATTTA Connector staple 
28[160] GTGGAGCCATGTTTACCAGTA Connector staple 
46[160] GATTTTGAGGAATTGCGAATC Connector staple 
8[166] TAATGGAAGGGTTTGGATTATACTTCTGAA Connector staple 
26[166] GAAACCAGGCAAACACCGCTTCTGGTGCGG Connector staple 
44[166] CCTCAGAGCCACCACCCTCAGAACCGCCAG Connector staple 
2[163] GCAGATTCACGCAGAGGCGAA Connector staple 
20[163] ATTTTTAGAAAGCTTTCAGAC Connector staple 
38[163] CCTTTAGCGTTTTCTGTATCG Connector staple 
4[163] GAACCACCAGGTCAGTTGGCAATG Connector staple 
22[163] TATCAGGTCATAAACGTTAATATG Connector staple 
40[163] CCGCCACCAGAGCGTCATACATAA Connector staple 
5[147] TCGCCATTAAAAATACCGAAC Connector staple 
23[147] TTTTGAGAGATCTACAAAGAG Connector staple 
41[147] TCAGAGCCACCACCCTCAGGC Connector staple 



1[147] TGTCCATTTTGATTTGAAATGGATTATTTACATAT Connector staple 
19[147] TGGGGCGATAGTAGTATTTCAACGCAAGGATAAGG Connector staple 
37[147] TCAACCGAATTATTGTAGCGACAGAATCAAGTTTT Connector staple 
6[163] CAACAGTTGATTTGCCCGATT Connector staple 
24[163] TTGTTAAAATGTGGGAACAGT Connector staple 
42[163] CTTTTGATGATCAAGAGAAGC Connector staple 
0[166] GTAGCAATACTTCCACGCAAATTAACCGAC Connector staple 
18[166] ATCAATTCTACTACGAGCTGAAAAGGTGGG Connector staple 
36[166] AAATATTGACGGAATTGAGGGAGGGAAGAA Connector staple 
9[12] TTTTTCAGAATGCGGCGGGCCTCTGTGGCGC Vertex staple 
15[16] TTTTTTCCGCTCACAATCGTGCCAGCTGCATTAATGTTTTT Vertex staple 
38[30] AAAACAAAAGATAGATAAATTTACGAATCATTACCGCGCCCAATTTTT Vertex staple 
36[34] ACTCCTTCATACATCGAGCCAGCCATATAATTGTGTCGAAATCCGCGACTTTTT Vertex staple 
49[14] TTTTTCTTAATTGAGAATCGTAATAAGAGAATTTTT Vertex staple 
45[12] TTTTTAATAATATCCCATCCTAGTCCTGCGA Vertex staple 
51[16] TTTTTTAGCAAGCAAATACAATTTTATCCTGAATCTTTTTT Vertex staple 
37[12] TTTTTGCAAACGTAGAAAATAATTACGCCCCTTTTTAAGAAACAAG Vertex staple 
39[9] TTTTTATCTTACCGAAGAGTATGTTATTTTT Vertex staple 
20[31] TTTTTGTACAGCGTAACAGACGAGAAGAAAAATCTACGTTAATATTTTT Vertex staple 
18[34] TGTAGCTTGTCTGGTGACCAATTAGCCGGCGGTTGCGGTATGAGCCGGGTTTTT Vertex staple 
31[14] TTTTTCTGCTCCATGTTACCTTTGAAAGAGGTTTTT Vertex staple 
27[12] TTTTTGAATAAGGCTTGCCCTAAGCTGCAAA Vertex staple 
33[16] TTTTTAAACGAACTAACATCATAACCCTCGTTTACCTTTTT Vertex staple 
19[12] TTTTTTGCAACTAAAGTACGGCAACATGGCAAACTCCAACAGGCG Vertex staple 
1[12] TTTTTTATAACGTGCTTTCCTTGCTTTGTCAAGCGAAAGGAGAACG Vertex staple 
21[9] TTTTTACCAGACCGGAATTTTAAATATTTTT Vertex staple 
2[30] TGGGCATCAGTGTGCACGTTTTCATTCCTGTGTGAAATTGTTATTTTT Vertex staple 
0[34] CTATGGTCGTTAGATTACACTCGGCTGGAGCCAACGCTCAACAGTAGGGTTTTT Vertex staple 
13[14] TTTTTTCACTGTTGCCCTGGGTGTGTTCAGCTTTTT Vertex staple 
3[9] TTTTTAAAAACCGTCTAACGAGCACGTTTTT Vertex staple 
7[24] GGGGTGGTTTGCCCCAGCAGGCGTTCACTAATCTGATGGAAGCGCATTAGATAGCAATAGCTTTTTT Vertex bundle strand 
25[24] CCAAAATGCTTTAAACAGTTCAGGCAAAATTCTCATTGAAAATCCTGTTTCGTCAAAGGGCGTTTTT Vertex bundle strand 
43[24] GCGTAGAATAACATAAAAACAGGAATGTCGATATCTAGAAAACGAGAATGGCTTCAAAGCGATTTTT Vertex bundle strand 
7[9] TTTTTAATCGGCCAACGTGCTGCGGCTTCACTAATCTGATGTATAAAGTACCGCAATGAAACGG Vertex bundle strand 
25[9] TTTTTAGACGACGATAATCATTCAGTGCAAAATTCTCATTGAAATCGTTAACGACTCCAAGATG Vertex bundle strand 
43[9] TTTTTTACCAACGCTAAAACAAGAAAAATGTCGATATCTAGACAGATGAACGGAATTCGAACCA Vertex bundle strand 

 
 CATCAGATTAGTGAA Vertex bundle strand (complementary) 

 
 CAATGAGAATTTTGC Vertex bundle strand (complementary) 

 
 CTAGATATCGACATT Vertex bundle strand (complementary) 

 
! !



Table S5. Sequences of the cube with short connector staples. 
!

5’ — end Sequence Note 
1[84] AACGGTATATCCAGAACAAACCACCACAGGATTTTAACGGAATGGT Core staple 
0[54] GCGCCGTAAACAGAGTGCTCGTCATAAGTTACCTGTCC Core staple 
3[102] GGAGGCCTTGCTGGTAACGCCAGACCGGCCAAGTT Core staple 
3[144] GTCAGTAATAACATCACCGAGTAAGCAAAAGAAGATTCTGCT Core staple 
2[44] ACTAAAATCCCTTATAATGAGAGACGCCAGGCTGC Core staple 
2[51] AGAGCAGCCAAGCGCAGGTTTCTGCGTAATCATGGTCAGAGC Core staple 
2[72] GTGCCTATACAGTAACATCCTCATAGACAGG Core staple 
2[93] CTGTTACATCGATTTTCTCAATTATCATCATTGAA Core staple 
2[107] AGATGGCTATTAGTCTTACACCGCACCTTGCGAGC Core staple 
2[114] CAGCGGATTCCAGAAATATTATCAAACAAAGAAACCACTTTA Core staple 
2[135] TAAAATACCACAAAATTATCAATAAGTAACATTATCATAAAC Core staple 
5[25] GTGGTTCCGATCCACGCAGAG Core staple 
5[60] AAAAGTTTGGGTGTAGCCGCTTAAT Core staple 
5[123] GCGATTCTGGAATACCTAGTAGAAGAACTCATTTTATATCGT Core staple 
4[41] CAAGCGGAATCGGCATTAAAGCGGGCGCGCGCGTA Core staple 
4[83] CAGCTGAAGTACGTAAGAAGGTATATTACCGCCAGCCATTGCTGAC Core staple 
7[32] GCGAACCTGTTCCACACAACATACTAGCTGTCGGTCATAGTA Core staple 
7[74] AGTACATTAAGGGTGCCTAATGAGGAGGATCCGCGTCCATCG Core staple 
7[81] CGGACGTCAGATGAACTTGTTCTTCCCGGGTACCGAGCAAGC Core staple 
7[91] AAATGAATAGAGCCGTCAAAGCTAACTCGAGA Core staple 
7[109] ATCCTGCAACAGTGCCATTTTGAAACCCTTCAACA Core staple 
6[51] CCGAAGCATAAAGTGTATCGAATTCCAG Core staple 
6[114] ACTGTATTAGACTTTACTTTGCGGGATGATGACAT Core staple 
8[65] CAGTTCTTTTTCACCGCCTGGCCCATCA Core staple 
9[60] CACTGCGTTACGTCAGCGTGGTGCCGTG Core staple 
9[130] TTCATTTGCACAAATATGGCGGTCAGTATTATAAT Core staple 
11[88] CTTAAAGCGTGGCACAGACAATATCGCTGAGAGCCAAA Core staple 
11[130] TTGAAGGGACCGAACTGATAGCCCGAGGTGACAAA Core staple 
10[37] CCCATCAGAGCGGGAGCCTACAGGTAGGGCGCTGGCAAAACA Core staple 
10[58] TGTGAGGCCGATTAAAGCCCGCCGGGTCACGCTGCGCGTTGA Core staple 
10[65] CCGCGGTGCCTTGTTCCGAATAGCCCGAGATTTGCCCTCACC Core staple 
10[100] CCTATCCTGAGAAGTGTAACTATCAAAACGCTCATGGACCAA Core staple 
10[114] CTCGTTCCGGTCAATATATGTGAGATTCCTGAAAGAAAAAGC Core staple 
10[121] TTTATCAGTGAGGCCACTTGCCTGACATTTTGACGCTCGTAA Core staple 
13[74] CTGGTGATGAAGGGTAAGAGCACAGTAC Core staple 
13[95] AAACCTTGCTTCTGTAAGTGAGCCAGGTTTAGCGCAGC Core staple 
12[37] TAATAATGGGTAAAGGTTTCTTAATACAAAT Core staple 
12[48] TCTTACCACCGGGGTGTCACTTATTGGGGTTGCAG Core staple 
12[79] TCGCTTTTAGTATCATAGCGTGCCGCAT Core staple 
12[100] TAACGATGCTGATTGCCGTCGCTGACAATAAAGAT Core staple 
12[121] AAACAAACGCGGGATGAAACAAACTTAATGGAAACAGTGCAA Core staple 
15[46] CGGCTTTCCAGTCGGGAGTTTGCGGCGCGCCATGCCGGACAT Core staple 
15[67] CTGTTGCGTTGCGCTCAGTGGTTTACGATCCGCGGTGCGACT Core staple 
15[88] GATAATACATTTGAGGACAGAAGGAGCGGCTCACAGTTTGTA Core staple 
15[109] GAAAACAACTAATAGATAAATCTATTGCGTAGGGAGAAGCAG Core staple 
15[130] AATTAAAATATCTTTAGTGAACCTCGTAAAAGCCTGATCGTT Core staple 
17[134] CAGCAGCAACCGCGGCGGCCTTTAGT Core staple 
16[167] TCCCGTAAAAAAAGCCGCACAAAGAATGCCAACGGCAGCACC Core staple 
16[188] GTGTACATCGACATAAAAAAAGTCGGTGGTGCCATCCCACGC Core staple 
16[209] GCCGCCAGCAGTTGGGCGGTTAACCAGCTTACGGCTGGAGGT Core staple 
16[221] TTCTGCTCATTTGTCCAGCATCAG Core staple 
19[53] CAGTTAATCATAAGGGAGCATAGGAGAC Core staple 
19[84] TTTAGTTAATAAAGCCTCATCATTTTTGTGCGAACAAGA Core staple 
19[116] GGTTCGGAACTCACCCTTCTCACGGAAAAAGCGACGACATCG Core staple 
18[44] AATTTAGAGAGTACCTTGCCCGAACTGG Core staple 
18[65] TGGTCCTTTTGATAAGACATC Core staple 
21[102] ACCTAGCAAAATTAAGCTGACCATCTAC Core staple 
21[144] CTTTAGCATTAACATCCGCTATATATAACCTCACCGAACGAC Core staple 
20[44] TTCCTTTACCCTGACTAGTCATAAAAGAAGTAATT Core staple 
20[65] TTACAGAAGCAAAGCGGAGCGTCCTAATAGTCAGA Core staple 
20[72] AAATAGGGGGATGTGCTAGGACTAGAGTAGA Core staple 



20[93] GAAGATTAAGCTTCGCTTTAGTTTGAGGGGAAGAC Core staple 
20[107] ATTAACCGTTCTAGCTGGAACGGTGCCCCAAAACC Core staple 
20[114] GGTGGTTTTCAAGGGCGAGTATCGGGGCGCATCGTAACGCTT Core staple 
20[135] GCAGTAAAACTCAGGCTGCACTCCATAGGTCACGTTGGGAGC Core staple 
23[25] TAAATCAAAACCCCTCAAATA Core staple 
23[60] AGTAGAGGAATAATTGCCTTAGAGCTTAATTATAA Core staple 
23[123] ATTAGTAATGCCTGTAACATACAGGCAAGGCAAAT Core staple 
22[41] TTGAATCATCAGGTAAATATCGTCAGGAATAATGC Core staple 
22[97] CATGTCAATCATAGACTGGATATGTCAAATCACCATCAATAT Core staple 
25[32] GCGCAACACTGGAACAACATTATTGTTGGGAAACACCAGCCG Core staple 
25[60] CCAAGAACCGACCTTCAAGGAAGTTTGATTCCCAATTCCGGA Core staple 
24[51] ACGGAAAGATTCATCAGGCTCATTTTGGGCTAGG Core staple 
24[72] TACTTAGGAATACCACACTTATGCTTCAACTAACT Core staple 
24[90] TCGCGCAACTAATGAAAATGTCAGCTGGCGAAAATGTTT Core staple 
24[114] AATTCAACATTAAATGTTGTAGATGCCTCAGGGAT Core staple 
26[65] ACAGAGGGGGAATACTGCGGAATCTTAT Core staple 
26[86] CGCTTATGTACCCCGGTAAATAAT Core staple 
26[107] GTGCAGAAAAAATCGTAAAACTAGGATATTCCAAAAGGTTGT Core staple 
27[74] AATGATTTTAAGAACTGTTGAGATATAACGCCAAAAGGTTTG Core staple 
27[129] GATCGCGCAACAAGATTGACAAGAGAATCGATATAA Core staple 
29[39] GGCACCGAACAAGTTTCATTCCATGCTG Core staple 
29[53] CTGGATATTCTAGTAAAATACCAGTCAGGACACAG Core staple 
29[88] GGCAGGCCGGAGACATGGGGAGCATAAAGCTAAATCGGGTGA Core staple 
29[102] GTAGCAACGGTAGATACATTTCGCAAAGAATAAAAACATTATGACTGTA Core staple 
29[130] GTTATGCCTGAATGCCGGAGAGGGGGAGCAATATA Core staple 
28[72] CTTATACGTAATTGCAGGGAGTTAGGCTTTGGCAA Core staple 
28[93] AGAAAGGCCGGAAACAGCGGATCATTAATCAATTA Core staple 
28[121] GCACAATAACCTGTTTAAATAAATTACTTTTGCGGGAGAAAT Core staple 
30[37] GGCGAACGAGGCGCAGACGGTCCCTTCGCAC Core staple 
30[48] TCAATCCGAACGAGATTACCCTTTGCAAATATTCA Core staple 
30[59] CGCTATTAAACGGGTAAATTTCATGTCAAGAGAAGA Core staple 
30[79] TAAATCGGGGTCATTGCTGAGATGCTTG Core staple 
30[100] GCACTTTTGCGGGATCGGAGGGTAACGCCAGAAAG Core staple 
30[121] AGCCAGCAGCGAGAAACAATCGGCTCTCCGTGGTGAAGGAA Core staple 
33[46] GTAAGGCATAGTAAGAGAGAGGCTAAATCAAACCA Core staple 
33[91] CCTTCCTGTAGCCACGTGCATCTGCCGTGAATTACTTTCTGG Core staple 
33[109] TCAAGGAACGCCATCAATGATAATCGGGCCTTTGG Core staple 
33[130] GAGTCAGCTCATTTTTTAAACAGGTGTTGGGCCAGTCAGACA Core staple 
35[134] GCCACTACGAAGGGGTCGCTGAGGCT Core staple 
34[167] CCACGCATAACCGATATATTCCACCAACCTAAAACGAAAGAG Core staple 
34[188] GACAATGACAACAACCATCGCGCAAAAGAATACACTAAAACA Core staple 
34[209] CTTGATACCGATAGTTGCGCCCTCATCTTTGACCCCCAGCGA Core staple 
34[221] TTTCTTAAACAGTTATACCAAGCG Core staple 
37[53] AAGTTATTTAGGCAGAGAATTCTGCCCA Core staple 
37[84] ATTTTGTCAAAATCACCAGAAC Core staple 
37[116] TTTATGTAAAGGCTTAGGAGCCTTTAATTGTGTGTATCACCG Core staple 
36[44] CATAGATAGCCGAACAAAGTTAAGTCCAGACGAAC Core staple 
36[65] CGGAGAAGGAAACCGAGAGAG Core staple 
36[75] GCAATACACGGAAGAGAAAATCTGACCTATCATA Core staple 
39[102] CCGGGAATTAGAGCCAGCACAATCCAATCGCGAGACTATATCAGC Core staple 
39[144] TCACATTAAAGGTGAATCAAAAGGACAGTTTCAGCGTATCGT Core staple 
38[44] ATACCTGAACAAAGTCAAAAAATGAGTTACAAAGA Core staple 
38[65] ACAATTGAGCGCTAATAAACGATTATTATTTGAGG Core staple 
38[72] ATAACCCTGTAGCATTCAGAACGCTAAGTTT Core staple 
38[83] ATCAAAGGATAGCACCATTACCATTAGCGCCA Core staple 
38[93] TCTAGCCCTCTTTCGTCGTAGCCCGGAATAGATCG Core staple 
38[107] ATTGAACCGCCTCCCTCGGTTGAGGCCAGAACAGT Core staple 
38[114] CCCGATCTAACCCATGTACCGTACGCCGTCGAGAGGGTTCGG Core staple 
38[135] CATTCCAGACGGATAGCACCGCCACTCAGTACCAGGCGCATG Core staple 
41[25] GAGAATTAACTACAGAGCTTT Core staple 
41[60] GTAAGAATTGAGTTACCAATACCCAAAAGAAATAA Core staple 
41[123] CCGTTCGGTCGAAACCAGTCACCGACTTGAGATGG Core staple 
40[41] CAGCCTTTGAACACATAAGAGAGTAAGCGATTAAG Core staple 
40[97] TGGCCTTGATATCAAATAAGATCAATCACCGGAACCAGAGCC Core staple 



43[32] CCACCCAGCTCAGATATAGAAGGCATCGTAGGAGCATGCCTG Core staple 
43[60] AAATAATGCAGACGACAAAATATAAAACGCAAAGACACATAA Core staple 
43[130] GTCCAGCATTGACAGGAAGAG Core staple 
42[51] TTAGTATTCTAAGAACGAAGCAAGTAATCGGCAAC Core staple 
42[72] TTTTTTTAGCGAACCTCAGTACCGCATTCCACGAGGTGAACGAAA Core staple 
42[90] AACAGGACTTGCGGATCCCAACAAACTACAACGATTCCT Core staple 
42[114] GCCCTATTATTCTGAAAGATAAGTTCAGGAGCCAAAAGGTTGGGT Core staple 
44[51] GCGCAATCAACCGTTTTTATTTTCTTAT Core staple 
44[107] TAACATTAAAGCAGGTCAGACGATACCACCGAGCGTTTAAGG Core staple 
45[74] TATCACTCATCGAGAACCGAGGCGTGAAGCCTTAAATCAAAT Core staple 
47[39] AGTGCATTTTAAAGGTGGCAACATCTGG Core staple 
47[102] TTAGCAAATCAATAGAAAATTCATCCATTTGGAAACGTCACCAATATAG Core staple 
47[130] CTTCGGCATTCCACCCTCAGAACCCCGCCGCTCTGAATGGTA Core staple 
46[121] TATACCAGCGCCAAAGATATCACCTCGATAGCAGCACCTTTT Core staple 
49[84] GGTCTGAAAGACAACACAGACTTTCATA Core staple 
49[126] TAGAGTGAGAATAGCCAAAAAAAAGGCTGTTTAGTAAGCCCACGCA Core staple 
48[37] ATATTAACAACGCCAACATGTATTGATTTGT Core staple 
48[48] ATCATCGTAGAAACCCTGTTTATTTGCCAAAATAG Core staple 
48[58] GGAAGTTAATTTCATCTCTTTTTCATAAACAACCC Core staple 
48[69] CAAAGTACTGTCTTGTTCAGCCAGCCATTTTTGTTTAACGTCGAGG Core staple 
48[90] TTGCTTTAGAACGGACCAGTATCTCACAAACAAATCCGTATA Core staple 
48[100] GTTCCTTTTTAACCTCCTGCTGATGCGTAACCCTT Core staple 
50[104] TGATATAAGTATATTAAACCACCTTAATGCCCCCTGCCTATT Core staple 
51[46] CCGGTTGCTATTTTGCAGAGCCTAATCAACAGTAA Core staple 
51[109] AACTTGAGTAACAGTGCAAATCCTCACTGAGATAG Core staple 
51[130] AAAAGTTTTAACGGGGTTGGAAAGATAGGAAAGTTTTGTAAC Core staple 
53[134] AATTTAATGGTTTGAATTTATCAAAA Core staple 
52[167] ACGCTGAGAAGAGTCAATAGTGAAATACCGACCGTGTGATAA Core staple 
52[188] ATAGCGATAGCTTAGATTAAGATAAGGCGTTAAATAAGAATA Core staple 
52[209] TCCCTTAGAATCCTTGAAAACAACACCGGAATCATAATTACT Core staple 
52[221] ATTAATTAATTTAGAAAAAGCCTG Core staple 
0[166] GTAGCAATACTTCTTTGATTTGAAATGGAT Core staple 
2[163] GCAGATTCACCAGTCACTCGCCATTAA Core staple 
4[163] GAACCACCAGCAGAAGATAAAACATAAAACAACGACCAAATC Core staple 
7[137] CCCGGTTATCTCGACAACTCGTATAAGTTTGTAATCCTACCT Core staple 
6[163] CAACAGTTGAAAGGAATTGAGGAATCAATCAACCATATAGTTACATACC Core staple 
8[166] TAATGGAAGGGTTAGAACCTATATCTGGTC Core staple 
10[142] TGAAAGAGTCTGTCCATCACGCA Core staple 
10[160] TTATTCATTTCAATAAATCGC Core staple 
12[142] TTTATCAAGAAAACAAAATT Core staple 
12[163] ACAATTTCATTTGAATTGATTGTTTGGATT Core staple 
14[160] GTTATTAATTTTAATAAATCC Core staple 
18[166] ATCAATTCTACTAATAGTAGTATTTCAACG Core staple 
20[163] ATTTTTAGAACCCTCATTTTTGAGAGA Core staple 
22[163] TATCAGGTCATTGCCTGAGAGTCTTAGCTATATATTTTAAGC Core staple 
25[137] AGCTGTTAAATAACAACCCGTCGGTAATGGGAGCCAGCTAGA Core staple 
24[163] TTGTTAAAATTCGCATTAAATTTTAAATATTTCGCCATGACGGCCGGAA Core staple 
26[166] GAAACCAGGCAAAGCGCCATTAAATTGTAA Core staple 
28[142] CGGTTTCATTTGGGGCGCGAGCT Core staple 
28[160] GTGGAGCCGCCACGAGTGCCA Core staple 
30[142] CTTGAAACGTACAGCGCCAT Core staple 
30[163] CCGGAATTTGTGAGAGATTTCCGGCACCGC Core staple 
32[160] CGGCGGATTGACCGATTCTCC Core staple 
36[166] AAATATTGACGGAAATTATTGTAGCGACAG Core staple 
38[163] CCTTTAGCGTCAGACTGTCAGAGCCAC Core staple 
40[163] CCGCCACCAGAACCACCACCAGAGGCCACCCTAGCGCGGTAA Core staple 
42[135] ATAGTATTAAGAGGCTGGGTTTTGCCCTCAGAAAA Core staple 
42[163] CTTTTGATGATACAGGAGTGTACTTTACCGTTTTTCAGGTTAGTAACTT Core staple 
44[166] CCTCAGAGCCACCACCCTCATCCAGTAAGC Core staple 
46[142] TCAGCGACATTCAACCGATTGAG Core staple 
46[160] GATTTTGCTAAACAAATGAAT Core staple 
48[142] TCTAAAGGAACAACTAAAGG Core staple 
48[163] ATAATTTTTTCACGTTGAACCGCCACCCTC Core staple 
50[160] ATTAGGATTAGCGGAGACTCC Core staple 



13[157] AATTACATTTA Connector staple 
31[157] GTTTACCAGTA Connector staple 
49[157] AATTGCGAATC Connector staple 
9[160] ATACTTCTGAA Connector staple 
27[160] TTCTGGTGCGG Connector staple 
45[160] AGAACCGCCAG Connector staple 
11[154] GCAGAGGCGAA Connector staple 
29[154] AGCTTTCAGAC Connector staple 
47[154] TTTCTGTATCG Connector staple 
7[157] AGTTGGCAATG Connector staple 
25[157] ACGTTAATATG Connector staple 
43[157] GTCATACATAA Connector staple 
5[157] AAATACCGAAC Connector staple (excluded for folding in figs.2&3) 
23[157] TCTACAAAGAG Connector staple (excluded for folding in figs.2&3) 
41[157] CACCCTCAGGC Connector staple (excluded for folding in figs.2&3) 
3[157] TATTTACATAT Connector staple (excluded for folding in figs.2&3) 
21[157] CAAGGATAAGG Connector staple (excluded for folding in figs.2&3) 
39[157] AATCAAGTTTT Connector staple (excluded for folding in figs.2&3) 
15[154] TTTGCCCGATT Connector staple (excluded for folding in figs.2&3) 
33[154] GTGGGAACAGT Connector staple (excluded for folding in figs.2&3) 
51[154] TCAAGAGAAGC Connector staple (excluded for folding in figs.2&3) 
1[160] AATTAACCGAC Connector staple (excluded for folding in figs.2&3) 
19[160] GAAAAGGTGGG Connector staple (excluded for folding in figs.2&3) 
37[160] GGAGGGAAGAA Connector staple (excluded for folding in figs.2&3) 
9[12] TTTTTCAGAATGCGGCGGGCCTCTGTGGCGC Vertex staple 
15[16] TTTTTTCCGCTCACAATCGTGCCAGCTGCATTAATGTTTTT Vertex staple 
38[30] AAAACAAAAGATAGATAAATTTACGAATCATTACCGCGCCCAATTTTT Vertex staple 
36[34] ACTCCTTCATACATCGAGCCAGCCATATAATTGTGTCGAAATCCGCGACTTTTT Vertex staple 
49[14] TTTTTCTTAATTGAGAATCGTAATAAGAGAATTTTT Vertex staple 
45[12] TTTTTAATAATATCCCATCCTAGTCCTGCGA Vertex staple 
51[16] TTTTTTAGCAAGCAAATACAATTTTATCCTGAATCTTTTTT Vertex staple 
37[12] TTTTTGCAAACGTAGAAAATAATTACGCCCCTTTTTAAGAAACAAG Vertex staple 
39[9] TTTTTATCTTACCGAAGAGTATGTTATTTTT Vertex staple 
20[31] TTTTTGTACAGCGTAACAGACGAGAAGAAAAATCTACGTTAATATTTTT Vertex staple 
18[34] TGTAGCTTGTCTGGTGACCAATTAGCCGGCGGTTGCGGTATGAGCCGGGTTTTT Vertex staple 
31[14] TTTTTCTGCTCCATGTTACCTTTGAAAGAGGTTTTT Vertex staple 
27[12] TTTTTGAATAAGGCTTGCCCTAAGCTGCAAA Vertex staple 
33[16] TTTTTAAACGAACTAACATCATAACCCTCGTTTACCTTTTT Vertex staple 
19[12] TTTTTTGCAACTAAAGTACGGCAACATGGCAAACTCCAACAGGCG Vertex staple 
1[12] TTTTTTATAACGTGCTTTCCTTGCTTTGTCAAGCGAAAGGAGAACG Vertex staple 
21[9] TTTTTACCAGACCGGAATTTTAAATATTTTT Vertex staple 
2[30] TGGGCATCAGTGTGCACGTTTTCATTCCTGTGTGAAATTGTTATTTTT Vertex staple 
0[34] CTATGGTCGTTAGATTACACTCGGCTGGAGCCAACGCTCAACAGTAGGGTTTTT Vertex staple 
13[14] TTTTTTCACTGTTGCCCTGGGTGTGTTCAGCTTTTT Vertex staple 
3[9] TTTTTAAAAACCGTCTAACGAGCACGTTTTT Vertex staple 
7[24] GGGGTGGTTTGCCCCAGCAGGCGTTCACTAATCTGATGGAAGCGCATTAGATAGCAATAGCTTTTTT Vertex bundle strand 
25[24] CCAAAATGCTTTAAACAGTTCAGGCAAAATTCTCATTGAAAATCCTGTTTCGTCAAAGGGCGTTTTT Vertex bundle strand 
43[24] GCGTAGAATAACATAAAAACAGGAATGTCGATATCTAGAAAACGAGAATGGCTTCAAAGCGATTTTT Vertex bundle strand 
7[9] TTTTTAATCGGCCAACGTGCTGCGGCTTCACTAATCTGATGTATAAAGTACCGCAATGAAACGG Vertex bundle strand 
25[9] TTTTTAGACGACGATAATCATTCAGTGCAAAATTCTCATTGAAATCGTTAACGACTCCAAGATG Vertex bundle strand 
43[9] TTTTTTACCAACGCTAAAACAAGAAAAATGTCGATATCTAGACAGATGAACGGAATTCGAACCA Vertex bundle strand 

 
 CATCAGATTAGTGAA Vertex bundle strand (complementary) 

 
 CAATGAGAATTTTGC Vertex bundle strand (complementary) 

 
 CTAGATATCGACATT Vertex bundle strand (complementary) 

!
! !



Table S6. Sequences of the pentagonal prism. 
!

5’ — end Sequence Note 
1[53] CGCCAACCGCAAGAAAAGTTACCTGTCC Core staple 
1[84] AGTGAGGAAAACGCTCATGCGCGTACTAGTGTTTTTGGT Core staple 
0[44] CGTCCACCACACCCGCCAACAAGAGCAG Core staple 
3[102] AATCCATTGCAACAGGACCACCGACGGACTTGCGGTCCCTTAGAA Core staple 
3[144] CACTATCGGCCTTGCTGGTAGCAAATTAATTACATTGCATTA Core staple 
2[44] ACTAAAATCCCTTATAATGAGAGACGCCAGGCTGC Core staple 
2[65] TCCGAATAGCCCGAGATTTGCCCTCACC Core staple 
2[72] GTGCCAACGGATTCGCCGTCAGCGTATAATC Core staple 
2[93] GAATTTGAATGTACCTTTCTCATCAATATAAATTT Core staple 
2[107] CAGAACATCGCCATTAAAAATGAATCTGGTCAATA Core staple 
2[114] CGTTCGCGCATCAGATGTGTTTGGATTCCTGATTATCAGTAT Core staple 
2[135] TGAATTTCAACGTAGATTAATGGAAAGGAGCGGAATTACGTT Core staple 
5[25] GTGGTTCCGATCCACGCAGAG Core staple 
5[60] AAAAGTTTGGGCGCTTATTTGACGAGCACGTGGTA Core staple 
5[123] ACCGCGTAAGTATTTACCCAGAACAATATTACCATCACCATC Core staple 
4[41] CAAGCGGAATCGGCATTAAAGCGCGTAAGCTTTCC Core staple 
4[97] ACCTTGCTGAACAACAGCTGAAGTTTAATGCGCGAACTGATA Core staple 
4[135] CGCCAGTTGAAGATTAGAATTTTAAAAGTTTCCAC Core staple 
7[32] GCGAACCTGTTCCACACAACATACTAGCTGTCGGTCATTGAG Core staple 
7[60] TTTACGATCCGCGGTGCTCAG Core staple 
7[74] AGTACATTAAGGGTGCCTAATGAGGAGGATCCGCGTCCAAAC Core staple 
7[109] ATAAAATCTAAAGCATCGCCCTAAACAATATGCTC Core staple 
6[51] CCGAAGCATAAAGTGTATCGAATTCCAG Core staple 
6[90] ACTTTAGCTAACTCGAGACGGGGGAGAAACAATCTTGTTCTTCCCGGGT Core staple 
6[114] CATATCCTTTGCCCGAATCATCATATTATACGTAA Core staple 
8[65] CAGTTCTTTTTCACCGCCTGGCCCATCA Core staple 
9[60] CACCGCTCAACACCGTCGGTGATGGGTCTGGCGGTGCCTTGT Core staple 
9[130] GAATTTCAGGAAATCAATGAGAGCCAGCAGCAAAT Core staple 
11[39] CGGACATCCCTTTTAGACAGGAACATAA Core staple 
11[53] CCAAGCGCAGGTTTCTGCGTAATCATGGTCAGAGC Core staple 
11[88] TGCTGGCTATTAGTCGGGGGAAATACCTACATTTTGACTTTT Core staple 
11[130] TTCCCTGAAAGAACGAACCACCAGGCCA Core staple 
10[58] CAGCAGAATCCTGAGAATGGTTGCATGCGCCGCTACAGTTGA Core staple 
10[72] GCTCTGATTGCCGTTCCGGCAAACGTAGAACTGAT Core staple 
10[100] TGCGTAAAAGAGTCTGTCCGCCAGCGTCTGAAATGGATAATA Core staple 
10[114] CTCTCGCTGGGTCGCTATTAATTATCCTGATAATATACATCA Core staple 
10[121] GCAGCAAATTAACCGTTGTAATATATTGGCAGATTCACCTTC Core staple 
12[37] AATGCTCGTCATTGCCAACGGCAGCAGTAGG Core staple 
12[48] GCTTAATACCGGGGTGTCACTTATTGGGGTTGCAG Core staple 
12[79] ATAGCGATAGCTTACAAGCGTGCCGCAT Core staple 
12[90] TCCTTGAGTGAGCCTTACATCGCCTCAAATATCAAGTATTAG Core staple 
12[100] TCCGTTTTTTCGTCTCGATAACGGTACAAAAGGCA Core staple 
12[121] ATCCAGCCTCCGTAACAATTTCATATAACCTTGCTTCTTTCT Core staple 
14[69] ACCGAGCAAGCCTGTTGCGTTGCGCTCAGTGG Core staple 
15[46] CGGCTTTCCAGTCGGGAGTTTGCGGCGCGCCATGC Core staple 
15[98] ACAACTCGATGATGGCAATCTCACAGTTTGACAAACAATTCG Core staple 
15[109] TAATTGAGGATTTAGAAACCCTCAAGTAACAACCAAGTAACG Core staple 
15[130] ATTAGCCGTCAATAGATAGTTGGCTTTAACGGAGGCGACAGA Core staple 
17[130] GTGCCATCCCACGCAACAAGGGTAAAGTTAAACG Core staple 
16[167] CACAGGCGGCCTTTAGTGATGCAGCTTACGGCTGGAGGTGTC Core staple 
16[188] AAAATCCCGTAAAAAAAGCCGCAGCATCAGCGGGGTCATTGC Core staple 
16[205] GTGTACATCGACATAAAAGGCGCTTTCGCACTCA Core staple 
19[53] GAGCACCAACCTAAAGAAGAGTAATCGA Core staple 
19[84] TCGCAAAAAATCGGTTGTATTAATTGCTCCATTAGTACG Core staple 
18[44] TTTTTTTGATAAGAGGTTTTTAATTCTT Core staple 
21[102] TACCAGAGCATAAAGCTTGGTCAAGTTTCCAACAGCATTCTGCTC Core staple 
21[144] ATTACAGGCAAGGCAAAGCTGAAAGAAACGTACAGCTTGCCA Core staple 
20[44] GCTAAGCAAAGCGGATTCTCAAATTAGTAAACACT Core staple 
20[65] AAAAAAGATTAAGAGGAATAAATATAGC Core staple 
20[72] AGACAAGTTGGGTAACGGGTAAAAATACATT Core staple 
20[93] CCATTTCCCAAAGGGGGAACGGCCTCAGGAATTAA Core staple 



20[107] AGAGCCGGAGAGGGTAGGTCAATCAAGCAAATAAT Core staple 
20[114] AGGAAACGACCGCTATTCTCCAGCCCAGTTTGAGGGGACGAG Core staple 
20[135] AAATTTCAGAGGCGATCCGCTTCTCGCATCGTAACCGTCTCC Core staple 
23[25] CTGACTATTAAGAAAACAAGT Core staple 
23[60] CAATATCGCGCATTTTTATGCTGTAGCTCAAGAAC Core staple 
23[123] TTTAAGGGTGCCTTTATCAAAATTAAGCAATATATTTTTAAA Core staple 
22[41] ACAGTTCTAGTCAGTCAAAGCTTGCTCCTAAATAT Core staple 
22[97] TGATAATCAGAAGGAATCGTCAGTCAACCGTTCTAGCTGATA Core staple 
22[135] AATACGTTAACAATAGGGGAACAAACGGCGGAGAT Core staple 
25[32] TTTCCAGACGAGATTCATCAGTTGTAAAACGGGCTTGAGAGC Core staple 
25[60] TTATCAACGTAAGAACCACGA Core staple 
25[74] GTCTACGAGGGCAGATACATAACGCATTATACCTTATGGCCA Core staple 
24[51] ATCGGAATACCACATTCGGGAAGAAACT Core staple 
24[90] GCTTTAAAAGGAATCAATACTGCAAGGCGATTATTTGAATTACCAGTCA Core staple 
24[114] TCGCAACCCGTCGGATTGCATCTGCAGCTTTCGCA Core staple 
26[65] AAAGACTGGATTCATTGAATCCCCGCAT Core staple 
26[107] CAGATTGTATATATGTACCCCGGTAATTAATCAGTCAAGTAA Core staple 
27[60] TTACGCCGGGAAAGAATACACGATTGCCACTGGATATTCTTC Core staple 
27[129] GCACGGTGCGGATTGTAACGTAAAACTAGCATCTAT Core staple 
29[39] TCAGGACAGAATTCCCAATTCTGCCATG Core staple 
29[53] GACAACAAAGTAATTTCAAAATCTACGTTAAAGAT Core staple 
29[88] GGTTCAATATGATATCCGCCCAAAAACATTATGACCCTATCA Core staple 
29[130] AGCGATTCAATGAGAGATCTACAACGGT Core staple 
28[58] AGGTAGATTTAGTTTGAGAATATAGCGGATGGCTTAGACGAA Core staple 
28[72] TAACGTCACCCTCAGCAGCGAAAGTTAAACGCCAG Core staple 
28[100] GAATAACCTGTTTAGCTAAAGCCTTTTTGCGGGAGAAGAGAA Core staple 
28[114] GACCAACGGCACAGCGGATCAAACGATCGCAACGC Core staple 
28[121] GACCATTTGGGGCGCGAGAATTAGTTCAACGCAAGGATAGGT Core staple 
30[37] CGGACTTTGAAAACGAAAGAGGCACGCGGTT Core staple 
30[48] GCGGTATGATGGTTCTGCTCAGGGGTAAGCTTTAA Core staple 
30[79] GCAGTTGGGCGGTTATCATCATTGACCC Core staple 
30[90] ATTTGCCCGATTTTATGTGCTGCAAGCCCCAAAAAGTAGCCA Core staple 
30[100] ATTCGGAACGAGGGTAGTTTTTCACGTTGTACCGG Core staple 
30[121] GAATACAGAGGCGCCATGTTTACCCACGGAAAAAGAGACCG Core staple 
32[69] GGACGTTAACTAATCATAGTAAGAGCAAATGT Core staple 
33[46] TTAATAACCCTCGTTTAGCCAGAGTTCAGTGTTCA Core staple 
33[98] ATGTGAGCGACGACAGTATGAACTGGCTCCCATCAACATTAA Core staple 
33[109] TAACGTCTGGCCTTCCTCAGGAAGCTGGCGAGTCACGATGAG Core staple 
33[130] GTGAACGCCATCAAAAATATTTAAGCCTCTTGGCCAGTTGAG Core staple 
35[132] TAAAACACTCATCTTAGGCCGCTTTTGCGG Core staple 
34[224] TAGTTGCGCCGACAATAAATTGTGTCGAAA Core staple 
37[53] CACCGACCGTGTGATCAGACGACACAAG Core staple 
37[84] AATAGAAGCACCATTACCAGGAATACCCATTTTGTAAAT Core staple 
36[44] CTTAGTTACCAGAAGGAATAAGAGATAA Core staple 
36[65] GAAGAAACGCAATAATAAGAA Core staple 
39[102] AATCAAAATCACCAGTAAATTCATGTTAATTTGTAAATCGAGGTG Core staple 
39[144] ATCTATCACCGTCACCGTCAACCGGTGAGAATAGAAACGTTA Core staple 
38[44] AAAGAGGGTAATTGAGCCAGCCTTCAGCCATTTTT Core staple 
38[65] AAGTCAGAGAGATAACCTAACGTCTCCA Core staple 
38[72] TTGTGCAGACAGCCCTCCTGACCTCACAATC Core staple 
38[93] AAAGCGTAACCAAACTAACGTATCACCGTACTTGC Core staple 
38[107] TCTAGAGCCGCCACCCTAGACGATCGCAGTCACAG Core staple 
38[114] TTTTCGTCTTCACTGAGGTTTAGTTGATATAAGTATAGTCTG Core staple 
38[135] GTCAATGAATATAGGAAAACCGCCGATAAGTGCCGTCGGAGG Core staple 
41[25] CACCCTGAACCATAAAAATTT Core staple 
41[60] ATACCCAATAAACCGAGCTGGCATGATTAAGAAGA Core staple 
41[123] ACCCCTTATTCAGCACCCCATTTGGGAATTACCAAAGAAACT Core staple 
40[41] AGAATAAAAAGTCACAATGAACGAACAAATTACGC Core staple 
40[97] ACAAACAAATAATTTTTTGTTCAGAGCCACCACCGGAACCGC Core staple 
40[135] GGATCCAGTAACGGGGTAGACTCCTCAAGAGCCAG Core staple 
43[32] GCCTATCCTGTTATCCGGTATTCTTACCGCGCAATCAAAGCC Core staple 
43[60] TTTCCTGTTTACATGTTGAAA Core staple 
43[74] AATTTAAATCCCGACTTGCGGGAGCGAGAACGTATTAATAAA Core staple 
42[51] GCACGAGGCGTTTTAGCTATTTTCTCCT Core staple 



42[90] CCTGCTTTGAAGCCAAGAAACTGTAGCATTCCACAAGAACGGAAGCAAG Core staple 
42[114] TGCCATGAAAGTATTAAAGAGGGTACCGCCATAAT Core staple 
44[65] GCGATCCCAAAAAAATGAAAATAGGCTA Core staple 
44[107] GTCTGGAAAGTGGCCTTGATATTCCTCCCTCTTTCATACACC Core staple 
45[60] TATGCGACCTAAATAAGAATACTTATGGTTTCAGCTAAAGTT Core staple 
45[129] TCAGCCCATGTTTACCGTGGTTGAGGCAGGTCCAGA Core staple 
47[39] GACGTAATAAATAAAAGAAACGCAACTC Core staple 
47[53] ACAATCAACACTGTCTTATCGTAGGAATCATAAGA Core staple 
47[88] TTATCACCGGAACCACAACTTAGCAAGGCCGGAAACGTATCA Core staple 
47[130] GTAATAGCCCGCCACCCTCAGAGCGACA Core staple 
46[58] TACCACGGAATAAGTTTAAAA Core staple 
46[72] TTAAGGTTGGGTTATATAACTATATCATCTTATAG Core staple 
46[100] TTAATGGTTTACCAGCGGAGCCAGGAAACCATCGATAGAGCG Core staple 
46[114] TTTAATCGCAATCGGTTTATCAGCTCAGGAGTTTC Core staple 
46[121] GAACAAAAGGGCGACATACTTGAGGTAATCAGTAGCGATTCG Core staple 
48[37] GGATTTTCGAGCAAATAAGGCGTTGCTCCAT Core staple 
48[48] GTTACTTTAATCGGATAGATAAAATAAATACAGAG Core staple 
48[79] CAGCTTGATACCGATCCCATTCCAGAAC Core staple 
48[90] AATTTCTACCAAGTCAACGCCGAATCCTCATTAAAAATGCCC Core staple 
48[100] TTTGCTGATGCAAATCCTCAAATAAGTTTTGGCCA Core staple 
48[121] TGTAGACAAAGAAGGAACAACTAACCAAAAGGAGCCTTCCC Core staple 
50[69] CCGTTTTGAACCTCAAGATTAGTTGCTAATTA Core staple 
51[46] ACGCCCAGCTACAATTTAGTTACAAGTCCTGTCCA Core staple 
51[98] CTATTATCCCGGAATAGGTCGCACTCATGTCTATTTCGGAAC Core staple 
51[109] AAACCGTATAAACAGTTGCCAGAAACCAGTAGATCTAATATT Core staple 
51[130] CTGCAGTGCCTTGAGTATCTGAATACCGTAATCCAGACGCGA Core staple 
53[130] AACACCGGAATCATAATACCTTTTTAACCTCCGG Core staple 
52[167] AAATCATAGGTCTGAGAGACTTACTAGAAAAAGCCTGTTTAG Core staple 
52[188] GAGTCAATAGTGAATTTATCATATCATATGCGTTATACAAAT Core staple 
52[205] GATTAAGACGCTGAGAATCTTACCAGTATAAAGC Core staple 
34[167] CTGAGGCTTGCAGGGAGTTAATGACCCCCAGCGATTATACCA Core staple 
34[188] CATAACCGATATATTCGGTCGAGCGCGAAACAAAGTACAACG Core staple 
34[209] TGACAACAACCATCGCCCACGGAGATTTGTATCATCGCCTGA Core staple 
5[25] GTGGTTCCGATCCACGCAGAG Core staple 
23[25] CTGACTATTAAGAAAACAAGT Core staple 
41[25] CACCCTGAACCATAAAAATTT Core staple 
0[166] CTGAGTAGAAGAACTCAAACACGACCAGTA Core staple 
2[163] ATTCTGGCCAACAGAGATAAAACAGAG Core staple 
4[163] AGTATTAACACCGCCTGCAACAGTCAGAAGATAGAACCCAGT Core staple 
6[163] TCTTTAGGAGCACTAACAACTAATAAGGAATGAAA Core staple 
8[142] TTGTTACCTGAAACAAATACTTCTTTGATTAGTAATA Core staple 
8[166] GCACGTAAAACAGAAATAAATGAGGAAGGT Core staple 
10[160] AACAAACATCAAGAAGCAAAA Core staple 
12[163] ACATAAATCAATATATGGAACCTACCATAT Core staple 
14[142] CAGAGGGTTATGAGTGATTGAATTACCTTTTTTA Core staple 
14[160] GCGGAACAAAGAAAGAGTAAC Core staple 
18[166] ATTAACATCCAATAAATCATTTTAGAACCC Core staple 
20[163] AAATGCAATGCCTGAGTCAGGTCATTG Core staple 
22[163] GGAGCAAACAAGAGAATCGATGAAAGGCTATAATGTGTAAAA Core staple 
24[163] TGTTAAATCAGCTCATTTTTTAACTATTTTGTGGG Core staple 
26[142] AAGGGTGGAGAATCGGCAGGTGGCATCAATTCTACTA Core staple 
26[166] CATTCAGGCTGCGCAACTGTTTAAAATTCG Core staple 
28[160] ACCTCACCGGAAACCCGCCAC Core staple 
30[163] TCTCCGTGGTGAAGGGAGAAACCAGGCAAA Core staple 
32[142] GGGGGTGCCGTAGCTCTAGTCCCGGAATTTGTGA Core staple 
32[160] GGTCACGTTGGTGTATTGACC Core staple 
36[166] ATTATTCATTAAAGGTGAATAAGTTTGCCT Core staple 
38[163] CTGTAGCGCGTTTTCATCTCAGAGCCG Core staple 
40[163] ACCACCAGAGCCGCCGCCAGCATTCACCACCCGGCATTCAGA Core staple 
42[163] GGAGTGTACTGGTAATAAGTTTTAAGCGTCAAAGC Core staple 
44[142] CCATTTCTGTCAGCGGAATTGAGGGAGGGAAGGTAAA Core staple 
44[166] CCCTCATTTTCAGGGATAGCTACATGGCTT Core staple 
46[160] ACTTTCAACAGTTTATGGGAT Core staple 
48[163] TTGAAAATCTCCAAAAAGAACCGCCACCCT Core staple 



50[142] GCGACCCTCAAAAGGCTAGGAATTGCGAATAATA Core staple 
50[160] GGTTTTGCTCAGTAAAGGATT Core staple 
9[160] CAAAATTATGA Connector staple 
27[160] GCGCCATTCCA Connector staple 
45[160] CAGAGCCACTA Connector staple 
11[154] GAAGATGATTT Connector staple 
29[154] GGGAACGGACA Connector staple 
47[154] TTTGCTAAAGC Connector staple 
7[157] TATCTAAAAAC Connector staple 
25[157] CATTAAATTGA Connector staple 
43[157] TTGATGATATT Connector staple 
1[160] ACATCACTTTT Connector staple 
19[160] ATAGTAGTAGG Connector staple 
37[160] TATTGACGGTA Connector staple 
13[157] ATGGAAACAGT Connector staple (excluded for folding in figs.2&3) 
31[157] GAGATAGACCG Connector staple (excluded for folding in figs.2&3) 
49[157] ATTTTTTCATT Connector staple (excluded for folding in figs.2&3) 
3[157] ATAAAAGGGTA Connector staple (excluded for folding in figs.2&3) 
5[157] GTGAGGCGGTC Connector staple (excluded for folding in figs.2&3) 
15[154] ATTATCATTGC Connector staple (excluded for folding in figs.2&3) 
21[157] TCATATATTCA Connector staple (excluded for folding in figs.2&3) 
23[157] CCTGAGAGTCC Connector staple (excluded for folding in figs.2&3) 
33[154] GTAATGGGAAA Connector staple (excluded for folding in figs.2&3) 
39[157] TTAGCGTCATT Connector staple (excluded for folding in figs.2&3) 
41[157] CCACCAGAACT Connector staple (excluded for folding in figs.2&3) 
51[154] AGGATTAGCGC Connector staple (excluded for folding in figs.2&3) 
1[12] TTTTTAAACAGGAGGCCGATTAATCAGATCACGGTCACGCTGAACG Vertex staple 
0[34] TCGTTAGAAAGGGATTACACTTTTCTTTCGCCATATTTAACAACGCCAATTTTT Vertex staple 
3[9] TTTTTAAAAACCGTCTAGCGGGAGCTTTTTT Vertex staple 
2[30] TGGGCATCAGTGTGCACGTTTTCATTCCTGTGTGAAATTGTTATTTTT Vertex staple 
9[12] TTTTTCAGAATGCGGCGGGCCTCTGTGGCGC Vertex staple 
13[14] TTTTTGTAATGGGTAAAGGGGTGTGTTCAGCTTTTT Vertex staple 
15[16] TTTTTTCCGCTCACAATCGTGCCAGCTGCATTAATGTTTTT Vertex staple 
19[12] TTTTTAGTTTCATTCCATATAAAGTACGGAGAGTACCTTTAAGAA Vertex staple 
18[34] GCAACTAACAGTTGTGAACGGCTGACCAGTCACTGTTGCCCTGCGGCTGTTTTT Vertex staple 
21[9] TTTTTAGGTCAGGATTAGTGTCTGGATTTTT Vertex staple 
20[31] CCAGGCTGACCAATAAGGTAAATTGAACTAACGGAACAACATTATTTTT Vertex staple 
27[12] TTTTTACACCAGAACGAGTAGCTTGCCCGCA Vertex staple 
31[14] TTTTTATAAGGGAACCGAATGTACAGACCAGTTTTT Vertex staple 
33[16] TTTTTTTACAGGTAGAAACGATAAAAACCAAAATAGTTTTT Vertex staple 
37[12] TTTTTTACATACATAAAGGTGTAGCAAAAGTAAGCAGATAGCATAG Vertex staple 
36[34] AGTATGTGCAACATGAGAATAAGAGGCAACGAGGCGCAGACGGTCAATCTTTTT Vertex staple 
39[9] TTTTTCTTTTTAAGAAACGTAGAAAATTTTT Vertex staple 
38[30] CAAAATTCTGAACAAGATAGAAACCCCAATAGCAAGCAAATCATTTTT Vertex staple 
45[12] TTTTTCTAATTTACGAGCATGAAAATAAGAG Vertex staple 
49[14] TTTTTCATGTAATTTAGGCTAAAGTACCGACTTTTT Vertex staple 
51[16] TTTTTGATATAGAAGGCAATCTTACCAACGCTAACGTTTTT Vertex staple 
5[9] TTTTTAAAATCCTGTTTCGTCAAAGGGCGTTTTT Vertex staple 
7[24] GGGGTGGTTTGCCCCAGCAGGCGTTTTT Vertex staple 
23[9] TTTTTAAATCAGGTCTTGCAAACTCCAACTTTTT Vertex staple 
25[24] AAAGGAGAATGACCATAAATCAATTTTT Vertex staple 
41[9] TTTTTGGGAGAATTAACCTTACCGAAGCCTTTTT Vertex staple 
43[24] CCTAACAGGGAAGCGCATTAGACTTTTT Vertex staple 
7[9] TTTTTAATCGGCCAACGTGCTGCGGCTTCACTAATCTGATGAAAAGGTAAAGTTAGCTATTGAA Vertex bundle strand 
25[9] TTTTTCGAGAGGCTTTTTGACGAGAAGCAAAATTCTCATTGAAATCGTTAACGACTCCAAGATG Vertex bundle strand 
43[9] TTTTTAGCGTCTTTCCATATCCCATCAGTGGCGATATCGCGCATAGGCTGACCGGAATACC Vertex bundle strand 

 
CATCAGATTAGTGAA Vertex bundle strand (complementary) 

 
CAATGAGAATTTTGC Vertex bundle strand (complementary) 

 
GATATCGCCACT Vertex bundle strand (complementary) 

!
! !



Table S7. Sequences of the hexagonal prism. 
!

5’ — end Sequence Note 
1[53] CCGAGCGTGGTGCTGAAGTTACCTGTCC Core staple 
1[84] GTACTATTCCATCACGCAAGACGGGGAACCGCTACGTGC Core staple 
0[44] AGGAATCGGAACCCTAAAACAAGAGCAG Core staple 
3[102] TTTAGTAAAAGAGTCTGGGTTGCTAGCACATGATGCTGAAACATC Core staple 
3[144] AACCCAGAATCCTGAGAATCAGAGCTTTTACATCGGTTAAAT Core staple 
2[44] ACTAAAATCCCTTATAATGAGAGACGCCAGGCTGC Core staple 
2[65] TCCGAATAGCCCGAGATTTGCCCTCACC Core staple 
2[72] GTGCCGAATAATGGAAGACGGAACAGGGCGC Core staple 
2[93] AATACCTACCATCCTGATCGACAACTCGTATATGA Core staple 
2[107] ACATCACACGACCAGTATCTTTAACCAGCAGTTGC Core staple 
2[114] AATTGCACGTTGATGGCTTTGCCCGAAGTATTAGACTTTCAA Core staple 
2[135] AACGAAATTGATCATATTTAAAAGGATAATACATTTGAGGAA Core staple 
5[25] GTGGTTCCGATCCACGCAGAGGCGAACCTGTTCCACACAACATACTAG Core staple 
5[39] GGCATTAAAGAGCACTAGAAGAAAGCGAAAGGTCACGCTTAC Core staple 
5[60] AAAAGTTTGGAGGGAGCGAACGTGGCGAGAAACAC Core staple 
5[123] AAGACGCTCATCACTTGTTATAATCAGTGAGTAACGTGTCGC Core staple 
4[97] GCCCTAAAACATAACAGCTGAAGATTATTTACATTGGCAGAT Core staple 
4[135] TTTGTGAGGCTGAAAAATATCTAAAATATCTGTCA Core staple 
7[60] TTTACGATCCGCGGTGCGAAC Core staple 
7[74] AGTACATTAAGGGTGCCTAATGAGGAGGATCCGCGTCCCAAA Core staple 
7[109] CCATGCGCGAACTGATATCACCAGTTTTGACCTTC Core staple 
6[51] CCGAAGCATAAAGTGTATCGAATTCCAG Core staple 
6[90] ATCAAAGCTAACTCGAGACGGGATTATACTTCTCTTGTTCTTCCCGGGT Core staple 
6[114] TGATTGAAAGGAATTGAGGATTTAGAACGTTTTAC Core staple 
8[65] CAGTTCTTTTTCACCGCCTGGCCCATCA Core staple 
9[60] CACTGATAAAGCAACCGCAAGTAGACTTGTACGGTGCCTTGT Core staple 
9[130] ATTTCCTGATAACAGAGTGAATGGCTATTAGATAA Core staple 
11[39] CGGACATCCCTGCGCGTAACCACCAGGA Core staple 
11[53] CCAAGCGCAGGTTTCTGCGTAATCATGGTCAGAGC Core staple 
11[88] AGACGTCTGAAATGGGGTTATTAACCGTTGTAGCAATAGCTC Core staple 
11[130] AAAAGGAAAAGGACATTCTGGCCAATAT Core staple 
10[58] GTCCCGCGCTTAATGCGAGCCGGCCCCCGATTTAGAGCTTGA Core staple 
10[72] CGGTGATGAAGGGTAAAGTTAAACCCTCATAGGTT Core staple 
10[100] CAGTTGACGAGCACGTAGCCACCGGATTAGTAATAACATGGA Core staple 
10[114] TGGAAACGCGAGCAAAAGAAGATGTAAATCCAATTCATCGAA Core staple 
10[121] TCGCTTTCCTCGTTAGAAGTGTTTCCTGAGTAGAAGAATTGC Core staple 
12[48] TTAAATAACCGGGGTGTCACTTATTGGGGTTGCAGCAAGCGGAATC Core staple 
12[79] ATTAATTACATTTAGTGGCGTGCCGCAT Core staple 
12[90] AAGAAAAGTGAGCCTTGTTTGGCCGCCATTAAAAAACCCTCA Core staple 
12[100] AACATTGCCGTTCCGGCCAGCCTCAATTATTACCT Core staple 
12[121] CTGGTCCGTTTTGAGAAACAATAAATTATTCATTTCAAATTA Core staple 
14[38] CTGTCGGTCATAGAATAAGCTCGTCATGTCTGGTCAGCATAAGGCG Core staple 
14[69] ACCGAGCAAGCCTGTTGCGTTGCGCTCAGTGG Core staple 
15[46] CGGCTTTCCAGTCGGGAGTTTGCGGCGCGCCATGC Core staple 
15[98] TGGCAAATACAAACAATTCCTCACAGTTTGTATCTGGTCAGT Core staple 
15[109] CAGACCTCAAATATCAATACCGAACAATATAATATCAACGGC Core staple 
15[130] GGTTCTAAAGCATCACCAAGATAATATCAGAAAAACAGCGTC Core staple 
17[91] AATGCCAACGGCAGGCACAGGCGGCCTT Core staple 
17[105] CACCGTCGGTGCATCCCAAAAATCCCGTAAAGCC Core staple 
17[126] ACGCAACCAGCTTACGGCTGGCGGTTGTGTACATCGACATAA Core staple 
17[147] AGGTGTCCAGCGCGGGGCATTTGCCGCCGTTGGG Core staple 
16[181] CTTAAATTTCTGCTTCATTGCAGGCGCT Core staple 
19[53] GTTCTTTGAGGACTAACGGTGTACTAAG Core staple 
19[84] TCTGCGAATTAGCAAAATTTCCTTTTGAAGTTGATGGGT Core staple 
18[44] TAGCTCCAACAGGTCAGAAAAGATAGAC Core staple 
21[102] AAGAGGCAAGGCAAAGAACGAGTACGAAAGAATATATTCGGAAAA Core staple 
21[144] CTTATTCTACTAATAGTGTCAATAGCCGCCACGGGACCAGGG Core staple 
20[44] AGGAAATCAAAAATCAGCCAATACCGAGAGGACAT Core staple 
20[65] GATCCCTGACTATTATAAATGTTTGTTT Core staple 
20[72] CAATGACGCCAGCTGGCGGAACGATCCCAAT Core staple 
20[93] AGAGGATGTGCGATCGGATTAACCGTGCATCGCTC Core staple 



20[107] TAACATCAATATGATATAAACAAGGTTGATAAATC Core staple 
20[114] GCCAGTTGGGCTGCGCATTGAGGGTCACGTTGGTGTAGGGCC Core staple 
20[135] CTCTCCCAGTAAGCGCCCGGCCTCGATTGACCGTAATGCATC Core staple 
23[25] AAAACGAGAAAAATATTCGACGATCGAGGCAAATAAAACGAACTATTA Core staple 
23[39] CATAAGCCCGAAGCAAAAGCTTAATTGCTGATGCAACTCATA Core staple 
23[60] TTATGCATCAGATTAGATCATTTTTGCGGATGGAA Core staple 
23[123] CCGTTAAATGCCAAAAATTAACATCCAATAAATTAGATCGGG Core staple 
22[97] GTAATCGTAAAATAATAGTAAGTAGAAAGGCCGGAGACAGTC Core staple 
22[135] GCCAAAAACAATTCGCAATTAAATGTGAGCGAACG Core staple 
25[60] TGCAAGAGTAGCGCATAACAG Core staple 
25[74] TGCCCACATTATTCATCAGTTGAGAATCATTCTTGAGACAGA Core staple 
24[51] AACAACATTATTACAGGGCGATTTCAGA Core staple 
24[90] CGCCATTAGGAATACAGAGGGCTCTTCGCTATTACAATTGGGGTGAATT Core staple 
24[114] AGCCTGTAGCCAGCTTTGGATAGGGACGACGTTTC Core staple 
26[65] ATCAAAAGAAAGACTGGATAGCGTGTCT Core staple 
26[107] TTGTACCCCGAGAATCGATGAACGAAATCACTGTGTAGCATA Core staple 
27[60] ACGGCACTCATGAGGAAGTTTACAAACGGCTGGCTGGCAGCG Core staple 
27[129] GTATATTCGCCAAGCCCCTGAGAGTCTGGAGCTCAA Core staple 
29[39] AACGGTCAATAAAGTACGGTGTCTGGCT Core staple 
29[53] CAGATCTTGAGAAACACTAAGAACTGGCTCAACGG Core staple 
29[88] GGGTTCAAAAGGGTGCAGCAAGCAATAAAGCCTCAGAGGTAA Core staple 
29[130] TTTATATATTTTCTAGCTGATAAACATT Core staple 
28[58] AGGTCATTCCATATAACTAAGAGGGAGTACCTTTAATTGAAG Core staple 
28[72] AGCACCATCGCCCACGCATAACCGCAGCATCGAAA Core staple 
28[100] CAGGATTTAGTTTGACCATCATACCTAAATCGGTTGTACAAT Core staple 
28[114] ATCTGCAGGGGTGGTGAAGGGATATGCCAGTACTG Core staple 
28[121] TTGACATTTCGCAAATGAGTAGCACATTATGACCCTGTAACC Core staple 
30[48] GGGCGCGCTGACGACAAGAACAAAATAGTGCGGAATCGTCATTGAC Core staple 
30[79] AACAGCGGATCAAATTCAGTAGTACTTC Core staple 
30[90] AGAGACGTGGTTTATGCGGGCGGCTAGCATGTCAAATAGGAA Core staple 
30[100] TCACGGTCGCTGAGGCTGTCACCCGCGATTATGAG Core staple 
30[121] TCCAGTTAAAGGACGGATAACCTCTGTGAGAGATAGACACA Core staple 
32[38] TACCGCTTGCCGTTGCGGGAGGCGCAGAAGACTTTTTCAATCCGCC Core staple 
32[69] ACCTTATTAGAAAGCAACTAATGCAGATCTTT Core staple 
33[46] AACGCCAAAAGGAATTAAAAAACCCGGATATGATG Core staple 
33[98] CGCGTCTATGGGCGCATCGTTCAACTTTATTCAAAAATAATT Core staple 
33[109] TTCTCATTTTTTAACCATCATATGGGAAGGGCTGCAAGTCAG Core staple 
33[130] AACTTAAATTTTTGTTAATCAGAAATTCAGGTAACGCCGCTT Core staple 
35[131] CCATTAAACGGGTAAATGCGCCGACAATGACA Core staple 
35[147] ATACGTAATGCCACTACGAAGAAACAGCTTGATACCGATAGT Core staple 
35[168] GCACCAACCTAAAACGAAAAAGAATACACTAAAAC Core staple 
34[209] AATTGTATCGGTTTATCTTTCGAGGTGAATTTCTT Core staple 
34[230] AAGGCTCCAAAAGGAGCCTTTACTCATCTTTGACCCCCAGCG Core staple 
34[246] GAAAATCTCCAAAAAAATTATACCAAGCGCGA Core staple 
37[53] AGATATATAACTATATATAACAACGAAT Core staple 
37[84] CAGTATGGAAGGTAAATATATAGCAATAGACTCCTAACC Core staple 
36[44] GAATGAGTTAAGCCCAAGACGGGAGCCA Core staple 
36[65] TCTAGCAAGAAACAATGTAAA Core staple 
39[102] TGACCGATTGAGGGAGGTTAGCAAGGTCTGATGAAAACAAAGGAA Core staple 
39[144] GCCCATATGGTTTACCAAAAAGAAAGCGTAACGATCAGAGTT Core staple 
38[44] TAATCAAAAATGAAAATAGAGCCTTAGTTGCTAGA Core staple 
38[65] AAGTTTACAGAGAGAATAACGCTACTAC Core staple 
38[72] AACAGACCCTCATTTTCCCTTTTTTATTACG Core staple 
38[93] GAAGCAAGCCTCAGAACAATCCTCAAGAGAAAACA Core staple 
38[107] AATATCGGCATTTTCGGCTCAGAAAGCCGCCTCTC Core staple 
38[114] GCAGTACCGTCCACCCTGATTAGCACATGAAAGTATTAGAGT Core staple 
38[135] CCATCACCAGTACTCAGTACCAGGTTCGGAACCTATTATAAC Core staple 
41[25] CGATTTTTTGAAAATAATTTGAAGTAAGAACCAAGTACCGCACTCGCT Core staple 
41[39] ACGCTGAACACAAGAATAAGTAAGCAGATAGACGCAATAAAG Core staple 
41[60] GCCCGCATTATAATAAGTACCGAAGCCCTTTCAAA Core staple 
41[123] AGCCATCGATCGACTTGAGACAAAAGGGCGATACATAAAGTG Core staple 
40[97] GCCACCACCCTCAATCTTACCAATTAGCGTCAGACTGTAGCG Core staple 
40[135] CCCGAGGTTGAAGCCAGGTCAGTGCCTTGAGTGCC Core staple 
43[60] TTGAGCCAGTTGTAATTGTTG Core staple 



43[74] AATCAATAGCTCATCGTAGGAATCCCCATCCAAGTCCTTAAT Core staple 
42[51] AGGACAAGCAAGCCGTTGTAGAAAGCCT Core staple 
42[90] CATACTACCGCGCCTTTATCCCTCAGAGCCACCGCAATAGATTAATTTA Core staple 
42[114] TGACTGGTAATAAGTTTTTCTGAAGGGGTTTAGCG Core staple 
44[65] TCGCACCCAGACGAGCGTCTTTCCAGCA Core staple 
44[107] ACCCCACCAGCCGCCACCCTCAGACGTTTTCCAGTAGCAAGG Core staple 
45[60] GTTAAAGTACTGCAAATCCAATAAGGCTTAGTAGGCAGAGGG Core staple 
45[129] TCAGGAGGTTTTTGACAGTCAGAGCCGCCACCTCAT Core staple 
47[39] ATTCCAGTATAATAACGGAATACCTTAA Core staple 
47[53] ACAAATAAGAAGAACGCCCAATCAATAATCGATCG Core staple 
47[88] ATATCAAGTTTGCCTCAAATGACGGAAATTATTCATTAGACA Core staple 
47[130] TCGATGAAACCCCCTTATTAGCGTGCCT Core staple 
46[58] GGTACTGGCATGATTAAGCTA Core staple 
46[72] TCCTTAATTTTCCCTTAGAATCCTGAGACTAAGGG Core staple 
46[100] ATAACGTAGAAAATACACATTCAAATTATCACCGTCACAGCA Core staple 
46[114] AATGATTAAGTGAGAATAGAAAGGGGATTAGCAGA Core staple 
46[121] AATAGGTGGCAACATATGCGCCAAAGCCATTTGGGAATGTCA Core staple 
48[48] ATTTGTACTAATGCGAATATATCAAGATAATTTGCCAGTTACTTTA Core staple 
48[79] AATTTTTTCACGTTAACTATCAACATTT Core staple 
48[90] TTGCGAAGAACAAGCGCCACCTGAGAGCCGCCACCTAAGCGT Core staple 
48[100] ACTATAGCGATAGCTTATTATCAAAACCCATCCGT Core staple 
48[121] GAGACGCTGAGATAAAGTTTTGTCCTTTCAACAGTTTCTGC Core staple 
50[38] GTCTTGTTCAGTCATCGCACAAATTCTTGTAAATGCTGAAACGGAG Core staple 
50[69] CGAGCATTTTATTTAAGCAAATCAGATATATT Core staple 
51[46] AGACTTATCCGGTATTCCCTTAAAAAGTACCCCAT Core staple 
51[98] GATACAGAGAGGCTGAGACAAATAATATATATGGCTTTTGAT Core staple 
51[109] GTAATTTACCGTTCCAGAGAACCAGCCACCCCAATAGGAATC Core staple 
51[130] GGGAATGGAAAGCGCAGGCCAGCAAGTACCGAACACTGAGTC Core staple 
53[91] TCGCAAGACAAAGATAAATCGTCGCTAT Core staple 
53[105] ACGCGAGAAAATTCAAAGAGTGAATAACCTTCTG Core staple 
53[126] TATATTTTAGTTAATTTCATCAGTACATAAATCAATATATGT Core staple 
53[147] TTCTGACCTAAAATGGTATTACCTTTTTGGAAAC Core staple 
52[181] ACAATTTCATTTGATTGAAATACCGACC Core staple 
0[166] TTTTAGACAGGAACGGTACGTATCGGCCTT Core staple 
2[163] CCAGAACAATATTACCGTAGAACCCTT Core staple 
4[163] GCGTAAGAATACGTGGCACAGACAACAGAGACCAGCCACTCA Core staple 
6[163] GCCACGCTGAGAGCCAGCAGCAAAGGTCAGTAATT Core staple 
8[142] ATCCGTAGATACAGTACCGGGAGCTAAACAGGAGGCC Core staple 
8[166] GAAACCACCAGAAGGAGCGGATTAACACCG Core staple 
10[160] ATGAATATACAGTATTTCAGG Core staple 
12[163] AGTTACAAAATCGCGCAAACATTATCATTT Core staple 
14[142] ATATTTGAGTGAGGCGACGGATTCGCCTGATTGC Core staple 
14[160] AATAGATTAGAGCCTTAGGAG Core staple 
18[166] GAGCTGAAAAGGTGGCATCATTGCGGGAGA Core staple 
20[163] CAACGCAAGGATAAAAACGGAGAGGGT Core staple 
22[163] AGAGATCTACAAAGGCTATCAGGTTTAATGCTTTTTAGAATA Core staple 
24[163] TGTAAACGTTAATATTTTGTTAAAGGAAGATCCAG Core staple 
26[142] GCACACGACGAGGTGGAACCTGTTTAGCTATATTTTC Core staple 
26[166] ACCGCTTCTGGTGCCGGAAATGTATAAGCA Core staple 
28[160] TGCCAAGCTTTCAGTTGTAAA Core staple 
30[163] GCCATGTTTACCAGTCCTCGCACTCCAGCC Core staple 
32[142] GCGAGGAAGACGGAATTACCGGAAACAATCGGCG Core staple 
32[160] TCTCCGTGGGAACAAGTAACA Core staple 
36[166] GTCACAATCAATAGAAAATTAGCAAAATCA Core staple 
38[163] ATTACCATTAGCAAGGCCTTTTCATAA Core staple 
40[163] GGAACCAGAGCCACCACCGGAACCTTGCCATCGGAAACTAGA Core staple 
42[163] TCACAAACAAATAAATCCTCATTAAGGCAGGATCA Core staple 
44[142] CCGTACAAACCATAGTTACGCAAAGACACCACGGAAT Core staple 
44[166] GTATAGCCCGGAATAGGTGTTCAGACGATT Core staple 
46[160] CCACAGACAGCCCTTACAACG Core staple 
48[163] TCTGTATGGGATTTTGCGTGCCGTCGAGAG Core staple 
50[142] TATCGGATAATAAACAAGTCTTTCCAGACGTTAG Core staple 
50[160] CAGTTAATGCCCCCTAACAGT Core staple 
13[157] TTTGAATACCA Connector staple 



31[157] AAACGTACATT Connector staple 
49[157] TAAATGAATGC Connector staple 
9[160] TGCGGAACAAG Connector staple 
27[160] AGCTTTCCGTT Connector staple 
45[160] GGTTGATATAG Connector staple 
11[154] TTTAACGTCAA Connector staple 
29[154] ACGACGGCCAA Connector staple 
47[154] CCTGTAGCAGC Connector staple 
1[160] GATTAAAGGCT Connector staple (excluded for folding in figs.2&3) 
3[157] GCTGGTAATGT Connector staple (excluded for folding in figs.2&3) 
5[157] CTGACCTGAAA Connector staple (excluded for folding in figs.2&3) 
7[157] CCTGCAACAAT Connector staple (excluded for folding in figs.2&3) 
15[154] CACTAACAAGA Connector staple (excluded for folding in figs.2&3) 
19[160] ATTTGGGGCAA Connector staple (excluded for folding in figs.2&3) 
21[157] AGCCTTTATAT Connector staple (excluded for folding in figs.2&3) 
23[157] AGCTATTTTCC Connector staple (excluded for folding in figs.2&3) 
25[157] AATATTTAACC Connector staple (excluded for folding in figs.2&3) 
33[154] ACCCGTCGGTT Connector staple (excluded for folding in figs.2&3) 
37[160] AAGTTTATTAT Connector staple (excluded for folding in figs.2&3) 
39[157] CCAGTAGCAAT Connector staple (excluded for folding in figs.2&3) 
41[157] TCAAAATCATG Connector staple (excluded for folding in figs.2&3) 
43[157] GGCCTTGATTT Connector staple (excluded for folding in figs.2&3) 
51[154] GCCCGTATAGC Connector staple (excluded for folding in figs.2&3) 
1[12] TTTTTGCTGGCAAGTGTAGCGGAGCGGGTCAAGGTGCCGTAAAACG Vertex staple 
3[9] TTTTTAAAAACCGTCTACGCTAGGGCTTTTT Vertex staple 
2[30] TGGGCATCAGTGTGCACGTTTTCATTCCTGTGTGAAATTGTTATTTTT Vertex staple 
9[12] TTTTTCAGAATGCGGCGGGCCTCTGTGGCGC Vertex staple 
10[30] ACTTTTCTTTACACCGGAATCATAATTACTAGAAAATTTTT Vertex staple 
13[9] TTTTTGGCTGGTAATGGGTAAAGGGGTGTGTTCAGCTTTTT Vertex staple 
15[16] TTTTTTCCGCTCACAATCGTGCCAGCTGCATTAATGTTTTT Vertex staple 
19[12] TTTTTCAACATGTTTTAAATAATATAATGCGAACCAGACCGGAAA Vertex staple 
21[9] TTTTTTCGAGCTTCAAAGCTGTAGCTTTTTT Vertex staple 
20[31] GACTGAGGACATCATTACGAATAAGAGTCAGGACGTTGGGAAGATTTTT Vertex staple 
27[12] TTTTTAAGCTGCTCATTCAGTCCAAATCTAC Vertex staple 
28[30] AGGCCGGAACTATGAGCCGGGTCACTGTTGCCCTGCTTTTT Vertex staple 
31[9] TTTTTCCTGCTCCATGTTACTTAGGAACCGAACTGATTTTT Vertex staple 
33[16] TTTTTAAAATCTACGTTTAGTAAGAGCAACACTATCTTTTT Vertex staple 
37[12] TTTTTGAAGGAAACCGAGGAACCGAACAAGAGAGATAACCCACCCT Vertex staple 
39[9] TTTTTAGCGCTAATATCAAGTTACCATTTTT Vertex staple 
38[30] GAAAGAATCGGACAAAAAACAACATTCCTTATCATTCCAAGAATTTTT Vertex staple 
45[12] TTTTTCCAGACGACGACAATAGGTAAAGGGG Vertex staple 
46[30] CCAGCGTTATCTGATAAATTGTGTCGAAATCCGCGATTTTT Vertex staple 
49[9] TTTTTAGCCTGTTTAGTATCATATACGCTCAACAGTTTTTT Vertex staple 
51[16] TTTTTCGGGTATTAAACGCGAGGCGTTTTAGCGAACTTTTT Vertex staple 
7[24] GGGGTGGTTTGCCCCAGCAGGCGACAGTTAAAATTCTCATTGCAATCCAAATAAAGAGGGTAATTGTTTTT Vertex bundle strand 
25[24] CAGACATTGAATCCCCCTCAAATAATAGTAGTCTAATCTATGAAAATCCTGTTTCGTCAAAGGGCGTTTTT Vertex bundle strand 
43[24] AGGTACAGCCATATTATTTATCCCACTAATCTTATGTAGCTTTAAACAGTTCGCGTTTTAATTTTTT Vertex bundle strand 
7[9] TTTTTAATCGGCCAACGTGCTGCGGCCACA AGTT AAAGAT TCGTC ATTGAAGGGCTTAATTGCAAAGTCGAAA Vertex bundle strand 
25[9] TTTTTATAACCCTCGTTAACGTAACAGTAA TAGT  AGTCTA CATCT ATGGCAAATCGTTAACGACTCCAAGATG Vertex bundle strand 
43[9] TTTTTCTCCCGACTTGCTAATTCTGTTAA TCT TAT GTACCAACTTTGAAATCAAATATCAG Vertex bundle strand 

 
CAATGAGAATTTTAACTGT Vertex bundle strand (complementary) 

 
CATAGATTAGACTACTATT Vertex bundle strand (complementary) 

 
TACATAAGATTAGTG Vertex bundle strand (complementary) 

 
TCAAT GACGA ATCTTT AACT TGTG Vertex bundle strand (complementary) 

 
GCCAT AGATG TAGACT ACTA TTAC Vertex bundle strand (complementary) 

 
TAC ATA AGA TTA Vertex bundle strand (complementary) 

!


