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Note S1. Interface design for the docking of mold elements. 

Interfaces that support specific interactions between the different elements were based on a 
previously established concept to linearly connect standard molds[1]. All applied elements shared 
the same interface geometry based on a 10x10 lattice of DNA helix ends[1]. The pattern of 
recessed and exposed helix ends in the outer two layers was for all structures identical (see Figure 
S1 below). It was taken from the design of the mold element, in which all DNA helices had the 
same length. This also provides that its two ends, which are called left (L) and right (R) end, are 
asymmetric. Interacting helix ends of the interface dock only “neat-less”, i.e., gap-free, onto each 
other, if a left mold end docks onto a right mold end (see Figure S1b below). The helix ends of an 
interface were either interacting (Figure S1a) in an attractive (shown in yellow) or a repulsive 
manner (shown in blue). For attractive helix ends, the terminal staples were extended by two 
nucleotides (nt) with respect to the scaffold crossing either at their 5′-ends (accompanied with a 
corresponding recession of the 3′- ends) or at their 3’ ends (accompanied with a corresponding 
recession of the 5′- ends). The sequence of the overhangs was chosen to allow hybridization with 
the scaffold section at the staple recessions. The repulsive helix ends had 6 nt single-stranded 
DNA (ssDNA) overhangs of the same sequence at both 5’ and 3’ ends. Changing the overhang 
type, the pattern of attractive vs. repulsive helix ends as well as the overhang sequence allows to 
establish different interfaces that are just specific to a particular complement[1,2]. Full interface 
designs for all employed structures of this work are given in Figures S23-31. 

Figure S1. Interface design for the docking of mold elements. 

(a) Standard mold interface design with attractive ends marked in yellow and repulsive ends

marked in blue. (b) Linear docking of mold elements in which a right end (R) docks always onto

a left (L) end in a neat-less manner (bottom). Attractive helix ends were established by extending

the 5’ staple overhangs and correspondingly recessing the 3’ overhangs or vice versa using 5’

staple recessions and 3’ staple overhangs. Repulsive helix ends were established by overhangs

at both the 5’ end the 3’ staple ends. Neutral helix ends (neither attractive nor repulsive; only used

for lid structure) were established by omitting end staples at the corresponding helices (see brown

staples in the scheme).



3 
 

 
Figure S2. Overview tSEM images for dimer formation with lid elements.  

(a) Lid-Mold dimer via the left lid end. (b) Lid-Mold dimer via the right lid end. (c) Lid-Lid dimer. 

Sketches show the expected orientation of the lid niche.   
 



4 
 

 
Figure S3. Overview tSEM images of Lid-Mold trimer structures.  

(a) Mold-Lid-Mold trimers with the lid element in the center. (b) Lid-Mold-Lid timer structure with 

the mold element in the center such that a closed cavity/cage was. (c) Cage structures from (b) 

after loading with one seed and metal deposition. The cavity became filled with gold.  
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Figure S4. Alternating chain structures of lid and mold elements. 
(a) tSEM images of alternating chains with lid and mold elements. Mold elements were preloaded 
with a single 5 nm AuNP. (b) Lid-Mold chains after metal deposition for different concentrations of 
gold precursor used in the deposition process. Scale bars: 100 nm. 
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Figure S5. 3-wall-mold trimer structures.  
(a) 3-wall-Mold-3-wall trimer structure preloaded with 3 AuNP seeds with the mold element in the 
center before (left upper corner) and after (left lower corner and right side) metal deposition. 
Resulting gold particles typically exhibited a ‘rolling-pin’ shape. (b) Mold-3-wall-Mold trimer 
structure preloaded with 4 AuNP seeds with the 3-wall in the center before (left upper corner) and 
after (left lower corner and right side) metal deposition. Resulting gold particles typically exhibited 
a ‘dump-bell’ shape. (c) tSEM images of alternating chains of mold and 3-wall elements after 
seeded gold growth exhibiting periodic constrictions of the diameter of the gold structure. 
Occasional defects result are due to lacking gold growth into the 3-wall element or due to lateral 
gold outgrowth at the interface between 3-wall and mold elements. Scale bars: 20 nm. 
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Figure S6. Junction element connections.  
(a) CanDo simulation[3] of the junction element in which its top and bottom part are connected by 
single staple connectors. (b) DNA sequence for connectors based on the zipper geometry. Start 
and end positions of the staples correspond to the designs shown in Figure S25. Colored 
sequences represent 3 nt spacers (in red) and the zipper region, over which the two oligomers 
hybridize to each other (in green).  
 



8 
 

 
Figure S7. Overview tSEM images of Junction-Mold dimers.  
(a) Mold docking to the right end of the top part of the junction via the Y interface. (b) Mold docking 
to the junction element´s bottom part via the interface Z. A high yield of the dimerization was 
achieved for both interfaces.  
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Figure S8. Overview tSEM image of T-shaped mold superstructures.  
Three mold elements docked to a single junction element via the three available docking sites 
using the interfaces X, Y, Z (see sketch in upper left corner). Red circles mark correctly formed T-
shape structures; green circles mark incomplete structures where one mold element is missing. 
The correct assembly yield of T-shaped mold superstructure is 72 ± 11%. 
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Figure S9. tSEM images of T-shaped structures after metallization.  
T-shaped mold superstructures where the linear mold was preloaded with one 5 nm AuNP seed 
after metallization. Typically the shape programmed by the mold superstructure is reproduced. 
Deviations from the design include tilts of the T-stem as well as outgrowth of gold at mold ends. 
The correct assembly yield of square look structure is 61 ± 11%. Scale bar: 100 nm. 
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Figure S10. Overview tSEM image of square loop structures.  
Square loop structures originate by self-termination from an alternating chain of junction and mold 
elements using the Y and Z interfaces. The resulting structures consist of 8 monomers (see sketch 
in upper left corner). The inset shows a sample spot with typical geometries found in the sample.  
Red circles mark correctly formed square loops; green circles mark pentagon loops; blue circles 
mark square loop structures that miss one element; orange circles mark aggregates of several 
structures. The correct assembly yield of square loop structure is 65 ± 15%   
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Figure S11. tSEM images of the assembly of square loop structures incorporating two 
variants of the Z interface. 
Incorporating - in addition to interface Z - a weaker interface Z’ on two opposing sides of the square 
should favor an initial formation of half squares (via Z) and in a second step the formation full 
squares rather than pentagon structures. (a) tSEM image of L-shaped Mold-Junction dimers with 
a right Z’ interface and a left Z interface. (b) tSEM image of L-shaped Mold-Junction dimers with 
a left Z’ interface and a right Z interface. Blue arrows indicated unspecific mold binding to the ZR 
interface. (c) tSEM image of square loop structures that were formed by mixing the two different 
L-shaped dimers at equal stoichiometry. An increased yield of square loops compared to the 
preparations with a single Z interface was not observed. The design of the Z’ interface is shown 
in Figures S26.  
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Figure S12. tSEM and SEM images of metallized square loop structures.  
(a) tSEM images of square loop structures without seeds (left), preloaded with two AuNP seeds 
per mold monomer (center) and an SEM image of a square loop after gold growth and deposition 
on a SiO2 substrate (right). In this case, the junction top was attached to the bottom part via ‘single 
staple connectors’. (b) Metallized square loops for different gold precursor concentrations. (c) 
Metallized closed square loop structures. (d) Other geometries of the square loop, including bent 
edges, missing seeds, partial loop and pentagon structures. The correct assembly yield of 
metallized square loop structure is 29 ±10%. Scale bar: 20 nm. 
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Table S1. Yield of the different mold-based superstructures and metal nanostructures.  
 

Superstructures Mold superstructure Metallized structure 

Caged structure (lid-mold-lid trimer) 91 ± 4% (N=266) 87± 10% (N=203) 

Rolling-pin-shape (3-wall-mold-3-wall trimer) 78 ± 16% (N=274) 78 ± 10% (N=241) 

Dumbbell-shape (mold-3-wall-mold trimer) 81 ± 9% (N=221) 80 ± 8% (N=227) 

T-shape (mold-junction tetramer) 72 ± 11% (N=225) 61 ± 11% (N=218) 

Square loop (mold-junction octamer) 65 ± 15% (N=269) 29 ±10% (N=247) 

Nanogap (mold-nanolid heptamer) 68 ±8% (N=252) 68 ±6% (N=231) 
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Note S2. Network fabrication with connector element.  

 
The square loop geometry was employed to realize even larger network structures. For this, we 

designed a dimeric connector element with a right X’ interface (modified X interface) on each end, 

such that it could bridge between the corners of two square loops (left X’ ends). As connector 

monomer we employed a linear mold element with one left X’ interface. Its left end was designed 

to allow self-dimerization (Figure S13a). The self-dimer could form with a second connector being 

rotated by 180° in the image plane of the network (Figure S13b). When folding the connector 

monomer without end staples at the dimerization interface, only monomers were obtained (see 

Figure S13c). In the presence of the end staples at the dimerization interface, the formation of 

self-dimers at high yield was observed (see Figure S13d). When mixing the square loop with this 

monomer, the four available docking sites on the square became occupied (Figure S13e).   

A single connector dimer can connect two square loops (see scheme in Figure S13f), which 

appear to be turned by 180° with respect to each other. When mixing assembled square loops 

and connector dimers, such structures consisting of 18 origami elements could be found by tSEM 

imaging (see Figure S13g). Using additional connector dimers larger periodic network structures 

should form by periodic interconnections of square loops in a 2D plane. tSEM imaging revealed 

the formation of larger structures according to this design (Figure S14). However, in these 

structures assembly defects accumulated, such that very large periodic structures were not 

observed. The presence of uncovered mold ends supported furthermore the aggregation of these 

networks (Figure S15a). Preloading the mold monomers before network assembly allowed the 

metallization of the mold networks (Figure S15b), which shows that metal network structures can 

generally be obtained by specifically “programming” the interfaces of linear mold and junction 

elements.  Aggregation was however limiting the yield of obtained metal network structures.    

Generally, lower efficiencies were obtained for the structures comprising closed square loops 

(bearing four junction elements, e.g. Figure S10). Main problem in here is the flexible attachment 

between the top and the bottom part of the junction element providing often incomplete or non-

square polygonal loops. These limitations should be overcome by a redesign of the junction 

element to make it more rigid (Figure S11a) and the introduction of specific interfaces for the loop, 

allowing a defined step-wise assembly of multiple junction-mold dimers. An efficient loop closure 

will most likely also prevent aggregation of the loop networks, since this was only observed in this 

type of samples, but not for the T-shape structures. In turn, this should allow the high-yield 

formation of even larger programmable structures. 
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Figure S13. Connector element for square loop structures.  

(a) Scheme of connector element monomer (top) and the interface designs for the left (supporting 

self-dimerization) and the right end (bottom). Helix 0 is shown in green; a helix shown in orange 

is used as an orientation marker. (b) Scheme of self-dimerization of the connector monomer via 

its left end with a second element that is turned by 180° in the image plane. (c) tSEM image of 

connector monomers in absence of an attractive dimerization interface. The helices extruding from 

one of the sides are marked with blue arrows. (d) tSEM image of connector dimers with in 

presence of an attractive dimerization interface. (e) tSEM images of the square loop structures 

with bound connector monomers on all corners of the square. (f) Scheme of two square loops 

interconnected by a connector dimer. (g) tSEM image of two interconnected square loops. Scale 

bars without labels correspond to 20 nm. 
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Figure S14. tSEM images of formed network structures. 
Networks were formed by mixing preassembled square loop structures with connector dimers at 
equal stoichiometry. The left side of each subfigure shows the design scheme. Networks were 
formed using square loop structures that were formed using (a) only interface Z (b) only interface 
Z’ and (c) an equal mixture of Z and Z’ interfaces. Scale bar: 100 nm. 
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Figure S15. Network structures before and after metal deposition. 
(a) Mold network structures had a considerable tendency for aggregation due to a considerable 
number of assembly affects that provided unpaired ends. (b) Network structure after the metal 
growth reproducing typical design elements of the network (dark field tSEM image). Aggregation 
between the metallized structures was too strong to reveal larger periodic structures.  
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Note S3. Optical characterization of the metallized L- and T-shaped metal structures.  

For the electromagnetic simulations, perfectly matching-layer boundary conditions were set in all 

principal directions, as shown in Figure S16. Monitor boxes were used to obtain the optical 

responses of the system. The frequency points were matching the wavelength span of the source. 

For the dielectric properties of gold, the data from Johnson and Christy[4] was fitted using a 6th 

order polynomial function, with a root-mean-square (RMS) error of 0.25. All simulations reached 

an auto-shut-off of at least 10−5 before reaching 300 fs of the simulation time. For the best 

simulation stability, the mesh step size was set to 0.25 nm in all three principal directions.  

To determine the optical properties of the synthesized structures, single-particle spectroscopy was 

performed. The scattering cross-section for both types of particles was revealed to be compliant 

with the simulated spectra (see Figure S17c and S17f). For T-shaped structures, the signature of 

the longitudinal mode at 784 nm is present, whereas for the L-shaped structure it is blue-shifted 

to the 650 nm, due to the smaller size along the x-axis. The transversal mode features higher 

energy and can be recognized at 608 nm. The apparent deviations of the experimentally 

measured spectra can be explained by the shape variations of the nanostructure, which was not 

considered in the simulations. The scattering spectrum and thus the resonance wavelength of the 

plasmonic modes are very sensitive to changes in dimension, shape and material[5]. In this case, 

however, for representative T- and L-shapes, only corner and edge rounding was considered in 

the simulations. 
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Figure S16. Electromagnetic simulation (FDTD) dimension scheme. 

(a) In-plane view of the schematic representation of the T- and L-shaped structures. (b) Side view 
of the structures illuminated by the light source. The purple vector shows the propagation direction 
and the blue vector the polarization of the electric field of the plane wave source. 
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Figure S17. Dark-field microscopy and spectroscopy of the T- and L-shaped structure. 

(a), (d) Dark-field images of the selected TEM grid, where T- and L-shaped structures were 
located. (b), (e) SEM images of the corresponding particles. (c), (f) Measured single-particle 
spectra of the scattering cross-section together with the corresponding simulations of the spectra.  
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Figure S18.  Fabrication of nanolid-mold dimer and trimer structures. 

(a-b) Interfacing the nanolid element with a standard mold element at either end. Top: 
Design scheme of the nanolid-mold interfaces (interfaces E and F). Attractive and repulsive 
helix ends are shown in yellow and blue, respectively. Bottom: TEM images of the mold-
nanolid dimers exhibiting assembly yields of 97±2% (N=211) for interface E and 98±2% 
(N=209) for interface F. (c) TEM overview image of the mold-nanolid-mold trimer structure. 
The assembly yield of the trimer structure reached 90±5% (N=256). 
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Figure S19.  TEM images of the DNA nanolayer integrated into a mold heptamer before and 
after metallization. 

(a) TEM overview image of the DNA nanolid structure with three AuNP-loaded mold 
elements at either end (see scheme at the top left) before the seeded gold growth 
(corresponding to Figure 5a, b in the main text). The correct assembly yield is 68 ±8%. (b) 
TEM images of the heptameric structure after metallization after which the DNA nanolayer 
became contacted by nanoelectrodes of ~100 nm length. 
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Note S4. Integration and electrical characterization of DNA nanolayers. 

 
For creating electric contacts to the metallized DNA origami assemblies, large contact pads in 
combination with alignment markers for later positioning were fabricated on a SiO2/Si substrate. 
The DNA nanolayer-nanoelectrode assemblies were then deposited from solution onto these 
substrates using the recipe as previously described.[1] The DNA assemblies were first 
characterized by scanning electron microscopy, and the positions of suitable structures was 
recorded for subsequent contacting. Gold contacts to connect the DNA nanolayer-nanoelectrode 
assemblies to the large contact pads were then defined using electron beam lithography (EBL) 
using a precise alignment procedure based on the pre-defined markers. In order to ensure good 
electrical contacts to the Au nanoelectrodes, which have been self-assembled inside the DNA 
molds, the surrounding DNA needed to be removed by oxygen plasma (PICO, Diener Electronic-
Plasma Surface Technology). Since this step would also remove the DNA nanolayer situated in 
between the Au nanoelectrodes, the DNA nanolayer was first protected using a locally defined 
patch of HSQ (hydrogen silsesquioxane) resist (Figure S20a). HSQ becomes electrically 
insulating after exposure and development. For protection, the substrate was spin coated with 
2% HSQ and post baked at 120°C for 4 min. The resist was exposed during electron beam 
lithography at an area dose of 1200 μC/cm2 in the vicinity of the DNA nanolayer. HSQ was 
developed for 15 sec in an aqueous solution of 25% TMAH (Tetramethylammonium 
hydroxide), followed by 30 sec in MF319 (Microposit) and subsequently rinsed in DI water 
as well as isopropanol and finally dried in a N2 stream.  

For the fabrication of the metallic contacts, the substrate was spin coated with ZEP520A 
resist (Zeon, Japan) and baked at 150°C for 10 min. The resist was exposed at an area 
dose of 35 μC/cm2 to define the contact electrodes for the Au nanoelectrodes. 
Subsequently, a 5 nm adhesive Ti layer followed by a 70 nm Au layer were deposited at 
0.2 Å/s and 2 Å/s, respectively, using electron beam evaporation. Lift-off of the metal layer 
was done by immersion in dimethyl acetamide. Subsequently, the samples were rinsed 
with isopropanol and dried in an N2 stream to provide the final contacted DNA nanolayer 
assemblies (Figure S20b-c). 

The resulting structures were electrically characterized at various temperatures from room 
temperature down to 4 k in a cryogenic probestation (LakeShore) using an Agilent parameter 
analyzer (4156C). For recording I-V curves, the voltage applied between the two contacts was 
swept from -4V to +4V while measuring the corresponding current. Various DNA nanolayer 
structures could be tested within one cooling cycle, thus minimizing the time necessary for 
analyzing multiple configurations.  
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Figure S20. The gold contact fabrication scheme.  

(a) Sketch of the contacting scheme of the DNA nanolayer-nanoelectrodes assembly using 
electron beam lithography. The DNA nanolayer was protected by HSQ resist to avoid damaging 
during the EBL procedure. (b) Optical microscope image of the contacted DNA nanolayer-
nanoelectrode assembly showing the large contact pads and the metallic connections between 
these pads and the nanoelectrodes. (c) SEM overview image of two contacted DNA nanolayer 
devices. (d) Enlarged view onto the two contacted DNA nanolayers with an HSQ patch on top of 
the DNA. 
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Figure S21.  Electric characterization of gold nanowire, gold nanogap and HSQ. 

(a) Comparison of the current-voltage characteristics of a continuous gold nanowire (in orange), 
the bare HSQ resist (in magenta) and a DNA nanolayer (different sample than shown in main 
text). The DNA nanolayer was characterized at different temperatures as indicated, while the other 
two samples were characterized at room temperature. (b-d) Enlarged views on the current-voltage 
characteristics of gold nanowire, DNA nanolayer and HSQ resist. Insets show SEM images of the 
samples after integration with EBL. Scale bars: 50 nm.  
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TTGTTAAATATGGCGATTCTCAATTAAGCC CTACTGTTGAGCGTTGGCTTTATACTGGTAAGAATTTGTATAACGCATGATGCCACCTTTTCA GCTCGCGCCCCAAATGAAAATATAGCTAAACAG

TACACTCGCCAACATGTAATTTAGGCAGAGGCATTT TCGAGCCAGTAATAAGAGAATATAAGTTGATTCCCAATTCTGCGAACGAGTAGATTTAGTTTG ACCATTAGATACATTTCGCAAATGGTCAATAACTACACT

TGTTTATTGTCGTCGTCTGGACAG AATTACTTTACCTTTTGTCGGTACTTGTTATATGGAATGAAACTTCCAGACACCGTACTTTAG TTGCATATTTAAAACATGTTGAGCTACAGCATTATATTC

TACACTACATGTTCAGCTAATGCAGAACGC GCCTGTTTATCAACAATAGATAAGTCCTGAACAAGAAAAATAATATCAATTGCTCCTTTTGAT AAGAGGTCATTTTTGCGGATGGCTTAGAGCTTAATTGCTTACACT

TTAATACCCGTTCTTGGAATGATAAGGAAA GACAGCCGATTATTGATTGGTTTCTACATGCTCGTAAATTAGGATGGAAAGGTACTCTCTAAT CCTGACCTGTTGGAGTTTGCTTCCGGTCTGGTT

TACACTACCAAGTACCGCACTCATCGAGAACAAGCA AGCCGTTTTTATTTTCATCGTAGGAATTGCATCAAAAAGATTAAGAGGAAGCCCGAAAGACTT CAAATATCGCGTTTTAATTCGAGCTTCAAAGCGTACACT

GGATAAGCCTTCTATATCTGATTT GCTTGCTATTGGGCGCGGTAATGATCCGCTTTGCTTCTGACTATAATAGTCAGGGTAAAGACC TGATTTTTGATTTATGGTCATTCTCGTTTTCTGAACTGT

TACACTGGTATTCTAAGAACGCGAGGCGTT TTAGCGAACCTCCCGACTTGCGGGAGGTTTTGAAGCCTTAAATCAAGTCCAATACTGCGGAAT CGTCATAAATATTCATTGAATCCCCCTCAAATGCTTTAATACACT

TAGGCTCTGGAAAGACGCTCGTTAGCGTTG GTAAGATTCAGGATAAAATTGTAGCTGGGTGCAAAATAGCAACTAATCGCTATCCAGTCTAAA CATTTTACTATTACCCCCTCTGGCAAAACTTCT

TACACTATTTGCCAGTTACAAAATAAACAGCCATAT TATTTATCCCAATCCAAATAAGAAAAGAGCAACACTATCATAACCCTCGTTTACCAGACGACG ATAAAAACCAAAATAGCGAGAGGCTTTTGCAAATACACT

CTCTGTAAAGGCTGCTATTTTC ATTTTTGACGTTAAACAAAAAATCGTACTATGCCTCGTAATTCCTTTTGGCGTTATGTATCTG CATTAGTTGAATGTGGTATTCCTAAATCTCAACTGATGAAT

TACACTAGAATAACATAAAAACAGGGAA GCGCATTAGACGGGAGAATTAACTGAACACCCTTCAGGACGTTGGGAAGAAAAATCTACGTTA ATAAAACGAACTAACGGAACAACATTATTACAGGTAGAAAGTACACT

ACTCAATTCTTGTGGGTTATCTCTCTG ATATTAGCGCTCAATTACCCTCTGACTTTGTTCCTGGTATAATGAGCCAGTTCTTAAAATCGC ATAAGGTAATTCACAATGATTAAAGTTGAAATTAAA

TACACTTAAGCCCAATAATAAGAGCAAGAAACA ATGAAATAGCAATAGCTATCTTACCGAAGCCCTATTCAGTGAATAAGGCTTGCCCTGACGAGA AACACCAGAACGAGTAGTAAATTGGGCTTGAGATGGTACACT

TTCCTCGGTTTCCTTCTGGTAA CTTTGTTCGGCTATCTGCTTACTTTTCTTAAAAGAGCAGCTTTGTTACGTTGATTTGGGTAAT GAATATCCGGTTCTTGTCAAGATTACTCTTGATGAAGGTCA

TACACTACGCAATAATAACGGAATACCC AAAAGAACTGGCATGATTAAGACTCCTTATTACTAAGGGAACCGAACTGACCAACTTTGAAAG AGGACAGATGAACGGTGTACAGACCAGGCGCATAGGCTGGCTACACT

CGTTTCTTTTATATGTTGCCACCTTTA TGTATGTATTTTCTACGTTTGCTAACATACTGCTGATTGACCGTCTGCGCCTCGTTCCGGCTA AGTAACATGGAGCAGGTCGCGGATTTCGACACAATT

TACACTCAAAGACACCACGGAATAAGTTTATTT TGTCACAATCAATAGAAAATTCATATGGTTTACTTGACCCCCAGCGATTATACCAAGCGCGAA ACAAAGTACAACGGAGATTTGTATCATCGCCTGATATACACT

TATTTACCTTCCCTCCCTCAAT CGGTTGAATGTCGCCCTTTTGTCTTTGGCGCTGAGATGAGTGTTTTAGTGTATTCTTTTGCCT CTTTCGTTTTAGGTTGGTGCCTTCGTAGTGGCATTACGTAT

TACACTTTGACGGAAATTATTCATTAAA GGTGAATTATCACCGTCACCGACTTGAGCCATTGGTAGCAACGGCTACAGAGGCTTTGAGGAC TAAAGACTTTTTCATGAGGAAGTTTCCATTAAACGGGTAAATACACT

CGTTTCCGGCCTTGCTAATGGTAATGG TGCTACTGGTGATTTTGCTGGCTCTAATTCCCACTCGTTCCGATGCTGTCTTTCGCTGCTGAG GGTGACGATCCCGCAAAAGCGGCCTTTAACTCCCTG

TACACTTCACCAATGAAACCATCGATAGCAGCA CCGTAATCAGTAGCGACAGAATCAAGTTTGCCTAGTTGCGCCGACAATGACAACAACCATCGC CCACGCATAACCGATATATTCGGTCGCTGAGGCTTGTACACT

ATAAGGGGGCTATGACCGAAAA TGCCGATGAAAACGCGCTACAGTCTGACGCTAAATCGGTATCAAGCTGTTTAAGAAATTCACC TCGAAAGCAAGCTGATAAACCGATACAATTAAAGGCTCCTT

TACACTTAGCGTTTGCCATCTTTTCATA ATCAAAATCACCGGAACCAGAGCCACCACCGGAGAAAGGAACAACTAAAGGAATTGCGAATAA TAATTTTTTCACGTTGAAAATCTCCAAAAAAAAGGCTCCAATACACT

TCTGAGGGTGGTGGCTCTGAGGGTGGC GGTTCTGAGGGTGGCGGCTCTGAGGGAGGCGGTTATTCTCACTCCGCTGAAACTGTTGAAAGT TGTTTAGCAAAATCCCATACAGAAAATTCATTTACT

TACACTGCCGCCACCAGAACCACCACCAGAGCC GCCGCCAGCATTGACAGGAGGTTGAGGCAGGTCAGCATTCCACAGACAGCCCTCATAGTTAGC GTAACGATCTAAAGTTTTGTCGTCTTTCCAGACGTTTACACT

CCATTCTGGCTTTAATGAGGAT TTATTTGTTTGTGAATATCAAGGCCAATCGTCTACAGGCGTTGTAGTTTGTACTGGTGACGAA ACTCAGTGTTACGGTACATGGGTTCCTATTGGGCTTGCTAT

TACACTAAAGCGCAGTCTCTGAATTTAC CGTTCCAGTAAGCGTCATACATGGCTTTTGATGTAGTACCGCCACCCTCAGAACCGCCACCCT CAGAACCGCCACCCTCAGAGCCACCACCCTCATTTTCAGGGTACACT

CGGGCACTGTTACTCAAGGCACTGACC CCGTTAAAACTTATTACCAGTACACTCCTGTATAACCTCCTGAGTACGGTGATACACCTATTC CGGGCTATACTTATATCAACCCTCTCGACGGCACTT

TACACTTATAAACAGTTAATGCCCCCTGCCTAT TTCGGAACCTATTATTCTGAAACATGAAAGTATTAAGAGGCTGAGACTCCTCAAGAGAAGGAT TAGGATTAGCGGGGTTTTGCTCAGTACCAGGCGGATTACACT

GAGCCCCCGATTTAGAGCTTACACTCCTAAAGGTCGG AACGCACTAAAGCCGTAAAGTCGAGGTTTTTTGGGAATCAAGTATCACCCACGTGAACCCCCA CTAGGCGATGGTCTATCAGTACACTGGGCGAAAAACCG

CGCCCGCTCCTTTCGCTTTCTTCCCTTCCTT TCTCGCCACGTTCGCCGGCTTTCCCCGTCATTTGACGTTGGAGTCCACGTTCTTTAATAGTGG ACTCTTGTTCCAAACTGGAACAACACTCAACC

CCACACCCGCCGCTACACTCGTAACCACGCT GCGAGCGGTCAGCAAGTGTGCGCTGTAGCCCGAGATAGCTAGGCAAAAGAATTATAAATAAAT CCCAATCGGCAGGTTCCGATACACTGAAAATCCTGTTTGATGGT

TTATACGTGCTCGTCAAAGCAACCATAGTAC GCGCCCTGTAGCGGCGCATTAAGCGCCTGCTGGGGCAAACCAGCGTGGACCGCTTGCTGCAAC TCTCTCAGGGCCAGGCGGTGAAGGGCAATCAG

GCCGATTAAAGGGATTTTATACACTAACAGGAGGGAG CTATCAGAGCGCGTTAGAAGCTTTCCTAGACGGGCAACAGCGTCACCAGTGTTTCTTTTGGTG GTTGCGTATTGGGCGCCAGTACACTGGAGAGGCGGTTT

TACTCGGTGGCCTCACTGATTATAAAAACAC TTCTCAGGATTCTGGCGTACCGTTCCTGTCCCGCGCGTTGGCCGATTCATTAATGCAGCTGGC ACGACAGGTTTCCCGACTGGAAAGCGGGCAGT

TTCTTTGATTAGTTACACTAGCAATACCCGT TGTCAAATTAACCATCACGGAGTCTGTTTGCGTTGCGCTCAAACACATTAAAGCTAACTATGA GTGGGTGCCTAAAGCCTGGTACACTGCCGGAAGCATAAAGTGTA

TATTACCAGCAAGGCCGATAGTTTGAGTTCT TCTACTCAGGCAAGTGATGTTATTTCGTATGTTGTGTGGAATTGTGAGCGGATAACAATTTCA CACAGGAAACAGCTATGACCATGATTACGAAT

CTCATGGAAATACCTACATTACACTGAAAAACGGCAA CAGCAGCCATTATTACCGCAGAACAATGTACCGAGCTCGATCCATCCCCGGAGTTGAGGTCCT CACCGTGAGCCTTCGCGTCTACACTCGCGTGCCTGTTC

GGTCGTGTGACTGGTGAATCTGCCAATGTAA ATAATCCATTTCAGACGATTGAGCGTCAAATGCTGGCAGAAACCCCCGGTATGACCGTGAAAA CGGCCCGCCGCATTCTGGCCGCAGCACCACAG

AGAG ATAGAACCCTTCTGACCTGAAAGCTACACTTGGCCAACGGACATTCTAAAAGGCGCCTGTGCACTAGTAAGTCACTGCAGCGCAGTACGA TCCTGCATCAGGTGCCCCCTACACTCCTGCAGCCAGCGGTGCCG

GCGCATTAAAGACTAATAGCCATTCAAAAAT ATTGTCTGTGCCACGTATTCTTACTAACCCGGCATCTGATGCCGTTAACGATTTGCTGAACAC ACCAGTGTAAGGGATGTTTATGACGAGCAAAG

AACCACCAGCAGAAGATACACTACCGAACGTAAA AATATCGCCATCCTAAAACCTGATAGCTGGGTAAAGGTTTGAAGCTGGTAAGCCCTGCGCACT GTTGCGGTATGAGCCGGGTTACACTTCCGCCGGGCGCGGTT

TCAGCGTGGCACTGTTGCAGGCGGTGTT AATACTGACCGCCTCACCTCTGTTTTATTGAGTGCGAAAGCGCCTGCAATGACCCCGCTGATG CTGGACACCTCCAGCCGTAAGCTGGTTGCGTGGGA

CACCTTGCTGAACCTCAAATACACTAAAG CATAAAAATCTGAGCCAGCAGCAAATGTGGTGCCAACCGTCGGACGGCAGCGAATGCCAACCG CAACAGCAGCAGGTCTGGTTACACTGTAGAACGTCAGCGTGGTGCT

GATTTGCCAACTGACCA GATATTGATTGAGGGTTTGATAAAGTCCGGCACGTTCCGTTATGAGGATGTGCTCTGGCCGGA GGCTGCCAGCGACGAGACGAAAAAACGGACCGCGTTTGCCGGAACG

TCTAAAATATCTTTAGTACACTGAAGGTTAAATT GAGTTGAAAGGTGCAACAGATGCTGATGTTAAACGAGGGTAAAAGTGATGAGCAC AGGCGGCCTTTAAAAAGCCTCCCGTAATACACTCATCGACATAAAAAAA

CTAATACTTCTAAATCCTCAAATGTATTATCTATTGACG GCTCTAATCTATTAGTTGTTAGTGCTCTACACAACCGCCCAACTGCTGGCGGCAAATGAGCAG AAATTTAAGTTTGATCCGCTGTTT

GAACGTTATTAATTTTAAATACACTTTTG CCCTTAAATCCAACTCGTAAATTCGACTTACAAACAAAAGAGACGCAGACTCTCACGGAGATA GCTGGTGAAGGTTCTCCGTTACACTGGAATTTGTGAGAGATAGACT

GGTTTCTTTGTTCCGCA AAATGATAATGTTACTCAAACTGGGACTGGTAAACATGGCGCTGTACGTTTCGCCGATTGTTT CCGGTGAGGTTATCCGTTCCCGTGGCGGCTCCACCTCTGAAAGCTT

TCCTGATTATCAGATGTACACTCATCATATGAAT TATGCCACCAGAAGGAGCGCGGCCAGTTAAAACGACGACGTTGCCCAGTCAAGGGTTTTTAAC GCCAAGTTGGGAGGCGATTTACACTAGGGGGATGTGCTGCA

GTTCTAACCCTTCCATTATTCAGAAGTATAATCCAAACA ATCAGGATTATATTGATGAATTGCCATTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACC GATCGCCCTTCCCAACAGTTGCGC

AATTGCGTAGATTTTCAGGTACACTATAA AGAAAACAGAATGCACGTAAAATTATTCCATATCACGCCATTCAGGCTCTAGCGCCATTAGGC AAACGGAAACCTCTGGTGCTACACTAGCCAGCTTTCCGGCACCGCT

GTAAAAGGTACTGTTAC TGTATATTCATCTGACGTTAAAGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCT CAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACACCAACGT

GATTGCTTTGAATACCTACACTATTCGCCTATAA CGGGTCATCGGGAGAAACATGGGATAGGACCGTAAGGCGGATTGAACAAACCTCCGTGGTCGG ATTACAACCCGAGCGAGTATACACTATCAACATTAAATGTG

TTTCATCATCTTCTTTTGCTCAGGTAATTGAAATGAATA ATTCGCCTCTGCGCGATTTTGTAACTTGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATT TTTGATGGCGTTCCTATTGGTTAA

TTTGAATTACCTTTTTTAATACACTAATT TCACATTTAACATTAATTAAAAACAAAACATCAAGATCAGCTCATTTTCAATTTGTTAATTAA ATTAATTCGCATTTGTTAATACACTTTAAATTGTAAACGTTAATAT

GTTATTCACTCACATAT ATTGATTTATGTACTGTTTCCAATATTTGCTTATACAATCTTCCTGTTTTTGGGGCTTTTCTG ATTATCAACCGGGGTACATATGATTGACATGCTAGTTTTACGATTA

TAATTTTCCCTTAGAATACACTCTATTAATATCG TCGTTCTGTAACGGCTTGCTCGATGAACAAGAGAAGGAGCAAAGAGAGTCTCATTGCCTATCA GGTCAAAGGCTGAGATCTATACACTGGGTAGCTATTTTTGA

AGACCTATGATTTTGATAAATTCACTATTGACTCTTCTCAGCGTCTTAA TCTAAGCTATCGCTATGTTTTCAAGGATCTCCGGCATTAATTTATCAGCTAGAACGGTTGAAT ATCATATTGATGGT

TATA TGTAAATGCTGATGCAAATCCATACACTTATATAACCCGGCTTAGGTTGGGTTTTAACCTCAGTCAAATCGAGAGACTACCTTGCCG GAGATGAGAAAGCAAAAGGGTACACTAGTAATGTGTAGGTAAAGATT

ACTAAAATATATTTGAAAAAGTTTT CTCGCGTTCTTTGTCTTGCGATCAGGCATTGCATTTAAAATATATGAGGGTTCTAAAAATTTT TATCCTTGCGTTGAAATAAAGGCTTCTCCCGCAAAAGT

ATACCGACCGTGTTACACTGGTTTGAAATTT AATTGACCTAATGTAATTAATTTCATCTTCGACCCAACATTATGTACCAAAAATCGGTTAAAG CTACAGAGCATTAAAGCCTTACACTAATTAGCAAAATTAAGCAA

TATGATACTAAACAGGCTTTTTCTAGTAATTATGATTCCGGTGTTTA TTCTTATTTAACGCCTTATTTATCCTTTGCCTTGCCTGTATGATTTATTGGATGTTAATGCTA CTACTATTAGTAGAAT

GAATCGCCATATTTAACAATACACTTTAATTGAGTAG GGCGCTCAACAAAGCCAACCCAGTATAAATTCTTAATACAAAAGGTGGCATCATGCGTTGAGC TGATGGGGCGCTTTTCATTTACACTCTGTTTAGCTATA

TTATATTCTCTTATTACTGGCTCGA AAATGCCTCTGCCTAAATTACATGTTGGCGGTTATTGACCATTTGCGAAATGTATCTAATGGT CAAACTAAATCTACTCGTTCGCAGAATTGGGAATCAAC

ACGACAATAAACATACACTTCCAGACGAATT CTGGGTAAAGTATAACAAGTACCGACAAAATCCATAGTTTCATTGTCTGGAAAGTACGGGCAA CTATTAAATATAACATGTTTACACTGAATATAATGCTGTAGCTC

GATATTATTTTTCTTGTTCAGGACTTATCTATTGTTGATAAACAGGC GCGTTCTGCATTAGCTGAACATGTAGCAATTAAGCTCTAAGCCATCCGCAAAAATGACCTCTT ATCAAAAGGAGCAATT

TTCCAAGAACGGGTATTAATACACTCCTTATCATGTC TTTTAATCGGCCCAATCAATGTAGAAATACGAGCACTAATTAGAGAGTACCTTTCCATCCAGG ATTGCAAACTCCAACAGGTTACACTAACCAGACCGGAA

TCCTACGATGAAAATAAAAACGGCT TGCTTGTTCTCGATGAGTGCGGTACTTGGTCGCTTTGAAGCTCGAATTAAAACGCGATATTTG AAGTCTTTCGGGCTTCCTCTTAATCTTTTTGATGCAAT

AGAAGGCTTATCCTACACTTCAGATATAAGC AAACCAATAGCAGCGGATCATTACCGCGCAAGCAAATAGTCAGTGACTATTCTTTACCCATCA GGTAATCAAAATGACCATATACACTACAGTTCAGAAAACGAGAA

CTTGATTTAAGGCTTCAAAACCTCCCGCAAGTCGGGAGGTTCGCTAA AACGCCTCGCGTTCTTAGAATACCTTAAAGCATTTGAGGGGGATTCAATGAATATTTATGACG ATTCCGCAGTATTGGA

AGCGTCTTTCCAGAGCCTATACACTCGCTAACGTTAC CAACCTGAATCAATTTTATCCAGCTACTTTTGCACATTAGTTGCTAAGACTGGATAGCGAATG TTTAATAGTAAGAGGGGGTTACACTAGAAGTTTTGCCA

TTTCTTATTTGGATTGGGATAAATA ATATGGCTGTTTATTTTGTAACTGGCAAATTTTGCAAAAGCCTCTCGCTATTTTGGTTTTTAT CGTCGTCTGGTAAACGAGGGTTATGATAGTGTTGCTCT

CCTTTACAGAGTACACTAATAGCAGAAAT GAAAACGTCAATTGTTTGAGGCATAGTACGATTTTGGAATTACCGCCAAAAAATG CAGATACATAAATTCAACTAATACCACTACACTATTCATCAGTTGAGATTTAGG

AGGGTGTTCAGTTAATTCTCCCGTCTAATGCGC TTCCCTGTTTTTATGTTATTCTCTTTCTACCTGTAATAATGTTGTTCCGTTAGTTCGTTTTAT TAACGTAGATTTTTCTTCCCAACGTCCTGA

CCCACAAGAATTGAGTTACACTAGAGATAAATAT CAGGAGCGCTAGGGTAATTGTCAGACATTATACCAGGAACAAAAACTGGCTATTTTAAGTTAT GCGGAATTACCATCATTGTTACACTTTTAATTTCAACTTTA

AGGGCTTCGGTAAGATAGCTATTGCTATTTCAT TGTTTCTTGCTCTTATTATTGGGCTTACCATCTCAAGCCCAATTTACTACTCGTTCTGGTGTT TCTCGTCAGGGCAAGCCTTATTCACTGAAT

CCAGAAGGAAACCGAGGAATACACTAAAG TTAAGCCGAACAAGCAGATCTCTTTTAAGAAAAGTCAAAGCTGCAACGTAAACCCAAATATTC ATTAACCGGATTACACTTGACCTTCATCAAGAGTAATCTTGACAAG

GTAATAAGGAGTCTTAATCATGCCAGTTCTTTT GGGTATTCCGTTATTATTGCGTGCCAGCCTATGCGCCTGGTCTGTACACCGTTCATCTGTCCT CTTTCAAAGTTGGTCAGTTCGGTTCCCTTA

ACATATAAAAGAAACGTACACTAGGTGGCATACA TAAAAAATACAAAACGTAGAATCAGCAGTATGTTAGCACGGTCAGGCGCAGCCGGAACGTACT TAGCTCCATGTGCGACCTGTACACTAATTGTGTCGAAATCC

GTAAACCATATGAATTTTCTATTGATTGTGACA AAATAAACTTATTCCGTGGTGTCTTTGTATCAGGCGATGATACAAATCTCCGTTGTACTTTGT TTCGCGCTTGGTATAATCGCTGGGGGTCAA

GAGGGAGGGAAGGTAAATATACACTACCG ATTGACATTCAAAAAGGGCTCTCAGCGCCAAAGACAACACTCATACACTAACAAAAGAAAAAG AGGCTAAAACGTACACTATACGTAATGCCACTACGAAGGCACCAAC

AATGGCTCAAGTCGGTGACGGTGATAATTCACC TTTAATGAATAATTTCCGTCAATTTACCCGTTTAATGGAAACTTCCTCATGAAAAAGTCTTTA GTCCTCAAAGCCTCTGTAGCCGTTGCTACC

AGCAAGGCCGGAAACGTACACTTTACCATTAGCA CCATCACCAGTCAGCAAAAAACGAGTGGGAATTAGAGCATCGGAAGACAGCAGCAGCGACACC CTCGGGATCGTGCTTTTGCTACACTCAGGGAGTTAAAGGCC

AGGCAAACTTGATTCTGTCGCTACTGATTACGG TGCTGCTATCGATGGTTTCATTGGTGACAAGCCTCAGCGACCGAATATATCGGTTATGCGTGG GCGATGGTTGTTGTCATTGTCGGCGCAACT

TCGGTCATAGCCCCCTTATTACACTGGCA TTTTTTTCATCGTAGCGCGGATTTAGCGTCAGACTTTGATACCTAAACAGCGAATTTCTTCGA GGTGCTTGCTTTACACTAAGGAGCCTTTAATTGTATCGGTTTATCA

TCCGGTGGTGGCTCTGGTTCCGGTGATTTTGAT TATGAAAAGATGGCAAACGCTATTGGAGCCTTTTTTTTGGAGATTTTCAACGTGAAAAAATTA TTATTCGCAATTCCTTTAGTTGTTCCTTTC

AGCCACCACCCTCAGATACACTACCCTCAGAACC GCCACCCTCAGGAGCCGCCAGAATAACCGCCTCCCTCAGAGTGTTTCAGCGTTCAACAGAACA ACTTTTTGCTAGTATGGGATACACTAGTAAATGAATTTTCT

GACCTGCCTCAACCTCCTGTCAATGCTGGCGGC GGCTCTGGTGGTGGTTCTGGTGGCGGCAACGTCTGGAAAGACGACAAAACTTTAGATCGTTAC GCTAACTATGAGGGCTGTCTGTGGAATGCT

AGCCAGAATGGTACACTCTCATTAAATAA ATCACAAACAATGATATTCTGTAGACGATTGGCCTACAACGCCTACAAACTGTCACCAGGAGT TTCGTAACACTCATGTACCTACACTATAGCAAGCCCAATAGGAACC

CATCAAAAGCCATGTATGACGCTTACTGGAACG GTAAATTCAGAGACTGCGCTTTCCCTGAAAATGAGGGTGGTGGCTCTGAGGGTGGCGGTTCTG AGGGTGGCGGTTCTGAGGGTGGCGGTACTA

TGAGTAACAGTGCCCGTACACTCAGTGCCTACGG GGTCTGGTAATAAGTTTTACTCAGGAGGTTATACAGGAGTGTATCACCGTATAGGTGTACCCG GAAGTTGATATAAGTATAGTACACTAAGTGCCGTCGAGAGG

ATCCGCCTGGTACTGAGCAAAACCCCGCTAATCCTA ATCCTTCTCTTGAGGAGTCTCAGCCTCTTAATACTTTCATGTTTCAGAATAATAGGTTCCGAA ATAGGCAGGGGGCATTAACTGTTTATA
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Figure S22. Design template of the standard mold element.
Sequence and folding of the 8064 nt scaffold (blue) and the staples used to form the structure. The 
depicted mold element carried only repulsive ends. The repulsive ends carry 5'-TACACT ssDNA 
extensions at the 5' and 3'-ends. Staples in yellow represent the capture strands that carry 15 nt 3'-
polyadenine overhangs for attaching two DNA-coated AuNP seeds. Red circles indicate the 
position of the 15 nt 3'-polyadenine overhangs used to attach a single AuNP seed. Squares and 
triangles at the staple ends symbolize the 5'- and the 3'-end, respectively. The core design template 

[6]was created using CaDNAno . Red crosses are imaginary gaps that were introduced for better 
graphical representation. This was done in order to fit the 8 bp lattice size (corresponding to about 
270° turns) into the 63 bp unit cell (six helical turns of dsDNA) that underly the square-lattice 
arrangement of DNA helices.



TACACTTGACGGGGAAAGCCGGCGAACGTGGCG

TACACTGCTTAATGCGCCGCTACAGGG

TACACTGACAGGAACGGTACGCCAGAATCCTGA

AGAATAACATCACTTGCCTGAGTA

GCTTTGACGCTCAATCGTCTGAAATGGAT

GTGTAAGAATACGTGGCACAGAC

CCTAAAACAGAGGTGAGG

TTTATCAAACCCTCAATCAAT

TACACTGAGCACTAACAACTAATAGATTAG

TACACTAGTTTGAGTAACATTATCA

AAATGGCAATTCATCAATATAATCCT

TACACTTTTAACGTCAGATGAATAT

GCAAGTTACAAAATCGCGCAGAGGCG

CTTGGAAACAGTACATAAATC

ATTCCTTGAAAACATAGCGATAGCTT

AGATCGCAAGACAAAGAACGC

TACACTGATAAATAAGGCGTTAAATAA

TACACTCGCCAACATGTAATTTAGGCAGAGGCA

TTACATGTTCAGCTAATGCAGAA

CTACCAAGTACCGCACTCATCGAGAACAA

CCGGTATTCTAAGAACGCGAGGC

TACACTATTTGCCAGTTACAAAATAAACAGCCA

TCAGAATAACATAAAAACAGG

ACTAAGCCCAATAATAAGAGCAAGAA

TACACTACGCAATAATAACGGAATA

TACACTCAAAGACACCACGGAATAAGTTTA

TACACTTTGACGGAAATTATTCATT

CTTCACCAATGAAACCATCGATAGCA

ATTAGCGTTTGCCATCTTTTC

TAGCCGCCACCAGAACCACCACCAGA

TTAAAGCGCAGTCTCTGAATT

AATATAAACAGTTAATGCCCCCTGCC

GAGCCCCCGATTTAGAGCTTACACTCCTAAAGG

CCACACCCGCCGCTACACTCGTAACCA

GCCGATTAAAGGGATTTTATACACTAACAGGAG

TTCTTTGATTAAGCAATAC

CTCATGGAAATACCTACGAAAAACG

AACCACCAGCAGAAACCGAACG

CACCTTGCTGAACCTCA

TCTAAAATATCTTTAGTACACTGAAGGTTA

GAACGTTATTAATTTTAAATACACT

TCCTGATTATCAGACATCATAT

AATTGCGTAGATTTTCAGGTACACT

GATTGCTTTGAATAATTCGCCT

TTTGAATTACCTTTTTT

TAATTTTCCCTTAGCTATTAAT

ATACCGACCGTGTTACACTGGTTTGAA

GAATCGCCATATTTAACAATACACTTTAATTGA

ACGACAATAAATCCAGACG

TTCCAAGAACGGGTATTCCTTATCA

AGAAGGCTTATTCAGATAT

AGCGTCTTTCCAGAGCCTATACACTCGCTAACG

CCTTTACAGAATAGCAG

CCCACAAGAATTGAAGAGATAA

CCAGAAGGAAACCGAGGAATACACT

ACATATAAAAGAAACGTACACTAGGTGGCA

GAGGGAGGGAAGGTAAATATACACT

AGCAAGGCCGGAAATTACCATT

TCGGTCATAGCCCCCTT

AGCCACCACCCTCAACCCTCAG

AGCCAGAATCTCATTAA

TGAGTAACAGTGCCCAGTGCCT
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CTGGTTTGCCCCAGCAGGCTACACT

AAACGTACAGCGCCATGTTTACCAGTCCCTACACT

CAGTATCGGCCTCAGGAAGATCGCACTCCTACACT

TCATACAGGCAAGGCAAAGTACACT

CGGTGTACAGACCAGGCGCATAGGCTGGCTACACT

AGTTTCCATTAAACGGGTAAATACACT

TACACTGAAAATCCTGTTTGATGGT

TACACTGGAATTTGTGAGAGATAGACT

TACACTAGCCAGCTTTCCGGCACCGCT

TACACTAATTAGCAAAATTAAGCAA

TACACTTGACCTTCATCAAGAGTAATCTTGACAAG

TACACTATACGTAATGCCACTACGAAGGCACCAAC

ATTGGGCTTGAGATGGCC

TGATAGACGGTTTTTCGCCC

AACGTGGACTCCAACGTCAAATACACT

GGTCCACG

GGCCAACGCGCGGTACACT

CCGCTCACAATTCCACACAACATACGATA

TACCGGGGGTTTCTGCCAGCAAT

TCGTTAACGGCATCAGATGCCGGGTTAAG

CATTGCAGGCGCTTTCGCACTCAAAA

ACATCCTCATAACGGAACGTGCCGGACTTAC

CGCCAGCAGTTGGGCGGTTGTGTATACACT

TTCGCTATTACGCCAGCTGGCGAAAT

CTGGCCTTCCTGTAGCCAGCTTTCCC

AAAAACAGGAAGATTGTATAAGCAAATATAA

TAGCTGATAAATTAATGCCGGAGAGG

ATATTTTAAATGCAATGCCTGAA

CCAATAAA

ATTTCGCAAATGGTCAATAACTACACT

TTGCGGATGGCTTAGAGCTTAATTGCTCA

GAGCTTCAAAGCGCG

TCATTGAATCCCCCTCAAATGCTTTAAGA

ATAGCGAGAGGCTTTTGCAAATACACT

AGTAGTAA

ATTATTACAGGTAGAAAGGC

GGAGATTTGTATCATCGCCTGATATACACT

CATGAGGA

GATATATTCGGTCGCTGAGGCTTGAG

GTTGAAAATCTCCAAAAAAAAGGCTCCAATT

AGTTTTGTCGTCTTTCCAGACGTTTC

CCTCAGAGCCACCACCCTCATTTTCAGGGCA

GGTTTTGCTCAGTACCAGGCGGATTA

TCTATCAGTACACTGGGCGAAAAACCG

GGTTCCGA

TACACTGGAGAGGCGGTTT

AAGCCTGG CGGAAGCATAAAGTGTA

TTCGCGTCCGTGCCTGTTC

GTGCCCCCTGCAGCCAGCGGTGCCG

 CGCCGGGCGCGGTT

GGTCTGGT AGAACGTCAGCGTGGTGCT

TCCCGTAATACACTCATCGACATAAAAAAA

TTCTCCGT

AGGCGATT GGGGATGTGCTGCA

TCTGGTGC

AGCGAGTACAACATTAAATGTG

TTTGTTAAAAATTGTAAACGTTAATAT

GAGATCTA GTAGCTATTTTTGA

CAAAAGGG TAATGTGTAGGTAAAGATT

TAAAGCCT

TTTTCATTTACACTCTGTTTAGCTATA

AACATGTT ATATAATGCTGTAGCTC

CCAGACCGGAA

TGACCATAAGTTCAGAAAACGAGAA

GAGGGGGTTACACTAGAAGTTTTGCCA

AATACCAC TCATCAGTTGAGATTTAGG

ATCATTGT TAATTTCAACTTTA

GCGACCTGTACACTAATTGTGTCGAAATCC

GCTTTTGC GGGAGTTAAAGGCC

GGAGCCTTTAATTGTATCGGTTTATCA

GTATGGGATAAATGAATTTTCT

CATGTACC AGCAAGCCCAATAGGAACC

 GTGCCGTCGAGAGG

C CTTCCTCAATTCCTTTCAACTGTTGATGCGAAAGCGCCTGCAATGACCCCGCTGATGCTGGA

CTTTAGGAGC       TACACTAAAATATGTGTTATCTGGCTGGAGCAGCTTACCAACCACG      GGTGGTGCCATCCTACACT

ATTATCTATTGACGGCTCTAATCTATTAGTTGTTAGTGACGGTGCTGCCGTTGGCATTCTTGC

TTTACAAACA       TACACTTATTAGACTTTAGAAGTTTGAGGAGTCAGCAGCAACCACA      TGGTGCTGGTCTGTACACT

AACGTTCGGGCAAAGGATTTAATACGAGTTGTCGAATCGCTGACGTTCTACAAGTCCGGCACG

GTAACATTATCATTTTGC       TACACTAAGTTTGAAATTTTAAACGGAAATTCCTCATA      GGCCAGAGCACATTACACT

ATGATAATTCCGCTCCTTCTGGTGGTTTCTTTGTTCCGGAGGCTGCCAGCGACGAGACGAAAA

AATTCATCAAGC   ATGATGGC CAGTTATATTCCTGAAACGCGGTCCGTTCATTTCCGGCAGATTGCCG   GTGGTAAAGTTAAACGATGCT

CCCTTCCATTATTCAGAAGTATA ATCCAAACAATCAGGATTATACTTCATCACTAAAGGCCGCCTGTGCGGCTTTTTTTACGGG

AAACAGAAATAAAGAACG   TGCACGTACATATCAAAATT ATTGAACCTACGACATAAAAAAATTTATGTACATC   ATAGTTGGGCGGTTG

TATTCATCT GACGTTAAACCTGAAAATCTACGCAATGCTGGCGGCAAATGAGCAGAAATTTAAGTTTGATCCGCTGTTTCTGCG

ACCTTTTATAAC AGTAGATACAGGGAAAAAGTCACGCTCAAGGGATACCGTGGTG      AGATAGACTTTCTTACACT

GTAACTTGG TATTCAAAGCAATCAGGCGAATCCGTTCTCACAAATTCCGGGACTGGTAAACATGGCGCTGTACGTTTCGCCGAT

TATTCATTTCAATTAC       TACACTAGGCGAATACAAAAATCGCG CAGCACCGGAAACCTGATA      CGGGAACGTACACT

TTCTTGATG TTTGTTTCATCATCTTCTTTTGCTCAGTGGCGGCTCCACCTCTGAAAGCTTGGC

TACATTTAAGTAACAAAATT AATGGCCCGACTTGTAAAATCACGACGTTTCCCAG      GTAACGCCAGGGTTACACT

TTATTCACTCACATATATTGATT TATGTACTGTTTCCATTAAAAAAGGTACCAACTTAATCGCCTTGCAGCACATCCCCCTTTC

TTCCCTTAGA       TACACTAATTCGCT ATTAATTTCGTTAAATGCTTCTGTACGCCAGCTGGCCCTTTCGCTAT      GGCGATCGGTGCGGGCCTCTACACT

CTCTTCTCAGCGTCTTAATCTAAGC TATCGCTATGTTTTCAAGGATCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGC

AGAGTCTG AGGTCATTATCAAAAAAATCAATAGTGAATTGTGCCGGAAACCAGGCCGCTTCTG

TCAGCATTTACATATAGTTATATAA CCCAACCTAAGCCGGAGGTTACTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCG

CGAGAAAACTTTTTCAAA       TACACTAAGA ACGGCAAGACACGATGCAAATCCAATCTGAGGGGATGCCAGTTCGTGCATC

TCAAACCATTAAATTTAGGTCAGAA GATGAAATTAACTAAAATATACCCATCTACACCAACGTGACCTATCCCATTACGGTCAA

AATAAACACCCC   TAAGTAAAAAGG CGTAAATTGATACCGTGGGAAATACCGCAAACGGCCGTGGGAATCTCGGAT   GCAACAACCCGTC

ACGCATATGATACTAAACAGGCT TTTTCTAGTAATTATGATTCCACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGA

AACAGTAGGGCTTTC   CAACGCTCTTACCAGTATAA AGCCTGGCCTTATACAAATTCAAAATAATTCGCGTCGCCATCA   GAAATAGGAA

CCTAAATTACATGTTGGCGT TGTTAAATATGGCGATTCTCAATTGGTTAAAAAATGAGCTGATTTAACAAAAATTTAATGCGAA

TATAAAGTGT   TAAGAGAAGCCAG TAATGTTAAAACAGAGGCATTTTCGATAATATTTGTAAACGTTTTAAATT   AAGTATAAGCAAATA

TGTCGTCGTCTGGACAGAAT TACTTTACCTTTTGTCGGTAATCTTCCTGTTTTTGGGGCTTTTCTGATTATCAACCGGGGTACA

GCCTGTTTATCAA       TACACTCAGAACGCCATGTTCAGCTA ATGTCATAATAAACAACAACGTAAAACTAGCATGTACGGTAAT      ATCGATGATACACT

ATTAGGATGGGATATTATTT TTCTTGTTCAGGACTTATCTATTGTCTCTTGTTTGCTCCAGACTCTCAGGCAATGACCTGATAG

GCTGTCTT       TACACTAATAATCGACCA ATCATGTAGAATACAAAGGTTACGAGCGATCGAGACTATTTTTGAGGGTAG      AATTAATGCCGGATACACT

CGGTACTTGGTTTAATACCC GTTCTTGGAATGATAAGGATATCAGCTAGAACGGTTGAATATCATATTGATGGTGATTTGACTG

TTTCATCGTAGGAAG   GTTTTTATGCAA GCCGAGAACAAGCCGGAGACACTCATCCAAAAGGGTGAGAAAGTAAAGATT   TGTGTGTAGG

AGCCTTCTATATCTGATTTG CTTGCTATTGGGCGCGGTAATGATTTACTCAGGCATTGCATTTAAAATATATGAGGGTTCTAAA

AGCGAACC       TACACTGGCGTTTTAACG CGAAAATTTATCCGGTATTCTAAGTAACGCAAGGATATTTCAAGAAGCCTT      TACTTTTGCGGGATACACT

ATCTTGATTTAAGGCTTCAA AACCTCCCGCAAGTCGGGATTACAGGGTCATAATGTTTTTGGTACAACCGATTTAGCTTTATGC

ATCCTGAATCTTAAT   ACAATTTTCCCA GCTATTTTGCAGCCTCAGATAGTTGCTGCAATAAAAAAATTAAGAATTAGC   CAAAGGCAAA

GTAACTGGCAAATTAGGCTC TGGAAAGACGCTCGTTAGCGTTGGGCCTGTATGATTTATTGGATGTTAATGCTACTACTATTAG

CAAATAAGAA   TCCCAATCTTAT TTAAAACAGCCATACAATTCTAAAAATGGTGGCATGGGCGCGAGCTGAAAA   AAATATTTTCATTTG

CTGCTATTTTCATTTTTGAC GTTAAACAAAAAATCGTTTAGCTAAACAGGTTATTGACCATTTGCGAAATGTATCTAATGGTCA

AAGCGCATTAGACGG   AAACAGGGAACA TAAGAGAGAATATTTAGTTCCTTTACATTCTGCGAACGAGTAGATTCCCAA   AAAACAGTTG

CAATTACCCTCTGACTTTGT TCAGGGTGTTCAGTTAATTCTCCCATATGGAATGAAACTTCCAGACACCGTACTTTAGTTGCAT

CCACAAGAATTGAGTTAG   AGAT AACTTTTAAATAGCGCTAATATCAGAGTCAACATGGCTGTAGC   CAAGCTTAATTGCTGAATATAAT

GCTATTTCATTGTTTCT TGCTCTTATTATTGGGCTTCTAAGCCATCCGCAAAAATGACCTCTTATCAAAAGGAGCAATTAAAGG

CCTTTTTAAGAAAAGTAA       TACACTCCGA AGCCTATCTTAATTAGAGAGTAAATAGAGGTCAGGACTCCAAC      CGAACCAGACCGGAAGCAATACACT

CCTCGGTTTCCTTCTGG TAACTTTGTTCGGCTATCTGCCTTTGAAGCTCGAATTAAAACGCGATATTTGAAGTCTTTCGGGCTT

GAACTGGCATGATTAA       TACACTACCCAAAAACGG AATAGGAAACGCAATAATAAGATTAAGCATCAAAAGCGGATTG      AGTCAGAAGCAAATACACT

TATGTATTTTCTACGTT TGCTAACATACTGCGTAATAAGGAGTCATAATAGTCAGGGTAAAGACCTGATTTTTGATTTATGGTC

AAAGAAACGCAAAGACACGA   ACAT ATAAGGTGGCAAAAACGAGAATCATAACAGTTCAGGCTTTAAA   CACATTGAATCCCCCTCAAAT

ATTTTCTATTGATTGTG ACAAAATAAACTTATTCCGTGAATATTTATGACGATTCCGCAGTATTGGACGCTATCCAGTCTAAAC

AAGGGCGACATTCAACAA   AAAGACAACAGC GCCAATTCATATGGTTTACAATAGTAAGGGTTTTTGCCAGAGG   AATTTGCAAAAGAAG

TAATGAATAATTTCCGT CAATATTTACCTTCCCTCCCTCAATCGAGCCTCTCGCTATTTTGGTTTTTATCGTCGTCTGGTAAAC

CCGACTTGAGCCATTTGGAC   ACCG TCAAATTATCTCATAACCCTCAAGGTGCAACACTAAGTAAGAG   CCAAAAGGAATTACGAGGCAT

GGTAATGGTGCTACTGG TGATTTTGCTGGCTCTAATTCGGCGTTATGTATCTGCATTAGTTGAATGTGGTATTCCTAAATCTCA

AAACCATCGATAGCAG       TACACTCACCAATGGAAA CGTCAAGGCCGAGTATTAGGATTCATCGGTAGAAATTATTACA      TAACGGAACAACATACACT

TGACGCTAAAGGCAAAC TTGATTCTGTCGCTACTGATTACGGTGGTTCGTTTTATTAACGTAGATTTTTCTTCCCAACGTCCTG

GGCATTTTCGGTCATAAT   TTTC ATCAGCGCGTATTATACCAGTGACTGTACTGGCTCTTTTAAGA   AGATTGTGAATTACCTTATGCGA

ATTATGAAAAGATGG CAAACGCTAATAAGGGGGCGATTAAAGTTGAAATTAAACCATCTCAAGCCCAATTTACTACTCGTTCTG

CCGGAACCGCCTCTT   ACCAGAAC CAGAGCCAATCACCGGCTTGCCCTGACGAGAAACACCAATGAATAAGTCATTCAG   GTAAAGCTGC

GAGGGTGGTGGCTCTGAGGGTGGCG GTTCTGAGGGTGGCGGCTCTGAGGGTTACGTTGATTTGGGTAATGAATATCCGGTTCTT

AGCATTGA       TACACTCCGCCGCCACCA GAGGAACCACCGCCACCAGTAATCTTGACAGAGCCCATCAAGACTGACCTT      GCGCATAGGCTGGTACACT

TTGTGAATATCAAGGCCAATCGTCT GACCTGCCTCAACCTCCTGCTGGTCTGTACACCGTTCATCTGTCCTCTTTCAAAGTTGG

CAGTCTCTGAATT       TACACTAGCGCCAG AATGGAACATTAAAGACTGAACAAATAAATCCTAACCGACGGTCAATCATAAGGG      GGCGCAGATACACT

TATCATCAAAAGCCA TGTATGACGCTTACTGGAACGGTATCGTTCCGGCTAAGTAACATGGAGCAGGTCGCGGATTTCGACACA

ACGGGGTCTACACT      AAGTTTTATGGT AATGAGTGTACTCGCCTGATAAATCAGTTGTATCAACGGAGATAAAGTACA      TACACTCCAAGCGCGAAAC

AGGGGGCATTAACTGTTTATACGGG CACTGTTACTCAAGGCACTTATAATCGCTGGGGGTCAAAGATGAGTGTTTTAGTGTATT

TATTAAGAGGCTGCA   AAAGTCTG AAACATGCCTATTATTTTCGGAAAGAGGCAAAAGGCCTAACCAACCTAAAACGAA   CGACGAAGGC

CAAAACCCCGCTAAT CCTAATCCTTCTCTTGAGGAGTCTAGTGGCATTACGTATTTTACCCGTTTAATGGAAACTTCCTCATGA

CGAGAGGGAA   AGTGCCGTGCGG ATAAGTACCAGCTTTGAGGACTAAAGACTTTTCTCTACAGAGGGCAACGGC   ATCGGAACGAGGGTA

CCTGAGTACGGTGATACACCTATTC CGGGCTATACTTATATCAAATGCTGTCTTTCGCTGCTGAGGGTGACGATCCCGCAAAAG

AGAACCGCCACCCAG   CCACCCTCAGAA CCGCCACCCTCTAGTACCGGTTAAAGGCCGAGGTTTGCAGGGACTGAGGCT   GATTCGGTCG

TGGGCTTGCTATCCC TGAAAATGAGGGTGGTGGCTCTGATATATCGGTTATGCGTGGGCGATGGTTGTTGTCATTGTCGGCGCA

TAACACTGAGTTTCGTAT   TGTA CCGGGAACCCATGATACCGATAGTATAAAACAGCTAATTTCTTTCGAGGTG   GGTATCAGCTTGCTT

GGGCTGTCTGTGGAATGCTACAGGC GTTGTAGTTTGTACTGGTGAACCGATACAATTAAAGGCTCCTTTTGGAGCCTTTTTTTT

TTCCAGACGTTAGAA   TGTCGTCTAACGATCTAAAG TTTAATCTCCTCATAGTTAGCGTTTTCACGTTGAAAATAATTT   CGTTGCGAAT

TTCCTTTAGTTGTTCCTTTCTATTCTCACTCCGCTGAAACTGTTGAAAGTTGTTTAGCAA AATCCCATACAGAAAATTCATTTA

67

66

64

65

63

62

61

60

59

58

57

56

55

54

53

52

51

50

49

48

47

46

45

44

43

42

41

40

39

38

37

36

35

34

33

32

31

30

29

28

27

26

25

24

23

22

21

20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

76

75

74

73

72

71

70

69

68

GCTCCTAAAGATATTTTAGATAACACCTCCAGCCGTAAGCTGGTTGCGTGGGATGGCACCACC

      ACTAACAACT TACACTAATAGATTAGAGCCGTCAATAGATAATGCAAGAATGCCAACGGCAGCACCGTC      TACACT

TGTTTGTAAAGTCTAATACTTCTAAATCCTCAAATGTGGTTGCTGCTGACCAGACCAGCACCA

      ATTCGACAACTCGTATTA TACACTAATCCTTTGCCCGAACGTTCGTGCCGGACTTGTAGAACGTCAGCG      TACACT

GCAAAATGATAATGTTACTCAAACTTTTAAAATTAATTTCCGTTATGAGGATGTGCTCTGGCC

      GGAACAAAGA TACACTAACCACCAGAAGGAGCGGAATTATCATTTTTCGTCTCGTCGCTGGCAGCCTCC      TACACT

TTGATGAATTGCCATCATCTG ATAATCAGGAATATGAACGGACCGCGTTTGCCGGAACGGCAATCAGCATCGTTTAACTTTACC

TAATCCTGATTGTTTGGAT TATACTTCTGAATAATGGAAGGGCCCGTAAAAAAAGCCGCACAGGCGGCCTTTAGTGATGA

TTCTTTATTTCTGTTTTACGTGCAAAT AATTTTGATATGGTAGGTTCTAAATTTTTTTATGTCGATGTACACAACCGCCCAACT

TGCGTAGATTTTCAGGTTTAACGTC AGATGAATACGCAGAAACAGCGGATCAAACTTAAATTTCTGCTCATTTGCCGCCA

ATTGTTTCTCCCGATGTAAAAGGTACT GTTACTGTATCTCTTTTTCCGTGAGAGCTATCCCTTCACCACGGAGAAAGTCTATCT

TGCTTTGAATA CCAAGTTACATCGGCGAAACGTACAGCGCCATGTTTACCAGTCCCGGAATTTGTGAG      TACACT

GTAATTGAAATGAATAATTCGCCTCTG CGCGATTTTTGTTTCCGGTGAGGTTATCCGTTCCCG

      CTGAGCAAAAGAAGAT TACACTGATGAAACAAA CATCAAGAAGCCAAGCTTTCAGAGGTGGAGCCGCCA      TACACT

ATTCAAATGAAATTGTTAAATGTAATT AATTTTGTTACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTAC

AACAGTACATA AATCAATATATGTGAGTGAATAAGAAAGGGGGATGTGCTGCAAGGCGATTAAGTTGG      TACACT

TCTAAGGGAAAATTAATTAAT AGCGACGATTTACAGAAGCAAGGGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCC

ACATAGCGATA GCTTAGATTAAGACGCTGAGAAGAGGCGCCATTCGCCATTCAGGCTGCGCAA

AAAAGGTAGTCTCTCAGACCT ATGATTTTGATAAATTCACTATTGATTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAG

      TAACCTCCGGCTTAGGTT TACACTGGG TTATATAACTATATGTAAATGCTGACGACAGTATCGGCCTCAGGAAGATCGC

TTTGAAAAAGTTTTCTCGCGT TCTTTGTCTTGCGATTGGATTTGCATCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCG

      TATATTTTAG TACACTTTAATTTCATC TTCTGACCTAAATTTAATGGTTTGATTGACCGTAATGGGATAGGTCACGTTGGTGTAGATGGG      TACACT

GGTGTTTATTCTTATTTAACG CCTTATTTATCACACGGTCGGTATTTCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTT

AATCATAATTACTAGAAAA AGCCTGTTTAGTATCATATGCGTTCCTGTAGCCAGCTTTCATCAACATTAAATGTGAGCGA

AAGCCCTACTGTTGAGCGTTGGCT TTATACTGGTAAGAATTTGTATAAGGCCAGACGCGAATTATTTTTGATGGCGTTCCTATT

TTGAGAATCGCCATATTTAACA ACGCCAACATGTAATTTAGGTTCGCATTAAATTTTTGTTAAATCAGCTCATTTTTTAA

ACTTTATATTCTCTTATTA CTGGCTCGAAAATGCCTCTGTTTTAACAAAATATTAACGTTTACAATTTAAATATTTGCTTATAC

CGACAAAAGGTAAAGTA ATTCTGTCCAGACGACGACATGTACCCCGGTTGATAATCAGAAAAGCCCCAAAAACAGGAAGA

TTGATAAACAGGCGCGTTCTGCAT TAGCTGAACATGTTGTTTATTATGATTGACATGCTAGTTTTACGATTACCGTTCATCGAT

      CAATAGATAAGTC TACACTCTGAACAAGAA AAATAATATCCCATCCTAATCTATCAGGTCATTGCCTGAGAGTCTGGAGCAAACAAGAGA      TACACT

AAGACAGCCGATTATTGAT TGGTTTCTACATGCTCGTAACCTTTGTAGATCTCTCAAAAATAGCTACCCTCTCCGGCATTAATT

      TCCTTATC TACACTATTCCAAGAAC GGGTATTAAACCAAGTACCGCAGTCAAATCACCATCAATATGATATTCAACCGTTCTAGCTGATA      TACACT

TCCTACGATGAAAATAAAAACGGC TTGCTTGTTCTCGATGAGTGTCTCCGGCCTTTCTCACCCTTTTGAATCTTTACCTACACA

CATTACCGCGCCCAATAGCAAG CAAATCAGATATAGAAGGCTTTTAGAACCCTCATATATTTTAAATGCAATGCCTGAGT

GGTTCGCTAAAACGCCTCG CGTTCTTAGAATACCGGATAAATTTTTATCCTTGCGTTGAAATAAAGGCTTCTCCCGCAAAAGTA

      TCCCGACT TACACTTGCGGGAGGTT TTGAAGCCTTAAATCAAGATGCATAAAGCTAAATCGGTTGTACCAAAAACATTATGACCCTGTAA      TACACT

TAAGATTCAGGATAAAATTGTAGC TGGGTGCAAAATAGCAACTATCTGAGGCTTTATTGCTTAATTTTGCTAATTCTTTGCCTT

AACGCTAACGAGCGTCTTTCCA GAGCCTAATTTGCCAGTTACCTAATAGTAGTAGCATTAACATCCAATAAATCATACAG

CTTATTTGGATTGGGATAA ATAATATGGCTGTTTATTTTTAGAATTGATGCCACCTTTTCAGCTCGCGCCCCAAATGAAAATAT

ACGATTTTTTGTTTAAC GTCAAAAATGAAAATAGCAGTGACCATTAGATACATTTCGCAAATGGTCAATAACCTGTTTAG

GTCTAATGCGCTTCCCTGTTTTTA TGTTATTCTCTCTGTAAAGGAACTAAATCTACTCGTTCGCAGAATTGGGAATCAACTGTT

GAGAATTAACTGAACACCCTGA ACAAAGTCAGAGGGTAATTGATGCAACTAAAGTACGGTGTCTGGAAGTTTCATTCCAT

AACTCAATTCTTGTGGGTT ATCTCTCTGATATTAGCGCTATTTAAAACATGTTGAGCTACAGCATTATATTCAGCAATTAAGCT

GCCCAATAATAAGAGCA AGAAACAATGAAATAGCCCTTTAATTGCTCCTTTTGATAAGAGGTCATTTTTGCGGATGGCTT

TTACTTTTCTTAAAAAGGGCT TCGGTAAGATAGCTATTTACTCTCTAATCCTGACCTGTTGGAGTTTGCTTCCGGTCTGGTTCG

      GCAGATAGCC TACACTGAACAAAGTTA CCAGAAGGAAACCGAGGAAGCCCGAAAGACTTCAAATATCGCGTTTTAATTCGAGCTTCAAAG      TACACT

TTAATCATGCCAGTTCTTTTGGGTATT CCGTTATTATTGCGTTTCCTCTTAATCTTTTTGATGCAATCCGCTTTGCTTCTGACT

      GACTCCTTATTACGCA TACACTGTATGTTAGCA AACGTAGAAAATACATAGACCATAAATCAAAAATCAGGTCTTTACCCTGACTATTAT      TACACT

GTGTCTTTGCGTTTCTTTTAT ATGTTGCCACCTTTATGATTCTCGTTTTCTGAACTGTTTAAAGCATTTGAGGGGGATTCAATG

CGGAATAAGTTTATTTTGT CACAATCAATAGAAAATGTTTAGACTGGATAGCGTCCAATACTGCGGAATCGTCATAAATA

GTTGAATGTCGCCCTTTTGTCTTTGGC GCTGGTAAACCATATGAATTTTACTATTACCCCCTCTGGCAAAACTTCTTTTGCAAA

ATTGAGGGAGGGAAGGTAAATATTG ACGGAAATTATTCATTAGTTTACCAGACGACGATAAAAACCAAAATAGCGAGAGG

CCAAATGGCTCAAGTCGGTGA CGGTGATAATTCACCTTGAGGGTTATGATAGTGTTGCTCTTACTATGCCTCGTAATTCCTTTT

ATTAGAGCCAGCAAAATCA CCAGTAGCACCATTACCTGAGATTTAGGAATACCACATTCAACTAATGCAGATACATAACG

CTGCTATCGATGGTTTCATTGGTGACG TTTCCGGCCTTGCTAATACTGATGAATCTTTCTACCTGTAATAATGTTGTTCCGTTA

      CACCGTAATCAGTAGC TACACTGACAGAATCAA GTTTGCCTTTAGCGTCACAGGACGTTGGGAAGAAAAATCTACGTTAATAAAACGAAC      TACACT

TATGACCGAAAATGCCGAT GAAAACGCGCTACAGTCACTGGTATAATGAGCCAGTTCTTAAAATCGCATAAGGTAATTCACAAT

CCCCTTATTAGCGTTTG CCATCTTTTCATAATCAGAACGAGTAGTAAATTGGGCTTGAGATGGTTTAATTTCAACTTTAA

GAGGCGGTTCCGGTGGTGGCTCTG GTTCCGGTGATTTTGGTGTTTCTCGTCAGGGCAAGCCTTATTCACTGAATGAGCAGCTTT

TCAGAGCCGCCACCCTCAGAAC CGCCACCCTCAGAGCCACCACCCTCAAGAACCGGATATTCATTACCCAAATCAACGTA

TCAATGCTGGCGGCGGCTC TGGTGGTGGTTCTGGTGGCGGCTCTGTCAAGATTACTCTTGATGAAGGTCAGCCAGCCTATGCGC

      CAGGAGGT TACACTTGAGGCAGGTC AGACGATTGGCCTTGATATTCACAACCAACTTTGAAAGAGGACAGATGAACGGTGTACAGACCAG      TACACT

AATTCAGAGACTGCGCTTTCCATT CTGGCTTTAATGAGGATTTATTTGTTCAGTTCGGTTCCCTTATGATTGACCGTCTGCGCC

      TACCGTTCCAGTA TACACTAGCGTCATACA TGGCTTTTGATGATATGTGTCGAAATCCGCGACCTGCTCCATGTTACTTAGCCGGAACGA      TACACT

GACCCCGTTAAAACTTATT ACCAGTACACTCCTGATTTATCAGGCGATGATACAAATCTCCGTTGTACTTTGTTTCGCGCTTGG

      TACACTAGTGCCTTGAGTAACAGTG CCCGTATAAACAGTTAATGCCCCCTAATACACTAAAACACTCATCTTTGACCCCCAGCGATTATATACACT    

CAGCCTCTTAATACTTTCATGTTT CAGAATAATAGGTTCCGAAATAGGCCTTTTGCCTCTTTCGTTTTAGGTTGGTGCCTTCGT

ACTCCTCAAGAGAAGGATTAGG ATTAGCGGGGTTTTGTCATGAGGAAGTTTCCATTAAACGGGTAAAATACGTAATGCCA

CCCTCTCGACGGCACTTAT CCGCCTGGTACTGAGAAAAGTCTTTAGTCCTCAAAGCCTCTGTAGCCGTTGCTACCCTCGTTCCG

GATATAAGTATAGCCCG GAATAGGTGTATCACCGTACTCAGGCTTTTGCGGGATCGTCACCCTCAGCAGCGAAAGACAGC

GGGTGGCGGTTCTGAGGGTGGCGG TTCTGAGGGTGGCGGTACTAAACCTCGGCCTTTAACTCCCTGCAAGCCTCAGCGACCGAA

AGAGCCACCACCCTCATTTTCA GGGATAGCAAGCCCATGCGCCGACAATGACAACAACCATCGCCCACGCATAACCGATA

ACGAAACTCAGTGTTACGG TACATGGGTTCCTATACTATCGGTATCAAGCTGTTTAAGAAATTCACCTCGAAAGCAAGCTGATA

CCAGTACAAACTACAAC GCCTGTAGCATTCCACAGACAGCCCAAAAAAAAGGCTCCAAAAGGAGCCTTTAATTGTATCGG

CTAACGTCTGGAAAGACGACAAAA CTTTAGATCGTTACGCTAACTATGAGGAGATTTTCAACGTGAAAAAATTATTATTCGCAA

AATGAATTTTCTGTATGGGATT TTGCTAAACAACTTTCAACAGTTTCAGCGGAGTGAGAATAGAAAGGAACAACTAAAGG

C
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AACCATCACCCAAATC       TACACTACTACGTGGGCGATGG CCCTCAGGGCGAAAAACCGTCTAGACTCCAACGTCAAAG      ATTAAAGAACGTGTACACT

TAGGGTTCCGATTTAGTGCT TTACGGCACCTCGACCCCAAAAAACTTAGTGGACTCTTGTTCCAAACTGGAACAACACTCAACC

TGACGGGGTAGA GCTCCCCGATTAGCCGAGATAGAAGGGGAATAGCCAATCAAAA

AGCGCCCTAGCGCCCGCTCC TTTCGCTTTCTTCCCTTCCTTTCTCGCGCCGATTTCGGAACCACCATCAAACAGGATTTTCGCC

ACCACACCCGCCGCGC       TACACTGCGTAACC TGCTAGCGGTCACGCCCCCAGCAGGCAAGTGCTGGTTTG      AGTTGCAGCAAGCGGTCCACGTACACT

GTGCTCGTCAAAGCAACCAT AGTACGCGCCCTGTAGCGGCGCATTAACTCTCAGGGCCAGGCGGTGAAGGGCAATCAGCTGTTG

AATCAGAGTCGT TAGTGCTTTCCGAGACGGGGTATAACGTCACCAGTTTTTCTTT

TTCTCAGGATTCTGGCGTACCGT TCCTGTCTAAAATCCCTTTAATCGGCCCCAATACGCAAACCGCCTCTCCCCGCGCGTTGGC

GAGTCTGTCC       TACACTAAAAGGCC ACCGAGTATCAGTGATTTTTATACATTAATGAATCGGTG      CAGTCGGGAAACCTGTCGTGCCAGCTGTACACT

CAAAGAAGTATTGCT ACAACGGTTAATTTGCGTGATGAAAGCGGGCAGTGAGCGCAACGCAATTAATGTGAGTTAGCTCACTCA

GCCTGAGTAGAAGAACTC       TACACTCATCACTTAGTAATAATGCCTAAATTCTGGGG      TAAAGTGTAAAGCTACACT

ATATTGTTCTGGATATTACCAGCAAGGCCGATAGTTTTGCTTCCGGCTCGTATGTTGTGTGGA

ACGCTCATGG       TACACTCAGGAAAAATTG CAACGCCAGCCCACAATTACATCCGCTCCTGTGTGAAATTGTT      ATCATGGTCATAGCTGTTTTACACT

CATTTCAGACGATTG AGCGTCAAAATGTAGGTATTTTACGAATTCGAGCTCGGTACCCGGGGATCCTCAACTGTGAGGAGGCTC

ACCAATTCTTGG CAGTATTTACATCTTCGCGTCCGTGATGTGCCTGTCAGCACGC

GAAGGGTTCTATCTCTGTTGGCC AGAATGTCCCTTTTATTACTGCCGTGAAAACGGCCCGCCGCATTCTGGCCGCAGCACCACA

ATATTTTTGAATGGCT       TACACTCACAGACACGTAAGAATACG TGGCCTGAAAGCACTCTGATCACTGCGCGCCTGTG      ATCCAGCGCAGTGTACACT

GTTTTAGGG CTATCAGTTCGCGCATTAAAGACTAATCGTCTGATGCAGGGGGCACCGGCACCGCTGGCTGCAGGTAACCCGGCA

ACGAACCACCAGCAGA       TACACTAATACCGAAGAATCGCCATT AAAACGGCATCAATCGTTA      GTTCAGCATACACT

GGTGTTAAT ACTGACCGCCTCACCTCTGTTTTATCTACACCAGTGTAAGGGATGTTTATGACG

GAGAGCCAGCAGCAAA       TACACTGCCACGCTGCTGCCTGCAAC AGTGTTTCTTTGGGTAAAG      CTGGTAATTACACT

TTTGAGGTT CAGCAAGGTGATGCTTTAGATTTTTCACCGCAGGGCAACAGTGACCCGGCTCAT

TCTGGTCAGTTGGCAA       TACACTAATAAATCAACC CTCGGTTATCATTGCGCGGCGCCGGGC      ACTCAATCTACACT
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GATTTGGGTGATGGTTCACGTAGTGGG CCATCGCCCTGATAGACGGTTTTTCGCCCTTTGACGTTGGAGTCCACGTTCTTTAAT

      AAGTTTTTTGGGGTCG TACACTAGGTGCCGTAA AGCACTAAATCGGAACCCTAGGTTGAGTGTTGTTCCAGTTTGGAACAAGAGTCCACT      TACACT

CACGTTCGCCGGCTTTCCCCGTCAAGC TCTAAATCGGGGGCTCCCTTCTATCTCGGGCTATTCTTTTGATTTATAAGGGATTTT

AGAAAGCGAAA GGAGCGGGCGCTAGGGCGCTGGCGAAAATCCTGTTTGATGGTGGTTCCGAAATCGGC      TACACT

GCGCGGCGGGTGTGGTGGTTACGCGCA GCGTGACCGCTACACTTGCCTGCTGGGGCAAACCAGCGTGGACCGCTTGCTGCAACT

      TTAATGCGCCGCTACA TACACTGGGCGCGTACT ATGGTTGCTTTGACGAGCACCAACAGCTGATTGCCCTTCACCGCCTGGCCCTGAGAG      TACACT

TCCTGTTTAGCTCCCGCTCTGATTCTA ACGAGGAAAGCACGTTATACCCCGTCTCACTGGTGAAAAGAAAAACCACCCTGGCGC

TTTAGACAGGA ACGGTACGCCAGAATCCTGAGAAGCCAACGCGCGGGGAGAGGCGGTTTGCGTATTGG      TACACT

GGACAGACTCTTTTACTCGGT GGCCTCACTGATTATAAAAACACCGATTCATTAATGCAGCTGGCACGACAGGTTTCCCGACTG

      ATCACGCAAATTAACCGT TACACTTGT AGCAATACTTCTTTGTGAGTGAGCTAACTCACATTAATTGCGTT

GAGTTCTTCTACTCAGGCAAGTGATGTTATTACTAATTTAGGCACCCCAGGCTTTACACTTTA

      AAACTATCGG TACACTCCTTGCTGGTAATATCCAGAACAATATTCCACACAACATACGAGCCGGAAGCA      TACACT

CCATGAGCGTTTTTCCTGTTG CAATGGCTGGCGGTAATTGTGAGCGGATAACAATTTCACACAGGAAACAGCTATGACCATGAT

ATTTTGACGCT CAATCGTCTGAAATGGAGCCTCCTCACAGTTGAGGATCCCCGGG

GTCGTGTGACTGGTGAATCTG CCAATGTAAATAATCACGGACGCGAAGAACAGGCACGCGTGCTGGCAGAAACCCCCGGTATGA

      CAGTAATAAAAGGGACAT TACACTTCT GGCCAACAGAGATAGAACCCTTCTGTGGTGCTGCGGCCAGAATGCGGCGGGCCGTTTTCACGG      TACACT

AGCCATTCAAAAATATTGTCTGTGCCA CGTATTCTTACGCTTTCAGGTCAGAGTGCACAGGCGCGCAGTGACACTGCGCTGGAT

      ATTAGTCTTTAATGCG TACACTCGAACTGATAG CCCTAAAACTGCCGGGTTACCTGCAGCCAGCGGTGCCGGTGCCC

TCTGCTGGTGGTTCGTTCGGTATTTTT AATGGCGATTCTGATGCCGTTAACGATTTGCTGAAC

      AGATAAAACAGAGGTG TACACTAGGCGGTCAGT ATTAACACCCGTCATAAACATCCCTTACACTGGTGT      TACACT

TTTGCTGCTGGCTCTCAGCGTGGCACT GTTGCAGGCAGCAAAGAAACCTTTACCCATTACCAG

      TGAAAAATCTAAAGCA TACACTTCACCTTGCTG AACCTCAAAATGAGCCGGGTCACTGTTGCCCTGCGG      TACACT

TTGCCAACTGACCAGATATTGATTGAG GGTTTGATAACCGCAACCGCGCCCGGCGGATTGAGT

 LM RM interface  LMNR interface Lid

Figure S23. Design template of the lid element (center) with interfaces M and N to right and 
left mold ends.
Attractive helix ends have either 2 nt 5' staple extensions and 2 nt 3' staple  recessions or vice 
versa. They are marked with yellow circles. Repulsive helix ends  carry 5'-TACACT ssDNA 
extensions at the 5' and 3'-ends: They are marked with blue circles. 'Neutral ' helix ends ate which 
end staples were omitted are shown in orange. Colors and symbols are as in Figure S22.
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AATACTTCTTTGATTAGTACGC   GTTGTAGCAATTAACCAATTCCACTCTGTCCATCAC GCACCGCTCACTTATTGTGTGAAATTG   ATCATAGCTGTTTCC

AGCAAGGCC GATAGTTTGAGTTCTTCTACTCAGGCAAGTGATGTTATACCATGATTACGAATTCGAGCTCGGTACCCGGGGATCCTCAACTGTGA

GCCATTGCAAC       TACACTGCCAAACAATATTACCTATC CAGTTCGCGTCCGTGAGCCTCCGGTAAGCACGCGTGCCTGTTC      TCATACCGGGGGTTTCTGCCATACACT

AGACGATTGAGCGTCAA AATGTAGGTATTTCCATGAGCGTTTTTCCTCCGTGAAAACGGCCCGCCGCATTCTGGCCGCAGCACCACAGAGTGCAC

CACGACCAGTAAAAAAAAAAAAAAAA               ATTCACCAGTCAGCAGTACA TTGTATTGGATACTGCGCGCCTGAAATGCAGTGTCGATCCAGC      CCGGTGCCCCCTGCATCAGACTACACT

TCAGGTCAGAAGGGTTC TATCTCTGTTGGCCAGAATGTCCCTTTTATCACCGCTGGCTGCAGGTAACCCGGCATCTGATGCCGTTAACGATTTGC

TAGTCTTTAAT       TACACTCTATATTTTTGAATGGCAGACAATCGTG GCATAAGAATATCAAAGCGTGGTGTGTCCTTACACTAAACATC      TCTTTGCTCGTCATACACT

TCGTTCGGT ATTTTTAATGGCGATGTTTTAGGGCTATCAGTTCGCGCAACCTTTACCCATTACCAGCCGCAGGGCAACAGTGACCCGGCTCATAC

AGTATTAACACAAAAAAAAAAAAAAA               AGGCGGTCCAGAGGTGAGATAAAACAGC AGATTGCGACCACGCGCGGTCCGCCGGGCACTCAA      GGGGTCATTGCAGGCGCTTTCTACACT

AGATTTTTC ATTTGCTGCTGGCTCTCAGCGTGGCACTGTTGCAGGCGGCTGATGCTGGACACCTCCAGCCGTAAGCTGGTTGCGTGGGATGGCAC

TCAATCAATAT       TACACTACCCCTCAAATATCAATGCTGAACATCA CCTCGGTGAAAGCCACCGTAACGGCAGAGAATGCCCAACCGCA      GTCTGGTCAGCAGTACACT

TAGATAACCTTC CTCAATTCCTTTCAACTGTTGATTTGCCAACTGACCAGCAGCACCACGCTGACGTTCTACAAGTCCGGCACGTTCCGTTATGA

ATTAGAGCCGTCAATA       TACACTACTAATAGCACTAACA GAGGCACATCCAAATATCTTTAGGCTGGCAGCCTCCGGCCAGACGTCTTTCGTCT      GTCCGTTTTACACT

GAATTGTTTGTA AAGTCTAATACTTCTAAATCCTCAAATGTATTATCCGCGTTTGCCGGAACGGCAATCAGCATCGTTTAACTTTACCCTTCATC

TTATTAATTTTAAAAGAAAAAAAAAAAAAAA               CCCGAACGATCCTTTG TAACCTTTAGTGACAACTCGTATACAGGCGGAAAAAAAGCCGCCCGTAAAAAATC      TCGACATATACACT

TCCTTCTGGTGG TTTCTTTGTTCCGCAAAATGATAATGTTACTCAAATGTACACAACCGCCCAACTGCTGGCGGCAAATGAGCAGAAATTTAAGT

ATGATGGCAATTC       TACACTATTATCAGTATTCCTGATCA TCACGGATCAAGCGGAATTAGAAACAGACGCAGAGACGGAAAATAGCTCTC      TGGTGAAGGGATACACT

CTTCCATTATTCAGA AGTATAATCCAAACAATCAGGATTATATTGATCGGAGAAAGTCTATCTCTCACAAATTCCGGGACTGGTAAACATGGCGC

TAAAACAGAAATAAAAAAAAAAAAAAAA               TTTGCACG TATCAAAATTAACCAGTACAGGTTAGAACCTAAACAATCGGCGAAACCTCACCGGCGGATAAC      CGCCACGGGAATACACT

ACTGTATATTCATCT GACGTTAAACCTGAAAATCTACGCAATTTCTTGCTCCACCTCTGAAAGCTTGGCACTGGCCGTCGTTTTACAACGTCGTG

GATTCGCCTGATT       TACACTCAATAACG ATCGGGAGAAATTACCCAGTAACAGTACCTTTAACGCCAGGGTTTTCAAGTTGGGAGGCGATT      GATGTGCTGCATACACT

AATGAATAATTCGCC TCTGCGCGATTTTGTAACTTGGTATTCAAAGCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCC

ACATCAAGAAAACCC   TGAAACAAGAAGATGAAGCA AAAGGAAGTCAATTACCTGAACTGTTGGGCTGCGCTTCAGCCAATTCCGCC   GAACCAGGCAAAG

TAAAAAAGGTAA TTCAAATGAAATTGTTAAATGTAATTAATTTTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTG

GTGAATAACCTTGCTTTC   ATATGTGAAAATCAATATCGGCCTATGGAAACAGTA CATACGACAGTTTTGAGGGGACGCCAGTGCATCTG   GACGTAACCG

TCAAGGATT CTAAGGGAAAATTAATTAATAGCGACGATTTACAGATGCGCCCATCTACACCAACGTGACCTATCCCATTACGGTCAATCCGCCGT

TTAAGACGCTGAGAAGAGTGT   AGCTTAGATAGC GATGGATTCTCCGTGGGAACAAAAACAAACCCGTCAATGTGAGCGAGTAAC   AATTCATCAACATTA

GGTTAAAAAGGTAGTCTCTC AGACCTATGATTTTGATAAATTCACTATTGAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTTGATGGCGTT

GATGCAAATCCAATCG       TACACTTGCTTAAAACTATATGTTAT ATACCAATAGGTCCGGCTTAGGTTGGGTTTTTTAATCAGCTCATTGTTAAA      TTAAATTTTACACT

AACTAAAAT ATATTTGAAAAAGTTTTCTCGCGTTCTTTGTCTTGTGCGAATTTTAACAAAATATTAACGTTTACAATTTAAATATTTGCTTATAC

ATTTAATGGTTTGAAATAC       TACACTTGACCTAACATC TTCACAGGAAGATTAATTTCCCCAAAACAGAAAAGTACCCCGGTTGATAAT      TGTCAATCATATGTACACT

TATGATTCCGGTGTTTATTC TTATTTAACGCCTTATTTATCACACGGTCGTGCTAGTTTTACGATTACCGTTCATCGATTCTCTTGTTTGCTCCA

CAAATTCTTACCAGTAAG   TATAGCGTTATCATATTGTT TAGAAAAAGCCTGAGAGTCATTACTAGTCATTGCCCAGGCTATTACAAAGG  TGGAGAGATC

TATGGCGAT TCTCAATTAAGCCCTACTGTTGAGCGTTGGCTTTAAAAAATAGCTACCCTCTCCGGCATTAATTTATCAGCTAGAACGGTTGAATA

ATTTAGGCAGAGGCATTTT       TACACTAACATGTACAAC GCCCATCAATATGATTTAACAAATCACGAGACAGTAGGGTGAGAAAGGCCG      GTAAAGATTCAAATACACT

GAATTACTTTACCTTTTGTC GGTACTTTATATTCTCTTATTACTGGCTCGCTACACATTACTCAGGCATTGCATTTAAAATATATGAGGGTTCTA

CAGAACGCGCCTGTTTAT   AATGAGCTACATGTTCATAA ACACGACGACAAAAATTTTTGTCCAGACAAGGATATTTCAACGTTTAAGCC  CCGCGGGAGA

GATGGGATA TTATTTTTCTTGTTCAGGACTTATCTATTGTTGATAAAAGTATTACAGGGTCATAATGTTTTTGGTACAACCGATTTAGCTTTATG

AACCAATCAATAATCGGCTTT   CATGTAGATTAC GAGCAGAGCTAATAAGCAATAAAGCCTGCAAAATTGGCAAAGAATTAGCAA   AAATAAATCATACAG

TGAGTGCGGTACTTGGTTTA ATACCCGTTCTTGGAATGATAAGGAAAGACTGGATGTTAATGCTACTACTATTAGTAGAATTGATGCCACCTTTT

TCATTACCGCGCCCAAGG   CGTAGGAAATTTTCATCGTT TTTGCGAGCTGTCGAGAACAAGCAAGCTTTGGGGCTATTTTCATTTAGCTA   AAATAACCTG

TCTTAGAAT ACCGGATAAGCCTTCTATATCTGATTTGCTTGCTATGACCATTTGCGAAATGTATCTAATGGTCAAACTAAATCTACTCGTTCGCA

CCGACTTGCGGGAGGAG   TTAGCGAACCTCAGGC GTTAACAGTTGATTCCCAATTCACGCGTTCCATATTCTGGAAGTTTCA  CACAACTAAAGTACGGTG

GTAGCTGGGTGCAAAAT AGCAACTAATCTTGATTTAAGGCTTCAAAACATATTTAAAACATGTTGAGCTACAGCATTATATTCAGCAATTAAGCT

CTTTCCAGAGCCT       TACACTACGAGCGTCAACGCTA TACATCTTATCCTGAGGATGGCTTAGAATTTATTTTTGCAAGAGGTC      TTTAATTGCTCCTTTTGATTACACT

GATAAAT AATATGGCTGTTTATTTTGTAACTGGCAAATTGGTACTCTCTAATCCTGACCTGTTGGAGTTTGCTTCCGGTCTGGTTCGCTTTGAAG

TCAAAAATGAA       TACACTGTTTAACGGATTTTTTTAAGAAACTCGAGCCAATCC AAAGTTTTAATAATATCGCAGACTTCAAGCCCGAA      AAGATTAAGAGGATACACT

CCCGTCTAATGCGCTTC CCTGTTTTTATGTTATTCTCTCTGTAAAGGCTGCTATTTTTGATGCAATCCGCTTTGCTTCTGACTATAATAGTCAGG

AATTGAGCGCTAAGA   AAGTCAGAGGGTAACACACC CTGTAACTGAACAGGTCTTTACAGAATTCAAAAATACCATAAA   CAAGTTCAGAAAACGAGAATG

TTGGGCT TAACTCAATTCTTGTGGGTTATCTCTCTGATAGTTTAAAGCATTTGAGGGGGATTCAATGAATATTTATGACGATTCCGCAGTATTGG

TATCTTACCGAAA   GCAATAGCAATAATGAAAGAAACAAG AGCAGCGTTAATAGGATGACTAATGTTTAAATAGTAAGAGGGGGT   AAAGAAGTTTTGCCA

GGTTTCCTTCTGGTAAC TTTGTTCGGCTATCTGCTTACTTTTCTTAAAAAGGGCTTTTGCAAAAGCCTCTCGCTATTTTGGTTTTTATCGTCGTC

TGGCATGATTAAGAC   GAATACCCAAAAGAACAATA ACGAACGCAATCTCGTTTACCAGAGGATCATAACCCAACACTA   CCTTACGAGGCATAGTAAGAG

TATTTTC TACGTTTGCTAACATACTGCGTAATAAGGAGTTTCCTTTTGGCGTTATGTATCTGCATTAGTTGAATGTGGTATTCCTAAATCTCAAC

AAAGACACCAC       TACACTAGAAACGCCATATAAAGCAAGGTGAT AAACATCACATACGAAAGATTTACAGGTAAACATTATAACGGAAC      AATAAAACGAACTTACACT

GGCGCTGGTAAACCATA TGAATTTTCTATTGATTGTGACAAAATAAACTTATTCCAACGTAGATTTTTCTTCCCAACGTCCTGACTGGTATAATG

GGAAGGTAAATAT   CGATTGAGGGAGCAACCGAC ATTCAAAAGGGTGGCTAAAGAAAGAACGCGATTTTTACCTTAT   AGTCAACTTTAATCATTGTGAAT

TCGGTGACGGTGATA ATTCACCTTTAATGAATAATTTCCGTCAATAATTAAACCATCTCAAGCCCAATTTACTACTCGTTCTGGTGTTTCTCGTC

ACCAGTAGCACCATTATT   GCAAAATCTGGG AATTAGAGCCAGCCATTGCCCTCTTGATCAGTGAATAAGGCTTCTGCTCATTAACAAAG   GTAATCAACG

GGTGCTGCTATCGAT GGTTTCATTGGTGACGTTTCCGGCCTTGCTAATGGTGGGTAATGAATATCCGGTTCTTGTCAAGATTACTCTTGATGAAG

GCGTCAGACTG       TACACTTGCCTTTAATCAAGTT AGACGACCTGACGTAATCAGTAGTAGGCTGGCGCACAGGGTACAGACTGAACGGT      GAAAGAGGACAGATACACT

GCTAATAAGGGGGCT ATGACCGAAAATGCCGATGAAAACGCGCTAAAAGTTGGTCAGTTCGGTTCCCTTATGATTGACCGTCTGCGCCTCGTTCC

CCAGAGCCACCACCGG       TACACTCACCGGAATTTC ATAATCAAAATCCATCTTAGCCGTTTGCTCCATGTTACTCCTGATCCGCGAGTGTCGAA      GATAAATTTACACT

TGGCTCTGAGGGTGG CGGTTCTGAGGGTGGCGGCTCTGAGGGAGGCGGTTAGGCGATGATACAAATCTCCGTTGTACTTTGTTTCGCGCTTGGTA

AGCCGCCGCCATACACT      CCAGAACCACCACCAGGCCG CCAGATTACCACCCTCAGACAGCCCCCATCTTTGAAAACACTCATACACTA      TACACTAAGAGGCAAAAGA

ATATCAAGGCCAATC GTCTGACCTGCCTCAACCTCCTGTCAATGCTCGTTTTAGGTTGGTGCCTTCGTAGTGGCATTACGTATTTTACCCGTTTA

GGAAAGCGCAGTCTCTCA   GCCAGAATTAAATAAA TCCTCATAACAAATCCATTCACATTTTCATGAGGAAGTTTAAAGACTTTGAGGAC   CGCAGAGGCT

CTCCTGTATCATCAA AAGCCATGTATGACGCTTACTGGAACGGTAAATTCTAGCCGTTGCTACCCTCGTTCCGATGCTGTCTTTCGCTGCTGAGG

TTGAGTAACAGAA   TCAGTGCCTAACGGGGTAAG TTTGTCACTGTACTGGTAAGCGGGATCTTTTCCGCGTTAAAGGTGCAGGGA   TAGGTCGCTGAGGCT

ATAGGTTCCGAAATA GGCAGGGGGCATTAACTGTTTATACGGGCAGAATATATCGGTTATGCGTGGGCGATGGTTGTTGTCATTGTCGGCGCAAC

CTCCTCAAGAGAAGGAAG   GGCTGAGA AAGTATTAAGAATGATGAAACCGATATATTCACAGCTTGATACTTAATGAATTTCTTTCGAGG   GACAGCTTGC

CTCGACGGCACTTAT CCGCCTGGTACTGAGCAAAACCCCGCTAATCCTAAATAAACCGATACAATTAAAGGCTCCTTTTGGAGCCTTTTTTTTGG

TCACCGTACTCAT   TAGGTGTAGCCCGGAAAAGT ATAAATCTAGGGTTGATATACGTTGAAATTTTTTCGAATAATAGGAATTGC   GGAGGAACAACTAAA

GGTTCTGAGGGTGGC GGTTCTGAGGGTGGCGGTACTAAACCTCCTTTCTATTCTCACTCCGCTGAAACTGTTGAAAGTTGTTTAGCAAAATCCCA

ATAGCAAGCCCAATAGAA   TTTCAGGGCAGAGCC ACCACCCTCATCTGTAGCCACCCTTAAATGAATTTTTCCAGACGTTAGGTCGTCTT   CGAAAGTTTT

AGATCGTTACGCTAACTATGAGGGCTGTCTGTGGAATGCTACAGGCGTTGTAGTTTGTAC TGGTGACGAAACTCAGTGTTACGGTACATGGGTTC
ACATCACTTGCCTGAGTAGAAGAACTCAAACTATC GGCCTTGCTTCACAGTTGAGGATCCCCGGGTACCGAGCTCGAATTCGTAATCATG

GTTGCAATGGCTGGCGGTAATATTGTTCTG GATATTACCGGAGGCTCACGGACGCGAAGAACAGGCACGCGTGCTGGCAGAAACCCCCGGTATGA

      AGGAAAAACGC TACACTTCATGGAAATACCTACATT TTGACGCTCAATCGTCTGTGCACTCTGTGGTGCTGCGGCCAGAATGCGGCGGGCCGTTTTCACGGAAAAAAAAAAAAAAA               

TACTGGTCGTGTGACTGGTGAATCTGCCAA TGTAAATAATCCATTTCAGGCGCGCAGTGACACTGCGCTGGATCGTCTGATGCAGGGGGCACCGG

      ATAAAAGGGACATTCTGGC TACACTCAACAGAGATA GAACCCTTCTGACCTGAGCAAATCGTTAACGGCATCAGATGCCGGGTTACCTGCAGCCAGCGGTG      TACACT

ATTAAAGACTAATAGCCATTCAAAAATATTGTCTGTGC CACGTATTCTTACGCTTTGAACACACCAGTGTAAGGGATGTTTATGACGAGCAAAGA

      GCGCGAACTGA TACACTTAGCCCTAAAACATCGCCATTAAAAAT ACCGAACGAGTATGAGCCGGGTCACTGTTGCCCTGCGGCTGGTAATGGGTAAAGGTT      TACACT

GTGTTAATACTGACCGCCTCACCTCTGTTTTATCTTCT GCTGGTGGTCGCAACCGCGCCCGGCGGATTGAGTGCGAAAGCGCCTGCAATGACCCC

      CGCCTGCAACA TACACTGTGCCACGCTGAGAGCCAGCAGCAAAT GAAAAATCTGTGCCATCCCACGCAACCAGCTTACGGCTGGAGGTGTCCAGCATCAGCAAAAAAAAAAAAAAA               

ATATTGATTGAGGGTTTGATATTTGAGGTTCAGCAAGG TGATGCTTTCACCGACGGTGCTGCCGTTGGCATTCTTGCGGTTGCTGCTGACCAGAC

      CTGGTCAGTTG TACACTGCAAATCAACAGTTGAAAGGAATTGAG GAAGGTTATCTATCATAACGGAACGTGCCGGACTTGTAGAACGTCAGCGTGGTGCTG      TACACT

TATTGACGGCTCTAATCTATTAGTTGTTAGTGCTC CTAAAGATATTTGGATGTGCTCTGGCCGGAGGCTGCCAGCGACGAGACGAAAAAACGGAC

      GATAATAC TACACTATTTGAGGATTTAGAAGTATTAGACTT TACAAACAATTCGATGAAGGGTAAAGTTAAACGATGCTGATTGCCGTTCCGGCAAACGCGAAAAAAAAAAAAAAA               

CTTTTAAAATTAATAACGTTCGGGCAAAGGATTTA ATACGAGTTGTCACTAAAGGCCGCCTGTGCGGCTTTTTTTACGGGATTTTTTTATGTCGA

      TTTGAGTA TACACTACATTATCATTTTGCGGAACAAAGAAA CCACCAGAAGGAACTTAAATTTCTGCTCATTTGCCGCCAGCAGTTGGGCGGTTGTGTACA      TACACT

GAATTGCCATCATCTGATAATCAGGAATATGA TGATAATTCCGCTTGATCCGCTGTTTCTGCGTCTCTTTTTCCGTGAGAGCTATCCCTTCACCA

      ATCAATATAATCCTGATTGTT TACACTTGGATTATACT TCTGAATAATGGAAGGCGCCATGTTTACCAGTCCCGGAATTTGTGAGAGATAGACTTTCTCCG      TACACT

TATTTCTGTTTTACGTGCAAATAATTTTGATA TGGTAGGTTCTAACCTGTACGTTTCGCCGATTGTTTCCGGTGAGGTTATCCGTTCCCGTGGCG

      AAGAAATTGCGTAGATTTTCA TACACTGGTTTAACGTC AGATGAATATACAGTCACGACGTTGTAAAACGACGGCCAGTGCCAAGCTTTCAGAGGTGGAGCAAAAAAAAAAAAAAA               

AATCAGGCGAATCCGTTATTGTTTCTCCCGAT GTAAAAGGTACTGTTACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATC

      GCTTTGAATACCA TACACTAGTTACAAAATCGCGCAGA GGCGAATTATTCATTGGCGATCGGTGCGGGCCTCTTCGCTATTACGCCAGCTGGCGAAAGGGG      TACACT

GTTTTCTTGATGTTTGTTTCATCATCTTCTTT TGCTCAGGTAATTGACTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGT

AATTAATTACATTTAACAATTTCATTTGAA TTACCTTTTTTACAGGAAGATCGCACTCCAGCCAGCTTTCCGGCACCGCTTCTGGTGCCGG

AAGCAAGGTTATTCACTCACATATATTGATTTATG TACTGTTTCCATAGGCCGATACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACG

GTAAATCGTCGCTATTAATTAATTTTCCCTTAG AATCCTTGAACGGCGGATTGACCGTAATGGGATAGGTCACGTTGGTGTAGATGGGCGC

ACTCTTCTCAGCGTCTTAATCTAAGCTATC GCTATGTTTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTGATGAA

ATAGTGAATTTATCAAAATCATAGGTCT GAGAGACTACCTTTTTAACCAACGCCATCAAAAATAATTCGCGTCTGGCCTTCCTGTAGCCAG

CGATTGGATTTGCATCAGCATTTACATATAGTTAT ATAACCCAACCTAAGCCGGACCTATTGGTTAAAAAATGAGCTGATTTAACAAAAATTTAA

      CAAGACAAAGAACGCG TACACTAGAAAACTTTTTCAAATAT ATTTTAGTTGTATAAGCAAATATTTAAATTGTAAACGTTAATATTTTGTTAAAATTCGCA      TACACT

GTATTTCAAACCATTAAATTTAGGTCAGAA GATGAAATTAATCTTCCTGTTTTTGGGGCTTTTCTGATTATCAACCGGGGTACATATGATTGACA

      CGACCGTGTGA TACACTTAAATAAGGCGTTAAATAA GAATAAACACCGGAATCATATGGAGCAAACAAGAGAATCGATGAACGGTAATCGTAAAACTAGCA      TACACT

TACTGGTAAGAATTTGTATAACGCATATGATACTA AACAGGCTTTTTCTAGTAATGACTCTCAGGCAATGACCTGATAGCCTTTGTAGATCTCTC

AAGCCAACGCTCAACAGTAGGGCTTAATTGAGA ATCGCCATATATTCAACCGTTCTAGCTGATAAATTAATGCCGGAGAGGGTAGCTATTT

AAAATGCCTCTGCCTAAATTACATGTTGGC GTTGTTAAATCATATTGATGGTGATTTGACTGTCTCCGGCCTTTCTCACCCTTTTGAATCTTTAC

      CGAGCCAGTAA TACACTTAAGAGAATATAAAGTACC GACAAAAGGTAAAGTAATTCTAGAACCCTCATATATTTTAAATGCAATGCCTGAGTAATGTGTAG      TACACT

AAACAGGCGCGTTCTGCATTAGCTGAACATGTTGT TTATTGTCGTCGTCTGGACAAAAATTTTTATCCTTGCGTTGAAATAAAGGCTTCTCCCGC

CAACAATAGATAAGTCCTGAACAAGAAAAATAA TATCCCATCCATAAAGCTAAATCGGTTGTACCAAAAACATTATGACCCTGTAATACTT

AGCCGATTATTGATTGGTTTCTACATGCTC GTAAATTAGCTCTGAGGCTTTATTGCTTAATTTTGCTAATTCTTTGCCTTGCCTGTATGATTTAT

CTTTCCTTATCATTCCAAGAACGGGTAT TAAACCAAGTACCGCACTCAAAAAGGTGGCATCAATTCTACTAATAGTAGTAGCATTAACATC

TTGGGCGCGGTAATGATTCCTACGATGAAAATAAA AACGGCTTGCTTGTTCTCGACAGCTCGCGCCCCAAATGAAAATATAGCTAAACAGGTTAT

GCAAGCAAATCAGATATAGAAGGCTTATCCGGT ATTCTAAGATGCGAACGAGTAGATTTAGTTTGACCATTAGATACATTTCGCAAATGGT

CCTCCCGCAAGTCGGGAGGTTCGCTAAAAC GCCTCGCGTGAATTGGGAATCAACTGTTATATGGAATGAAACTTCCAGACACCGTACTTTAGTTG

TTGAAGCCTTAAATCAAGATTAGTTGCT ATTTTGCACCCAGCTACAGCTTAATTGCTGAATATAATGCTGTAGCTCAACATGTTTTAAATA

AGGCTCTGGAAAGACGCTCGTTAGCGTTGGTA AGATTCAGGATAAAATTCTAAGCCATCCGCAAAAATGACCTCTTATCAAAAGGAGCAATTAAA

      AATTTGCCAGTTA TACACTCAAAATAAACAGCCATATT ATTTATCCTTCAAAGCGAACCAGACCGGAAGCAAACTCCAACAGGTCAGGATTAGAGAGTACC      TACACT

TTCATTTTTGACGTTAAACAAAAAATCGTTTCTTATTT GGATTGGCTCGAATTAAAACGCGATATTTGAAGTCTTTCGGGCTTCCTCTTAATCTT

      AATAGCAGCCTTTACAGAG TACACTAGAATAACATAAAAACAGG GAAGCGCATTAGACGGGCCTGACTATTATAGTCAGAAGCAAAGCGGATTGCATCAAA      TACACT

TTAGCGCTCAATTACCCTCTGACTTTGTTCAG GGTGTTCAGTTAATTCTGTAAAGACCTGATTTTTGATTTATGGTCATTCTCGTTTTCTGAACT

TCAGAGAGATAACCCACAAGAATTGAGTTA AGCCCAACCAATACTGCGGAATCGTCATAAATATTCATTGAATCCCCCTCAAATGCTTTAA

TCGGTAAGATAGCTATTGCTATTTCATTGTTTCTTGCT CTTATTAACGCTATCCAGTCTAAACATTTTACTATTACCCCCTCTGGCAAAACTTCT

CCCTTTTTAAGAAAAGTAAGCAGATAGCCGAACAAA GTTACCAGAAGGAAACCGACGACGATAAAAACCAAAATAGCGAGAGGCTTTTGCA

CTTAATCATGCCAGTTCTTTTGGGTATTCCGT TATTATTGCGTTTCCTCTGGTAAACGAGGGTTATGATAGTGTTGCTCTTACTATGCCTCGTAA

TCCTTATTACGCAGTATGTTAGCAAACGTA GAAAATAGTTGAGATTTAGGAATACCACATTCAACTAATGCAGATACATAACGCCAAAAGG

GTGGTGTCTTTGCGTTTCTTTTATATGTTGCCACCTTT ATGTATGTGATGAATCTTTCTACCTGTAATAATGTTGTTCCGTTAGTTCGTTTTATT

      GGAATAAGTTTATTTTGTC TACACTACAATCAATAGAAAATTCA TATGGTTTACCAGCGCCCATTATACCAGTCAGGACGTTGGGAAGAAAAATCTACGTT      TACACT

ATTTACCTTCCCTCCCTCAATCGGTTGAAT GTCGCCCTTTTGTCTTTAGCCAGTTCTTAAAATCGCATAAGGTAATTCACAATGATTAAAGTTGA

TGACGGAAATTATTCATTAAAGGTGAAT TATCACCGTCACCGAGACGAGAAACACCAGAACGAGTAGTAAATTGGGCTTGAGATGGTTTAA

TAATGGTGCTACTGGTGATTTTGCTGGCTCTAATT CCCAAATGGCTCAAGAGGGCAAGCCTTATTCACTGAATGAGCAGCTTTGTTACGTTGATT

ATTAGCAAGGCCGGAAACGTCACCAATGAAACC ATCGATAGCAGCACCCTTCATCAAGAGTAATCTTGACAAGAACCGGATATTCATTACC

CAGTCTGACGCTAAAGGCAAACTTGATTCT GTCGCTACTGATTACGTCAGCCAGCCTATGCGCCTGGTCTGTACACCGTTCATCTGTCCTCTTTC

      TAGCGCGTTTTCATCGGCA TACACTTTTTCGGTCAT AGCCCCCTTATTAGCGGAACGAGGCGCAGACGGTCAATCATAAGGGAACCGAACTGACCAACTTTTACACT      

CCGGTGGTGGCTCTGGTTCCGGTGATTTTGATTAT GAAAAGATGGCAAACGGCTAAGTAACATGGAGCAGGTCGCGGATTTCGACACAATTTATC

      AACCGCCTCCCTCAGA TACACTGCCGCCACCCTCAGAACCG CCACCCTCAGAGCCATACCAAGCGCGAAACAAAGTACAACGGAGATTTGTATCATCGCCTTACACT      

TGGCGGCGGCTCTGGTGGTGGTTCTGGTGG CGGCTCTGAGGGTGGTAATCGCTGGGGGTCAAAGATGAGTGTTTTAGTGTATTCTTTTGCCTCTT

      TACACTGCATTGACAGGAGGTTGAGGCAGGTCAGAC GATTGGCCTTGATATTAAACGGGTAAAATACGTAATGCCACTACGAAGGCACCAACCTAAAACGATACACT      

AGAGACTGCGCTTTCCATTCTGGCTTTAATGAGGA TTTATTTGTTTGTGAATGGAAACTTCCTCATGAAAAAGTCTTTAGTCCTCAAAGCCTCTG

ATTTACCGTTCCAGTAAGCGTCATACATGGCTT TTGATGATACAGGAGCCTCAGCAGCGAAAGACAGCATCGGAACGAGGGTAGCAACGGC

CTGTTACTCAAGGCACTGACCCCGTTAAAA CTTATTACCAGTACAGTGACGATCCCGCAAAAGCGGCCTTTAACTCCCTGCAAGCCTCAGCGACC

CCCGTATAAACAGTTAATGCCCCCTGCC TATTTCGGAACCTATGTTGCGCCGACAATGACAACAACCATCGCCCACGCATAACCGATATAT

TCCTTCTCTTGAGGAGTCTCAGCCTCTTAATACTT TCATGTTTCAGAATATATCGGTATCAAGCTGTTTAAGAAATTCACCTCGAAAGCAAGCTG

AGGATTAGCGGGGTTTTGCTCAGTACCAGGCGG ATAAGTGCCGTCGAGCCAAAAAAAAGGCTCCAAAAGGAGCCTTTAATTGTATCGGTTT

GAGTACGGTGATACACCTATTCCGGGCTAT ACTTATATCAACCCTAGATTTTCAACGTGAAAAAATTATTATTCGCAATTCCTTTAGTTGTTCCT

GAGGTTTAGTACCGCCACCCTCAGAACC GCCACCCTCAGAACCTGGGATTTTGCTAAACAACTTTCAACAGTTTCAGCGGAGTGAGAATAG

CTATTGGGCTTGCTATCCCTGAAAATGAGGGTGGT GGCTCTGAGGGTGGCTACAGAAAATTCATTTACTAACGTCTGGAAAGACGACAAAACTTT

ACCCATGTACCGTAACACTGAGTTTCGTCACCA GTACAAACTACAACGCCTGTAGCATTCCACAGACAGCCCTCATAGTTAGCGTAACGAT

TACACTTGACGGGGAAAGCCGGCGAACGTGGCG

TACACTGCTTAATGCGCCGCTACAGGG

TACACTGACAGGAACGGTACGCCAGAATCCTGA

AGAATAACATCACTTGCCTGAGTA

GTTTTGACGCTCAATCGTCTGAAATGGAT

AAGTAAGAATACGTGGCACAGAC

ATTAAAACAGAGGTGAGG

CTTATCAAACCCTCAATCAAT

TACACTGAGCACTAACAACTAATAGATTAG

TACACTAGTTTGAGTAACATTATCA

TTATGGCAATTCATCAATATAATCCT

TACACTTTTAACGTCAGATGAATAT

TTAAGTTACAAAATCGCGCAGAGGCG

CATGGAAACAGTACATAAATC

CATCCTTGAAAACATAGCGATAGCTT

TGATCGCAAGACAAAGAACGC

TACACTGATAAATAAGGCGTTAAATAA

TACACTCGCCAACATGTAATTTAGGCAGAGGCA

ACACATGTTCAGCTAATGCAGAA

AAACCAAGTACCGCACTCATCGAGAACAA

AAGGTATTCTAAGAACGCGAGGC

TACACTATTTGCCAGTTACAAAATAAACAGCCA

TTAGAATAACATAAAAACAGG

CATAAGCCCAATAATAAGAGCAAGAA

TACACTACGCAATAATAACGGAATA

TACACTCAAAGACACCACGGAATAAGTTTA

TACACTTTGACGGAAATTATTCATT

TATCACCAATGAAACCATCGATAGCA

TCTAGCGTTTGCCATCTTTTC

ATGCCGCCACCAGAACCACCACCAGA

AAAAAGCGCAGTCTCTGAATT

CTTATAAACAGTTAATGCCCCCTGCC

GAGCCCCCGATTTAGAGCTTACACTCCTAAAGG

CCACACCCGCCGCTACACTCGTAACCA

GCCGATTAAAGGGATTTTATACACTAACAGGAG

TTCTTTGATTAAGCAATAC

CTCATGGAAATACCTACGAAAAACG

AACCACCAGCAGAAACCGAACG

CACCTTGCTGAACCTCA

TCTAAAATATCTTTAGTACACTGAAGGTTA

GAACGTTATTAATTTTAAATACACT

TCCTGATTATCAGACATCATAT

AATTGCGTAGATTTTCAGGTACACT

GATTGCTTTGAATAATTCGCCT

TTTGAATTACCTTTTTT

TAATTTTCCCTTAGCTATTAAT

ATACCGACCGTGTTACACTGGTTTGAA

GAATCGCCATATTTAACAATACACTTTAATTGA

ACGACAATAAATCCAGACG

TTCCAAGAACGGGTATTCCTTATCA

AGAAGGCTTATTCAGATAT

AGCGTCTTTCCAGAGCCTATACACTCGCTAACG

CCTTTACAGAATAGCAG

CCCACAAGAATTGAAGAGATAA

CCAGAAGGAAACCGAGGAATACACT

ACATATAAAAGAAACGTACACTAGGTGGCA

GAGGGAGGGAAGGTAAATATACACT

AGCAAGGCCGGAAATTACCATT

TCGGTCATAGCCCCCTT

AGCCACCACCCTCAACCCTCAG

AGCCAGAATCTCATTAA

TGAGTAACAGTGCCCAGTGCCT

AAAAAAAAAAAAAAA

CCTGAAA

ATTGGGCTTGAGATGGCC

TGATAGACGGTTTTTCGCCC

AACGTGGACTCCAACGTCAAATACACT

GGTCCACGCTGGTTTGCCCCAGCAGGCTACACT

GGCCAACGCGCGGTACACT

CCGCTCACAATTCCACACAACATACGACT

TACCGGGGGTTTCTGCCAGCAAT

TCGTTAACGGCATCAGATGCCGGGTTAAA

CATTGCAGGCGCTTTCGCACTCAACT

ACATCCTCATAACGGAACGTGCCGGACTTCA

CGCCAGCAGTTGGGCGGTTGTGTATACACT

AAACGTACAGCGCCATGTTTACCAGTCCCTACACT

TTCGCTATTACGCCAGCTGGCGAATA

CAGTATCGGCCTCAGGAAGATCGCACTCCTACACT

CTGGCCTTCCTGTAGCCAGCTTTCAT

AAAAACAGGAAGATTGTATAAGCAAATATGT

TAGCTGATAAATTAATGCCGGAGATA

ATATTTTAAATGCAATGCCTGTT

CCAATAAATCATACAGGCAAGGCAAAGTACACT

ATTTCGCAAATGGTCAATAACTACACT

TTGCGGATGGCTTAGAGCTTAATTGCTTA

GAGCTTCAAAGCGAG

TCATTGAATCCCCCTCAAATGCTTTAAAC

ATAGCGAGAGGCTTTTGCAAATACACT

AGTAGTAA

ATTATTACAGGTAGAAAGAT

CGGTGTACAGACCAGGCGCATAGGCTGGCTACACT

GGAGATTTGTATCATCGCCTGATATACACT

CATGAGGAAGTTTCCATTAAACGGGTAAATACACT

GATATATTCGGTCGCTGAGGCTTGGA

GTTGAAAATCTCCAAAAAAAAGGCTCCAATG

AGTTTTGTCGTCTTTCCAGACGTTTT

CCTCAGAGCCACCACCCTCATTTTCAGGGAG

GGTTTTGCTCAGTACCAGGCGGATGA

TCTATCAGTACACTGGGCGAAAAACCG

GGTTCCGATACACTGAAAATCCTGTTTGATGGT

TACACTGGAGAGGCGGTTT

AAGCCTGG CGGAAGCATAAAGTGTA

TTCGCGTCCGTGCCTGTTC

GTGCCCCCTGCAGCCAGCGGTGCCG

 CGCCGGGCGCGGTT

GGTCTGGT AGAACGTCAGCGTGGTGCT

TCCCGTAATACACTCATCGACATAAAAAAA

TTCTCCGTTACACTGGAATTTGTGAGAGATAGACT

AGGCGATT CGGGATGTGCTGCA

TCTGGTGCTACACTAGCCAGCTTTCCGGCACCGCT

AGCGAGTACAACATTAAATGTG

TTTGTTAAAAATTGTAAACGTTAATAT

GAGATCTA GTAGCTATTTTTGA

CAAAAGGG TAATGTGTAGGTAAAGATT

TAAAGCCTTACACTAATTAGCAAAATTAAGCAA

TTTTCATTTACACTCTGTTTAGCTATA

AACATGTT ATATAATGCTGTAGCTC

CCAGACCGGAA

TGACCATAAGTTCAGAAAACGAGAA

GAGGGGGTTACACTAGAAGTTTTGCCA

AATACCAC TCATCAGTTGAGATTTAGG

ATCATTGT TAATTTCAACTTTA

TACACTTGACCTTCATCAAGAGTAATCTTGACAAG

GCGACCTGTACACTAATTGTGTCGAAATCC

TACACTATACGTAATGCCACTACGAAGGCACCAAC

GCTTTTGC GGGAGTTAAAGGCC

GGAGCCTTTAATTGTATCGGTTTATCA

GTATGGGATAAATGAATTTTCT

CATGTACC AGCAAGCCCAATAGGAACC

 GTGCCGTCGAGAGG
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GGCGATGGCCCAC       TACACTAAAAACCGTCTATCAG      ACGTCAAAGGGCGTACACT

TGGGTGATGGTTCACGTATGGAGTCCACGTTCTTTAATAGTG

TAAAGCACTAAATCGGAAC       TACACTAGGTGCCGTGGGGTCGAGTT TTTGAACAAGAGTCAATCACCAGTTTGTTGAGTGTTGTTAGGG      AATAGCCCGAGATTACACT

ACGTTCGCCGGC TTTCCCCGTCAAGCTCTAAATCGGGGGCTCCCTTTAGGCTTTTGATTTATAAGGGATTTTGCCGATTTCGGAACCACCATCAA

GCGGGCGCTAGGG       TACACTCGAAAGGAGAAGAAAG AGGAGGAAATCCTGTGGCGAGAACAGGCGAATGCCCCAGCGCTGGTTGCGGTCCA      AGTTGCAGCAATACACT

GGGTGTGGTGGT TACGCGCAGCGTGACCGCTACACTTGCCAGCGCTCTCAGGGCCAGGCGGTGAAGGGCAATCAGCTGTTGCCCGTCTCACTGGT

ACTATGGTTGCTTTGACGA       TACACTGCGTGGGCCCGCTACATTCTTTTCGCCGCGCTTAAT GCGGTTTGGTGATTGGGCGCCAGGCGT      GGAGAGGCGGTTTTACACT

CCTGTTTAGCTC CCGCTCTGATTCTAACGAGGAAAGCACGTTATACGTGCCCGCGCGTTGGCCGATTCATTAATGCAGCTGGCACGACAGGTTTC

GTACGCCAGAATCGCC   CAGGAACGATTTTAGATAAA GGGCCCGCTTTCCAGTCGGAGGCCGATGCTCACTGTGCGTTGCACATTAAT   GTTGAGCTAACTC

CTCTTTTACTCG GTGGCCTCACTGATTATAAAAACACTTCTCAGCTCATTAGGCACCCCAGGCTTTACACTTTATGCTTCCGGCTCGTATGTTGT

GTGGGCCATCGCCCTGATAGACGGTTTTTCGCCCTTTGACGT

      TACGTGAACCATC TACACTACCCACACTATTAAAGAACGTGGACTCCA      TACACT

GTTCCGATTTAGTGCTTTACGGCACCTCGACCCCAAAA AACTTGATTGACTCTTGTTCCAAACTGGAACAACACTCAACCCTATCTCGGGCTATT

      CCTAAAGGGAG TACACTCCCCCGATTTAGAGCTTGACGGGGAAA GCCGGCGAACGTTTGATGGTGGTTCCGAAATCGGCAAAATCCCTTATAAATCAAAAG      TACACT

CCCTAGCGCCCGCTCCTTTCGCTTTCTTCCCT TCCTTTCTCGCCACAGGATTTTCGCCTGCTGGGGCAAACCAGCGTGGACCGCTTGCTGCAACT

      CGCTGGCAAGTGT TACACTAGCGGTCACGCTGCGCGTA ACCACCACACCCACCAGTGAGACGGGCAACAGCTGATTGCCCTTCACCGCCTGGCCCTGAGAG      TACACT

TCGTCAAAGCAACCATAGTACGCGCCCTGTAGCGGCGC ATTAAGCGCGGCGAAAAGAAAAACCACCCTGGCGCCCAATACGCAAACCGCCTCTCC

      GCACGTATAACGTGCTTTC TACACTCTCGTTAGAATCAGAGCGG GAGCTAAACAGGGAAACCTGTCGTGCCAGCTGCATTAATGAATCGGCCAACGCGCGG      TACACT

GATTCTGGCGTACCGTTCCTGTCTAAAATCCC TTTAATCGGCCTCCGACTGGAAAGCGGGCAGTGAGCGCAACGCAATTAATGTGAGTTAGCTCA

AGAAGTGTTTTTATAATCAGTGAGGCCAC CGAGTAAAAGAGACAACATACGAGCCGGAAGCATAAAGTGTAAAGCCTGGGGTGCCTAATG
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Figure S24. Design template of the 3-wall element (center) with interfaces P and Q to left and 
right mold ends. 
Attractive and repulsive helix ends are marked with yellow and blue circles respectively. Helix ends 
containing overhangs to capture DNA-coated AuNP seeds are marked with red circles. Staple 
overhangs, colors and symbols are as in Figure S22. 
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CGCGCTTGGTATAATCGCTTTATTTGTTTGTG

      TACACTAAACAAAGTACAAGACGATTGGCCTTGATATTTACACT      

CCTTTAATCGGCCTCCTGTTTAGC TCCCGCTCTGATTCTGCGTTGGCCGATTCATTAATGCAGCTGGCACGAC

GATTTTAGACAGGAACGGTACGCC AGAATCCTGAGAAGTTGCGCTCACTGCCCGCTTTCCAGTCGGGAAACCTTACACT      

TCTTTTACTCGGTGGCCTC ACTGATTATAAAAACACGCAATTAATGTGAGTTAGCTCACTCATTAGGCACCCCA

GTCTGTCCATCACGCAAAT TAACCGTTGTAGCAATCCACACAACATACGAGCCGGAAGCATAAAGTGTAAAGCCTACACT      

CTACTCAGGCAAGTGATGTTATTA CTAATCAAAGAAGTAATTGTGAGCGGATAACAATTTCACACAGGAAACA

AAGAACTCAAACTATCGGCCTTGC TGGTAATATCCAGAAGTACCGAGCTCGAATTCGTAATCATGGTCATAGCTACACT      

GTTTTTCCTGTTGCAATGG CTGGCGGTAATATTGCCGGGGATCCTCAACTGTGAGGAGGCTCACGGACGCGAAG

GCTCATGGAAATACCTACA TTTTGACGCTCAATCACGGTCATACCGGGGGTTTCTGCCAGCACGCGTGCCTG

GACTGGTGAATCTGCCAATGTAAA TAATCCATTTCAGACGAAAACGGCCCGCCGCATTCTGGCCGCAGCACCA

ACACGACCAGTAATAAAAGGGACA TTCTGGCCAACAGAGCCAGCGCAGTGTCACTGCGCGCCTGTGCACTC

GTATTCTTACGCTTTCAGG TCAGAAGGGTTCTATATCGTCTGATGCAGGGGGCACCGGCACCGCTGGCTGCAGG

GTGGCACAGACAATATTTT TGAATGGCTATTAGTTGTGTTCAGCAAATCGTTAACGGCATCAGATGCCGGGT

TGGCGATGTTTTAGGGCTATCA GTTCGCGCATTAAAGCCAGTGTAAGGGATGTTTATGACGAGCAAAGAAACCT

TTAAAAATACCGAACGAACCAC CAGCAGAAGATAAAACAGAGGTGACTGTTGCCCTGCGGCTGGTAATGGGT

GCGTGGCACTGTTGCA GGCGGTGTTAATACTGACCGCCTGACCCGGCTCATACCGCAACCGCGCCCGGCGGAT

      TACACTTGAGAGCCAGCAGCAA ATGAAAAATCTAAAGCATCACCTATCAGCGGGGTCATTGCAGGCGCTTTCGCACT

AACTGACCAGATATTGATTGAG GGTTTGATATTTGAGGTTCAGCAGCTGGACACCTCCAGCCGTAAGCTGGTTG

GGCAAATCAACAGTTGAAAGGA ATTGAGGAAGGTTATCTAAAATAGGCAGCACCGTCGGTGGTGCCATCCCACGTACACT      

TGACGGCTCTAATCTA TTAGTTGTTAGTGCTCCTAAAGAGTTGGCATTCTTGCGGTTGCTGCTGACCAGACCA

ATAGATAATACATTTG AGGATTTAGAAGTATTAGACTTTAACGTGCCGGACTTGTAGAACGTCAGCGTGGTGCTACACT      

ATTAATAACGTTCGGGCAAAGGATTTA ATACGAGTTGTCGAATTGTTTGTCCGTTATGAGGATGTGCTCTGGCCGGAGG

TGAAGGGTAAAGTTAAACGATG CTGATTGCCGTTCCGGCAAACGCGGTCCGTTTTTTCGTCTCGTCGCTGGC

TGGAAAGACGACAAAA CTTTAGATCGTTACGCTAACTATGAGGGCTGTCTGTGGAATGCTACAGGCGTTGTAG

      TACACTGACGTTAGTAAATGAA TTTTCTGTATGGGATTTTGCTAAGTACCGTAACACTGAGTTTCGTCACCAGTACAAATACACT      

GTTGTTCCTTTCTATTCTCACT CCGCTGAAACTGTTGAAAGTTGTATGGGTTCCTATTGGGCTTGCTATCCCTG

TAAAGGAATTGCGAATAATAAT TTTTTCACGTTGAAAATCTCCAAGCCACCCTCAGAGCCACCACCCTCATT

AAACCGATACAATTAA AGGCTCCTTTTGGAGCCTTTTTTGGTTCTGAGGGTGGCGGTTCTGAGGGTGGCGGTA

ATCAGCTTGCTTTCGA GGTGAATTTCTTAAACAGCTTGAGGAATAGGTGTATCACCGTACTCAGGAGGTTT

ATGCGTGGGCGATGGTTGTTGT CATTGTCGGCGCAACTATCGGTAGGGCTATACTTATATCAACCCTCTCGACG

AACCGATATATTCGGTCGCTGA GGCTTGCAGGGAGTTAAAGGCCGGTTTTGCTCAGTACCAGGCGGATAAGT

TGCTGTCTTTCGCTGC TGAGGGTGACGATCCCGCAAAAGCCCGCTAATCCTAATCCTTCTCTTGAGGAGTCTC

      TACACTTCGGAACGAGGGTAGC AACGGCTACGCCTATTTCGGAACCTATTATTCTGAAACATGAAAGTATTAAGAGG

GAAAAAGTCTTTAGTCCTC AAAGCCTCTAGGGGGCATTAACTGTTTATACGGGCACTGTTACTCAAGGCACTGA

      TACACTATGAGGAAGTTTCCATTAA ACGGGTAAAGGCTTTTGATGATACAGGAGTGTACTGGTAATAAGTTTTAACGGGGTACACT      

TTAGGTTGGTGCCTTCGTAGTGGC ATTACGTATATGTATGACGCTTACTGGAACGGTAAATTCAGAGACTGCG

      TACACTAACGAAAGAGGCAAAAGAATACAC TAAAACACTCATCTTTGACCCCCATCCTCATTAAAGCCAGAATGGAAAGTACACT      

TCGACACAATTTATCAGGC GATGATACAAATCTCCGTGACCTGCCTCAACCTCCTGTCAATGCTGGCGGCGGCT

      TACACTAATCCGCGACCTGCTCCAT GTTACTTAGCCCTCAGAGCCACCACCCTCAGAGCCGCCACCAGAACCACCACC

CCCTTATGATTGACCGTCTGCGCC TCGTTCCGGTGGCGGTTCTGAGGGTGGCGGCTCTGAGGGAGGCGGTTCC

      TACACTAACCGAACTGACCAACTTTGAAAG AGGACAGATTCTTTTCATAATCAAAATCACCGGAACCAGAGCCACCA

GCCTATGCGCCTGGTCTGT ACACCGTTCTGGCAAACGCTAATAAGGGGGCTATGACCGAAAATGCCGATGAAAA

      TACACTTGGCTGACCTTCATCAAGA GTAATCTTGAGTAGCGACAGAATCAAGTTTGCCTTTAGCGTCAGACTGTAGCG

CGTTGATTTGGGTAATGAATATCC GGTTCTTGTGATTACGGTGCTGCTATCGATGGTTTCATTGGTGACGTTT

      TACACTTAACAAAGCTGCTCATTCAGTGAA TAAGGCTTGGCAAAATCACCAGTAGCACCATTACCATTAGCAAGGCCGGTACACT      

CTCGTTCTGGTGTTTC TCGTCAGGGTGGCTCTAATTCCCAAATGGCTCAAGTCGGTGACGGTGATAATTCACC

      TACACTTAGTAAATTGGGCTTG AGATGGTTTAATTTCAAAGGGAGGGAAGGTAAATATTGACGGAAATTATTCATTA

GTTCTTAAAATCGCATAAGGTA ATTCACAATGATTAAAGCAATCGGTTGAATGTCGCCCTTTTGTCTTTGGCGC

TGGCTCATTATACCAGTCAGGA CGTTGGGAAGAAAAATCTGTCACAATCAATAGAAAATTCATATGGTTTAC

AATGTTGTTCCGTTAG TTCGTTTTATTAACGTAAAATAAACTTATTCCGTGGTGTCTTTGCGTTTCTTTTATA

ATTACAGGTAGAAAGA TTCATCAGTTGAGATTTGTTAGCAAACGTAGAAAATACATACATAAAGGTGGCAACATACACT      

TGGCGTTATGTATCTGCATTAG TTGAATGTGGTATTCCTATACTGCGTAATAAGGAGTCTTAATCATGCCAGTT

AAAGGAATTACGAGGCATAGTA AGAGCAACACTATCATACCGAGGAAACGCAATAATAACGGAATACCCAAAAGTACACT      

TTTGGTTTTTATCGTC GTCTGGTAAACGAGGGTTTTCCTTCTGGTAACTTTGTTCGGCTATCTGCTTACTTTT

      TACACTATAGCGAGAGGCTTTT GCAAAAGAAGTTTTGCCATGAAATAGCAATAGCTATCTTACCGAAGCCCTTTTTAAGTACACT      

TATTGGACGCTATCCAGTCTAAACATT TTACTATTACCCCCTCTTGTTTCTTGCTCTTATTATTGGGCTTAACTCAATT

GGGAGAATTAACTGAACACCCT GAACAAAGTCAGAGGGTAATTGAGCGCTAATATCAGAGAGATAACCCACA

CTTGATTTGGGTGATG GTTCACGTAGTGGGCCATCGCCCTGATAGACGGTTTTTCGCCCTTTGACGTTGGAGT

TTTTTTGGGGTCGAGG TGCCGTAAAGCACTAAAGTTCCAGTTTGGAACAAGAGTCCACTATTAAAGAACGT

CGTCAAGCTCTAAATCGGGGGC TCCCTTTAGGGTTCCGAAACACTCAACCCTATCTCGGGCTATTCTTTTGATT

GGGAAAGCCGGCGAACGTGGCG AGAAAGGAAGGGAAGAATGATGGTGGTTCCGAAATCGGCAAAATCCCTTA

CTTGCCAGCGCCCTAG CGCCCGCTCCTTTCGCTAACAGGATTTTCGCCTGCTGGGGCAAACCAGCGTGGACCG

      TACACTTGTAGCGGTCACGCTG CGCGTAACCACCACACCATTGCCCTTCACCGCCTGGCCCTGAGAGAGTTGCAGCA

CCATAGTACGCGCCCTGTAGCG GCGCATTAAGCGCGGCGCAGCTGTTGCCCGTCTCACTGGTGAAAAGAAAAAC

TTGCTTTGACGAGCACGTATAA CGTGCTTTCCTCGTTGCGGGGAGAGGCGGTTTGCGTATTGGGCGCCAGGG

GATTATACCAAGCGCGTACACT      AATAAAGC      TACACTCACAAACA

TTGTACTTTGTTTAATATCAAGGCCAATCGTC

GGCCGATTAAAGGGGGA GCTAAACAGGAATCAGAGCAACGCAGAAATGAATCGGCCCATT      TACACTGTCGTGCCAGCTG

ACTTCTCAGGATTCT GGCGTACCGTTCCTGTCTAAAATCAGGTTTCCCGACTGGAAAGCGGGCAGTGAGCGCA

GTAAAAGAGCCACCGACAGT GAGTGCGTGTTTTTATAATACATTAATGCTAACTC      TACACTTGGGGTGCCTAATGAGTGA

TTGCTACAACGGTTA ATTTGCGTGATGGACAGACGGCTTTACACTTTATGCTTCCGGCTCGTATGTTGTGTGGA

CTTGCCTGAGTAGTAACATCATTAG TAATTGATTCTACAATTACGCTCAAATTGTTATCC      TACACTTGTTTCCTGTGTG

TTCTGGATATTACCA GCAAGGCCGATAGTTTGAGTTCTTGCTATGACCATGATTACGAATTCGAGCTCGGTAC

GGAAAAACTTGCAACACCAG CCACCCGGCAATATTACCGGATCTGAGCTCACAGT  GTCTTCGCGTCCGTGAGCCTC

GATTGAGCGTCAAAA TGTAGGTATTTCCATGAGCAACAGGCACGCGTGCTGGCAGAAACCCCCGGTATGACCGT

AGATTCACCAGTCATTA TTTACATTGGCTGAAATGGTTTTCGTCAGAATGCGGCGGGCCG  ATTGGTGCTGCGGCC

CTCTGTTGGCCAGAA TGTCCCTTTTATTACTGGTCGTGTCAGAGTGCACAGGCGCGCAGTGACACTGCGCTGG

AAGAATACGAAAGCGT CCTCTGAACCCTTACGATATAGATGCATCAGGTGCCCCC  GCCCTGCAGCCAGCGGTGCCG

ACTAATAGCCATTCA AAAATATTGTCTGTGCCACTAACCCGGCATCTGATGCCGTTAACGATTTGCTGAACACA

AAACATCGCCATAGCCCTAGAAC TGATAATGCGCACTGGCTTCATAAACATCCCTTACTTGCTCGT  GAAGGTTTCT

CACCTCTGTTTTATCTTCTGCTG GTGGTTCGTTCGGTATTTTTAATTACCCATTACCAGCCGCAGGGCAACAGT

AACAGTGCCACGCATTAACACCGCC TGCCGGTCAGTGGGTCAGGTATGAGCCGGTTGCGG  AAATCCGCCGGGCGC

AGGTGATGCTTTAGATTTTTCAT TTGCTGCTGGCTCTCATGAGTGCGAAAGCGCCTGCAATGACCCCGCTGAT

AATCAATATCTGGTCAGTTAACC CTCAAATATCACCAGCTGCTGAACCTCGGAGGTGTTTACGGCT      TACACTCAACCAGC

TATTTTAGATAACCTTCCTCAAT TCCTTTCAACTGTTGATTTGCCCGTGGGATGGCACCACCGACGGTGCTGCC

CCGTCATACACT      ATTAGAGACTAACAACTAA TAGTTAGGAGCCCAACTCTAGCAACCGCAAGAATG      TACACTTGGTCTGGTCAGC

AAAGTCTAATACTTCTAAATCCT CAAATGTATTATCTATGCACCACGCTGACGTTCTACAAGTCCGGCACGTT

ATCCTTTGCCCGAACGTTAGTAT TAAGACAACTCTTCAACGGACAAACAAATCCTCATGCACCAGA  TGCCTCCGGC

TCACTCTGCCAGCGACGAGACGAAAAAACGGACCGCGTTTGCCGGAACGGCAATCAG CATCGTTTAACTTTACCCTTCA

TGTCGTCTTTCCAAACGATCTAAAG TTTGTTAGCGTCCCTCATAAGCATTCCACAGACAG      TACACTCTACAACGCCTGT

TTAGCAAAATCCCATACAGAAAA TTCATTTACTAACGTCTTTGTACTGGTGACGAAACTCAGTGTTACGGTAC

GAGAATAGAAAGGAACAACGCGG AGTCAGTTTCATTTCAACCCATACAACAATAGGAAGCAAGCCC  CCCAGGGATA

TTGGAGATTTTCAACGTGAAAAA ATTATTATTCGCAATTCCTTTAAAAATGAGGGTGGTGGCTCTGAGGGTGGC

ATTGTATCGGTTTTACACT      GCCT TTACAAAAGGAAAAGGCTCGAACCAAACACCCTCAAGAACCGC  AATACCGCCACCCTC

TCAAGCTGTTTAAGAAATTCACC TCGAAAGCAAGCTGATCTAAACCTCCTGAGTACGGTGATACACCTATTCC

CGCCCACGCATACAACCATAATG ACAGCGCCGACAGTTCGATAGCCCTACATAAGTATGGGTTGAT  AACGTCGAGA

CGGCCTTTAACTCCCTGCAAGCC TCAGCGACCGAATATATCGGTTGCACTTATCCGCCTGGTACTGAGCAAAAC

GCGAAAGACAGCATACACT      CTCA GCATTGCGGGATCGTCACCGCGGGCTTAGAAGGATTAGGATTA  CAGAGACTCCTCAAG

GTAGCCGTT GCTACCCTCGTTCCGAAGCCTCTTAATACTTTCATGTTTCAGAATAATAGGTTCCGAAATAGGC

ACTTTTTCTACACT      GACTAAAGCTTT GAGTAATGCCCCCTAGAGGTAAACAGTTGCCCGTA      TACACTTCAGTGCCTTGAGTAACAG

TTTACCCGT TTAATGGAAACTTCCTCATCCCCGTTAAAACTTATTACCAGTACACTCCTGTATCATCAAAAGCC

GGCACCAACCTAATACACT      ACTACGAATAAT GCCCATATACGGCGTCATATTTACCGTTCCAGTAA      TACACTCGCAGTCTCTGAA

GGGGGTCAAAGATGAGTGTTTTA GTGTATTCTTTTGCCTCTTTCGTTCTTTCCATTCTGGCTTTAATGAGGAT

TGTGTCGATACACT      TGATAAAT GCCCATCATTTGTATTCACGGAGCAGGGAGGAGGAGGTT  CAAGCCGCCGCCAGCATTGAC

CTAAGTAAC ATGGAGCAGGTCGCGGATTCTGGTGGTGGTTCTGGTGGCGGCTCTGAGGGTGGTGGCTCTGAGGG

TCAATCATAAGGGTACACT      ACGA GGCGCAGACGGCCACCGGAACCGCAGACCCTTCAGAGCCGCCA  AAGGAACCGCCTCCC

ATCTGTCCT CTTTCAAAGTTGGTCAGTTCGGTTGGTGGTGGCTCTGGTTCCGGTGATTTTGATTATGAAAAGA

GCATAGGCTACACT      GACCAGGCGTGT ACAAGCGTTTGCCAGAACGCCCTTATTTCATAGCC  CCTTTTCATCGGCATTTTCGG

CAAGATTAC TCTTGATGAAGGTCAGCCACGCGCTACAGTCTGACGCTAAAGGCAAACTTGATTCTGTCGCTACT

ACCCAAATCAACGTACACT      TATTCATTAACC GGAATCACAAGGCACCGTACGATAGCAGAAACCAT      TACACTAAACGTCACCAAT

CAAGCCTTA TTCACTGAATGAGCAGCTTTGTTACCGGCCTTGCTAATGGTAATGGTGCTACTGGTGATTTTGC

ACACCAGAACGAGTACACT      ACGA GAAAGCCACCCTGAATTAGCATTTGGGACTTGAGC  AGGGTGAATTATCACCGTCACCG

TTGAAATTAAACCATCT CAAGCCCAATTTACTATTTAATGAATAATTTCCGTCAATATTTACCTTCCCTCCCT

CTTATGCGATTTTAAGAACGAAT TACATCATTGTTCAACCGATTGCTTTAGGCGACATGACAAAAG  GTGCGCCAAA

GATTTTTCTTCCCAACG TCCTGACTGGTATAATGAGCCATGGTAAACCATATGAATTTTCTATTGATTGTGACA

ACGGAACAACATTTACACT      TAATAAAACGAA CTATTTTACGTTAAGTTTACAAAGACACCACGGAA      TACACTTATAAAAGAAACG

AAATCTCAACTGATGAA TCTTTCTACCTGTAATTGTTGCCACCTTTATGTATGTATTTTCTACGTTTGCTAAC

ATGCAGATACATAACGCCA CTATCAATACCACATTTACGCAGTATAGGAACTTAACTCTAAGTGAT      TACACTAACTGGCA

TATGATAGTGTTGCTCT TACTATGCCTCGTAATTCCTTTCTTTTGGGTATTCCGTTATTATTGCGTTTCCTCGG

GATAAAAACCAAACGTTTACCAGAC GACAAAACCCTCCAGAAGGTAGCCGAACAAAGTTA      TACACTAAAAGTAAGCAGA

GGCAAAACTTCTTTTGC AAAAGCCTCTCGCTATCTTAAAAAGGGCTTCGGTAAGATAGCTATTGCTATTTCAT

GTTTAGACTGGATAGCGTCGTAA AATGGGTAATAAGCAAGAAACAAGAGGATAATAAGTAAGCCCA  CGAATTGAGT

GTCTACTTGTGGGTTATCTCTCTGATATTAGCGCTCAATTACCCTCTGACTTTGTTC AGGGTGTTCAGTTAATTCTCCC

ATCAAGTACACT      CACCCAAGAAC CATCACTACGTCGATGGCCAGGGTATCAAACCGTCAGGGCGAA  ATACTCCAACGTCAA

TTTAGTGCTTTACGGCA CCTCGACCCCAAAAAACCACGTTCTTTAATAGTGGACTCTTGTTCCAAACTGGAAC

CCCGATTTAGAGCTTGACGGGGA GCCACCCTAAAGTGTTTCGGAGGTTGACGAGATAGGAATAGCC  GAAATCAAAA

AACGAGGAAAGCACG TTATACGTGCTCGTCAAAGCAACACCCTGGCGCCCAATACGCAAACCGCCTCTCCCCGC

GGTGTGGTGGTTACGCG CAGCGTGACCGCTACACTTGCTGCAACTCTCTCAGGGCCAGGCGGTGAAGGGCAAT

TACAGGGCGCGTACTATGGGCGC CGCCGCTTAATAGCTGCGCCGGTGAGACGGGCAACTTTCACCA  CGGTTTTTCT

TTCTTCCCTTCCTTTCT CGCCACGTTCGCCGGCTTTCCCTATAAGGGATTTTGCCGATTTCGGAACCACCATCA

GGGCGCTGGCAAGGGCG CTAAAGGAGCGGTTAGCGAAAAATCCTAGCAGGCGTTTGCCCC  GGCGGTCCACGCTGG

TACACTTGACGGGGAAAGCCGGCGAACGTGGCG

TACACTGCTTAATGCGCCGCTACAGGG

TACACTGACAGGAACGGTACGCCAGAATCCTGA

TTAATAACATCACTTGCCTGAGTA

TGTTTGACGCTCAATCGTCTGAAATGGAT

TAGTAAGAATACGTGGCACAGAC

AATAAAACAGAGGTGAGG

CATATCAAACCCTCAATCAAT

TACACTGAGCACTAACAACTAATAGATTAG

TACACTAGTTTGAGTAACATTATCA

AGATGGCAATTCATCAATATAATCCT

TACACTTTTAACGTCAGATGAATAT

TTAAGTTACAAAATCGCGCAGAGGCG

AGTGGAAACAGTACATAAATC

GCTCCTTGAAAACATAGCGATAGCTT

CTATCGCAAGACAAAGAACGC

TACACTGATAAATAAGGCGTTAAATAA

TACACTCGCCAACATGTAATTTAGGCAGAGGCA

AGACATGTTCAGCTAATGCAGAA

CCACCAAGTACCGCACTCATCGAGAACAA

CGGGTATTCTAAGAACGCGAGGC

TACACTATTTGCCAGTTACAAAATAAACAGCCA

AAAGAATAACATAAAAACAGG

CATAAGCCCAATAATAAGAGCAAGAA

TACACTACGCAATAATAACGGAATA

TACACTCAAAGACACCACGGAATAAGTTTA

TACACTTTGACGGAAATTATTCATT

AGTCACCAATGAAACCATCGATAGCA

GGTAGCGTTTGCCATCTTTTC

TAGCCGCCACCAGAACCACCACCAGA

AGAAAGCGCAGTCTCTGAATT

TGTATAAACAGTTAATGCCCCCTGCC

GAGCCCCCGATTTAGAGCTTACACTCCTAAAGG

CCACACCCGCCGCTACACTCGTAACCA

GCCGATTAAAGGGATTTTATACACTAACAGGAG

TTCTTTGATTAAGCAATAC

CTCATGGAAATACCTACGAAAAACG

AACCACCAGCAGAAACCGAACG

CACCTTGCTGAACCTCA

TCTAAAATATCTTTAGTACACTGAAGGTTA

GAACGTTATTAATTTTAAATACACT

TCCTGATTATCAGACATCATAT

AATTGCGTAGATTTTCAGGTACACT

GATTGCTTTGAATAATTCGCCT

TTTGAATTACCTTTTTT

TAATTTTCCCTTAGCTATTAAT

ATACCGACCGTGTTACACTGGTTTGAA

GAATCGCCATATTTAACAATACACTTTAATTGA

ACGACAATAAATCCAGACG

TTCCAAGAACGGGTATTCCTTATCA

AGAAGGCTTATTCAGATAT

AGCGTCTTTCCAGAGCCTATACACTCGCTAACG

CCTTTACAGAATAGCAG

CCCACAAGAATTGAAGAGATAA

CCAGAAGGAAACCGAGGAATACACT

ACATATAAAAGAAACGTACACTAGGTGGCA

GAGGGAGGGAAGGTAAATATACACT

AGCAAGGCCGGAAATTACCATT

TCGGTCATAGCCCCCTT

AGCCACCACCCTCAACCCTCAG

AGCCAGAATCTCATTAA

TGAGTAACAGTGCCCAGTGCCT

AAAAAAAAAAAAAAA

CCTGAAA

67

66

65

64

63

62

61

60

59

58

57

56

55

54

53

52

51

50

49

48

47

46

45

44

43

42

41

40

39

38

37

36

35

34

33

32

31

30

29

28

27

26

25

24

23

22

21

20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

C

AAAAAAAAAAAAAAA

AAAAAAAAAAAAAAA

AAAAAAAAAAAAAAA

AAAAAAAAAAAAAAA

125

124

123

122

121

120

119

118

63

62

61

60

59

58

57

56

55

54

53

52

51

50

49

48

47

46

45

44

43

42

41

40

39

38

37

36

35

34

33

32

31

30

29

28

27

26

25

24

23

22

21

20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

TGGCTCATTATACCAGTCA

ATTACAGGTAGAA

AAAGGAATTACGAGGCATA

      TACACTATAGCGAGAGGCT

TATTG

GGGAGAATTAACTGAACAC

TTTTTTGGGGTCGAGG 

GGGAAAGCCGGCGAACGTG

      TACACTTGTAGCGGTCACG

CTTATGCGATTTTAAGAAC

ACGGAACAACATTTACACT      

ATGCAGATACATAACGCCA CTA

GATAAAAACCAAA

GTTTAGACTGGATAGCGTC

GTCTA

ATCAAGTACACT      CACCCAA

CCCGATTTAGAGCTTGACG

GGGCGCTGGCAAG
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      TACACTTGAGAGCCAGCAG

GGCAAATCAACAGTTGAAA
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      TACACTGACGTTAGTAAAT

TAAAGGAATTGCGAATAAT

AACAGTGCCACGC

AATCAATATCTGGTCAGTT
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ATCCTTTGCCCGAACGTTA

TCACT

TGTCGTCTTTCCA

GAGAATAGAAAGGAACAAC

ATTGTATCGGTTTTACACT      
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TCCGCAAAATGATAATGTT ACTCAAACTTTTAAAAAAGGCCGCCTGTGCGGCTTTTTTTACGG

      TACACTACAAAGAAACCACCAGAAG GAGCGGAATTATCATGCGGTTGTGTACATCGACATAAAAAAATCTACACT      

ATTGCCATCATCTG ATAATCAGGAATATGCCAACTGCTGGCGGCAAATGAGCAGAAATTTAAG

ATCAATATAATC CTGATTGTTTGGATTCACGGAAAAAGAGACGCAGAAACAGCGGATCA

GGTAGGTTCTAACCCTTCC ATTATTCAGAAGTATAGAGCTATCCCTTCACCACGGAGAAAGTC

      TACACTATATCAAAATTATTTGCAC GTAAAACAGAAATAATTTACCAGTCCCGGAATTTGTGAGAGATATACACT      

CGTTAAACCTGAAA ATCTACGCAATTTCTCATGGCGCTGTACGTTTCGCCGATTGTTTCCGGT

      TACACTTCAGATGAATATAC AGTAACAGTACCTTTCAGAGGTGGAGCCGCCACGGGAACGGATAACCTCTACACT      

ATCAGGCGAATCCGTTATT GTTTCTCCCGATGTAAAAGCTTGGCACTGGCCGTCGTTTTACAA

CTTTGAATACCAAGTTA CAAAATCGCGCAGAGGTAACGCCAGGGTTTTCCCAGTCACGA

TGCTCAGGTAATTG AAATGAATAATTCGCCCAACTTAATCGCCTTGCAGCACATCCCCCTTTC

      TACACTAAAGAAGATGATGA AACAAACATCAAGAACGGTGCGGGCCTCTTCGCTATTACGCCAGCTGGCTACACT      

TCAAATGAAATTGTTAAAT GTAATTAATTTTGTTATCGCCCTTCCCAACAGTTGCGCAGCCTG

TACCTTTTTTAATGGAA ACAGTACATAAATCAGGAAACCAGGCAAAGCGCCATTCGCCA

CAGAAGCAAGGTTA TTCACTCACATATATGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAG

AATCGTCGCTAT TAATTAATTTTCCCTGGACGACGACAGTATCGGCCTCAGGAAGATCG

AATCTAAGCTATCGCTATG TTTTCAAGGATTCTACCTCAAACTGGCAGATGCACGGTTACGAT

GACGCTGAGAAGAGTCA ATAGTGAATTTATCAGGATAGGTCACGTTGGTGTAGATGGGC

AAAAAGGTAGTCTC TCAGACCTATGATTTCATTACGGTCAATCCGCCGTTTGTTCCCACGGAG

CCTCCGGCTTAG GTTGGGTTATATAACTATATGTAGTGAGCGAGTAACAACCCGTCGGA

TCGCGTTCTTTGTCTT GCGATTGGATTTGCATCAGCATTATTTAATGTTGATGAAAGCTGGCT

      TACACTGAAAACTTTTTCAAAT AACCAATAGGAACGCCATCAAAAATAATTCGCGTCTGGCCTTCCTGTTACACT      

AGAAGATGAAATTAACTAAAAT ATAAAAAATGAGCTGATTTAACAAAAATTTAATGCGAATTT

      TACACTGACCTAAATTTAATGGTTTGAA ATACCGACCGTGTGATAAATAAGAACGTTAATATTTTGTTATACACT      

CTAGTAATTATGATTC CGGTGTTTATTCTTATTTAACGCTACAATTTAAATATTTGCTTATAC

AAAGCCTGTTTAGT AATGTACCCCGGTTGATAATCAGAAAAGCCCCAAAAACAGGAAGA

AAGAATTTGTATAACGCATATG AATGATTGACATGCTAGTTTTACGATTACCGTTCATCGATT

CAGTATAAAGCCAACGCTCA ACAGTAGGGCTTAATTGAGAATCGTCTGGAGCAAACAAG

CCTCTGCCTAAATTAC ATGTTGGCGTTGTTAAATATGGCTCTCAGGCAATGACCTGATAGCCT

TTTTCGAGCCAGTA AGATAAATTAATGCCGGAGAGGGTAGCTATTTTTGAGAGATCTAC

TGTCGGTACTTTATATTCTCTT AAGCTAGAACGGTTGAATATCATATTGATGGTGATTTGACT

      TACACTAAAGGTAAAGTAATTCTGTCCA GACGACGACAATAAACAACATGTGTGAGAAAGGCCGGAGACTACACT      

CTATTGTTGATAAA CAGGCGCGTTCTGCATTAGCTGACCTTTTGAATCTTTACCTACACATTA

AAGTCCTGAACA AGAAAAATAATTTTTAGAACCCTCATATATTTTAAATGCAATGCCTG

TACATGCTCGTAAATTAGG ATGGGATATTTTTATCCTTGCGTTGAAATAAAGGCTTCTCCCGC

AACCAATCAATAATCGG CTGTCTTTCTTGTACCAAAAACATTATGACCCTGTAATACTT

ATACCCGTTCTTGG AATGATAAGCCGATTTAGCTTTATGCTCTGAGGCTTTATTGCTTAATTT

      TACACTTAAACCAAGTACCG CACTCATCGAACATCCAATAAATCATACAGGCAAGGCAAAGAATTAGCATACACT      

ATGAAAATAAAAACGGCTT GCTTGTTCTAATGCTACTACTATTAGTAGAATTGATGCCACCTT

      TACACTCGTAGGAATCATTACCGCG CCCAATAGCGTTTAGCTATATTTTCATTTGGGGCGCGAGCTGAATACACT      

AGCCTTCTATATCT GATTTGCTTAGGTTATTGACCATTTGCGAAATGTATCTAATGGTCAAAC

      TACACTTATCCGGTATTCTA AGAACGCGATATAACAGTTGATTCCCAATTCTGCGAACGAGTAGATTTATACACT      

CGCAAGTCGGGAGGTTCGC TAAAACGCCTGGAATGAAACTTCCAGACACCGTACTTTAGTTGC

AGGTTTTGAAGCCTTAA ATCAAGATTGAATATAATGCTGTAGCTCAACATGTTTTAAAT

TAGCTGGGTGCAAA ATAGCAACTAGCAATTAAGCTCTAAGCCATCCGCAAAAATGACCTCTTA

ATTTTATCCTGA ATCTTACCACAGGTCAGGATTAGAGAGTACCTTTAATTGCTCCTTTT

TAGGCTCTGGAAAGACGCT CGTTAGCGTTTGGAGTTTGCTTCCGGTCTGGTTCGCTTTGAAGC

TTGCCAGTTACAAAATA AACAGCCATGCCCGAAAGACTTCAAATATCGCGTTTTAATTC

TTATTTGGATTGGG ATAAATAATTTCCTCTTAATCTTTTTGATGCAATCCGCTTTGCTTCTGA

AACGATTTTTTG TTTAACGTCCCATAAATCAAAAATCAGGTCTTTACCCTGACTATTAT

CTCTGTAAAGGCTGCTATT TTCATTTTTTCATTCTCGTTTTCTGAACTGTTTAAAGCATTTGA

      TACACTAGAATAACATAAAAACAGG GAAGCGCATCTGCGGAATCGTCATAAATATTCATTGAATCCCCCTACACT      

TTTGCGGATC  ATTATCATCCTTTTTTAAAAGTTTGAGT AACAAAGCCGCACAGGCGG  GACCGTAAAA

ATGATAATTCCGCTC CTTCTGGTGGTTTCTTTGTGATTTTTTTATGTCGATGTACACAACCGC

TTAT CAGATGATGGCAATGT  ATTCCTGAGTTGGCATCGCCAGCATCATTTGC  AACTTAAATTTCTGC

AATCCAAACAATCAG GATTATATTGATGATTTGATCCGCTGTTTCTGCGTCTCTTTTTCCGTG

AGGGTTAGAACCTACCTACACT       GGATAATTCTGAAGCTCTATACTAAGGGATACCGTGGTG      TACACTGACTTTCT

TTATTTCTGTTTTAC GTGCAAATAATTTTGATATTATCTCTCACAAATTCCGGGACTGGTAAA

AGAT TTTCAGGTTTAACGTACACT      AATTGCGTCCATGAGAAAACGTACAGCGGGCG      TACACTACCGGAAACAATC

AAAGGTACTGTTACT GTATATTCATCTGAGAGGTTATCCGTTCCCGTGGCGGCTCCACCTCTG

AACGGATTCGCCTGATAG   AATAAACGAGGCTTTTACATCGGAGTGCCAACGACGGCC  TGTTGTAAAA

CTCTGCGCGATTTTG TAACTTGGTATTCAAAGCACGTCGTGACTGGGAAAACCCTGGCGTTAC

ATTT CAATTACCTGAGCATACACT      AATTATTCGTTGGGCGGCTGCAAGGCGATTAA      TACACTGAAAGGGGGATGT

TTCTTGATGTTTGTT TCATCATCTTCTTTGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCG

TAACAATTTCATTTGAAT   ATTTTACAATTAAGCGATAACAATGGGAAGGGCAACTGT  CCCAGGCTGC

TGATTTATGTACTGT TTCCATTAAAAAAGGTAATAATGGCGAATGGCGCTTTGCCTGGTTTCC

TGAA TAACCTTGCTTCTGTT  TATGTGAGGTGCCATATCCGGCACCGCTTCTG  AACTCCAGCCAGCTT

AGGGAAAATTAATTA ATAGCGACGATTTATGCGATCTTCCTGAGGCCGATACTGTCGTCGTCC

AGCGATAGCTTAGATTGG  AAAA CATAATCCTTGTGAGGTAGTGCCAGTTCATCCGTG  AAATCGTAAC

TGATAAATTCACTAT TGACTCTTCTCAGCGTCTTGCGCCCATCTACACCAACGTGACCTATCC

 GAGACTACCTTTTTAG  TCATAGGTCTGATAATGAAAAACGGCGGATTGACCG  CACTCCGTGGGAACA

TACATATAGTTATATAACCCAAC CTAAGCCGGAGGTTAATCCGACGGGTTGTTACTCGCTCAC

ACAAAGAACGCGATACACT       AAGAAATCCAATCGCGCTGATGCTAAATAAT      TACACTAGCCAGCTTTCATCAACAT

T ATTTGAAAAAGTTTTCACAGGAAGGCCAGACGCGAATTATTTTTGATGGCGTTCCTATTGGT

TTAGTTAATTTCATCTTCTTACACT      TTAT ATTCTCATTTTATTTTTGTTAAATCAG      TACACTAAATTCGCATTAA

CTTATTTATCACACGGTCGGTAT TTCAAACCATTAAATTTAGGTCTAACAAAATATTAACGTT

TCATAATTACTAGGA  GAATAAACACCG GAATTAAATAATTGTAGCG  CAGTATAAGCAAATATTTAAA

T ACTAAACAGGCTTTTTAATCTTCCTGTTTTTGGGGCTTTTCTGATTATCAACCGGGGTACAT

ATGCGTTATACAAATTCTTAA  CATT CATATGTCAATCGTAAAACTAGCTAAT  AAAATCGATGAACGG

GATTCTCAATTAAGCCCTACTGT TGAGCGTTGGCTTTATACTGGTCTCTTGTTTGCTCCAGAC

ATTTAGGCAGAGGAC  CAACGCCAACAT GTAATATTTAATGAGAGCC  CCAGGCTATCAGGTCATTGCC

T TACTGGCTCGAAAATGTTGTAGATCTCTCAAAAATAGCTACCCTCTCCGGCATTAATTTATC

AGAATATAAAGTACCGACATACACT      GCTT AAGTCTACCGTATATTCAATCAATATG      TACACTAGTCAAATCACCA

ACATGTTGTTTATTGTCGTCGTC TGGACAGAATTACTTTACCTTTGTCTCCGGCCTTTCTCAC

ATCAACAATAGAT  CCTG TTTAGAACGCGGCTAATGCAAAGGTCA  AGTAATGTGTAGGTAAAGATTCA

TATTTTTCT TGTTCAGGACTTATCTCAGGCATTGCATTTAAAATATATGAGGGTTCTAAAAAT

AATTTACGAGCATGTATT  CCAT CCTCAAGGATAAAAATATCTTTCAACGAGCCTTTA  GTGCGGGAGA

GAAAGACAG CCGATTATTGATTGGTTTCAAAAGTATTACAGGGTCATAATGTTTTTGGTACAA

CATT CCAAGAACGGGTATTACACT      CGGCTTATAAATAGCTATAAAAGCCTCAGAGC      TACACTAAATTAAGCAATA

CGATGAGTG CGGTACTTGGTTTATGCTAATTCTTTGCCTTGCCTGTATGATTTATTGGATGTT

CCGTTTTTATTTTCATTACACT      AAGC AAGGTAGTAGCATTAGAACTACTAATAATCAATTC      TACACTAAGGTGGC

GCTATTGGG CGCGGTAATGATTCCTACGTTCAGCTCGCGCCCCAAATGAAAATATAGCTAAAC

AATC AGATATAGAAGGCTTACACT      CCTAAGCAGTCAATAAATACATTTCGCAAATG      TACACTGTTTGACCATTAG

TCGCGTTCT TAGAATACCGGATATAAATCTACTCGTTCGCAGAATTGGGAATCAACTGTTATA

AACCTCCCGACTTGCGCA  TTTA GCGTTCCAGGCGTGTTTCAGGAAGTCTAGTACGGT  CGGCAACTAA

AATCTTGAT TTAAGGCTTCAAAACCTCCATATTTAAAACATGTTGAGCTACAGCATTATATTC

CTAT TTTGCACCCAGCTAAA  GCTAGTTGGCTTAATTTAGATTGCGGATGGCT  ATTAAGAGGTCATTT

TGGTAAGAT TCAGGATAAAATTGTCAAAAGGAGCAATTAAAGGTACTCTCTAATCCTGACCTG

GTCTTTCCAGAGCCTAAG  AACG AGCTCCAAACGCTGCAAACGACCGGAAGCGAACCA  GAGCTTCAAA

ATGGCTGTT TATTTTGTAACTGGCAAATTCGAATTAAAACGCGATATTTGAAGTCTTTCGGGC

TTAT CCCAATCCAAATAAAT  GAAATTATATTAAGAGTCAAAAAGGGATTGCA  GGTCAGAAGCAAAGC

GACGTTAAA CAAAAAATCGTTTCCTATAATAGTCAGGGTAAAGACCTGATTTTTGATTTATGG

TTACAGAGAA  AGCAGCCTAACGAGAATGAAAAAATGAA AATTTTAAACAGTTCAGAA  CGTCAAATGC

ATGCGCTTC CCTGTTTTTATGTTATTCTGGGGGATTCAATGAATATTTATGACGATTCCGCAG

TACACTTGACGGGGAAAGCCGGCGAACGTGGCG

TACACTGCTTAATGCGCCGCTACAGGG

TACACTGACAGGAACGGTACGCCAGAATCCTGA

TACACTAATAACATCACTTGCCTGAGTA

TACACTTTTGACGCTCAATCGTCTGAAATGGAT

TACACTGTAAGAATACGTGGCACAGAC

TACACTTAAAACAGAGGTGAGG

AATATCAAACCCTCAATCAAT

TACACTGAGCACTAACAACTAATAGATTAG

TACACTAGTTTGAGTAACATTATCA

CGATGGCAATTCATCAATATAATCCT

TACACTTTTAACGTCAGATGAATAT

TTAAGTTACAAAATCGCGCAGAGGCG

CATGGAAACAGTACATAAATC

GCTCCTTGAAAACATAGCGATAGCTT

TTATCGCAAGACAAAGAACGC

TACACTGATAAATAAGGCGTTAAATAA

TACACTCGCCAACATGTAATTTAGGCAGAGGCA

TTACATGTTCAGCTAATGCAGAA

AGACCAAGTACCGCACTCATCGAGAACAA

AAGGTATTCTAAGAACGCGAGGC

TACACTATTTGCCAGTTACAAAATAAACAGCCA

AGAGAATAACATAAAAACAGG

TTTAAGCCCAATAATAAGAGCAAGAA

TACACTACGCAATAATAACGGAATA

TACACTCAAAGACACCACGGAATAAGTTTA

TACACTTTGACGGAAATTATTCATT

ATTCACCAATGAAACCATCGATAGCA

GATAGCGTTTGCCATCTTTTC

GAGCCGCCACCAGAACCACCACCAGA

AGAAAGCGCAGTCTCTGAATT

TACACTTATAAACAGTTAATGCCCCCTGCC

GAGCCCCCGATTTAGAGCTTACACTCCTAAAGG

CCACACCCGCCGCTACACTCGTAACCA

GCCGATTAAAGGGATTTTATACACTAACAGGAG

TTCTTTGATTAGTTACACTAGCAATAC

CTCATGGAAATACCTACATTACACTGAAAAACG

AACCACCAGCAGAAACCGAACG

CACCTTGCTGAACCTCA

TCTAAAATATCTTTAGTACACTGAAGGTTA

GAACGTTATTAATTTTAAATACACT

TCCTGATTATCAGACATCATAT

AATTGCGTAGATTTTCAGGTACACT

GATTGCTTTGAATAATTCGCCT

TTTGAATTACCTTTTTT

TAATTTTCCCTTAGCTATTAAT

ATACCGACCGTGTTACACTGGTTTGAA

GAATCGCCATATTTAACAATACACTTTAATTGA

ACGACAATAAATCCAGACG

TTCCAAGAACGGGTATTCCTTATCA

AGAAGGCTTATTCAGATAT

AGCGTCTTTCCAGAGCCTATACACTCGCTAACG

CCTTTACAGAATAGCAG

CCCACAAGAATTGAAGAGATAA

CCAGAAGGAAACCGAGGAATACACT

ACATATAAAAGAAACGTACACTAGGTGGCA

GAGGGAGGGAAGGTAAATATACACT

AGCAAGGCCGGAAATTACCATT

TCGGTCATAGCCCCCTT

AGCCACCACCCTCAACCCTCAG

AGCCAGAATCTCATTAA

TGAGTAACAGTGCCCAGTGCCT

AAAAAAAAAAAAAAA
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CTGGTTTGCCCCAGCAGGCTACACT

AAACGTACAGCGCCATGTTTACCAGTCCCTACACT

CAGTATCGGCCTCAGGAAGATCGCACTCCTACACT

TCATACAGGCAAGGCAAAGTACACT

CGGTGTACAGACCAGGCGCATAGGCTGGCTACACT

AGTTTCCATTAAACGGGTAAATACACT

TACACTGAAAATCCTGTTTGATGGT

TACACTGGAATTTGTGAGAGATAGACT

TACACTAGCCAGCTTTCCGGCACCGCT

TACACTAATTAGCAAAATTAAGCAA

TACACTTGACCTTCATCAAGAGTAATCTTGACAAG

TACACTATACGTAATGCCACTACGAAGGCACCAAC

ATTGGGCTTGAGATGGGA

TGATAGACGGTTTTTCGCCC

AACGTGGACTCCAACGTCAAATACACT

GGTCCACG

GGCCAACGCGCGGTACACT

CCGCTCACAATTCCACACAACATACGATACACT

TACCGGGGGTTTCTGCCAGCATACACT

TCGTTAACGGCATCAGATGCCGGGTTATACACT

CATTGCAGGCGCTTTCGCACTCAATACACT

ACATCCTCATAACGGAACGTGCCGGACTTTC

CGCCAGCAGTTGGGCGGTTGTGTATACACT

TTCGCTATTACGCCAGCTGGCGAATG

CTGGCCTTCCTGTAGCCAGCTTTCAT

AAAAACAGGAAGATTGTATAAGCAAATATTA

TAGCTGATAAATTAATGCCGGAGAAA

ATATTTTAAATGCAATGCCTGAA

CCAATAAA

ATTTCGCAAATGGTCAATAACTACACT

TTGCGGATGGCTTAGAGCTTAATTGCTAA

GAGCTTCAAAGCGAC

TCATTGAATCCCCCTCAAATGCTTTAACA

ATAGCGAGAGGCTTTTGCAAATACACT

AGTAGTAA

ATTATTACAGGTAGAAAGAT

GGAGATTTGTATCATCGCCTGATATACACT

CATGAGGA

GATATATTCGGTCGCTGAGGCTTGGG

GTTGAAAATCTCCAAAAAAAAGGCTCCAACA

AGTTTTGTCGTCTTTCCAGACGTTAT

CCTCAGAGCCACCACCCTCATTTTCAGGGGA

GGTTTTGCTCAGTACCAGGCGGATTACACT

TCTATCAGTACACTGGGCGAAAAACCG

GGTTCCGA

TACACTGGAGAGGCGGTTT

AAGCCTGG TACACTGCCGGAAGCATAAAGTGTA

TTCGCGTCTACACTCGCGTGCCTGTTC

GTGCCCCCTACACTCCTGCAGCCAGCGGTGCCG

 CGCCGGGCGCGGTT

GGTCTGGT AGAACGTCAGCGTGGTGCT

TCCCGTAATACACTCATCGACATAAAAAAA

TTCTCCGT

AGGCGATT GGGGATGTGCTGCA

TCTGGTGC

AGCGAGTACAACATTAAATGTG

TTTGTTAAAAATTGTAAACGTTAATAT

GAGATCTA GTAGCTATTTTTGA

CAAAAGGG TAATGTGTAGGTAAAGATT

TAAAGCCT

TTTTCATTTACACTCTGTTTAGCTATA

AACATGTT ATATAATGCTGTAGCTC

CCAGACCGGAA

TGACCATAAGTTCAGAAAACGAGAA

GAGGGGGTTACACTAGAAGTTTTGCCA

AATACCAC TCATCAGTTGAGATTTAGG

ATCATTGT TAATTTCAACTTTA

GCGACCTGTACACTAATTGTGTCGAAATCC

GCTTTTGC GGGAGTTAAAGGCC

GGAGCCTTTAATTGTATCGGTTTATCA

GTATGGGATAAATGAATTTTCT

CATGTACC AGCAAGCCCAATAGGAACC

 GTGCCGTCGAGAGG

AAAAAAAAAAAAAAA
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Figure S25. Design template of the junction element with interfaces X,Y and Z to mold elements. 
Drawn is the design of the junction element (center) together with a right mold end that docks via the Z 
interface to the bottom part of the junction as well as left and right mold ends that dock via the X and Y 
interfaces to the top part of the junction. Attractive, repulsive and blunt helix ends are marked with yellow, 
blue and brown circles respectively.  Helix ends at which the scaffold or the connectors cross from the 
bottom to the top part are marked with white circles or green circles respectively. The main design shows 
connectors based on single staples, while the boxes on the right side show connectors based on the zipper 
geometry. For the latter the duplex part of the zipper strands is omitted. Their sequences are given for clarity 
in Figure S6. Staple overhangs, colors and symbols are as in Figure S22. 
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CGCGCTTGGTATAATCGCTTTATTTGTTTGTG

      TACACTAAACAAAGTACAAGACGATTGGCCTTGATATTTACACT      

CCTTTAATCGGCCTCCTGTTTAGC TCCCGCTCTGATTCTGCGTTGGCCGATTCATTAATGCAGCTGGCACGAC

GATTTTAGACAGGAACGGTACGCC AGAATCCTGAGAAGTTGCGCTCACTGCCCGCTTTCCAGTCGGGAAA    

TCTTTTACTCGGTGGCCTC ACTGATTATAAAAACACGCAATTAATGTGAGTTAGCTCACTCATTAGGCACCCCA

GTCTGTCCATCACGCAAAT TAACCGTTGTAGCAATCCACACAACATACGAGCCGGAAGCATAAAGTGTAAA      

CTACTCAGGCAAGTGATGTTATTA CTAATCAAAGAAGTAATTGTGAGCGGATAACAATTTCACACAGGAAACA

AAGAACTCAAACTATCGGCCTTGC TGGTAATATCCAGAAGTACCGAGCTCGAATTCGTAATCATGGTCATAGCTACACT      

GTTTTTCCTGTTGCAATGG CTGGCGGTAATATTGCCGGGGATCCTCAACTGTGAGGAGGCTCACGGACGCGAAG

GCTCATGGAAATACCTACA TTTTGACGCTCAATCACGGTCATACCGGGGGTTTCTGCCAGCACGCGTGCCTGTTTACACT

GACTGGTGAATCTGCCAATGTAAA TAATCCATTTCAGACGAAAACGGCCCGCCGCATTCTGGCCGCAGCACCA

ACACGACCAGTAATAAAAGGGACA TTCTGGCCAACAGAGCCAGCGCAGTGTCACTGCGCGCCTGTGCACT

GTATTCTTACGCTTTCAGG TCAGAAGGGTTCTATATCGTCTGATGCAGGGGGCACCGGCACCGCTGGCTGCAGG

GTGGCACAGACAATATTTT TGAATGGCTATTAGTTGTGTTCAGCAAATCGTTAACGGCATCAGATGCCGGG

TGGCGATGTTTTAGGGCTATCA GTTCGCGCATTAAAGCCAGTGTAAGGGATGTTTATGACGAGCAAAGAAACCT

TTAAAAATACCGAACGAACCAC CAGCAGAAGATAAAACAGAGGTGACTGTTGCCCTGCGGCTGGTAATGGGTAATACACT

GCGTGGCACTGTTGCA GGCGGTGTTAATACTGACCGCCTGACCCGGCTCATACCGCAACCGCGCCCGGCGGAT

      TACACTTGAGAGCCAGCAGCAA ATGAAAAATCTAAAGCATCACCTATCAGCGGGGTCATTGCAGGCGCTTTCGCACTCATACACT

AACTGACCAGATATTGATTGAG GGTTTGATATTTGAGGTTCAGCAGCTGGACACCTCCAGCCGTAAGCTGGTTG

GGCAAATCAACAGTTGAAAGGA ATTGAGGAAGGTTATCTAAAATAGGCAGCACCGTCGGTGGTGCCATCCC      

TGACGGCTCTAATCTA TTAGTTGTTAGTGCTCCTAAAGAGTTGGCATTCTTGCGGTTGCTGCTGACCAGACCA

ATAGATAATACATTTG AGGATTTAGAAGTATTAGACTTTAACGTGCCGGACTTGTAGAACGTCAGCGTGGTGCTACACT      

ATTAATAACGTTCGGGCAAAGGATTTA ATACGAGTTGTCGAATTGTTTGTCCGTTATGAGGATGTGCTCTGGCCGGAGG

TGAAGGGTAAAGTTAAACGATG CTGATTGCCGTTCCGGCAAACGCGGTCCGTTTTTTCGTCTCGTCGCTGGCAGTACACT

TGGAAAGACGACAAAA CTTTAGATCGTTACGCTAACTATGAGGGCTGTCTGTGGAATGCTACAGGCGTTGTAG

      TACACTGACGTTAGTAAATGAA TTTTCTGTATGGGATTTTGCTAAGTACCGTAACACTGAGTTTCGTCACCAGTACAAATACACT      

GTTGTTCCTTTCTATTCTCACT CCGCTGAAACTGTTGAAAGTTGTATGGGTTCCTATTGGGCTTGCTATCCCTG

TAAAGGAATTGCGAATAATAAT TTTTTCACGTTGAAAATCTCCAAGCCACCCTCAGAGCCACCACCCTCATTTTTACACT

AAACCGATACAATTAA AGGCTCCTTTTGGAGCCTTTTTTGGTTCTGAGGGTGGCGGTTCTGAGGGTGGCGGTA

ATCAGCTTGCTTTCGA GGTGAATTTCTTAAACAGCTTGAGGAATAGGTGTATCACCGTACTCAGGAGGTT

ATGCGTGGGCGATGGTTGTTGT CATTGTCGGCGCAACTATCGGTAGGGCTATACTTATATCAACCCTCTCGACG

AACCGATATATTCGGTCGCTGA GGCTTGCAGGGAGTTAAAGGCCGGTTTTGCTCAGTACCAGGCGGATAAGTGCTACACT

TGCTGTCTTTCGCTGC TGAGGGTGACGATCCCGCAAAAGCCCGCTAATCCTAATCCTTCTCTTGAGGAGTCTC

      TACACTTCGGAACGAGGGTAGC AACGGCTACGCCTATTTCGGAACCTATTATTCTGAAACATGAAAGTATTAAGAGGCTTACACT

GAAAAAGTCTTTAGTCCTC AAAGCCTCTAGGGGGCATTAACTGTTTATACGGGCACTGTTACTCAAGGCACTGA

      TACACTATGAGGAAGTTTCCATTAA ACGGGTAAAGGCTTTTGATGATACAGGAGTGTACTGGTAATAAGTTTTAACG     

TTAGGTTGGTGCCTTCGTAGTGGC ATTACGTATATGTATGACGCTTACTGGAACGGTAAATTCAGAGACTGCG

      TACACTAACGAAAGAGGCAAAAGAATACAC TAAAACACTCATCTTTGACCCCCATCCTCATTAAAGCCAGAATGGA      

TCGACACAATTTATCAGGC GATGATACAAATCTCCGTGACCTGCCTCAACCTCCTGTCAATGCTGGCGGCGGCT

      TACACTAATCCGCGACCTGCTCCAT GTTACTTAGCCCTCAGAGCCACCACCCTCAGAGCCGCCACCAGAACCACCACCAGTACACT

CCCTTATGATTGACCGTCTGCGCC TCGTTCCGGTGGCGGTTCTGAGGGTGGCGGCTCTGAGGGAGGCGGTTCC

      TACACTAACCGAACTGACCAACTTTGAAAG AGGACAGATTCTTTTCATAATCAAAATCACCGGAACCAGAGCCACCACCTACACT

GCCTATGCGCCTGGTCTGT ACACCGTTCTGGCAAACGCTAATAAGGGGGCTATGACCGAAAATGCCGATGAAAA

      TACACTTGGCTGACCTTCATCAAGA GTAATCTTGAGTAGCGACAGAATCAAGTTTGCCTTTAGCGTCAGACTGTAGC

CGTTGATTTGGGTAATGAATATCC GGTTCTTGTGATTACGGTGCTGCTATCGATGGTTTCATTGGTGACGTTT

      TACACTTAACAAAGCTGCTCATTCAGTGAA TAAGGCTTGGCAAAATCACCAGTAGCACCATTACCATTAGCAAGGC   

CTCGTTCTGGTGTTTC TCGTCAGGGTGGCTCTAATTCCCAAATGGCTCAAGTCGGTGACGGTGATAATTCACC

      TACACTTAGTAAATTGGGCTTG AGATGGTTTAATTTCAAAGGGAGGGAAGGTAAATATTGACGGAAATTATTCATTAAATACACT

GTTCTTAAAATCGCATAAGGTA ATTCACAATGATTAAAGCAATCGGTTGAATGTCGCCCTTTTGTCTTTGGCGC

TGGCTCATTATACCAGTCAGGA CGTTGGGAAGAAAAATCTGTCACAATCAATAGAAAATTCATATGGTTTACCATACACT

AATGTTGTTCCGTTAG TTCGTTTTATTAACGTAAAATAAACTTATTCCGTGGTGTCTTTGCGTTTCTTTTATA

ATTACAGGTAGAAAGA TTCATCAGTTGAGATTTGTTAGCAAACGTAGAAAATACATACATAAAGGTGGCA     

TGGCGTTATGTATCTGCATTAG TTGAATGTGGTATTCCTATACTGCGTAATAAGGAGTCTTAATCATGCCAGTT

AAAGGAATTACGAGGCATAGTA AGAGCAACACTATCATACCGAGGAAACGCAATAATAACGGAATACCCAAAAGTACACT      

TTTGGTTTTTATCGTC GTCTGGTAAACGAGGGTTTTCCTTCTGGTAACTTTGTTCGGCTATCTGCTTACTTTT

      TACACTATAGCGAGAGGCTTTT GCAAAAGAAGTTTTGCCATGAAATAGCAATAGCTATCTTACCGAAGCCCTTTTTAAGTACACT      

TATTGGACGCTATCCAGTCTAAACATT TTACTATTACCCCCTCTTGTTTCTTGCTCTTATTATTGGGCTTAACTCAATT

GGGAGAATTAACTGAACACCCT GAACAAAGTCAGAGGGTAATTGAGCGCTAATATCAGAGAGATAACCCACAAGTACACT

CTTGATTTGGGTGATG GTTCACGTAGTGGGCCATCGCCCTGATAGACGGTTTTTCGCCCTTTGACGTTGGAGT

TTTTTTGGGGTCGAGG TGCCGTAAAGCACTAAAGTTCCAGTTTGGAACAAGAGTCCACTATTAAAGAACGTGGTACACT

CGTCAAGCTCTAAATCGGGGGC TCCCTTTAGGGTTCCGAAACACTCAACCCTATCTCGGGCTATTCTTTTGATT

GGGAAAGCCGGCGAACGTGGCG AGAAAGGAAGGGAAGAATGATGGTGGTTCCGAAATCGGCAAAATCCCTT

CTTGCCAGCGCCCTAG CGCCCGCTCCTTTCGCTAACAGGATTTTCGCCTGCTGGGGCAAACCAGCGTGGACCG

      TACACTTGTAGCGGTCACGCTG CGCGTAACCACCACACCATTGCCCTTCACCGCCTGGCCCTGAGAGAGTTGCAGCAAGTACACT

CCATAGTACGCGCCCTGTAGCG GCGCATTAAGCGCGGCGCAGCTGTTGCCCGTCTCACTGGTGAAAAGAAAAAC

TTGCTTTGACGAGCACGTATAA CGTGCTTTCCTCGTTGCGGGGAGAGGCGGTTTGCGTATTGGGCGCCAGGGTGTACACT

GATTATACCAAGCGCGTACACT      AATAAAGC      TACACTCACAAACA

TTGTACTTTGTTTAATATCAAGGCCAATCGTC

GGCCGATTAAAGGGGGA GCTAAACAGGAATCAGAGCAACGCAGAAATGAATCGGCCCATT     GCTGTCGTGCCAGCTG

ACTTCTCAGGATTCT GGCGTACCGTTCCTGTCTAAAATCAGGTTTCCCGACTGGAAAGCGGGCAGTGAGCGCA

GTAAAAGAGCCACCGACAGT GAGTGCGTGTTTTTATAATACATTAATGCTAACTC     CGCTGGGGTGCCTAATGAGTGA

TTGCTACAACGGTTA ATTTGCGTGATGGACAGACGGCTTTACACTTTATGCTTCCGGCTCGTATGTTGTGTGGA

CTTGCCTGAGTAGTAACATCATTAG TAATTGATTCTACAATTACGCTCAAATTGTTATCC      TACACTTGTTTCCTGTGTG

TTCTGGATATTACCA GCAAGGCCGATAGTTTGAGTTCTTGCTATGACCATGATTACGAATTCGAGCTCGGTAC

GGAAAAACTTGCAACACCAG CCACCCGGCAATATTACCGGATCTGAGCTCACAGT TACACTCTTCGCGTCCGTGAGCCTC

GATTGAGCGTCAAAA TGTAGGTATTTCCATGAGCAACAGGCACGCGTGCTGGCAGAAACCCCCGGTATGACCGT

AGATTCACCAGTCATTA TTTACATTGGCTGAAATGGTTTTCGTCAGAATGCGGCGGGCCG  CATTGGTGCTGCGGCC

CTCTGTTGGCCAGAA TGTCCCTTTTATTACTGGTCGTGTCAGAGTGCACAGGCGCGCAGTGACACTGCGCTGG

AAGAATACGAAAGCGT CCTCTGAACCCTTACGATATAGATGCATCAGGTGCCCCC  AGCCCTGCAGCCAGCGGTGCCG

ACTAATAGCCATTCA AAAATATTGTCTGTGCCACTAACCCGGCATCTGATGCCGTTAACGATTTGCTGAACACA

AAACATCGCCATAGCCCTAGAAC TGATAATGCGCACTGGCTTCATAAACATCCCTTACTTGCTCGTTACACTAGGTTTCT

CACCTCTGTTTTATCTTCTGCTG GTGGTTCGTTCGGTATTTTTAATTACCCATTACCAGCCGCAGGGCAACAGT

AACAGTGCCACGCATTAACACCGCC TGCCGGTCAGTGGGTCAGGTATGAGCCGGTTGCGG  TACACTATCCGCCGGGCGC

AGGTGATGCTTTAGATTTTTCAT TTGCTGCTGGCTCTCATGAGTGCGAAAGCGCCTGCAATGACCCCGCTGAT

AATCAATATCTGGTCAGTTAACC CTCAAATATCACCAGCTGCTGAACCTCGGAGGTGTTTACGGCT    TAGCAACCAGC

TATTTTAGATAACCTTCCTCAAT TCCTTTCAACTGTTGATTTGCCCGTGGGATGGCACCACCGACGGTGCTGCC

CCGTCATACACT      ATTAGAGACTAACAACTAA TAGTTAGGAGCCCAACTCTAGCAACCGCAAGAATG      TACACTTGGTCTGGTCAGC

AAAGTCTAATACTTCTAAATCCT CAAATGTATTATCTATGCACCACGCTGACGTTCTACAAGTCCGGCACGTT

ATCCTTTGCCCGAACGTTAGTAT TAAGACAACTCTTCAACGGACAAACAAATCCTCATGCACCAGA  TACACTCCTCCGGC

TCACTCTGCCAGCGACGAGACGAAAAAACGGACCGCGTTTGCCGGAACGGCAATCAG CATCGTTTAACTTTACCCTTCA

TGTCGTCTTTCCAAACGATCTAAAG TTTGTTAGCGTCCCTCATAAGCATTCCACAGACAG      TACACTCTACAACGCCTGT

TTAGCAAAATCCCATACAGAAAA TTCATTTACTAACGTCTTTGTACTGGTGACGAAACTCAGTGTTACGGTAC

GAGAATAGAAAGGAACAACGCGG AGTCAGTTTCATTTCAACCCATACAACAATAGGAAGCAAGCCC TACACTCAGGGATA

TTGGAGATTTTCAACGTGAAAAA ATTATTATTCGCAATTCCTTTAAAAATGAGGGTGGTGGCTCTGAGGGTGGC

ATTGTATCGGTTTTACACT      GCCT TTACAAAAGGAAAAGGCTCGAACCAAACACCCTCAAGAACCGC  TAATACCGCCACCCTC

TCAAGCTGTTTAAGAAATTCACC TCGAAAGCAAGCTGATCTAAACCTCCTGAGTACGGTGATACACCTATTCC

CGCCCACGCATACAACCATAATG ACAGCGCCGACAGTTCGATAGCCCTACATAAGTATGGGTTGATTACACTCGTCGAGA

CGGCCTTTAACTCCCTGCAAGCC TCAGCGACCGAATATATCGGTTGCACTTATCCGCCTGGTACTGAGCAAAAC

GCGAAAGACAGCATACACT      CTCA GCATTGCGGGATCGTCACCGCGGGCTTAGAAGGATTAGGATTA TACACTGAGACTCCTCAAG

GTAGCCGTT GCTACCCTCGTTCCGAAGCCTCTTAATACTTTCATGTTTCAGAATAATAGGTTCCGAAATAGGC

ACTTTTTCTACACT      GACTAAAGCTTT GAGTAATGCCCCCTAGAGGTAAACAGTTGCCCGTA     TGTTCAGTGCCTTGAGTAACAG

TTTACCCGT TTAATGGAAACTTCCTCATCCCCGTTAAAACTTATTACCAGTACACTCCTGTATCATCAAAAGCC

GGCACCAACCTAATACACT      ACTACGAATAAT GCCCATATACGGCGTCATATTTACCGTTCCAGTAA      CAACGCAGTCTCTGAA

GGGGGTCAAAGATGAGTGTTTTA GTGTATTCTTTTGCCTCTTTCGTTCTTTCCATTCTGGCTTTAATGAGGAT

TGTGTCGATACACT      TGATAAAT GCCCATCATTTGTATTCACGGAGCAGGGAGGAGGAGGTT  TACACTAGCCGCCGCCAGCATTGAC

CTAAGTAAC ATGGAGCAGGTCGCGGATTCTGGTGGTGGTTCTGGTGGCGGCTCTGAGGGTGGTGGCTCTGAGGG

TCAATCATAAGGGTACACT      ACGA GGCGCAGACGGCCACCGGAACCGCAGACCCTTCAGAGCCGCCA  TACACTGGAACCGCCTCCC

ATCTGTCCT CTTTCAAAGTTGGTCAGTTCGGTTGGTGGTGGCTCTGGTTCCGGTGATTTTGATTATGAAAAGA

GCATAGGCTACACT      GACCAGGCGTGT ACAAGCGTTTGCCAGAACGCCCTTATTTCATAGCC  TCCTTTTCATCGGCATTTTCGG

CAAGATTAC TCTTGATGAAGGTCAGCCACGCGCTACAGTCTGACGCTAAAGGCAAACTTGATTCTGTCGCTACT

ACCCAAATCAACGTACACT      TATTCATTAACC GGAATCACAAGGCACCGTACGATAGCAGAAACCAT    TTAAAACGTCACCAAT

CAAGCCTTA TTCACTGAATGAGCAGCTTTGTTACCGGCCTTGCTAATGGTAATGGTGCTACTGGTGATTTTGC

ACACCAGAACGAGTACACT      ACGA GAAAGCCACCCTGAATTAGCATTTGGGACTTGAGC  TACACTGGTGAATTATCACCGTCACCG

TTGAAATTAAACCATCT CAAGCCCAATTTACTATTTAATGAATAATTTCCGTCAATATTTACCTTCCCTCCCT

CTTATGCGATTTTAAGAACGAAT TACATCATTGTTCAACCGATTGCTTTAGGCGACATGACAAAAG  TACACTGCGCCAAA

GATTTTTCTTCCCAACG TCCTGACTGGTATAATGAGCCATGGTAAACCATATGAATTTTCTATTGATTGTGACA

ACGGAACAACATTTACACT      TAATAAAACGAA CTATTTTACGTTAAGTTTACAAAGACACCACGGAA    GAATATAAAAGAAACG

AAATCTCAACTGATGAA TCTTTCTACCTGTAATTGTTGCCACCTTTATGTATGTATTTTCTACGTTTGCTAAC

ATGCAGATACATAACGCCA CTATCAATACCACATTTACGCAGTATAGGAACTTAACTCTAAGTGAT      TACACTAACTGGCA

TATGATAGTGTTGCTCT TACTATGCCTCGTAATTCCTTTCTTTTGGGTATTCCGTTATTATTGCGTTTCCTCGG

GATAAAAACCAAACGTTTACCAGAC GACAAAACCCTCCAGAAGGTAGCCGAACAAAGTTA      TACACTAAAAGTAAGCAGA

GGCAAAACTTCTTTTGC AAAAGCCTCTCGCTATCTTAAAAAGGGCTTCGGTAAGATAGCTATTGCTATTTCAT

GTTTAGACTGGATAGCGTCGTAA AATGGGTAATAAGCAAGAAACAAGAGGATAATAAGTAAGCCCA  TACACTAATTGAGT

GTCTACTTGTGGGTTATCTCTCTGATATTAGCGCTCAATTACCCTCTGACTTTGTTC AGGGTGTTCAGTTAATTCTCCC

ATCAAGTACACT      CACCCAAGAAC CATCACTACGTCGATGGCCAGGGTATCAAACCGTCAGGGCGAA  TACACTACTCCAACGTCAA

TTTAGTGCTTTACGGCA CCTCGACCCCAAAAAACCACGTTCTTTAATAGTGGACTCTTGTTCCAAACTGGAAC

CCCGATTTAGAGCTTGACGGGGA GCCACCCTAAAGTGTTTCGGAGGTTGACGAGATAGGAATAGCC  AGAAATCAAAA

AACGAGGAAAGCACG TTATACGTGCTCGTCAAAGCAACACCCTGGCGCCCAATACGCAAACCGCCTCTCCCCGC

GGTGTGGTGGTTACGCG CAGCGTGACCGCTACACTTGCTGCAACTCTCTCAGGGCCAGGCGGTGAAGGGCAAT

TACAGGGCGCGTACTATGGGCGC CGCCGCTTAATAGCTGCGCCGGTGAGACGGGCAACTTTCACCA  TACACTGTTTTTCT

TTCTTCCCTTCCTTTCT CGCCACGTTCGCCGGCTTTCCCTATAAGGGATTTTGCCGATTTCGGAACCACCATCA

GGGCGCTGGCAAGGGCG CTAAAGGAGCGGTTAGCGAAAAATCCTAGCAGGCGTTTGCCCC  TACACTCGGTCCACGCTGG

CCTTGACGGGGAAAGCCGGCGAACGTGGCG

GCCGCTTAATGCGCCGCTACAGGG

TACACTGACAGGAACGGTACGCCAGAATCCTGA

TACACTAATAACATCACTTGCCTGAGTA

CTGTTTGACGCTCAATCGTCTGAAATGGAT

TTAGTAAGAATACGTGGCACAGAC

TACACTTAAAACAGAGGTGAGG

TACACTTATCAAACCCTCAATCAAT

ACGGAGCACTAACAACTAATAGATTAG

TACACTAGTTTGAGTAACATTATCA

TACACTATGGCAATTCATCAATATAATCCT

TACACTTTTAACGTCAGATGAATAT

TACACTAAGTTACAAAATCGCGCAGAGGCG

TAGTGGAAACAGTACATAAATC

TACACTTCCTTGAAAACATAGCGATAGCTT

TACACTATCGCAAGACAAAGAACGC

GGGGATAAATAAGGCGTTAAATAA

AAGCGCCAACATGTAATTTAGGCAGAGGCA

TACACTACATGTTCAGCTAATGCAGAA

TACACTACCAAGTACCGCACTCATCGAGAACAA

GCGGGTATTCTAAGAACGCGAGGC

TGCCAGTTACAAAATAAACAGCCA

TACACTAGAATAACATAAAAACAGG

TACACTTAAGCCCAATAATAAGAGCAAGAA

ACAACGCAATAATAACGGAATA

TACACTCAAAGACACCACGGAATAAGTTTA

TACACTTTGACGGAAATTATTCATT

TACACTTCACCAATGAAACCATCGATAGCA

TACACTTAGCGTTTGCCATCTTTTC

ATAGCCGCCACCAGAACCACCACCAGA

TACACTAAAGCGCAGTCTCTGAATT

TACACTTATAAACAGTTAATGCCCCCTGCC

GAGCCCCCGATTTAGACCTAAAGG

CCACACCCGCCGTAACCA

GCCGATTAAAGGGATTTTATACACTAACAGGAG

TTCTTTGATTAGTTACACTAGCAATAC

CTCATGGAAATACCTAGAAAAACG

AACCACCAGCAGAAGATACACTACCGAACG

CACCTTGCTGAACCTCAAATACACT

TCTAAAATATCTTGAAGGTTA

GAACGTTATTAATTTTAAATACACT

TCCTGATTATCAGATGTACACTCATCATAT

AATTGCGTAGATTTTCAGGTACACT

GATTGCTTTGAATACCTACACTATTCGCCT

TTTGAATTACCTTTTT

TAATTTTCCCTTAGAATACACTCTATTAAT

ATACCGACCGGGTTTGAA

GAATCGCCATATTTAATTAATTGA

ACGACAATAAACATACACTTCCAGACG

TTCCAAGAACGGGTATTAATACACTCCTTATCA

AGAAGGCTTATCAGATAT

AGCGTCTTTCCAGAGCCTAGGCCGCTAACG

CCTTTACAGAGTACACTAATAGCAG

CCCACAAGAATTGAGTTACACTAGAGATAA

CCAGAAGGAAACCGAG

ACATATAAAAGAAACGTACACTAGGTGGCA

GAGGGAGGGAAGGTAAATATACACT

AGCAAGGCCGGAAACGTACACTTTACCATT

TCGGTCATAGCCCCCTTATTACACT

AGCCACCACCCTCACCCTCAG

AGCCAGAATGGTACACTCTCATTAA

TGAGTAACAGTGCCCGTACACTCAGTGCCT
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Figure S26. Design of the bottom part of the junction element (center) docking to a right mold end 
via the Z' interface. 
For this interface staple extensions and recessions of 3 nt were used to form attractive ends. Colors and 
symbols are as in Figure S22. 
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ATAACGCCCAGACTGTAGCGCGTTTTCATCGGGCAGATAC CATT TTCGGTCA       TACACT      GAATACCACATTCAACT AATTACACT

ATGAAAAGATGGCAAACGCTAATAA GGGGGCTACTAAATCTCAACTGATG AATCTTTCTACCTGTAATAATG

GAACAAAATCAAAATCACCAAACGAAC AGCC ACCACCGGAACCGC       TACACTGTTA ATA      AAATCTACTACACT TAACG GGAACCAG

TTCTTCCCAACG TCCTGACTGGTATA TCTGAGGGAGGCTCTGAGGGTGGTGGCTCTGAGGGTGGCGGTT CTGAGGGTGGCGGC

TGAAACATGAAAGTAT       TACACTGCCTATTTGAGGACAG ATTA TTCCGGAATGAACGGTGCCCCCTTTTG AAA      CGAACTGACCAACTACACT ACCT

GTTCCCTTATGATTGAC CGTCTGCGCCTCGTTCCGGCTACCCCGCTAATCCTAATCCTTCTCTT GAGGAGTCTCAGCCTCTTA

      TTGTGTCGTACACT CAGTACCAGGCGGATAAG TGCCGTCGAGAGGGTACACT      CGACCTGCTCCATGTTACTTTTTGCTAAAT CCG

ACGGTGATACACCTATTCCGGGC TATACTTATATCAATTTATCAGGCGA TGATACAAATCTCCGTTGTACTTT

GAAAAACC CATCACCCAAATCAAGTTT       TACACTGTCCA CT TCCAACGT GGCCCACTACGTGAACACGTGGACATTAAAGACCAGTTTGGAACAAGATGAGTGTTGTT CAAAGGGC GTCTATCAGGGC GAT

CCTATCTCGGGCTATTCTTTTGATTTATAAGGGA TTTTGCCGATTTCGGAACCACCCCGTCAAGCTCTAAATCGGGGGCTCCCTTTAG GGTTCCGATTTAGTGCTTTACGGCACCTCGACCCCAAA

CGCTAGGGCGCTG       TACACTGGCGAGAAAGGAACGCT CCAGC AGGCGAAAATAGAGTTGCAGCAAGCGG TTGATGGAAAGCCGGCGAACGTCCTGT AAGCGAAAGGAGCGGGTCCA GGTTTGCC GGGA AGA

CCCTGTAGCGGCGCATTAAGCGCGGCGGGTGTG GTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGGGCCAGGCGGTGAAGGGCAATCAGCTGTTGCCCGTCT CACTGGTGAAAAGAAAAACCA

TATTGGGCG TCGTTAGAATCAGAGCGGGAGCTAAAC       TACACTTGCG CCAGGGCGCGTACTATGGTTGCTTTGA TTCCTGCTCGAGCACGTATA ACGTAATGAATCGG GGCGG TTCCAACGCGCGGGGAGA

GCAGCTGGCACGACAGGTTTCCCGACTGGAAAGC GGGCAGTGAGCGCAACGCAATACTGATTATAAAAACACTTCTCAGGATTCTGGC GTACCGTTCCTGTCTAAAATCCCTTTAATCGGCCTCCT

GAGCCGGAAGCATAAAG CATTAGAGGCCACCGAGTAAAAGAGT ATACTTCTTTGAT       TACACTAACTCACTGGGGTGTGTAAAGC CACG CAACTGTCCATCCTAA TGAGTGAGCT ATTAACCGTTGTAGCA

TCTGGATATTACCAGCAAGGCCGATAGTTTGAG TTCTTCTACTCAGGCAAGTGATGTTATTACTAATGTTGTGTGGAATTGTGAGCGGATAACAATTTCACACAG GAAACAGCTATGACCATGATT

GTCCGTGAGCC CATTTTGACGCTCAATCGT       TACACTGTACCGAGTCCTCACA CTCGA CTCATGGAGCAACAGGAAAA ACGATTCGTACAATATTACCGCGTTGAGGA AATACCTACAGCCATTTCCCC GG

TTGGCCAGAATGTCCCTTTTATTACTGGTCGTG TGACTGGTGAATCTGCCAATGTAAATAATCCATTTCAGGAAGAACAGGCACGCGTGCTGGCAGAAACCCCCG GTATGACCGTGAAAACGGCCC

ACAGACAACTGAAAGCAGAACCCTTCTGACCAGAATGCGGCCAGAGATTGCGCGCC TACGTGGCATCCAGCGCAGTGTCAC GCTGCGGC GTAA GAA TATTTTTGAATGG       TACACTTGTGCACTCTGTG GT

TCTGATGCAGGGGGCACCGGCACCGCTGGCTGCAGGTAAC CCGGCATCTGATGCCGTTAACGGTTCGTTCGGTATTTTTAATGGCGATGTTTTA GGGCTATCAGTTCGCGCATTAAAGACTAATAG

CCTTA CAGTAAAG ACAGTGCCACGCTGAGTACACTAGAAGATTTCAGCAAATCACCAGC AAAAGTTT GCTCGTCATAAACATCCTTT ATTAACACCGCCTGCACTGGTGTG CAGAGGTGAGGCGGTC AGT

TGATTGAGGGTTTGATATTTGAGGTTCAGCA AGGTGATGCTTTAGATTTTTCATTTGCTGCTGGCTATTACCAGCCGCAGGGCAACAGTGACCCGGCTCATAC CGCAACCGCGCCCGGCGGATTGA

GTTGGCAAGGAGGTGT GAATAGCGG GG GAAGGTTATCTAAAATATCTACACTTGAGTTGA AAGATCAACAGGGTCACCAGCATCACGCAACCAGCTTACGGCT TGCAGGCGCTTTCGCACATATCTTCAT

GATGGCACCACCGACGGTGCTGCCGTTGGCATTCTTGCGGTT GCTGCTGACCAGACCAGCACCACTAAATCCTCAAATGTATTATCTATTGACGGC TCTAATCTATTAGTTGTTAGTGCTCCTAAA

ATTAGAGTAGAACGTCAGCGAAGT      CCAGAGCACATCCTACACT CCGGACTTTCATAACGGAACG TG ACAATTCG TCCTTTGCACAA CTCGTATTAAA CCGAACGTTATTA    CTTTACAA

CCGGAGGCTGCCAGCGACGAGACGAA AAAACGGACCGCGTTTGCCGGAATGATAATTCCGCTCCTTCTGGTGGTTTCTTT GTTCCGCAAAATGATAATGTTACTCAAACTTTTAA

ATTATCAGATGATGGCGGGTA AA TCCTG CAATATAAGTGATGAA GTTAAACGATGCTGATTGCCGTCATAT      GCCGCACAGGCGGCCTTTATACACT AATT CAT TCCTGATTGTTTGGAT      

TTTTTTTACGGGATTTTTTTATGTCGATGTAC ACAACCGCCCAACTGCTGGCGGCTCTGTTTTACGTGCAAATAATTTTGATATGG TAGGTTCTAACCCTTCCATTATTCAGAAGT

CGGAT CA TTTTCAGGAACTTAAA TGCGTAGAAGAAACAG TCAGATGATTTA ACG TAACAGTACCTTTAAAGAAAT ATATACAG      GAAAAAGAGACGCTACACT TTTCTGCTCATTTAAT

CCTCTGCGCGATTTTGTAACTTGGTATTCAA AGCAATCAGGCGAATCCGTTATTGTTTCTCCCGATCGTGAGAGCTATCCCTTCACCACGGA GAAAGTCTATCTCTCACAAATTC

      ATAACCTCACCGGAAACAATACACT ACGTA CATCGGCGAA GCGCCATGTTTACCAGTCCCGCGAATT AACAAACATCAAGAAAACA       TACACTATTCA AAAA GAAGATGATGATTTCAATTACCTGAGC

CCGTTCCCGTGGCGGCTCCACCTCTGAAAGCT TGGCACTGGCCGTCGTTTTACAATTTATGTACTGTTTCCATTAAAAAAGGTAAT TCAAATGAAATTGTTAAATGTAATTAATTT

AATCGTCGAACCTTGCTATGTGAGTGAAT TAATTTTCCCTTAGAATACACTAGGGTTTT      CTGCAAGGCGATTTACACT TTCT GTAAAGTTGGG CCCAGTCACGACGTCAATA CTATTAATTAACG CC

CACATCCCCCTTTCGCCAGCTGGCGT AATAGCGAAGAGGCCCGCACCGATTTTGATAAATTCACTATTGACTCTTCTCAG CGTCTTAATCTAAGCTATCGCTATGTTTTCAAGGA

TCGCCATT TGGGTTATATAACTATATGTACACTCGCAACTGTTGGGAAGGGCGATCATAGG AGAGACTACCTTTTTAACCTTCTG      AAACCAGGCAAAGCGCCATTACACT GCTTAGGTCAGGC TG  CCG

ATATATTTGAAAAAGTTTTCTCGCGTTCTTT GTCTTGCGATTGGATTTGCATCAGCATTTACCGGCACCAGAAGCGGTGCCGGAAAGCTGGCT GGAGTGCGATCTTCCTGAGGCCG

TGAG GGGCCGTGCATC ACGACGACAGTATTTTAGTTAATT CGTGTGATAAATATGACCTAATGCCAGTT ATACCGACGGTTTGAAATTT AATTCATCTTC

AACGCATATGATACTAAACAGGCTTTTTCTA GTAATTATGATTCCGGTGTTTATTCTTATTTAACGACGATGCGCCCATCTACACCAAC GTGACCTATCCCATTA

ACAGTAGGGCTTAATTGAGAATCGACGC TCAAACCCGTCGGATTCTCCGTGGGAACA AACGGCGGATTGACCGATACAAATTCTTACCAGTATAAAGCCA

GGCTCGAAAATGCCTCT GCCTAAATTACATGTTGGCGTTGTTAAATATACTCGCTCACATTTAATGTTGATGAAA GCTGGCTACAGGAAGGCCAGACGCGAATTA

AAAGGTAATATA AAG AGTAATTCTGTCC       TACACTATAGGAACTTTAACCA GCC TACCGACAATCAAAAAAGTAATAAGAGAATAAATCAGCTCA TTTTAAATTTTTGT

GCGAATTTTAACAAAATATTAACGT TTACAATTTAAATATTTGCTTATACAATCTAACAGGCGCGTTCTGCA TTAGCTGAACATGTTGTTTATTGTCGTCGTCT

CAATAGATAAG TCCAACTAGCATGTCAATCA AAAAGCCC AAAAATAAATAATCAGCCGG TTG CAAAAACAGGATATCAA TGAACAAG TATCCCATCCTAATTTACG       TACACTTATGTACC

CCGTTCTTGGAATGATA AGGAAAGACAGCCGATTATTGATTGGTTTCTACATGCTACGATTACCGTTCATCGATTCTCTTGTTTGC TCCAGACTCTCAGGCAATGACCTGATAGCC

GGTAGCTAATTAATGCCGGA GAG GAACAAGCCTAGCTGATAA TTTTTGAG AAGCCGTTTTTACC CTCATCGAAGATCTACAAAGTATTA  GCAAACCAAG

CGGTTGAATATCATATTGATGGTGA TTTGACTGTCTCCGGCCTTTCTCACCCTTTATATCTGATTTGCTTGC TATTGGGCGCGGTAATGATTCCTACGATGAAA

TTTAGCGAACCTCCCGCGAGGCGTGTAAATGCA ATG GATTCAAGAAGGCTTATCCGGTA TTCCCTGAGTATTTTAGAACCCTCATAT ATGTGTAGATTTTAAA TAAGAACG

TTTTATCCTTGCGTTGAAATAAAGGCTTCTC CCGCAAAAGTATTACAGGGTCATAATGTTTTAGCTGGGTGCAAAATA GCAACTAATCTTGATTTAAGGCTTCAAAACCTCCCGCA

GCAATAAAGCCT GCTAAATCGGT CCAACGCTTGTACCAACAATTTTATCCTGAATC TTA TCTTTCCAGAGCCTACACTTAAAAGCAAAATTAA AACGAGCG CAGAGCA

TTGGATTGGGATAAATA ATATGGCTGTTTATTTTGTAACTGGCAAATTATTCTTTGCCTTGCCTGTATGATTTA TTGGATGTTAATGCTACTACTATTAGTAGA

AATAGCAGCCTTTACAGAG       TACACTACGATTTTTT GTTCATT TGGTATATTTT GGCGCGAGCTGAAAAGGTGGCATCAATATAAGAA AAAATGAATAACGTCATCAATAACCTGTTTAGC

ATTTGCGAAATGTATCTAATGGTCAAACTAA ATCTACTCGTTCGCAGAATTGACTTTGTTCAGGGTGTTCAGTTAATT CTCCCGTCTAATGCGCTTCCCTGTTTTTATGTTATTCT

GTTAAGCCTAATATCAGATTCCCAGAGGGTAAAAGTTTCA GAGA GATTTGAGCGC AACCCACAAGTACGGTGTCTGG AGAATTGATTCC ATATAACAGTT

AAAAAGGGCTTCGGTAAGATAGCTA TTGCTATTTCATTGTTTCTTGCTCTTATTAAGTTGCATATTTAAAACATGTTGAGCTA CAGCATTATATTCAGCAATTAA

GAAC AAAGTTACCAGAAGGAAACTGG CGAGGAAACGCAAAGATAGCCGGTC ATT CTTAGAGCAAGAAAAGTAAGCTTTGCGGATGCTCCTTTTGATAAGA

TGCTAACATACTGCGTAATAAGGAG TCTTAATCATGCCAGTTCTTTTGGGTATTCCGTTATAAAGGTACTCTCTAATCCTGAC CTGTTGGAGTTTGCTTCCGGTC

GAACCAAACGTAGAAAATACATACATA      TTAAGAGGAAGCCCGAAAGTACACT ACTTCAAA AAGG TGGTTTA AAAAGAAACGCAAAGACAC       TACACTCAACATATAAAGC ATTCGAGCTTCTATCGCGT

TCTTTTTGATGCAATCCGCTTTGCTTCTGACTATAATAG TCAGGGTAAAGACCTGATTTTTGCTGGTAAACCATATGAATTTTCTA TTGATTGTGACAAAATAAACTTATTCCGTG

 AAA GAGGGAAGGGGC TTCA ACCGATTGAGGGACCAACGAGAAT      TTGAATCCCCCTCTACACT AAATGCTTTAAACAGTTCAG GTAAATATTGACGGAA       TACACTTAAATCGCCAAAGACAAAA GACA

TGAATATTTATGACGATTCCGCAGTATTGGACG CTATCCAGTCTAAACATTTTACGGCTCTAATTCCCAAATGGCTCAAG TCGGTGACGGTGATAATTCACCTTTAATGAATAAT

TTTTGCAA GCCGGAAACGTCACCAATG       TACACT      ACGATAAAAACCAAAATAGTACACT ATCACCAGTAGCACCAGGGGGTAATAAGCAAA TTAGCAAGATTA CCACGAGAGGC AAGA AGTTTTGCCAG

CGTCTGGTAAACGAGGGTTATGATAGTGTTGCTCTTACT ATGCCTCGTAATTCCTTTTACGCTAAAGGCAAACTTGATTCTGTCGC TACTGATTACGGTGCTGCTATCGATGGTTT

CCAG CATAACTGGCT CAGGTCAGACGATGGTTGAGGAGCCGCCGTTATG CG CATCGCCACCAGAACCGAATTACC      CTTTAATCATTGTTACACT TGACAGGAACCACCAGATTTTAAG

CAGAGACTGCGCTTTCCATTCTGGC TTTAATGAGGATTTATTTGTTTGTGAATATCAAGGTTGAAATTAAACCATCTCAAGCCCAA TTTACTACTCGTTCTGGTGTTTCTCGTCA

TGCTCATTACAAA GC GATGATACAGGAGTGTTCATCAGTGAAT  ACA      CGGATATTCATTACCCAAATACACT TGGCTTTTTCAACGTA AAGGCTTGCCCAATTTACCGTTCCAGTAAGCG

GTTCTTGTCAAGATTACTCTTGATGAAGGTCA GCCAGCCTATGCGCCTGGTCTGTACATTAACTGTTTATACGGGCACTGTTACTC AAGGCACTGACCCCGTTAAAACTTATTACC

GCCA CCCTTAGTACCCGCGAAACACTCAGGAGGT CAGAACCGCCACCTCAGAACCACCCCCAGCGATTATACCAAG      TACACTAAAGAATACACTA GCCACCCTAAACACTCATCTT TG

TGTTACGGTACATGGGTTCCTATTG GGCTTGCTATCCCTGAAAATGAGGGTGGTGGCTCTTGCCTCTTTCGTTTTAGGTTGGTGCC TTCGTAGTGGCATTACGTATTTTACCCGT

TTCCCTTTGAGGTACAGAGG ACAGACAGCCCTACACTACTTTTTC CCAGTACA AGCAGTTTCCATTAACTGAGTT ACGCCTGTATGAGGAAACTAA AG TCGTCAGAACGAGGGTAGCAACGGC AACT ACA

ATGCTGTCTTTCGCTGCTGAGGGTGACGATCCCGCAAAAGCG GCCTTTAACTCCCTGCAATACAGAAAATTCATTTACTAACGTCTGGAAAGACGA CAAAACTTTAGATCGTTACGCTAACTATGA

ACAGTTTCAGCG GAGAACTTTCAATTCGGTC GAAAGGAACAACTAAAGGAATTGCTACACTACAATG CCGAT ATCATCGCCCACGCATAA GCTGAGGCTGGGATTTTGCTAAAC TGAGAATAACAACAAC

GCGCAACTATCGGTATCAAGCTGTTTAAGAAATTCAC CTCGAAAGCAAGCTGATAAACCGATACAATTAAAGGCTCCTTTTGGAGCCTTTT TTTTGGAGATTTTCAACGTGAAAAAATTATTATTC
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AAAAAAAAAAAAAAA

TGACCGAA AATGCCGATGAAAACGCGCTACAGTCTGGGCGTTATGTATCTGCATT AGTTGAATGTGGTATTC

AGTTGAGATTTAG      TACACT CAGGTAGAAAGATT CATC CCATCTTTTCATCATTATTA       TAGCCCCC TTATTAGCGTTTG TACACT

GCGGTTCCGGTGGT GGCTCTGGTTCCGGTGATTTTGATTTTGTTCCGTTAGTTCGTTTTAT TAACGTAGATTT

CCACCCTCAGAGCTATACCAGTCA GCCACCCTCAGAGCCA       GCCGCCACCCT TACACTCAG AACCGGGAAGAA      TACACT GGA CGTT

ATACTTTCATGTTTCAGAA TAATAGGTTCCGAAATAGGCAGGGGGCACCGTTCATCTGTCCTCTTT CAAAGTTGGTCAGTTCG

GCGGGGTAGCCGGAACGAGGCGCAGACG GTCAATCATAAGGGAAC      TACACT GAAGGATTAGGATTA CTC AAGA       TAAGAGGCTGAGACTC TACACT

CCCTCTCGACGGCA CTTATCCGCCTGGTACTGAGCAAAAAGTAACATGGAGCAGGTCGCGG ATTTCGACACAA

ATA GCCCGATTTGTA TGTATCACCGTAAAGTACATCA TCGCCTGATAAA      TACACT ACGGA GGAATAGG       TTGATATAAGT TACACT

AAACTTGATTTGGGTGATGGTTCACGTAGTGGGCCATC GCCCTGATAGACGGTTTTTCGCCCTTTGACGTTGGAGTCCACGTTCTTTAATAG TGGACTCTTGTTCCAAACTGGAACAACACTCAAC

AAAGCACT       TTTGGGGTCGAGGTGCCGT TACACTAAATCGGAAGGGAGCCAAAAGAATAGCCCGAGATAGGGG  ATCGGCAATATAAATC ACC CTAAAGAGCTTGACGGGGTGGTTAA TCCCT CCCGATTTCCGAA

CAGCGCCCTAGCGCCCGCTCCTTTCGCTTTCT TCCCTTCCTTTCTCGCCACGTTCGCCGGCTTTCCATCAAACAGGATTTTCGCCT GCTGGGGCAAACCAGCGTGGACCGCTTGCTGCAACTCTCT

CTACAGGGTGGTTTTTCTT       GCAAGTGTAGCGG TACACTGGCAACAGCTGATTGC CCGCCCTTCACCGCCTGGCCCTGTT  GACG CAC CACAGCTTAATGCGCCG CCCG TCACGCTGCGCGTAACTTCACCAGTG A

GTTTAGCTCCCGCTCTGATTCTAACGAGGAAAGCACGT TATACGTGCTCGTCAAAGCAACCATAGTACGCGCCCTGGCGCCCAATACGCAAA CCGCCTCTCCCCGCGCGTTGGCCGATTCATTAAT

TTTTATAATCAGTATTGCGTTGCG AGACTAC GCCAGAATCCTGCCAGTCGGGAAACCTG AGGAACGGTCGTGCCAGCTGCAT  TTTTCTCACTGC       AGGAGGCCGATTAAAGGGA TACACTAGAAGTGTCC GCTTT

ATCAAAGAAGTATTGCTACAACGGTTAATTTG CGTGATGGACAGACTCTTTTACTCGGTGGCCTCTAATGTGAGTTAGCTCACTCA TTAGGCACCCCAGGCTTTACACTTTATGCTTCCGGCTCGT

TGAAATTG TAGCTGTTTC CTGTG TATCCAGAAATCATGGTCA ACTTGCCTGAGTAGAAAACTATCGGCCTTGCTGGTAATCACAATTCCACACAACATTT  TTATCCGC       TAGTAATAACATC TACACTGAA CTCA

ACGAATTCGAGCTCGGTACCC GGGGATCCTCAACTGTGAGGAGGCTCACGGACGC ACGATTGAGCGTCAAAATGTAGGTATTTCCATGAGCGT TTTTCCTGTTGCAATGGCTGGCGGTAATATTGT

ACATTCTG ACCAGTAA CAGACAGCACGC TTGGAC CGGGGGTTTCTGC       CTGAAATGGATTATTTACA TACACTGCCAAGGGCCGTTTTC TTCACCAGTAAAAGGGGTGCCTGTTCTTCAA  TCA CACGACGGTCAT

CCATTCAAAAATATTGTCTGTGCCACGTATTC TTACGCTTTCAGGTCAGAAGGGTTCTATCTCTGGCCGCATTCTGGCCGCAGCAC CACAGAGTGCACAGGCGCGCAGTGACACTGCGCTGGATCG

CCC TAAAAGCGGTGC ACATCGCCCTGCAGCC       CTATTAGTCTTTA TACACTATGCGCGAACTGATAGCAGATGCCGG GTTAC ATTAAAAATACCGCGGTGCCCCCTGCATCAGAAT  AACGAACCGTTAACGGCAT

GATTTGCTGAACACACCAGTG TAAGGGATGTTTATGACGAGCAAAGAAACCTTTACCC CTCAGCGTGGCACTGTTGCAGGCGGTGTTAATACT GACCGCCTCACCTCTGTTTTATCTTCTGCTGGT

GAACCTCA AAAATCTAAAGCATCACCCTGCGGCTGGTAATAC  CCT TGCTAATATCAAACCCTCAATCATCAATCACTGTTG       AGCCAGCAGCAAATGA TACACTCCGCCGGGCGCGGTTGCG GTATGAGCCGGGT

GTGCGAAAGCGCCTGCAATGACC CCGCTGATGCTGGACACCTCCAGCCGTAAGCTGGTTGCGTGG GATATTTTAGATAACCTTCCTCAATTCCTT TCAACTGTTGATTTGCCAACTGACCAGATAT

TTGAGGATTTAGTGGTGCAGCACCGT TAATACAT TAACAACTCGGTGGTGCCATCAA  TCAATAGACAAGAATG   TACACTTTTAGGAGCACGGTCAGCA AGA GCCGCCAACGGC ACCG AATAGATTGC A TGGTCT

AATTAATAACGTTCGGGCAAAGGATTTAATACGAG TTGTCGAATTGTTTGTAAAGTCTAATACTTCGCTGACGTTCTACAAGTCCGGCA CGTTCCGTTATGAGGATGTGCTCTGG

ATCATT TTCGTCTCGTCGC GGTCCGTT AAACCACCTGGCAGCCTCCGG      TACACT CATTAGAAGGAGCGGAATTATCATTCCGGCAAACGC      ATATTAAAAGTTTGAGTAATTTTGCGGAAC AAAG

ATAATCCAAACAATCAGGATTATATTGATG AATTGCCATCATCTGATAATCAGGAATATGACGGCAATCAGCATCGTTTAACTT TACCCTTCATCACTAAAGGCCGCCTGTGCGGC

AAAAAATCCCGTAAAAAAA      TACACT CGTAAAACAGAGCCGCCAG GTTAGAACCTA CCATGT GTACA CAGTTGGGCGGTTTCGACATA       CTCACTTCTGAATAATGGAAGGATCAAAATTATTTGCA

GTAAAAGGTACTGTTACTGTATATTCATCTGACGT TAAACCTGAAAATCTACGCAATTTCTTTATTAAATGAGCAGAAATTTAAGTTTG ATCCGCTGTTTCTGCGTCTCTTTTTC

ACTT TGAGAG ATAC ACGGGCCTGATTGCT TTGAATAG ATTCCAAGTC TCCGTGGTGAAGG TTACAAAA   ACGATCGGGAGAAACAATATCGCGCAGAGGGAATTTGGATAGCTCTCACG      TACACT

TGTTTTCTTGATGTTTGTTTCATCATCTTC TTTTGCTCAGGTAATTGAAATGAATAATTCGCGGGACTGGTAAACATGGCGCTG TACGTTTCGCCGATTGTTTCCGGTGAGGTTAT

CGACGGCCAGTGC CAGTACATAAATTGTAAAATCAGAGGT ATTTCATTGGAGCCGCCACGGGAACGG      TACACT       AAATTAATTACATTTAACA TACACTCCTTTTTTAATGGAAACA AGCTT TGA ATTA

TTCTAAGGGAAAATTAATTAATAGCGACGATTTAC AGAAGCAAGGTTATTCACTCACATATATTGACGTCGTGACTGGGAAAACCCTGG CGTTACCCAACTTAATCGCCTTGCAG

CGGGCCT ATTTATCAAAATCGGTGAAAGGGGGATGTG      TACACT CTTC GCTTAATAGTGATT ACGCCAGCTGGCG   TACACTTCCTTGAAAACATAGCGATAGCTA AGATTAAGACG CTGAGAAGAGTC

TCGCCCTTCCCAACAGTTGCGCA GCCTGAATGGCGAATGGCGCTTTGCCTGGTTT CATATAGTTATATAACCCAACCTAAGCCGG AGGTTAAAAAGGTAGTCTCTCAGACCTATGA

GCTTTCCG CC AGCCA   TACACTTAAATGCTGATGCAAATCCAACGCGAG GAC AAAGTTCAAATATATCGGCCTCAGGAAGATCGCACT AAAACTTT AATCGCAAGCACCGCTTCTGGTGCCGG      TACACT

ATACTGTCGTCGTCCC CTCAAACTGGCAGATGCACGGTT CCTTATTTATCACACGGTCGGTATTTCAAACCATT AAATTTAGGTCAGAAGATGAAATTAACTAAA

TAGAAAAAGCCTTAGGT ACACCGGA   CGCCGTTAAATAAGAATAAATCATAATTAC CAC GTTGGTGTAGATGGGCGCATCGTCC  TCATATGCGTTTAATGGGA GTTTAGTA

CGGTCAATCCGCCGTT TGTTCCCACGGAGAATCCGACGGGTTGT TGGCGATTCTCAATTAAGCCCTACTGTTGA GCGTTGGCTTTATACTGGTAAGAATTTGTAT

  ATTTATTTAACAACTTCGCGTCTGGCCTTCCTGTAGCC GCCAACATATCAACATTAAATGTGAGCGAGTAGG  AGC TTTC GGC AGAGGCATTTTCGAGCCTAA GTAATTTA

GGACAGAATTACTTTACCTTTTGTCGGTACTT TATATTCTCTTATTACTTTTTTGATGGCGTTCCTATTGGTTAAAAAA TGAGCTGATTTAACAAAAATTTAAT

TGTTAAAATTCGCCG  ATAT GAACGCGCCTGTTAGATTGTATAAGCAATAATATTT TTAAATTGTAA ACGT TAA TGCA AAACAACATGTTCAGC       AGACGACGACAAT TACACT

TCCTGTTTTTGGGGCTTTTCTGATTATCAA CCGGGGTACATATGATTGACATGCTAGTTTT CGTAAATTAGGATGGGATATTATTTTTCTTGTTCAGGA CTTATCTATTGTTGATA

ATAATCGGAAGAACGGGGCTATCAGGTACAAATCGATGAACGGTAATCGTGC        AGCATGTAGAAACCAATCA TACACTCATTGCCTGAGAGTCT CCT TATCATTCCGAGA CTGTCTTTGGA GCAA

ATAAAAACGGCTTGCTTGTTCTCGATGAGTGC GGTACTTGGTTTAATACTTTGTAGATCTCTCAAAAATAGCTACCCTC TCCGGCATTAATTTATCAGCTAGAA

  ATTTTTCATCGTAGGAATCATTACCGCGCCCAAAA TCACCATCAATA AAGGCCGGAGACAGTC GCAAATCAGATATAAAGGGTGAGATGATATTCAACCGAC  ATA GCAA

TGAATCTTTACCTACACATTACTCAGGCAT TGCATTTAAAATATATGAGGGTTCTAAAAAT AGTCGGGAGGTTCGCTAAAACGCCTCGCGTTCTTAGAA TACCGGATAAGCCTTCT

TTTCAACGCAAGGATAAAAAT  CGG GAGA   GAGTGCGGGAGGTTTTGAAGCCAGCC TGC TATTTTGCACCCAGCTAAAACAT TTAAATCATTTA TATGA AGATTAGTCCCTGTAATACTTTTG

GGCTCTGGAAAGACGCTCGTTAGCGTTGGTAA GATTCAGGATAAAATTGTTGGTACAACCGATTTAGCTTTATGCTCTG AGGCTTTATTGCTTAATTTTGCTAA

TTAACATCCAA TAAATCATACAG TAT TATTGCAAGGCAAAGAAAG  TACACTTAATTTGCCAGTTTATCC ACAAAATAAACAGCCACAATCCAATCTACTAATAGTAGTAGCA

CTCTGTAAAGGCTGCTATTTTCATTTTTGACGTTAAAC AAAAAATCGTTTCTTATATTGATGCCACCTTTTCAGCTCGCGCCCCA AATGAAAATATAGCTAAACAGGTTATTGACC

      AGAATAACATAAAAACAGG TACACTAACGAGTA ACCCTGAACAAAGTCAATTCTGCGTTTGACCA AACTGAACTTAGATACATTTCGCAAATGT  GAAGCGCAGAG AATT TTAGACGGGAT TTAG

TGGGAATCAACTGTTATAT GGAATGAAACTTCCAGACACCGTACTTT TTGGGCTTAACTCAATTCTTGTGGGTTATC TCTCTGATATTAGCGCTCAATTACCCTC

TGAAATAGTATCTTACCGAAGCCCTTTTTTTAATTGCTTTTAAATATGCAACTCG    GAGTAATAAGAGCAAGAAACAATCAACATG CAA TAGCTGAATATAATGCTG TAGC

GCTCTAAGCCATCCGCAAAAAT GACCTCTTATCAAAAGGAGCAAT TTATTGCGTTTCCTCGGTTTCCTTCTGGTAACTTT GTTCGGCTATCTGCTTACTTTTCTT

GGATTAGA   TTTTAACGGAATACCCAAAAACTCCAAGAGTACCTTTACG  GTTAGCAGACCGGAAGCA CATGATTACAGTAT TTATTACGCAG GTCA AGA CTCC AGAACTGG

TGGTTCGCTTTGAAGCTCGAAT TAAAACGCGATATTTGAAGTCTTTCGGGCTTCCTCTTAA GTGTCTTTGCGTTTCTTTTATATGTTGCCA CCTTTATGTATGTATTTTCTACGTT

TATA       CACGGAATAAGTTTATTTT TACACTGTCA CTTTACCCTGA CTAT CAA TAGATTACCAGCAAAAATCAGGT AAATTCATATGGT GTCACAATGCGGATTGCATCAAAAAGA      TACACT GAAGCAAA

GATTTATGGTCATTCTCGTTTT CTGAACTGTTTAAAGCATTTGAGGGGGATTCAA TTCCGTCAATATTTACCTTCCCTCCCTCAATCGGT TGAATGTCGCCCTTTTGTCTTTGGC

TAG CGTC AGACTGGACAATACTGCGGAATCG AGAGCCGTAAAATGTTT AGCCATTT ACCGTCAC GAATTCATAAATATTCA      TACACT       ATTATTCATTAAAGGT TACACTGGGAATT CGA CTTG TATC

TATTACCCCCTCTGGCAAAACT TCTTTTGCAAAAGCCTCTCGCTATTTTGGTTTTTATCGT CATTGGTGACGTTTCCGGCCTTGCTAATGG TAATGGTGCTACTGGTGATTTTGCT

      AAACCATCGATAGCAGCAC TACACTACTATCAT CAGAATCACAT AGTA GAGG AGTTTGCCTTAC GCGA GTA CGTAATCAAGAGCAACAACCCTCGTTTACCAGACG      TACACT TTTAGCGTAAAAGGAA

ATGAGCCAGTTCTTAAAATCG CATAAGGTAATTCACAATGATTAAAG CCAATCGTCTGACCTGCCTCAACCTCCTGTCAATG CTGGCGGCGGCTCTGGTGGTGGTTCTGGTGGCG

  TATCCTTGATATTCACAAAAA TTGGG CGAGAAAC AGCGCAGTCTCTGTGA TAAAGAGTAGTACTTGAGATGGTTTAATTTCAA      TACACT TCCTCATTAAA GCCAACCAGAAC CAAAGAATGGAA

GGGCAAGCCTTATTCACTGAATGAGCAGC TTTGTTACGTTGATTTGGGTAATGAATATCCG AGTACACTCCTGTATCATCAAAAGCCATGT ATGACGCTTACTGGAACGGTAAATT

GC TGACCTTCATCAA ATAG CCAG AACAGTGCACAGTTAATGTACAGA CCGTATAA   TGAGGTAATAAGTTTTAACGGGGAGTAATCTTGACAAGAAC      TACACT CTT GAGTGCGC GTCAGTGCGCTG

GTTTCGCGCTTGGTATAATCGCTGGGGGTCA AAGATGAGTGTTTTAGTGTATTCTTT GAGGGTGGCGGTTCTGAGGGTGGCGGTTCTGAGGG TGGCGGTACTAAACCTCCTGAGT

AGGACCACTACG ACCC GATAGCAAGCC CAAT   CGAAGAGCCACCACCCTCAAACGAAAGAGGCATACACT      TTTTCAGGATGTACCACGTAATG GTAACAACGGGTAAAATAA GGCACCAACCTAA

TTAATGGAAACTTCCTCATGAAAAAGTCT TTAGTCCTCAAAGCCTCTGTAGCCGTTGCTACCCTCGTTCCG GGGCTGTCTGTGGAATGCTACAGGCGTTGT AGTTTGTACTGGTGACGAAACTCAG

CTAAAGTTCTCAGCAGCGAAAGACAGCATAT  GC CGCTTGGGATCGTCACC TTTCTGTATTGCAGGGAGTTAAAG CTTTCCAGACGTTAGTAAATGAAT TTG TCGT TACACTTCATAGTTAGCGTAACGATTTGC

GCCTCAGCGACCGAATAT ATCGGTTATGCGTGGGCGATGGTTGTTGTCATTGTCG GCAATTCCTTTAGTTGTTCCTTTCTATTCTCACTC CGCTGAAACTGTTGAAAGTTGTTTAGCAAAATCCCA

TTTCTTAA TATCAGCTTGCTTTCG AATCTCCATATCGGTT AAA AAAAAAGGAGCCTTTAATTG GGCTCCAA       TACACTGAATAATAATTTTTTCAG GTGAAATACCGATAGTTGCGCAA  ACAGCTTG ACGTTGAA

 winterface  LX’X’R interface Junction_Up_LeftConnector

Figure S27. Design template of the connector element with the self-dimerizing interface W and 
the X' interface to the left end of the junction top part. 
Attractive helices have either 5' end extensions and 3' end recessions of 3 nt or vice versa. Colors and 
symbols are as in Figure S22.
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GGAGGTTCGCT AAAACGCCTCGCGTTCTAACATGTTGAGCTACAGCATTATA

      CGACTTGC TACACTGGG AGGTTTTGAAGCCTTAAATCAAGTAGAGCTTAATTGCTGAA      TACACT

TCAGGGTGTTCAG TTAATTCTCCCGTCTTGGTCATTCTCGTTTTCTGAACTGTTTAAAGCAT

      ACAAAGTCAGAGG GTAA TACACTTTGAGCGCTAATATCAGTCATAAATATTCATTGAATCCCCCTCAA      TACACT

      AAAGGGA CATTC TACACTTGGACGGCATCAGATGCCG      TACACT

ATTGTCTGTGCCACGTATTCTTACGC TTTCAGGTCAGAAGGGTTCTATCTCTGTTGGTAACGATTTGCTGAACACACCAGTGTAAGGGATGTTTATGACGAGCAA

TTTGAATGGCTATTAGTCTTTAA TGCGCGAACTGATAGCCGCGCGGTTGCGGTATGAGCCGGGTCACTGTTGCCCTGCGGCTGGTAATGGGTAAAGGTT

TTATCTTCTGCTGGTGGTTCGTTCGGTATTTT TAATGGCGATGTTTTAGCCGGCGGATTGAGTGCGAAAGCGCCTGCAATGACCCCGCTGATGCTGGACACCTCC

AGAGGTGAGGCGGTCAGTATTAACACCGC CTGCAACAGTGCCACGCTGAGAGCCAGCAGCAAATGCGTCGGTGGTGCCATCCCACGCAACCAGCTTACG

GATGCTTTAGATTTTTGTGCT GCCGTTGGCA

      ACCTTGCT TACACTGAACCTCACAGCA ACCGCAAGAA      TACACT

TTGAGGGTTTGATATTCTGAC CAGACCAGCA

      TCAATGCC TACACTGGACTTGTAGAAC GTCAGCGTGG      TACACT

GCCAACT GACCAGATACGTTCCGTTATGAGG

      AAATCAA CAG TACACTTTGAAAGGGGCCAGAGCACAT      TACACT

CCTTCCT CAATTGGAGGCTGCCAGCGACGAG

      TTATCTA AAATA TACACTTCTCGGTCCGTTTTTTCGT      TACACT

TGTTAGT GCTCCTAACGTTTGCCGGAACGGC

      ACTAATA GATTA TACACTGAGTTAAACGATGCTGATT      TACACT

ATTATCT ATTGACGGCTTTACCCTTCATCAC

      ACATTTG AGGAT TACACTTTAGCACAGGCGGCCTTTA      TACACT

CGTTCGGGCAAAGGATTTAATACGAG TTGTCGAATTGTTTGTAAAGTCTAATACTTCGGCTTTTTTTACGGGATTTTTTTATGTCGATGTACACAACCGCCCAAC

TTAATTTTAAAAGTTTGAGTAAC ATTATCATTTTGCGGAAACGGAAAAAGAGACGCAGAAACAGCGGATCAAACTTAAATTTCTGCTCATTTGCCGCCA

AATCAGGAATATGATGATAATTCCGCTCC TTCTGGTGGTTTCTTTGGAGAGCTATCCCTTCACCACGGAGAAAGTCTATCTCTCACAAATTCCGGGACTGGTAAA

AGATGATGGCAATTCATCAATATAAT CCTGATTGTTTGGATTATACTTCTGCGGGAACGGATAACCTCACCGGAAACAATCGGCGAAACGTACAGCGCC

TTTACGTGCAAATAATTTTGATAT GGTAGGTTCTAACCCTTCCATTATTTGGCGGCTCCACCTCTGAAAGCTTGGCACTGGCCGTCGTTTTACAACGTCGTGACT

GAAATAAAGAAATTGCGTAGA TTTTCAGGTTTAACGTCAGATGAATGGCGAAAGGGGGATGTGCTGCAAGGCGATTAAGTTGGGTAACGCCAGGGTTTT

AATCAGGCGAATCCGTTATTGTTTCTCCC GATGTAAAAGGTACTGTTACTGTATAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTG

      GCTTTGAATACCAAGTTA TACACTCAAAATCGCGC AGAGGCGAATTATTCATTTCAATTACGCTTCTGGTGCCGGAAACCAGGCAAAGCGCCATTCGCCATTCAGGCTGCG      TACACT

ATTAATTTTGTTTTCTTGATGTTT GTTTCATCATCTTCTTTTGCTCAGGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCC

      TACATTTAACAAT TACACTTTCATTTGAAT TACCTTTTTTAATGGAAACAGTACAGATAGGTCACGTTGGTGTAGATGGGCGCATCGTAACCGTGCATCTGCCAGTTTGAG      TACACT

ATTAATAGCGACGATTTACAGAAGCAAGG TTATTCACTCACATATATTGATTTACCATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTT

TTTTCCCTTAGAATCCTTGAAAACAT AGCGATAGCTTAGATTAAGACGCTGGCGTCTGGCCTTCCTGTAGCCAGCTTTCATCAACATTAAATGTGAGCG

GGTAGTCTCTCAGACCTATGATTT TGATAAATTCACTATTGACTCTTCTGAATTATTTTTGATGGCGTTCCTATTGGTTAAAAAATGAGCTGATTTAACAAAAAT

      TTTTTAACCTCCG TACACTGCTTAGGTTGG GTTATATAACTATATGTAAATGCTGTGTATAAGCAAATATTTAAATTGTAAACGTTAATATTTTGTTAAAATTCGCATTAA      TACACT

AAATATATTTGAAAAAGTTTTCTCGCGTT CTTTGTCTTGCGATTGGATTTGCATATCTTCCTGTTTTTGGGGCTTTTCTGATTATCAACCGGGGTACATATGATT

TTAATTTCATCTTCTGACCTAAATTT AATGGTTTGAAATACCGACCGTGTGTCTGGAGCAAACAAGAGAATCGATGAACGGTAATCGTAAAACTAGCAT

TCTAGTAATTATGATTCCGGTGTT TATTCTTATTTAACGCCTTATTTATCTCTCAGGCAATGACCTGATAGCCTTTGTAGATCTCTCAAAAATAGCTACCCTCTC

AGCCTGTTTAGTATCATATGC GTTATACAAATTCTTACCAGTATAACAGTCAAATCACCATCAATATGATATTCAACCGTTCTAGCTGATAAATTAATG

TGGCGTTGTTAAATATGGCGATTCTCAAT TAAGCCCTACTGTTGAGCGTTGGCTTCTCCGGCCTTTCTCACCCTTTTGAATCTTTACCTACACATTACTCAGGCA

TGTAATTTAGGCAGAGGCATTTTCGA GCCAGTAATAAGAGAATATAAAGTATTTCAACGCAAGGATAAAAATTTTTAGAACCCTCATATATTTTAAATG

ATGTTGTTTATTGTCGTCGTCTGG ACAGAATTACTTTACCTTTTGTCGGTAAAGGCTTCTCCCGCAAAAGTATTACAGGGTCATAATGTTTTTGGTACAACCGAT

CAGCTAATGCAGAACGCGCCT GTTTATCAACAATAGATAAGTCCACAGGCAAGGCAAAGAATTAGCAAAATTAAGCAATAAAGCCTCAGAGCATAAAGC

GGTTTCTACATGCTCGTAAATTAGGA TGGGATATTATTTTTCTTGTTCAATGATTTATTGGATGTTAATGCTACTACTATTAGTAGAATTGATGCCACCTTTTCA

      AATCAAT TACACTAATCGGCTGTCTTTCCTTA TCATTCCAAGAACGGGTATTAAAACATTTCGCAAATGGTCAATAACCTGTTTAGCTATATTTTCATTTGGGGCGCGAGC      TACACT

TTCCTACGATGAAAATAAAAACGGCTTGCTTG TTCTCGATGAGTGCGGTACTTGGATCTAATGGTCAAACTAAATCTACTCGTTCGCAGAATTGGGAATCAACTG

      TCATTACCGCGCC TACACTCAATAGCAAGCAAATCAGA TATAGAAGGCTTATCCGGTATTCTATTAAATATGCAACTAAAGTACGGTGTCTGGAAGTTTCATTCCATATAA      TACACT

GTTAGCGTTGGTAAGATTCAGGATAA AATTGTAGCTGGGTGCAAAATAGCAACTAATAGCCATCCGCAAAAATGACCTCTTATCAAAAGGAGCAATTAAAGGTAC

CGTCTTTCCAGAGCCTAATTTGC CAGTTACAAAATAAACAGCCATATCGAGCTTCAAAGCGAACCAGACCGGAAGCAAACTCCAACAGGTCAGGATTAG

TTTCATTTTTGACGTTAAACAAAAAATCGTTT CTTATTTGGATTGGGATAAATAAATTAAAACGCGATATTTGAAGTCTTTCGGGCTTCCTCTTAATCTTTTTGA

GCAGCCTTTACAGAGAGAATAACATAAAA ACAGGGAAGCGCATTTAAATCAAAAATCAGGTCTTTACCCTGACTATTATAGTCAGAAGCAAAGCGGATT

TTGCTCTTATTATTGGGCTTAACTCA ATTCTTGTGGGTTATCTCTCGATTCCGCAGTATTGGACGCTATCCAGTCTAAACATTTTACTATTACCCCCTCTGGCAA

ACAATGAAATAGCAATAGCTATC TTACCGAAGCCCTTTTTAAGAAACGTTTACCAGACGACGATAAAAACCAAAATAGCGAGAGGCTTTTGCAAAAGAA

ATTATTGCGTTTCCTCGGTTTCCTTCTGGTAA CTTTGTTCGGCTATCTGCTTACTAGGGTTATGATAGTGTTGCTCTTACTATGCCTCGTAATTCCTTTTGGCGT

      AACGGAATACCCA TACACTAAAGAACTGGCATGATTAA GACTCCTTATTACGCAGTATGTTTTCATCAGTTGAGATTTAGGAATACCACATTCAACTAATGCAGATACATA      TACACT

TTCTTTTATATGTTGCCACCTTTA TGTATGTATTTTCTACGTTTGCTTCTTTCTACCTGTAATAATGTTGTTCCGTTAGTTCGTTTTATTAACGTAGATTTTTCT

CAAAGACACCACGGAATAAGT TTATTTTGTCACAATCAATAGAAAATTCATACCTTATGCGATTTTAAGAACTGGCTCATTATACCAGTCAGGACGTTG

TTACCTTCCCTCCCTCAATCGGTTGAATG TCGCCCTTTTGTCTTTGGCGCTGGTAAACCATAATTCACAATGATTAAAGTTGAAATTAAACCATCTCAAGCCCAA

TTGACGGAAATTATTCATTAAAGGTG AATTATCACCGTCACCGACTTGCTCATTCAGTGAATAAGGCTTGCCCTGACGAGAAACACCAGAACGAGTAGT

GGTGCTACTGGTGATTTTGCTGGC TCTAATTCCCAAATGGCTCAGCTTTGTTACGTTGATTTGGGTAATGAATATCCGGTTCTTGTCAAGATTACTCTTGATGAA

      ATTACCATTAGCA TACACTAGGCCGGAAAC GTCACCAATGAAACCATCGATAGCAGCACCGAAAGAGGACAGATGAACGGTGTACAGACCAGGCGCATAGGCTGGCTGACC      TACACT

CGATGAAAACGCGCTACAGTCTGACGCTA AAGGCAAACTTGATTCTGTCGCTACTGATTACAAAGTTGGTCAGTTCGGTTCCCTTATGATTGACCGTCTGCGCCT

      GCATTTTCGGTCATAGCC TACACTCCCTTATTAGC GTTTGCCATCTTTTCATAATCAAAATCACCGTTGTGTCGAAATCCGCGACCTGCTCCATGTTACTTAGCCGGAACG      TACACT

GCGGTTCTGAGGGTGGCGGCTCTG AGGGAGGCGGTTCCGGTGGTGGCTCTGGTTCTTTATCAGGCGATGATACAAATCTCCGTTGTACTTTGTTTCGCGCTTGGT

      TACACTCACCCTCAGAGCCACCACCCTCAG AGCCGCCACCAGAACCACCACCAGAGCCGCCAGAGGCAAAAGAATACACTAAAACACTCATCTTTGACCCCCAGCGATTAT      TACACT

TTTGTTTGTGAATATCAAGGCCAATCGTC TGACCTGCCTCAACCTCCTGTCAATGCTGGCTTCGTTTTAGGTTGGTGCCTTCGTAGTGGCATTACGTATTTTACC

ATCCTCATTAAAGCCAGAATGGAAAG CGCAGTCTCTGAATTTACCGGGCTACAGAGGCTTTGAGGACTAAAGACTTTTTCATGAGGAAGTTTCCATTAA

TACACTCCTGTATCATCAAAAGCC ATGTATGACGCTTACTGGAAGTTGCTACCCTCGTTCCGATGCTGTCTTTCGCTGCTGAGGGTGACGATCCCGCAAAAGCGG

GTAATAAGTTTTAACGGGGTC AGTGCCTTGAGTAACAGTGCCCGTATAAACACCACGCATAACCGATATATTCGGTCGCTGAGGCTTGCAGGGAGTTAA

GCCTCTTAATACTTTCATGTTTCAGAATA ATAGGTTCCGAAATAGGCAGGGGGCATTAACGCGATGGTTGTTGTCATTGTCGGCGCAACTATCGGTATCAAGCTG

GACTCCTCAAGAGAAGGATTAGGATT AGCGGGGTTTTGCTCAGTACAAGGAGCCTTTAATTGTATCGGTTTATCAGCTTGCTTTCGAGGTGAATTTCTT

GGGCTATACTTATATCAACCCTCT CGACGGCACTTATCCGCCTGTTGGAGCCTTTTTTTTGGAGATTTTCAACGTGAAAAAATTATTATTCGCAATTCCTTTAGT

ATAGGTGTATCACCGTACTCA GGAGGTTTAGTACCGCCACCCTCAGAACCGCTTGCTAAACAACTTTCAACAGTTTCAGCGGAGTGAGAATAGAAAGGA

TTGGGCTTGCTATCCCTGAAAATGAGGGT GGTGGCTCTGAGGGTGGCGGTTCTGAGGGTGAATCCCATACAGAAAATTCATTTACTAACGTCTGGAAAGACGACA

GAACCCATGTACCGTAACACTGAGTT TCGTCACCAGTACAAACTACAACGCCTGTAGCATTCCACAGACAGCCCTCATAGTTAGCGTAACGATCTAAAG

AAACTTTAGATCGTTACGCTAACTATGAGGGCTGTCTGTGGAATGCTACAGGCGTTGTAGTTTGTACTGGTGACGA AACTCAGTGTTACGGTACATGGGTTCCTA

GCGGTTCTGAGGGTGGCGGTACTAAACCTCC TGAGTACGGTGATACACCTATTCCTGTTCCTTTCTATTCTCACTCCGCTGAAACTGTTGAAAGTTGTTTAGCAA

GATAGCAAGCCCAAAAG   CTCATTTTCAGGCACC ACCCCTCAGAACCGCCACCCTCAGAGCGGATTCACATTTTCTGTATGGTTAGTAAATGATTCCAGAC   CCGTGTCGTCT

GTACTGAGCAAAACCCCGCT AATCCTAATCCTTCTCTTGAGGAGTCTCATTTAAGAAATTCACCTCGAAAGCAAGCTGATAAACCGATACAATTAAAGGCTCCTT

ATAAGTATAGCCCATA   GGGTTGATGTCG AGATAAGTGCCGGCTCCAACAGGCGGAAAAAAAAAAAATCTCCCACGTTGAAATTTTTTCGAATAAT   TGGACTAAAGGAATTG

TGTTTATACGGGCACTGTTACTCAAGGCACT GACCCCGTTAAAACTTATTACCAGCCTTTAACTCCCTGCAAGCCTCAGCGACCGAATATATCGGTTATGCGTGG

ATGAAAGTATTAAGAGGCAGT   TCTGAAAC TATCTATTTCGGAACCTGCCTATTGCCCCATCGCGTTAAGACAATGACAACAACCGTTGCGCCTACCGATA   AGACAGCTTGA

CGGTAAATTCAGAGACTGCG CTTTCCATTCTGGCTTTAATGAGGATTTACGTTTAATGGAAACTTCCTCATGAAAAAGTCTTTAGTCCTCAAAGCCTCTGTAGCC

ATACAGGAGTGTAAAG   TTTTGATGACAT GGCAGCGTCATGTAGCAACTTCCAGTAGAACGAGGCAGCATCGGCGAAAGACCTCAGCAATCGTCAC   TATCCGCTTTTGCGGG

GGCGGCTCTGGTGGTGGTTCTGGTGGCGGCT CTGAGGGTGGTGGCTCTGAGGGTGATAATCGCTGGGGGTCAAAGATGAGTGTTTTAGTGTATTCTTTTGCCTCT

TTGATATTCACAAACAAACAG   GATTGGCCGTCA GACAGGTTGAGGCAGCAGGAGCATTGAACGAAGCCTAAAAAGGCACCAACCCCACTACGACGTAATG   ACGGGTAAAAT

TTTT AGCGAACCTCC       TACACTGCGAGGCGATGTTAGAAC      TATAATGCTGTAGCTCAACTACACT

CTTGATTTAAGGCTTCAAAACCT CCCGCAAGTCGTTCAGCAATTAAGCTCTA

 CTGAACACCCTGA       TACACTCGGGAGAATTAAGACCAAGAACGAGAAT      ATGCTTTAAACAGTTCAGAAATACACT

CGGTGATTTTGATTATGAAAAGATGGCAAAC GCTAATAAGGGGGCTATGACCGAAAATGCCGTTCCGGCTAAGTAACATGGAGCAGGTCGCGGATTTCGACACAA

CCCTCAGAACCGCTACACT      GCCACCCT CAGAGCCAACCGCCTCCAGAGCCACCACCGGATAAAGAAATCGCCTGTTTGTATCGTACAACGGAGACAAA      ACCAAGCGCGAAATACACT

TTTCTTAAAAAGGGCTTCGGTAA GATAGCTATTGCTATTTCATTGTTTCAACTTCTTTTGCAAAAGCCTCTCGCTATTTTGGTTTTTATCGTCGTCTGGTAAACG

GAAACGCAATAAT       TACACTCGAGCCAGAAGGAAACAAAG TTAAGCCGAACAAGCAGATACCCTAGTCTATCATAAACAGAGCTTACGAGGCATAGTAA      ACGCCAAAAGGAATACACT

TATGAATTTTCTATTGATTGTGACAAAATAA ACTTATTCCGTGGTGTCTTTGCGTTCCCAACGTCCTGACTGGTATAATGAGCCAGTTCTTAAAATCGCATAAGG

TTGAGGGAGGGAAGGTAATTT   TCAACCGAGCGA CATAAGGCGCCAAAGACAATTTACCAGAATTATGGAACTTTAATCATTGTGTTTCTTAATGGTGAGA   AGTTTGGGCTT

CGGTGCTGCTATCGATGGTTTCATTGGTGAC GTTTCCGGCCTTGCTAATGGTAATGGTCAGCCAGCCTATGCGCCTGGTCTGTACACCGTTCATCTGTCCTCTTT

TGTAGCGCGTTTTCATCG       TACACTCGTCAGACCCTT TAGGAATCAAGTTTGGACATAGCTCAGACCAACTTTGTAAGAACCGAACTGAAGGTCATACGGTCAA      AGGCGCAGTACACT

AGTCGGTGACGGTGATAATT CACCTTTAATGAATAATTTCCGTCAATATTTTACTACTCGTTCTGGTGTTTCTCGTCAGGGCAAGCCTTATTCACTGAATGAGCA

CACCAGTAGCACC       TACACTTAGA GCCAGCAAAATTTGGGAATAACAAAGCTGAGCCATATCAACGTTTACCCAAGATATTCAATCTTGACAAGAACCG      TTCATCAAGAGTATACACT

AACATACTGCGTAATAAGGAGTC TTAATCATGCCAGTTCTTTTGGGTATTCCGTTTATGTATCTGCATTAGTTGAATGTGGTATTCCTAAATCTCAACTGATGAA

ACATATAAAAGAAATT   GGCAAGGTAAAATACATACA TAAACGTAGAAAGAAGCAAACAGGTAGACATTATTAACAACGGACGAACTA   GAGAGAAAAATCTACGTTAATAAA

AATGCGCTTCCCTGT TTTTATGTTATTCTCTCTGTAAAGGCTGCTATTGCAATCCGCTTTGCTTCTGACTATAATAGTCAGGGTAAAGACCTGATTTTTGATTTA

AGAGCAAACA   CAATAATAGTTAAGCCGAAT TGAACCCACAAGCGGAATCGAGAGATACCAATACTGATAGCGTACTGTTAGTAAAATGT   TCCTTGCCAGAGGGGGTAATAG

TATGGCTGTTTATTTTGTAACTG GCAAATTAGGCTCTGGAAAGACGCTCTCTCTAATCCTGACCTGTTGGAGTTTGCTTCCGGTCTGGTTCGCTTTGAAGCTCGA

GTCAAAAATGAAAAAC   TGTTTAACCGATTTTTTAAG AAAAATCCAAATTTATCCCTTAATTTAATCGCGTTCTTCAAATGAGGAAGCCCGAAAGA   TAATCAAAAAGATTAA

TAGAATACCGGATAAGCCTTCTATA TCTGATTTGCTTGCTATTGGGCGCGGTAATGATTATATGGAATGAAACTTCCAGACACCGTACTTTAGTTGCATATTTAA

CGCTAACGAA   CTTACCAAAATT TTATCCTGAATCCAGCTACTTTTGCACAGTTGCTATGGCTATTTTTGCGGAAGGTCATTTTGATAAG   ACAGTACCTTTAATTGCTCCTT

TTTAATACCCGTTCTTGGAATGA TAAGGAAAGACAGCCGATTATTGATTGCTCGCGCCCCAAATGAAAATATAGCTAAACAGGTTATTGACCATTTGCGAAATGT

TTCATCGTAGGAA       TACACTGCAAGCCGTTTTTATTAGAA CAAACTCATCGAGTACCGCTAGATCCATTGACCATGATTTAGTATTCTGCGAACGAGTA      CAGTTGATTCCCATACACT

GGACTTATCTATTGTTGATAAAC AGGCGCGTTCTGCATTAGCTGAACTTAGCTTTATGCTCTGAGGCTTTATTGCTTAATTTTGCTAATTCTTTGCCTTGCCTGT

AGAAACC       TACACTGAGCATGTTAATTTACATATCCCA TCCAATAGAAAACAAATCATTGACATTAACATCCAATAAAGTAGTAGCTACTAAT      TGAAAAGGTGGCATCAATTTACACT

TACTTTATATTCTCTTATTACTGGC TCGAAAATGCCTCTGCCTAAATTACATGTTTGCATTTAAAATATATGAGGGTTCTAAAAATTTTTATCCTTGCGTTGAAA

CAATAAACAACATAGT    CCAGACGACGAAAGTAATTCTGTAAAAGGTACTTTACCGACTTTGCGGGAGAAGCGTAATACTATGACCCT   CCAATCGGTTGTACCAAAAACATT

CAGCATTTACATATAGTTATATAAC CCAACCTAAGCCGGAGGTTAAAAATTAATGCGAATTTTAACAAAATATTAACGTTTACAATTTAAATATTTGCTTATACA

ACTTTTTCAAATATATTTATC   GCGAGAAAAAAG AACAATCCAATCGCAAGACGATATGCAAACAGGAAGCCCCAAATCAGAAAAGTTGATAACCCGGTAC   ACCAATCATAT

TTATACTGGTAAGAATTTGTATAAC GCATATGATACTAAACAGGCTTTTCGGCATTAATTTATCAGCTAGAACGGTTGAATATCATATTGATGGTGATTTGACTG

AACAACGCCAGGG   CCATATTTATCGGAGACTTA ATTCAGTAGGGACGCTCAAAGAAGCCAAAGGCCGGGAGAGGGTATTCAAAAAGGTAAAGTAATGTGT   GAATGCCTGAG

CACACGGTCGGTATTTCAAACCATT AAATTTAGGTCAGAAGATGAAATTAACTAGACATGCTAGTTTTACGATTACCGTTCATCGATTCTCTTGTTTGCTCCAGA

CATAATTACTAGATTA   ACCGGAATAATA AACTAAGTAAATAAGGCGTGAGAGATAAATTGCCTTCAGGTCAAAAGGCTATTTTTGAGAGATCTAC   TAAGAGAGGGTAGCTA

CAGCGTCTTAATCTAAGCTATCGCT ATGTTTTCAAGGATTCTAAGGGAAAATTAACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGC

CTGAGAGACTACC       TACACTTCATAGGTATCA AAAGTGAATTTAATAAGTCAAAAATAATTCAGAAGACGCCATCCAATAGGACAGCTCATTTTTTAAC      ATTTTTGTTAAATTACACT

TGTACTGTTTCCATTAAAAAAGGTA ATTCAAATGAAATTGTTAAATGTACTCAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACACCAACGTGACCTATC

TAAATCGTCGCTATTAATAGG   TGCTTCTGATAA CCTATATGTGAGTGACAATTGGTAAATGACCGTAAGGCGGATTGAACAAACCTCCGTGGGTCGGATT   ATGAACAACCC

TGATATTAGCGCTCAATTAC CCTCTGACTTTGTTTGAGGGGGATTCAATGAATATTTATGAC

TAATTGAAATGAATAATTCGCCTCT GCGCGATTTTGTAACTTGGTATTCAAAGCCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCG

AAACAAAATTAAT       TACACTAAAC AAACATCAAGAAGATGATGGCAAAAGACTTTCCGGCACCCTGACCAGCCAGATCGCACTTATCGGCCTCAGGAAG      GGGACGACGACAGTACACT

CCTTTCAACTG TTGATTTATGTGCTCTGGCC

AATTG AGGAAGG       TACACTCAGCCTCC      CTCGTCGCTGGTACACT

AGATATTT TAGATAAACGAAAAAACGGACCG

GGAGC ACTAACA       TACACTAAACGTTACGGCGTTC      GCCTACACT

ATTCATCTGACGTTAAACCTGAAAA TCTACGCAATTTCTTTATTTCTGTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCC

TAACGGATTCGCCTGATT       TACACTACAAAGAA GGGCATCACCTTTTAGTAACAGTGCTATACATTACGCCACTTCGCTAGCGGGCCTCGATCGGTGGGAAGGG      CAACTGTTTACACT

TGAGGTTCAGCAAGGTTTCTTGCGGT TGCTG

ACCCTCAA       TACACTTCAAAATATG GTCAG      TGCTGGTCTACACT

ATTGACCACGCTGAC GTTCTACAAGTCCGGC

CGTATCTGGTC AGTTGGC       TACACT      CCTCATAACGGAATACACT

TTCCGCAAAATGATAAT GTTACTCAAACTTTTAAAATTAATAATGCTGGCGGCAAATGAGCAGAAATTTAAGTTTGATCCGCTGTTTCTGCGTCTCTTTTTCCGT

ATTCCTGATTTCC   ATCATCATGCGGAATTAGAA GGAAAACCACCCTCTCCAAAGTGGTGAAGGGATAGTTTCTCCGAGATAGACTTTGTGAGGGAATCCC   AGATTTACCAG

CAGAAGTATAATCCAAACAATCAGG ATTATATTGATGAATTGCCATCATCTGATCATGGCGCTGTACGTTTCGCCGATTGTTTCCGGTGAGGTTATCCGTTCCCG

ATTTGCACGTAAAGTA   TACC ATATCAAAATTAACCTTAGTGGAAGGGTGGAGCCGCCAAATAATTCAGAGGGCCAAGCTACGACGGCCAGTTAAA   AAAAGTCACGACGTTG

TAAATCCT CAAATGTTAAAGGCCGCCTGTGC

CCGAACGCCT   TCCTTTGCGTATTAAATTCGACAA CTCACAACTTTACAATAGAGTATAAGCCGAACGTAAAAAAAAAATCCCGACATAA   AGCGTTGGGCGGTTGTGTACAT

AGAAACCTTTACCCATTACCAGCCGCAGGGCAACAGTGACCCGGCTCATACCGCAACCGCGC

CAGCAGAAGATAACGC   ATACCGAACGAACCAC AAAATTAACATCGCCCAATCCGCCGGCTAAATTCGCACTCAGGCGCTATTGATCAGCGGGGTC   CATGGAGGTGTCCAGC

CCAGAATG TCCCTTTCGGCATCTGATGCCGT

AGACAATGCC   CGTGGCACAATATAAGTCTGACCTGAAA GCGAGAACCCTCGTTACCAACAGAGATCAGCAAATGGTGTGTTCTTACACT   AGTTTGCTCGTCATAAACATCC

CTCTAATC TATTAGTAATCAGCATCGTTTAA

TCAAT AGATAAT       TACACTTAAAGCCGATGAAGGG      GTGTACACT

CATTTGCTGCTGGCTCTCAGCGTGGCACTGTTGCAG GCGGTGTTAATACTGACCGCCTCACCTCTGTTAGCCGTAAGCTGGTTGCGTGGGATGGCACCACCGACG

AAAGCATC       TACACTAAAAATCTGCACGC A      TGCCAACGTACACT

CGACC AGTAATA       TACACTTACCTGCAGCCAGACA      GGTTACACT

GGCTATCAGTTCGCGCA TTAAAGACTAATAGCCATTCAAAAAT
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TACACTTGACGGGGAAAGCCGGCGAACGTGGCG

TACACTGCTTAATGCGCCGCTACAGGG

TACACTGACAGGAACGGTACGCCAGAATCCTGA

TCTAATAACATCACTTGCCTGAGTA

GCTTTTGACGCTCAATCGTCTGAAATGGAT

GCAGTAAGAATACGTGGCACAGAC

ATGTAAAACAGAGGTGAGG

CCCTATCAAACCCTCAATCAAT

TACACTGAGCACTAACAACTAATAGATTAG

TACACTAGTTTGAGTAACATTATCA

AGTATGGCAATTCATCAATATAATCCT

TACACTTTTAACGTCAGATGAATAT

GTCAAGTTACAAAATCGCGCAGAGGCG

CCGTGGAAACAGTACATAAATC

CAATCCTTGAAAACATAGCGATAGCTT

TAAATCGCAAGACAAAGAACGC

TACACTGATAAATAAGGCGTTAAATAA

TACACTCGCCAACATGTAATTTAGGCAGAGGCA

AGAACATGTTCAGCTAATGCAGAA

GCAACCAAGTACCGCACTCATCGAGAACAA

GTTGGTATTCTAAGAACGCGAGGC

TACACTATTTGCCAGTTACAAAATAAACAGCCA

GGAAGAATAACATAAAAACAGG

AAATAAGCCCAATAATAAGAGCAAGAA

TACACTACGCAATAATAACGGAATA

TACACTCAAAGACACCACGGAATAAGTTTA

TACACTTTGACGGAAATTATTCATT

ACGTCACCAATGAAACCATCGATAGCA

AGGTAGCGTTTGCCATCTTTTC

AAAGCCGCCACCAGAACCACCACCAGA

ACAAAAGCGCAGTCTCTGAATT

TTTTATAAACAGTTAATGCCCCCTGCC

GAGCCCCCGATTTAGAGCTTACACTCCTAAAGG

CCACACCCGCCGCTACACTCGTAACCA

GCCGATTAAAGGGATTTTATACACTAACAGGAG

TTCTTTGATTAGCAATAC

CTCATGGAAATACCTAGAAAAACG

AACCACCAGCAGAACCGAACG

CACCTTGCTGAACCTC

TCTAAAATATCTTTAGTACACTGAAGGTTA

GAACGTTATTAATTTTAAATACACT

TCCTGATTATCAGCATCATAT

AATTGCGTAGATTTTCAGGTACACT

GATTGCTTTGAATATTCGCCT

TTTGAATTACCTTTTT

TAATTTTCCCTTACTATTAAT

ATACCGACCGTGTTACACTGGTTTGAA

GAATCGCCATATTTAACAATACACTTTAATTGA

ACGACAATAATCCAGACG

TTCCAAGAACGGGTATCCTTATCA

AGAAGGCTTATCAGATAT

AGCGTCTTTCCAGAGCCTATACACTCGCTAACG

CCTTTACAAATAGCAG

CCCACAAGAATTGAGAGATAA

CCAGAAGGAAACCGAGGAATACACT

ACATATAAAAGAAACGTACACTAGGTGGCA

GAGGGAGGGAAGGTAAATATACACT

AGCAAGGCCGGAATTACCATT

TCGGTCATAGCCCCCT

AGCCACCACCCTCACCCTCAG

AGCCAGAACTCATTAA

TGAGTAACAGTGCCAGTGCCT

AAAAAAAAAAAAAAA

CCTGAA
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CTGGTTTGCCCCAGCAGGCTACACT

AAACGTACAGCGCCATGTTTACCAGTCCCTACACT

CAGTATCGGCCTCAGGAAGATCGCACTCCTACACT

TCATACAGGCAAGGCAAAGTACACT

CGGTGTACAGACCAGGCGCATAGGCTGGCTACACT

AGTTTCCATTAAACGGGTAAATACACT

TACACTGAAAATCCTGTTTGATGGT

TACACTGGAATTTGTGAGAGATAGACT

TACACTAGCCAGCTTTCCGGCACCGCT

TACACTAATTAGCAAAATTAAGCAA

TACACTTGACCTTCATCAAGAGTAATCTTGACAAG

TACACTATACGTAATGCCACTACGAAGGCACCAAC

ATTGGGCTTGAGATGGATA

TGATAGACGGTTTTTCGCCC

AACGTGGACTCCAACGTCAAATACACT

GGTCCACG

GGCCAACGCGCGGTACACT

CCGCTCACAATTCCACACAACATACGAATT

TACCGGGGGTTTCTGCCAGCAAAC

TCGTTAACGGCATCAGATGCCGGGTTATTA

CATTGCAGGCGCTTTCGCACTCAAATC

ACATCCTCATAACGGAACGTGCCGGACTTACA

CGCCAGCAGTTGGGCGGTTGTGTATACACT

TTCGCTATTACGCCAGCTGGCGAATAA

CTGGCCTTCCTGTAGCCAGCTTTCTAG

AAAAACAGGAAGATTGTATAAGCAAATATAAA

TAGCTGATAAATTAATGCCGGAGAACA

ATATTTTAAATGCAATGCCTGGTT

CCAATAAA

ATTTCGCAAATGGTCAATAACTACACT

TTGCGGATGGCTTAGAGCTTAATTGCTGAG

GAGCTTCAAAGCGATA

TCATTGAATCCCCCTCAAATGCTTTAAGAA

ATAGCGAGAGGCTTTTGCAAATACACT

AGTAGTAA

ATTATTACAGGTAGAAAGACG

GGAGATTTGTATCATCGCCTGATATACACT

CATGAGGA

GATATATTCGGTCGCTGAGGCTTGTAA

GTTGAAAATCTCCAAAAAAAAGGCTCCAACTG

AGTTTTGTCGTCTTTCCAGACGTTTGA

CCTCAGAGCCACCACCCTCATTTTCAGGGGGA

GGTTTTGCTCAGTACCAGGCGGATTAG

TCTATCAGTACACTGGGCGAAAAACCG

GGTTCCGA

TACACTGGAGAGGCGGTTT

AAGCCTGG GGAAGCATAAAGTGTA

TTCGCGTCGTGCCTGTTC

GTGCCCCCGCAGCCAGCGGTGCCG

 GCCGGGCGCGGTT

GGTCTGGT GAACGTCAGCGTGGTGCT

TCCCGTAATACACTCATCGACATAAAAAAA

TTCTCCGT

AGGCGATT GGGATGTGCTGCA

TCTGGTGC

AGCGAGTAAACATTAAATGTG

TTTGTTAAAATTGTAAACGTTAATAT

GAGATCTA TAGCTATTTTTGA

CAAAAGGG AATGTGTAGGTAAAGATT

TAAAGCCT

TTTTCATTTACACTCTGTTTAGCTATA

AACATGTT TATAATGCTGTAGCTC

CAGACCGGAA

TGACCATAGTTCAGAAAACGAGAA

GAGGGGGTTACACTAGAAGTTTTGCCA

AATACCAC CATCAGTTGAGATTTAGG

ATCATTGT AATTTCAACTTTA

GCGACCTGTACACTAATTGTGTCGAAATCC

GCTTTTGC GGAGTTAAAGGCC

GAGCCTTTAATTGTATCGGTTTATCA

GTATGGGAAAATGAATTTTCT

CATGTACC GCAAGCCCAATAGGAACC

 TGCCGTCGAGAGG
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TTCACGTAGTGGGCCATCGCCCTGATAGACGG TTTTTCGCCCTTTGACGTTGGAGTCCACGTTCTTTAATAGTGGACTCTTGTTCCAAACTGGAACAACACTCAA

      CCATCACCCAAAT TACACTCAAGTTTTTTGGGGTCGAG GTGCCGTAAAGCACTAAATCGGAACCCTAAAGGGAGAATCCCTTATAAATCAAAAGAATAGCCCGAGATAGGG      TACACT

AGCTCTAAATCGGGGGTTGCC GATTTCGGAA

      TGACGGGG TACACTAAAGCCGGCCTGT TTGATGGTGG      TACACT

TTTCTCGCCACGTTCGATTTT CGCCTGCTGG

      GGAAGCAG TACACTCAAGCGGTCCACG CTGGTTTGCC      TACACT

CTTTCGC TTTCTTCCCAACTCTCTCAGGGCC

      GAGCGGG CGC TACACTTAGGGCGCCCCTTCACCGCCT      TACACT

CTACACT TGCCACAATCAGCTGTTGCCCGTC

      CGGTCAC GCTGC TACACTGCGTTCTTTTCACCAGTGA      TACACT

CGGGTGT GGTGGTTAAAACCACCCTGGCGCC

      CCGCGCT TAATG TACACTCGCGGCGGTTTGCGTATTG      TACACT

ACGCGCC CTGTAGCGTCTCCCCGCGCGTTGG

      ACTATGG TTGCT TACACTTTGTGCATTAATGAATCGG      TACACT

CCTCCTGTTTAGCTCCCGCTCTGATT CTAACGAGGAAAGCACGTTATACGTGCTCGTGCTGGCACGACAGGTTTCCCGACTGGAAAGCGGGCAGTGAGCGCAACG

      CCGATTA TACACTAAGGGATTTTAGACAGGAA CGGTACGCCAGAATCCTAGCCGGAAGCATAAAGTGTAAAGCCTGGGGTGCCTAATGAGTGAGCTAACTCACATTAATTG      TACACT

GGACAGACTCTTTTACTCGGTGGCCTCACTGA TTATAAAAACACTTCTCCGTATGTTGTGTGGAATTGTGAGCGGATAACAATTTCACACAGGAAACAGCTATGA

      ATCACGCAAATTA TACACTACCGTTGTAGCAATACTTC TTTGATTAGTAATAACATCACTTGCCTGAGTAGAAGGGATCCCCGGGTACCGAGCTCGAATTCGTAATCATGG      TACACT

GCCGATAGTTTGAGTTTCAAC TGTGAGGAGG

      CTTGCTGG TACACTTAATATCCCTTCG CGTCCGTGAG      TACACT

GCGGTAATATTGTTCTAACAG GCACGCGTGC

      CAGCCCAC TACACTGGTCATACCGGGG GTTTCTGCCA      TACACT

TTTTCCT GTTGCAATAAAACGGCCCGCCGCA

      ACGCTCA TGG TACACTAAATACCTGCTGCGGCCAGAA      TACACT

GCGTCAA AATGTACCACAGAGTGCACAGGCG

      TCAATCG TCTGA TACACTAATGCGCAGTGTCACTGCG      TACACT

CAATGTA AATAATCCTGGATCGTCTGATGCA

      GCAGATT CACCA TACACTGTCCGGTGCCGGTGCCCCC      TACACT

GCGCATTA AGCGCGGCAATACGCAAACCGCC

TACAG GGCGCGT       TACACTGGAGACGCGCGGACGC      CCATACACT

CCCACTACGTGAA       TACACTGGCGATGGTCTATCAGAAAA CCGAAGGGCGAGTGGACTCCAACGTCAGAACTAAATCCACTATCAGTTTGGAACAAGAG      TTGAGTGTTGTTCTACACT

ATTTCAGA CGATTGACGCAGTGACACTGCGC

TTATT TACATTG       TACACTATCCAGGAATCAGACG      TGCTACACT

GACTGGTG AATCTGCGGGGGCACCGGCACCG

CGCGCAGC GTGACCGTCACTGGTGAAAAGAA

CCACC ACACCCG       TACACTGGTTTTAAGCCAGGGT      GGCTACACT

GGATATTACCAGCAAGCTCACGGACG CGAAG

ATTACCGC       TACACTAGAACAATGC CTGTT      GCACGCGTTACACT

GGCTGTGGCAGAAAC CCCCGGTATGACCGTG

TTTATTGCAAC AGGAAAA       TACACT      TGCGGCGGGCCGTTACACT

CTTCTACTCAGGCAAGTGATGTTATTACTAATCAAA GAAGTATTGCTACAACGGTTAATTTGCGTGATCCATGATTACGAATTCGAGCTCGGTACCCGGGGATCC

CTATCGGC       TACACTCA GTTGAAACTCAAA      CCTCCTCATACACT

AGGTATTTCCA TGAGCGTTTCTGGCCGCAGC

ACATT TTGACGC       TACACTTCTGTGGT      CGCCTGTGCACTACACT

AGGATTCTGGCGTACCG TTCCTGTCTAAAATCCCTTTAATCGGCAATTAATGTGAGTTAGCTCACTCATTAGGCACCCCAGGCTTTACACTTTATGCTTCCGGCT

AAAGAGTCTGTCC       TACACTGTGAGGCCACCGAGTAATAA TCAGTGTTTTTCACAACATACGGAGAACAATTCCATCCGCTCACTGTGTGAAATTGTTA      TCATAGCTGTTTCTACACT

CAAAGCAA CCATAGTCCGATTCATTAATGCA

CAGGAGG       TACACTGAGCTAAACAGAGCGGCTCGTTAG AATTTTCTAACGTGCCCAGCACGAGCACGTACTGTCGTGCGGGAAACTTTCCAGT      CGTTGCGCTCACTGCCCGCTACACT

CTTCCGGCAAACCAG CGTGGACCGCTTGCTG

AAG       TACACTAAA GCGATTGGGAAG      GGCCCTGAGAGAGTACACT

GCGCCCTAGCG CCCGCTCAGGCGGTGAAGGG

TGGCA AGTGTAG       TACACTGCTGATTG      GACGGGCAACATACACT

CTCCCTTTAGGGTTCCGATTTAGTGCTTTACGGCAC CTCGACCCCAAAAAACTTGATTTGGGTGATGGCCCTATCTCGGGCTATTCTTTTGATTTATAAGGGATT

TTAGAGCT       TACACTCCCCCGATTC GGCAA      TTCCGAAATACACT

CCGGCTTTCCCCGTCACCACCATCAA ACAGG

GCGAGAAA       TACACTCGTGCG AAAATCGAA      CCAGCAGGTACACT

99

98

97

96

95

94

93

92

91

90

89

88

87

86

85

84

83

82

81

80

79

78

77

76

75

74

73

72

99

98

97

96

95

94

93

92

91

90

89

88

87

86

85

84

83

82

81

80

79

78

77

76

75

74

73

72

Nanolid LE RE
interface 

 LFFR
interface 

Figure S28. Design template of the nanolid element (center) with interfaces F and E to left 
and right mold ends. 
Attractive and repulsive helix ends are marked with yellow and blue circles respectively. Staple 
overhangs, colors and symbols are as in Figure 22. 
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Figure S29. Summary of the interface designs for lid-mold and 3-wall-mold interactions. 
Colors at the helix ends indicate attractive (in yellow), repulsive (in blue), ‘neutral’ ends (in orange) 
and AuNP capture ends (in red). (a) N interface for the docking of a right lid end to a left mold end 
as well as the M interface for the docking of a left lid end to a right mold end. (b) P interface for 
the docking of a right end of a 3-wall mold to a left mold end as well as the Q interface for the 
docking of a left end of a 3-wall mold to a right mold end. (c) F interface for the docking of a right 
end of a nanolid to a left mold end as well as the E interface for the docking of a left end of a 
nanolid to a right mold end.  
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Figure S30. Summary of the interface design for junction-mold interactions. 
(a) The junction element can bind three individual molds. Top row: 3D scheme of the junction 
element (left); location of the X, Y and Z interfaces to allow mold binding by the junction (center); 
location of connectors connect the top and the bottom part of the junction (right). Positions of 
staple connectors are shown in green; positions of scaffold crossovers are shown in white; blunt 
DNA ends are shown in brown; DNA ends with single stranded overhangs are shown in blue.  
Bottom row: Design of X, Y and Z interfaces for junction-mold docking. Colors at the helix ends 
indicate attractive (in yellow) and repulsive (in blue) ends. (b) Left: Location of the Z’ variant 
(indicated by green circles) of the Z interface within a square loop structure. Due to less attractive 
helix ends and 3 nt extensions/recessions at the end staples it provides a lower affinity compared 
to the Z interface. Color codes are as in Figure S29. 
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Figure S31. Summary of the interface design for network formation.  
(a) Left: scheme of the interface locations for network formation including the Y, Z interfaces of 
the square loop, the W interface for connector dimerization and the X’ interface for connector-
square loop interaction. Right: 3D model of the connector dimer. (b) Designs of the W interface 
for connector dimerization and the X’ interface for connector square-loop interaction. Interface X’ 
uses end staple extensions/recessions of 3 nt. Colors at the helix ends indicate attractive (in 
yellow) and repulsive (in blue) ends. 
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