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Supplementary Note S1:  
 
Generating a design-specific scaffold sequence with the scaffold smith. 
 

 
 
Figure S1: Overview of the main steps in the sequence construction workflow in the scaffold smith. 

  

Sequence generation with the scaffold smith

Step 1: create scaffold sequence string of length N, 5’ to 3’.

Step 2: (if welding @ termini = TRUE) place A at staple strand termini positions. 

V V V V V V V A V V V V V V V V V V V V V V A …

V V V V V V V V V V V V V V V V V V V V V V V …

Step 3: (if welding @ xover = TRUE) place A at staple strand crossover positions

V A A V V V V A V V V V V A A V V V V V V V A …

Step 4: fill in actual bases. Base type is generated stochastically with a bp-step weighted random generator (see below)

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

A A A T G C T A G C T T V A A T T G T C G T A …

A A A T G C V A V V V V V A A V V V V V V V A …

Algorithm checks for # of existing duplicates of the new prospective leading string with length “Pseudo-
DB” order”. If # duplicates > “max # duplicates”, the prospective new base type is rejected, and the 
algorithm tries again. Base will also be rejected if it would generate a sequence defined as EXCLUDE by 
the user.

…

leading edge string with length 
“Pseudo-DB” order”

Step 0: parse caDNAno design file, generate staple sequences as scaffold base indices

Step 5:  Place user-defined INCLUDE sequences at desired positions

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

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

*User can swap step 4 and step 5

prospective 

new base

Step 6:  Compute statistics: base and bp-steps occurrency, total number fragment duplicates of particular length
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Figure S2: Illustration of the stochastic sequence generation method used by the scaffold smith. 

 
Instructions for using the scaffold smith graphical user interface. 
 
The application was compiled using LabView 2017 (National Instruments) and runs as a 
standalone program on either Mac OSX or Windows machines after installing the 
LabView2017 runtime engine. The runtime engine is available freely on the National 
Instruments website.  
 
After having installed the runtime, open the app. It enters automatically execution mode. 
Depending on the screen resolution of the user, some display items may be scrambled or 
overlaid a bit. In this case, simply resize the window and make use of the scroll bars. The 
GUI should be relatively straightforward to use, nonetheless below is a screenshot in which 
the key features are explained. 
 
Follow these steps to generate a design specific scaffold sequence:  
 

(1) Prepare a cadnano design (*.json) file and a plain (!) txt file with sequence 
constraints. Make backup copies of both! 

 
(2) Write constraints in a plain text file as follows 

 
INCLUDE 
helixID,baseID|sequence 
... 
EXCLUDE 
sequenceA 
sequenceB 
 
Example: 
 
INCLUDE 
0,16|ATGC 
EXCLUDE 
GCTTTAGC 
 

BP-step weighted monte-carlo sequence generation

1 2 1 1
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1 1 1 1

1 1 0 1

A T G C

A

T

G

C

normalize to 
sum 1

1.0

0.8

0.6

0.4

0.2

0.0

St
as

tic
al

 in
te

rv
al

1614121086420
BP step ID

generate 
random p 
number in [0,1]

1.0

0.8

0.6

0.4

0.2

0.0

St
as

tic
al

 in
te

rv
al

1614121086420
BP step ID

In which 
statistical 
interval is p?

bp step to be 
generated 
would be e.g. 
TT

What is the 
previous base?

Is a T? Accept T as next base

Is not a T?
Draw another random p 
number



 4 

Note: Sequences always refer to sequences to appear in the scaffold and are written 
5' to 3'.  

 
(3) Do NOT define constraints directly at skip or loop positions.  

 
(4) Hierarchy: user constraints specified in the file will override "fix staple ends" and 

"welding".  
 

(5) Use the option to include fixed scaffold motifs to conveniently modify all staple ends 
(e.g. with DNAzyme overhangs as in the biotechnological mass production method 
described in Praetorius et al, Nature 2017). When using the fix-staple-ends feature, 
do not place scaffold crossovers within length of fixed termini sequence next to the 
staple termini. 

 
(6) Consider including the split-ori 234 constant backbone bases motif as a constraint. 

 
(7) Consider excluding the restriction enzyme sites needed for gene assembly (i.e. 

CGTCTC and GAGACG). 
 

(8) For multi-chain designs, the scaffold start point defines which scaffold loop 
sequence will be constructed here. 

 
(9) Define the scaffold starting point in design, choose construction options, define base 

step weights. Then press LOAD & BUILD. 
 

(10)  Adjust weights and “max # duplicates” to achieve completion of the sequence build.  
Fixed staple ends and constraints can cause many duplicates, which can cause the 
construction to stall.   

 
(11)  The program outputs a .txt file named "[json file name]_custom_scaffold.txt". Insert 

the custom sequence thus produced in caDNAno, export a .svg file and do a 
thorough inspection whether the scaffold sequence is as desired. 
 

Advanced: the GUI can also be used to generate new variants of a previously obtained 
scaffold sequence. To this end, paste the old sequence into the field “TEMPLATE TO BE 
PLACED AT START LOC”. If the field is not empty, the program will insert this sequence 
starting at scaffold start location. Additional options such as welding or user constraints will 
be (over)written at the locations specified in the constraint file. If the template string is too 
short to parse the entire caDNAno design file scaffold loop, the missing bases will be built 
stochastically as described above.  
 
GUI available under: 
https://showcase.dropbox.com/doc/Design-tools-from-Engelhardt-et-al-ACS-Nano-2019--
Aa2PU7wwwDRvVqlP~Qyv2qhFAQ-vQgqALYeDzI5GH8MgRvCn 
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Figure S 3: Key features of the graphical user interface of the scaffold smith. Red items are controls / 
inputs, green items are read-outs / indicators, the orange item is the output sequence. 
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Supplementary Note S2: Overview of methods for phage-based production of ssDNA 
scaffolds 
 
Method I: conventional M13-based phage production 
Production of conventional M13-based scaffolds relies on infection of E. coli cultures with the desired variant of the M13 
phage (Figure S4, method I). The ssDNA phage genome is replicated by the host cell and packaged into phage particles 
that can be easily separated from the cells, enabling efficient isolation of highly pure ssDNA. The M13 genome variants 
must contain all information needed for the phage replication process, including the phage origin of replication (ori), the 
phage packaging signal, and the genes encoding for the phage proteins. Altogether, these sequences make up a fixed 
part of the phage genome of approximately 6k bases. Longer scaffolds may be made by inserting additional sequence 
stretches into the phage genome.16, 19 
 
Method II: Helper plasmid and phagemid  
The length of the constant part can be reduced by moving the genes that encode for the phage proteins to a separate 
helper plasmid,21, 28 enabling the production of single-stranded phagemid DNA (Figure S4, method II). A typical 
phagemid backbone contains a phage ori, a phage packaging signal, a plasmid ori, and a selection marker, usually in 
the form of an antibiotic resistance, resulting in a constant part of >2000 bases. In cells that are co-transformed with 
helper plasmid and phagemid, the ssDNA version of the phagemid is produced and packaged into phage-like particles 
from which it can be easily isolated.  
 
Method III: Minimized phagemid backbone 
Here, we reduced the length of the fixed portion of the phagemid backbone by removing the plasmid ori from the 
phagemid and replaced the region conferring antibiotic resistance with a shorter, RNA-based selection marker.57 As a 
result, we were able to shorten the fixed section from to 520 bases. However, due to the missing plasmid ori the 
reduced-backbone phagemid must now be propagated together with a helper plasmid. The RNA-based selection 
mechanism was also less tight in our hands than the previous antibiotic selection mechanism. cloning and production of 
scaffolds based on method III is thus more tedious than for the other methods.   
 
Method IV: Split-ori approach 
Phagemid design in method IV relies on a split-ori system originally developed by Specthrie et al. to produce 
“microphages”.30 In this system, a full copy of the phage ori is placed upstream of the insert sequence, and a second, 
truncated copy of the phage ori is placed downstream of the insert. We co-transformed E. coli cells with such a 
phagemid and a suitable helper plasmid to produce circular DNA single strands that comprise one phage ori and the 
insert sequence, but do not contain the backbone (Supplementary Figure S5). The residual fixed section in ssDNA 
produced by method IV comprises only 234 bases. Since the backbone is not included in the final product, a 
conventional backbone with plasmid ori and antibiotic resistance can be used. When using our helper plasmid that was 
constructed using the genome of the helper phage M13KO7, we were able to produce highly pure ssDNA without 
detectable side products (Supplementary Figure S5). 
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Supplementary Figure S4: Methods for Biotechnological production of ssDNA.  
Illustration of scaffold production processes using the conventional M13 phages (I), phagemids with full-length plasmid backbones (II), phagemids 
with minimized backbones herein developed (III), or a split-ori approach (IV). Black: constant parts for each type of scaffold; grey: user-definable 
parts; light green: backbone present only in the double-stranded precursor plasmid and not in the single-stranded product. 
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Supplementary Note S3: Workflow for the design, cloning, and production of a new 
custom scaffold 
 

- Use the scaffold smith to generate the full scaffold sequence 
- Using the gene splitter tool, split the insert sequence into parts that can be synthesized as genes by your 

favorite gene synthesis provider (e.g. for a 7560-bases-long scaffold, split the insert into 4 fragemnts of less 
than 2 kb each) 

- Order the resulting fragments from any gene synthesis provider, preferably in a plasmid with a kanamycin 
resistance that does not contain the sequence CGTCTC (or GAGACG) in its backbone 

- Set up a golden gate assembly reaction including the fragments and the target plasmid in equimolar ratio as 
well as EspI, T4 Ligase, and T4 Ligase buffer (1x final). 

o subject the assembly mixture to 15 cycles of (5 minutes 37 °C, 15 minutes 16 °C) followed by a final 
incubation at 37 °C for 30 min 

- transform competent E. coli cells with the assembly mixture, pick individual colonies, purify plasmid DNA and 
check for correct assembly using suitable restriction enzymes in a control digest. Verify sequence identity of 
the plasmid DNA using DNA sequencing. 

- perform a double transformation of competent DH5alpha E. coli cells using your correctly assembled precursor 
plasmid and our helper plasmid 

- Grow liquid cultures and isolate ssDNA as described in the method section 
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Supplementary Figure S5: Production of ssDNA using the split-ori system (method IV) requires a helper plasmid that is based on the 
helper phage M13KO7. A Schematic representation of a precursor plasmid comprising a plasmid backbone (green), a full M13 phage ori and a 
truncated M13 phage ori (both black), and a user-defined insert sequence (grey). Depending on the choice of helper plasmid, two different DNA 
species can be produced. When using a helper plasmid that is based on the genome of the helper phage M13KO7, the desired ssDNA species is 
produced, starting at the full-length ori and ending at the truncated ori (bottom).  When using a helper plasmid that is based on the genome of the 
M13 phage variant M13mp18, an undesired species is produced, starting at the truncated ori and ending at the full-length ori. B Laser scanned 
image of a agarose gel on which ssDNA produced in bacteria containing the precursor plasmid shown in A and either a M13-based helper plasmid 
or a M13KO7-based helper plasmid were separated electrophoretically. Identity of the ssDNA products was confirmed using DNA sequencing. All 
lanes were autoleveled individually to facilitate comparison. 
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Supplementary Figure S6: Purity and yield for different scaffold production methods. A Gel-electrophoretic purity analysis for the five 
orthogonal 7560-bases-long scaffolds. SC1-SC6 refers to the scaffold nomenclature used in Figure 2, roman numerals indicate the scaffold 
production method as described in Supplementary Note S2. The images were brightness auto-leveled. Only the desired product bands are visible. 
B Highly oversaturated image of the gel shown in A to reveal the existence of small amounts of impurities and side products which appear in 
methods II and III. C Pairwise overlap sequences between scaffolds produced with methods I, II, III and IV. Numbers indicate overlap sequence 
length in bases. D Gel-electrophoretic purity analysis for custom scaffolds of different lengths. Numbers above each lane indicate the length of the 
corresponding scaffold (in bases), roman numerals indicate the scaffold production method. E Highly oversaturated image of the gel shown in D. F 
Yield quantification for the production of the five scaffolds from lanes 2-6 in D. blue: yield in ng ssDNA per liter of bacterial culture; black: ssDNA 
titer in the bacterial culture (in nM). Error bars indicate the standard deviation from three biological replicates. Data shown here is based on 15 
individual bacterial cultures that were grown and processed in parallel. The overall yield varied somewhat between productions performed on 
different days, presumably due to differences in incubation times and experimental deviations.  
  

P

Sc

SC1 SC2 SC4 SC5 SC6

I III II IV IV

1317 2873 4536 6048 7560 9072 4323

IV II II II II II IV

P

Sc

A D

E

I II III IV
6000 429 381 196 I

2250 363 180 II
520 196 III

234 IV

B

C

F



 11 

 
 
Supplementary Figure S7: Statistical analysis of scaffold sequence redundancy. A Sequence of a 42-base-fragment that appears twice in 
the M13 phage genome, and thus appears twice in all conventional M13-based scaffold sequences. Red and yellow boxes indicate a 9-base-
fragment and a 15-base fragment that appear four times or three times inside this 42-mer, respectively. B Histogram of redundant 7-base-
sequences in the conventional M13 scaffold with a length of 7560 bases. “Fragment multiplicity” indicates how often a segment appears in the 
scaffold sequence, “number of 7-base fragments” indicates how many fragments appear with a given multiplicity. C Orthogonality plot for the 5 
different scaffold sequences used in this work. The scale represents the probability of a 7-base-fragment that appears in one scaffold sequence to 
also appear in the other scaffold sequence. SC1 is the conventional M13 scaffold, SC2, 4, 5, and 6 are the De Bruijn-based scaffolds with 
synthetic sequences constructed in this work. The insert sequences for SC5 and SC6 are part of one de bruin sequence of order 7. D, E 
Frequencies of individual base steps in the conventional M13 scaffold SC1 (D) and in the de Bruijn-based custom scaffold SC6 (E). The scale 
indicates how often a given base is followed by a specific second base. In the de-Bruijn sequences, base steps are much more uniformly 
distributed. 
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Supplementary Figure S8: One-pot assembly of two different DNA origami structures requires orthogonal scaffold sequences. Blue 
indicates conventional M13-based scaffolds; orange indicates a custom scaffold with synthetic sequence that is orthogonal to the M13-based 
scaffolds. A left: electrophoretic mobility analysis of single reaction setups (lane 1-2) and one-pot reaction setups (lane 3-4) containing 42-helix 
bundles and pointer objects. Right: TEM image of the reaction mixture from lane 4. B Left: electrophoretic mobility analysis of single reaction 
setups (lane 1-3) and one-pot reaction setups (lane 4, 5) containing 42-helix bundles (42hb) and 10-helix bundles (10hb). Right: TEM image of the 
reaction mixture from lane 5.  C TEM image of the reaction mixture from lane 3 in A containing 42-helix bundles and pointer objects that are both 
designed using conventional, non-orthogonal M13-based scaffolds. D TEM images of the reaction mixture from lane 4 in B containing 42-helix 
bundles and 10-helix bundles that are both designed using conventional, non-orthogonal M13-based scaffolds. Scale bars: 100 nm 
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Supplementary Figure S9: Control Experiments for design of dual-scaffold structures. A, B Schematic representations, electrophoretic 
mobility analysis, and TEM images of 94-helix bundle variants assembled using two M13-based scaffolds (A) and two orthogonal scaffolds (B).  
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Supplementary Figure S10: Field-of-view TEM image of aggregates formed in 42-helix bundle pentamers. As evident from the image, the 
objects are well formed, which corroborates the possibility for one-pot assembly with up to five orthogonal scaffold strands. Here, aggregation is 
presumably caused by strand exchange due to long binding segments in the connecting staple strands. Scale bar: 100 nm. 
 
  

a) b)
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Supplementary Figure S11: caDNAno design diagram of the 42-helix bundle variant designed using the conventional M13-based 
scaffold. blue: scaffold; grey: core staples; red and green: edge staples carrying 3 thymidines at the termini pointing out of the object. Diagram 
was prepared with caDNAno v0.1.22  
 
  

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

TGTCGGCGCAACTATCGGTATCAAGCTGTTTAAGAAATTCACCTCGAAAGCAAGCTGATAAACCGATACAATTAAAGGCTCCTTTTGGAGCCTTTTTTTTGGAGATTTTCAACGTGAAAAAATTATTATTCGC GACGAAACTCAGTGTTACGGTACATGGGTTCCTATTGGGCTTGCT

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

AAAAAGTCTTTAGTCCTCAAAGCCTCTG GGTGGCGGTTCTGAGGGTGGCGGTACTAAACCTCCTGAGTACGGTGATACACCTATTCCGGGCTATACTTATATCAACCCTCTCGACGGCACTTATCCGCCTGGTACTGAGCAAAACCCCGCTAATCCTAATCCTTCTCTTGAGGAGTCT

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

ATGATACAAATCTCCGTTGTACTTTGTTTCGCGCTTGGTATAATCGCTGGGGGTCAAAGATGAGTGTTTTAGTGTATTCTTTTGCCTCTTTCGTTTTAGGTTGGTGCCTTCGTAGTGGCATTACGTATT GCTTACTGGAACGGTAAATTCAGAGACTGCGCTTTCCATTCTGGCTTTA

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

AGATTACTCTTGATGAAGGTCAGCCAGCCTATGCG GCCTCAACCTCCTGTCAATGCTGGCGGCGGCTCTGGTGGTGGTTCTGGTGGCGGCTCTGAGGGTGGTGGCTCTGAGGGTGGCGGTTCTGAGGGTGGCGGCTCTGAGGGAGGCGGTTCCGGTGGTGGCTCTGGTTCCGGTGATTT

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

TAATGAGCCAGTTCTTAAAATCGCATAAGGTAATTCACAATGATTAAAGTTGAAATTAAACCATCTCAAGCCCAATTTACTACTCGTTCTGGTGTTTCTCGTCAGGGCAAGCCTTATTCACTGAATGAGCAGCTTTGTTA TTCCGGCCTTGCTAATGGTAATGGTGCTACTGGTGATTT

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

GAGGGTTATGATAGTGTTGCTCTTACTATGCCTCGTAAT TGATAATTCACCTTTAATGAATAATTTCCGTCAATATTTACCTTCCCTCCCTCAATCGGTTGAATGTCGCCCTTTTGTCTTTGGCGCTGGTAAACCATATGAATTTTCTATTGATTGTGACAAAATAAACTTATTCCGTG

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

TCGTTTTCTGAACTGTTTAAAGCATTTGAGGGGGATTCAATGAATATTTATGACGATTCCGCAGTATTGGACGCTATCCAGTCTAAACATTTTACTATTACCCCCTCTGGCAAAACTTCTTTTGCAAAAGCCT TAACTTTGTTCGGCTATCTGCTTACTTTTCTTAAAAAGGGCTTCG

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

ACCTGTTGGAGTTTGCTTCCGGTCTGGT GGCTTAACTCAATTCTTGTGGGTTATCTCTCTGATATTAGCGCTCAATTACCCTCTGACTTTGTTCAGGGTGTTCAGTTAATTCTCCCGTCTAATGCGCTTCCCTGTTTTTATGTTATTCTCTCTGTAAAGGCTGCTATTTTCATTTTTG

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

TCAACTGTTATATGGAATGAAACTTCCAGACACCGTACTTTAGTTGCATATTTAAAACATGTTGAGCTACAGCATTATATTCAGCAATTAAGCTCTAAGCCATCCGCAAAAATGACCTCTTATCAAAAG CTTGATTTAAGGCTTCAAAACCTCCCGCAAGTCGGGAGGTTCGCTAAAA

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

TTGCCTTGCCTGTATGATTTATTGGATGTTAATGC GCTTGCTATTGGGCGCGGTAATGATTCCTACGATGAAAATAAAAACGGCTTGCTTGTTCTCGATGAGTGCGGTACTTGGTTTAATACCCGTTCTTGGAATGATAAGGAAAGACAGCCGATTATTGATTGGTTTCTACATGCTCG

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

TTTACCTACACATTACTCAGGCATTGCATTTAAAATATATGAGGGTTCTAAAAATTTTTATCCTTGCGTTGAAATAAAGGCTTCTCCCGCAAAAGTATTACAGGGTCATAATGTTTTTGGTACAACCGATTTAGCTTTAT TATTACTGGCTCGAAAATGCCTCTGCCTAAATTACATGT

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

TTACGATTACCGTTCATCGATTCTCTTGTTTGCTCCAGA TGTTGAGCGTTGGCTTTATACTGGTAAGAATTTGTATAACGCATATGATACTAAACAGGCTTTTTCTAGTAATTATGATTCCGGTGTTTATTCTTATTTAACGCCTTATTTATCACACGGTCGGTATTTCAAACCATTAA

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

TTTTGATGGCGTTCCTATTGGTTAAAAAATGAGCTGATTTAACAAAAATTTAATGCGAATTTTAACAAAATATTAACGTTTACAATTTAAATATTTGCTTATACAATCTTCCTGTTTTTGGGGCTTTTCTGAT ACCTATGATTTTGATAAATTCACTATTGACTCTTCTCAGCGTCTT

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

AACTGGCAGATGCACGGTTACGATGCGC ATTAATAGCGACGATTTACAGAAGCAAGGTTATTCACTCACATATATTGATTTATGTACTGTTTCCATTAAAAAAGGTAATTCAAATGAAATTGTTAAATGTAATTAATTTTGTTTTCTTGATGTTTGTTTCATCATCTTCTTTTGCTCA

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

GCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCC TATTTCTGTTTTACGTGCAAATAATTTTGATATGGTAGGTTCTAACCCT
C T T A G A A G A A C A T C C A C C C T G G C T T C T C C T G A G A A A G C T T G G C A C T G G C C G T C G T T T T A C A A C G T C G T G A C T G G G A A A A C C C T G G C G T T A C C C A A C T T A A T C G C C T T G C A G C A C A T C C C C C T T T C G C C A G C T G T C C A T T A T T C A G A A G T A T A A T C C A A A C A A T C A G G A T T A T A T T G A T G

AGGACACTTAAGTCGTGCGCATGAATTCACAACCA AATTGCCATCATCTGATAATCAGGAATATGATGATAATTCCGCTCCTTCTGGTGGTTTCTTTGTTCCGCAAAATGATAATGTTACTCAAACTTTTAAAATTAATAACGTTCGGGCAAAGGATTTAATACGAGTTGTCGAATTGT

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

ATGTGAAATGCGTCAGCCGATTCAAGGCCCCTATATTCGTGCCCACCGACGAGTTGCTTACAGATGGCAGGGCCGCACTGTCGGTATCATAGAGTCACTCCAGGGCGAGCGTAAATAGATTAGAAGCGGGGTTATTTTGG TTGAGGGTTTGATATTTGAGGTTCAGCAAGGTGATGCTT

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

GTTGTGTGGAATTGTGAGCGGATAACAATTTCACACAGG TTGCAGGCGGTGTTAATACTGACCGCCTCACCTCTGTTTTATCTTCTGCTGGTGGTTCGTTCGGTATTTTTAATGGCGATGTTTTAGGGCTATCAGTTCGCGCATTAAAGACTAATAGCCATTCAAAAATATTGTCTGTG

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

GCGCCCAATACGCAAACCGCCTCTCCCCGCGCGTTGGCCGATTCATTAATGCAGCTGGCACGACAGGTTTCCCGACTGGAAAGCGGGCAGTGAGCGCAACGCAATTAATGTGAGTTAGCTCACTCATTAGGCA CATGAGCGTTTTTCCTGTTGCAATGGCTGGCGGTAATATTGTTCT

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

GATTTATAAGGGATTTTGCCGATTTCGG AAGTGATGTTATTACTAATCAAAGAAGTATTGCTACAACGGTTAATTTGCGTGATGGACAGACTCTTTTACTCGGTGGCCTCACTGATTATAAAAACACTTCTCAGGATTCTGGCGTACCGTTCCTGTCTAAAATCCCTTTAATCGGCCT

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

TGATAGACGGTTTTTCGCCCTTTGACGTTGGAGTCCACGTTCTTTAATAGTGGACTCTTGTTCCAAACTGGAACAAC CGCCCGCTCCTTTCGCTTTCTTCCCTTCCTTTCTCGCCACGTTCGCCGGCTTTCCCCGTCAAGCTCTAAATCGGGGGCTCCCTTTAGGGTTCCGATTTAGT

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

AGGAACAACTAAAGGAATT AATAGAA CAACAGTTTCAGCGGAGTGAG GGGATTTTGCTAAACAACTTT TAGTAAATGAATTTTCTGTAT TTTTGTCGTCTTTCCAGACGT AGTTAGCGTAACGATCTAAAG CATTCCACAGACAGCCCTCAT CCTGTAG ACCAGTACAAACTACAACG

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

TAGCAACGGCTA ACGAGGG CATCGGA AAGACAG ACCCTCAGCAGCGA GATCGTC GGCCGCTTTTGCGG AGTTAAA TGAGGCTTGCAGGG CGGTCGC ATAACCGATATATT CCCACGC GACAACAACCATCG CACCCTCATTTTCAGGGATAT GAGCCAC CTCAGAACCGCCACCCTCA

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

TTAAACGGGTAA GTTTCCA TGAGGAA TGAAAGTATTAAGAGGCTGCA TGAAACA GGAACCTATTATTC CTATTTC TTAATGCCCCCTGC TAAACAG TAACAGTGCCCGTA CCTTGAG TAACGGGGTCAGTG TAAGTTT GAGTGTACTGGTAA GATACAG GTCATACATGGCTTTTGAT

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

CGGTGTACAGACCAGG AGATGAA CTTTGAAAGAGGAC TGACCAA TAAGGGAACCGAAC TCAATCA CGAGGCGCAGACGG GCCGGAA CTCCATGTTACTTA CGACCTG TGTGTCGAAATCCG AATCCTCATCGCCTGATAAAT ACAAATA CTTGATATTCACAA GATTGGC AGGTCAGAC

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

AAATCAACG ATTACCC GATATTC CATGACAAGAACCG TCATAAT CATCTTT CGTTTGC TTATTAG AGCCCCC CGGTCAT GCATTTT TTCATCG GCGCGTT GACTGTA AGCGTCA TGCCTTT TCAAGTT GACAGAA CAGTAGC CCGTAAT AGCAGCA CATCGAT ATGAAAC ACGTCACCA

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

CCAAAAGGA CATAACG GCAGATA AACTAAT CACATTC GGAATAC AGATTTA TCAGTTG AGATTCA GGTAGAA TATTACA ACAACAT TAACGGA AACGAAC TTAATAA ATCTACG AAGAAAA CGTTGGG CATACCAGTCAGGA GAGCCAG GGAATTA CCATTTG ACTTGAG CCGTCACCG

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

TAAAAACCAAAATAGCGAG ACGACGA ACGCAAAGACACGTTTACCAG AACATATAAAAGAA AGGTGGC AAATACATACATAA ACGTAGA CAGTATGTTAGCAA TATTACG TGATTAAGACTCCT ACTGGCA GAATACCCAAAAGA AATAACG ACGCAAT CGAGGAA CCAGAAGGAAAC

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

GCTTCAAAGCGA AATTCGA GCGTTTT AAATATC AGACTTC GCCCGAA AGAGGAA AAGATTA CATCAAA CGGATTG AGCAAAG AGTCAGA CTATTAT ACCCTGA GGTCTTT AAAATCA TAAATCA ATGACCA TAGCTATCTTACGA ATAGCAA CAATGAA CAAGAAA CAATAATAAGAG

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

CTTTAATTGCTC AGAGTAC GGATTAG TTTGTTTAACGTCA ACGATTT ATAAGAA AATCCAA TTATCCC ATATTAT AACAGCC CAAAATA CCAGTTA TAATTTG CAGAGCC GTCTTTC AACGAGC CAACGCT ATCTTAC ATCCTGA CAATTTT CCAGCTA TTTGCAC ATTAGTTGCTAT

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

TCTACTAATAGTAGTA CATCAAT AGCTGAAAAGGTGG GGGCGCG TATATTTTCATTTG GTTTAGC ATGGTCAATAACCT TTCGCAA ACCATTAGATACAT TAGTTTG CGAACGAGTAGATT CGCGAGGCGTTCCCAATTCTG CTAAGAA GCTTATCCGGTATT ATAGAAG AAATCAGAT

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

CCTCAGAGC AATAAAG ATTAAGC TAAGAATTAGCAAA CCTAATT ATCCCAT AAATAAT ACAAGAA GTCCTGA TAGATAA TCAACAA CTGTTTA AACGCGC AATGCAG TTCAGCT CAACATG CAATAAA ACGACGA TGTCCAG GTAATTC AGGTAAA CGACAAA AAAGTAC AGAGAATAT

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

GCCTGAGAG GGTCATT GCTATCA TACAAAG AGAGATC ATTTTTG GGTAGCT CGGAGAG TTAATGC TGATAAA TTCTAGC TCAACCG ATGATAT CATCAAT AAATCAC GACAGTC GGCCGGA TGAGAAA CAGATTCAAAAGGG ACAACGC ATATTTA AATCGCC AATTGAG GTAGGGCTT

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

ATATGTACCCCGGTTGATA GTCAATC TCTGACCTAAATAACTAGCAT AGTTAATTTCATCT ATATTTT AAACTTTTTCAAAT CGCGAGA CGCAAGACAAAGAA ATCCAAT AAATGCTGATGCAA TATATGT TTGGGTTATATAAC GCTTAGG ACCTCCG CTTTTTA CTGAGAGACTAC

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

TGGTGTAGATGG GTCACGT GGGATAG CCGTAAT GGATTGA AAACGGC TGGGAAC TTCTCCG CGTCGGA AACAACC AGCGAGT AAATGTG CAACATT CTTTCAT TAGCCAG CTTCCTG GTCTGGC AATTCGC ATAGCTTAGATTAT CATAGCG TTGAAAA AGAATCC TAATTTTCCCTT

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

GTATCGGCCTCA GACGACA AGGGGAC ATTTCAATTACCTG ATTATTC GAGGCGA TCGCGCA TACAAAA ACCAAGT TTTGAAT TGATTGC ATTCGCC ATAACGG AGAAACA CATCGGG CCTTTTA AACAGTA ATACAGT GATGAAT AACGTCA CAGGTTT AGATTTT AAGAAATTGCGT

G G A A G A T C G C A C T C C A G C C A G C T T T C C G G C A C C G C T T C T G G T G C C G G A A A C C A G G C A A A G C G C C A T T C G C C A T T C A G G C T G C G C A A C T G T T G G G A A G G G C G A T C G G T G C G G G C C T C T T C G C T A T T A C G C A G G G T T A G A A C C T A C C A T A T C A A A A T T A T T T G C A C G T A A A A C A G A A A T A
TGGATGTTCTTCTAAG GCCAGGG CTTTCTCAGGAGAA TGCCAAG AAAACGACGGCCAG ACGTTGT TTTTCCCAGTCACG GCCAGGG TTAAGTTGGGTAAC AAGGCGA GGGGGATGTGCTGC AATAATGGACAGCTGGCGAAA ACTTCTG ATTGTTTGGATTAT AATCCTG CATCAATAT

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

AATGTCCCG TTATGAC GTCAACC AATAGTGCTGAATT ACTTTAC GTATTAG TTTAGAA TTGAGGA AATACAT AATAGAT AGCCGTC AGATTAG AACTAAT CACTAAC TTAGGAG AATATCT TATCTAA GGAAGGT GAATTGA TTGAAAG TCAACAG TGGCAAA GGTCAGT TCAATATCT

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

TAGCTGTTT ATGGTCA CGTAATC TCGAATT ACCGAGC CCCGGGT GAGGATC AAAGACG CCTCGAT CTTGTTA CGTGGTG TAAGCTA CAGGGCT GAGTAAA GTGTAAT CTGGTTG TGACCTC CGAACTC TAAAATCATTTCTC AAAAATC GCAAATG GCCAGCA CAGTGCCACGCTGAGA

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

TAAAGTGTAAAGCCTGGGG GGAAGCA AAGAATACGTGGATACGAGCC TGACCTGAAAGCGT ACCCTTC CCAACAGAGATAGA ATTCTGG GTAATAAAAGGGAC ACGACCA GATTCACCAGTCAC ATTGGCA AATGGATTATTTAC CGTCTGA GCTCAAT TTTTGAC GAAATACCTACA

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

TTGATGGTGGTT ATCCTGT GGCGAAA CCCAGCA GGTTTGC CCACGCT AAGCGGT TTGCAGC GAGAGAG TGGCCCT CACCGCC TGCCCTT AGCTGAT GGGCAAC GTGAGAC TTCACCA TTTTCTT GGGTGGT CTGGTAATATCCCA GGCCTTG AACTATC GAACTCA GCCTGAGTAGAA

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

ATAGGGTTGAGT GCCCGAG AAGAATA GAGCTAAACAGGAA AGAGCGG TAGAATC TCCTCGT CGTGCTT CGTATAA ACGAGCA TGCTTTG CTATGGT GCGCGTA CTACAGG TGCGCCG CGCTTAA CCCGCCG CACCACA GCGTAAC ACGCTGC AGCGGTC CAAGTGT CTAGGGCGCTGG

G T T G T T C C A G T T T G G A A C A A G A G T C C A C T A T T A A A G A A C G T G G A C T C C A A C G T C A A A G G G C G A A A A A C C G T C T A T C A A C T A A A T C G G A A C C C T A A A G G G A G C C C C C G A T T T A G A G C T T G A C G G G G A A A G C C G G C G A A C G T G G C G A G A A A G G A A G G G A A G A A A G C G A A A G G A G C G G G C G
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Supplementary Figure S12: caDNAno design diagram of the 42-helix bundle variant designed using our custom scaffold SC2. blue: 
scaffold; grey: core staples; green and cyan: edge staples carrying 3 Thymidines at the termini pointing out of the object. Strand topologies of the 
versions designed using our custom scaffolds SC3, SC4, SC5, and SC6 are identical, but edge oligos in these versions carry 10 thymidines 
instead of 3. Diagram was prepared with caDNAno v0.1.22  
 
  

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

TACACCAGGATGACTCAGTAGGACATCTCAGTCTCTAATACTCATACAAATACACTCTATTAGGGGCTGGGACACCTGATCCAGAAACAAAGTTTCTTAAGTACCTCTGTACAATTGAAGATAATGGTACTCA ACACTTATGCACAATCAATATGCATGGGCTGTGTGAGGGCTGCTA

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

ATTCTGATATCACTAGTGTCCTGAAACA TTTCAGTATACCTATCAAGGTTTTGGTGTTGAAACCTGACTGACCACTGGCAAAGGGTGGGAAACTTAGGTTCCCTAGTATGCTAGCTTAGCAACCATAAGGTCTATTGTCTCAAATCAAAATCTAGGGGAACATGATCTGGATGCCCAT

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

TCAGCAGTGATATGAGCCCTTAGGAAAATTCCAGAGCACACACTAGCAGATGTTTTATCATGGAATATTATCAATGTAGCTCTGGGGGTAACTTTGAAAAGCTGTTCACTTACCTTTCCAGGGATAACT CTGGGAATTGTTTGCTACTTGACCTCTTTCATGTACATGTTGATGGGGT

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

GGCAGTTTTTGCTCTCTGCTGCCTGCCCAGCAGCT CATCCAGTAGAAGGCTCCAGCATGAGGTGGCATTGATGAACAGCCTAAGCTTATTGCAAGCATGGCACATAGCACCTAACTTCATGACTGTTATTCATTTACCTGAGTATAGGATTTCATATAGATCCAAATAGGAACTAAGGT

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

CTCAGTGTGTAGGTGGGCAGTCATTCCTATACCATATAAAATGGAGTACATCTACAAGCACTGGACTACCTAGGTTTCCTGGATAGTAACTCTAACCAGACACACATGGCCTGGAGTGGAGTTACCCAACAGAACCCTGT GCTGTGCTACCATTAATAAAGATGGGTCCCATGAAGAGC

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

TGTGTTAGTAGATACCTTCAACCTTGGAGCTCACTCAGA GTAAGGCAAGGACTAGTTCTCAAGTGACCTTTAAGTTGACTTTTAGCCTGTATTTCAAGGCTTAGAGGGCACAACTGTGTCTATAAATTGCCTAATGAATCCATAGACTTTACCAATGCTGTCTAGATATGCTTAAAGGA

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

GCCAGTCCAAGCTTGAAGTCAATGCAACCTCTAGTAATAGGTAGAGGCTGCCACAAATGATGCCTACAAAGAGTAAACTTCTATATGTGGTAATGGCATCCAAGTAAAGGGCTAATGCAGAACAGAGCTTTTG TCTGTGAAAGATCTGTGCATATCTAGAGGTTAGGACTTCAGCTAC

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

CAATGGTTGTGACCAAGGAATGAGACCA CTTCTTATGGGTAGCAGTCTTATTTTTAGAGTTCTTGGGAGATCAGATCTAAGGAGATTCACAAGAAACTAGAGTAGCATTGGAGATGAGTAACATATACACATATTACTACATGGTTTACTGCCTTAAATGTGGCCTAGGGTATTATGC

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

GTCATGCATAGGGCTCTACACAATGAGTTCAGAGCCTTTGCAGCTTAAGGAAATCTCTCCTCCATAAAAGTTCTGCTTTGATGTCAATTCCCCTTGTACTTCCTGTGACTGCAACACAGTTGGACTGGT TATTAACTACTCTTTAGTTTTGTCATGAGAAGTACACCTTATAGCATAG

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

AGAGTTAGTCTTCAGTTTGTGGCTGAGGCTTCTTT ACGCGCCCTGTAGCGGCGCATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCC GGTGTGAATAGAAAACTAAATACTGGATTGGACAAGTGTTTGTCTAATGTATGGACAGTGGATAAAC

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

CAGCCCTCAGGATTACTGATGGACCTTCTTCAAGTCTTTTCTAGCACAGGACCTAC GATGGTTCACGTAGTGGGCCATCGCCCTGATAGACGGTTTTTCGCCCTTTGACGTTGGAGTCCACGTTCTTTAATAGTGGACTCTTGTTCCAAACTGGAACAACACTCAACCCTATCTCGGGC

A T C T C A T G A T A G C T A A G C A T T C T T A G A A C T C T T A T A T A A C T C C C T A T T A C C A G A G A T A T T C T T T T G A T T T A T A A G G G A T T T T G C C G A T T T C G G g t a g a a t t g g t a a a g a g a g t c g t g t a a a a t a t c g a g t t c g c a c a t c t t g t t g t c t g a t t a t t g a t t t t t g g c g a a a c c a t t t g a t c

CCAAGAGGTGAGAACTGCTGTTAGCATCACTGACTTACA atatgacaagatgtgtatctaccttaacttaatgattttgataaaaatcattaTAATGCCAGGGTCAGTGAGATGTAACACTACAGACCTCAGCTTCCTCTACTTTGCCTGGCATAGCCTACTGCACCATCCTTTTCAAT

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

AACCTACTAGTCCCTCATGGTCACTTTGTTCATCTAACAGATAGTTGCTTCAAACTCAAGACCTTACTAACCTTAGTCACTGGTTCTACCAGCCCAGGAATCCTCCTTGGGCTAGCCTCCAAGAAGCTTCAGA TTCACCACAATACAGCCAAGTGCATTGTTATCACATTCAGTCAAA

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

TCCAACATAGAGGACTCATCTGGGCTCA CCCTACATCAGGTGATAGTCCAGTTGTCAGACATGTGATCCCTGTTTGGGGACCCACAAGGCCTATCCAACCCATTGCTTTTAAAAGAGCTGGGGTTCTGGTGACTTCCACAACAAGCCCATCTGCTCTTAGTACAGCTTGTCTTAAAAT

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

TACCATGACCAGGTGCCCTCTATGACTAGCCCAAGACTCACAGACAGGATAGCCAGCTGTACCCCACACTCCTCTTGCCCTGGGCACTCTCATCAGTACCCTCAATAACCTAGCTGTCCACTCACTATC CACCAATCCAATTGCTGGGTCTCATATCATCTCTGAAGAAGTGATTACC

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

CATTGTCAAGAACATCTGTTCCTAGCCACCCTGAC CCATACTGAGGTAGCTATTTTACTATTGACTGGGTAAGCCAGTACAAAATAATCATAGGTGCACAGTCTGGACATGGGAACCCCTCTTCCTACTCACCTCTCTCAGAGGCAATGCCCCTTCATTAACCATGCACCCTAGGCCTT
C T G C A A T C T A T G T A T T G A A A G T A G G T A A C C C T T C T G G T A C A A G T T G C C A A C C T G C A G A G A A C C A G T T A G C T G A A A G G C C A G G T T C T T C T T G A T C T T G G T G C T T A G G G C A A A C T T T T G G G A T A G G C A A A A A C A A G T C C T T T A C A C A C C T C C A G T C T A C A G T T C C A T C A A A G T G G A A C T T G

GCTTGGCTATGCTCACAATTTGCCATGTATATCAGTCCCAGAGGTATGCAAGACATTGCCCACATTTCAGAATGGTCCTGTCTTGTGGTTCCTTGCCTTTTGCACATTACCCTTGGCCTTCTACATAATGTGAGTCCTGG GAATGTTATAAACTGCATCTATACTGTACTGCTAGTAGG

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

TGAGTGGGACTATTAATGTCATCTTTCTGTATAGCTGCC CCTACCAACCAATAGTTCCCCATCACACAGATGGCTAAAGACCCTACCTCCCCTAAAGCCCTACTTCACACTGCAGGGACCTCCTAAGGGTCTTGGACCCTCCTCACTTGTTACTAGGCTATCATTCTACTGGTGCAGAT

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

ATGGATCAATCACAAAGGAGCCCCTATAGGCTGATTCTGTGTTTCAAAAAGTGAAGCCTATGTGCTCCATTGAGTCAGTAAATTAACACCACTAGAAGTTATCCAGCTAGTCAAGGGTTTTCCATATGTCCCA CTTACTCTAGACCCCTGCATTCACCTTCCATGATTAATCACCAAC

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

AGGATTGACCATTGGGGGAGTCAACCAG GTTACCACTTAAACTCCATCTAGTCTGCAGTGTTCTGACCTATGCCTGAGGGTCCAGATAACCACTCTTCACTAAGCCCCCTGGAAGACAGTTAAGTCTATCTATCAGCCTCACATCCATCCCATTCTCTCTTTGAGATCTTATCAGGAC

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

CAGGACAACATTTATTTGTTGCTGACTCCAGACTTAACAAGGAGTATTTGAGGCCACTGTTGGGGCCCTAACCCACC TCCCATCCACACAACCTATTGGAACCATCAGAGTCATCACCTATATAGGGTGAAGTAGAGCTCCACCACCCCATAACTATACAGTGCACCTGGCCTCTGAG

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

TTGAATCACAAAATATCAT TGTAAAT ACTGGGAACATTACTGCTCTC TTTTGCTCTATCTAAGGATAA TATTAACCAGGTTCTTTAATC GCAGGATCATCAGATCCTAAA TTTCAAGGCATTCAGAAGTGT AGGGTATTGAATGGACAAGAA TAAGACC TCTAGAACAGGATATGGCC

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

ATGATGAAGCCC AAGGATT AGGTGAC GTTTAAC AGGGCATATAAAAG CCTAGCA AGACAGAGTTGGGC TTACAGG AAGGCACTTTAACT CTTCCTG GGTCTACTCACCAA TTATTCA AGATAAAGTATGAA ATCCATTAGTGCCTACAGAGG CTTACAA GTAAGAGAAACAGAGCCAG

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

TGTCTAAATGCA TCTAGTA AAGATAA AAGATTTGTTGGCTTGAATGT CCAGTTC AGGCCCTTGGAATC AGTTGTT GTGCCAAGTGGAAT TGCTAAA AGCATGAATGAGCC TGATCAG TCATAAATTGCAAC TACAGTT CTAGGACCTGAGAC ATAATTC GAGGCCCAGTGTACAACCT

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

GCCAGTTGATCACCAT CATTCTA GTAGGTACACAAGT AATTAGG CAGAGTGAAATTAA TGCATGT GTAGCCTGTTGAAC AAAAGGG TGTAGCCACCAATA AGCCAAA ACCAGTTAGAATTA ATTAGTACTGCTTTATCTCTG GCTCTTA TACTTATGACTATG GCCCAAC ATTCAGCAT

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

GGAAATATG TGGATTA ACTTTAG GATGTATGTAACAG CTACTAT ATGATGG TTTGAAC TTATAGC ATGTTTG ATATTTA CATGGAT TTTAGGA TAATGCA GTTCACC TGACTTG GTACCTG CCTTTCT TGCATCC TTTGTGC ATCAATT TACAAGT CTCTTTC CTGAATC TCAATATAT

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

CAGGCTTTT CTGGGTT TTTAATT AGGATGT GTACACC TGCCAGA TCACTGG CATGGTG AAAAAGC GGGCCTG GGCACAG TGCAACA GTTTGCA CTCTTAG CTTTAGA AGATTAC GGCTGAC CTCTCCT ATGCATGGAGACCA ACAGAAG CCTAACA AGTCAGA CTGCCAT CTGGATTTG

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

GTAGTAGCTTGCCCATTAA GGGTTTA CTACAACACTCTTGCTCCAGA AGAAAGTTCATACA AGCAAAT ACTAATATCTCAGC ATCCACA GAAATTCAACTAGG TAACTTA GCCAGATACCTGCC CCTGCAA TTGCAGAAATGGAT TCTTACT GACCCCC CTGCAAT CATAGCATGGGT

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

TCAATTAATTGC AACTATG ACAGTTA GTGTTTG TCTCTCA GGCTCCA ACTTGCA AAGCCCC GTGGGAT GTACTCT GAAAACA CTCCTCA AACTCAG ACCTGTT TTTCTCC TTGGGAT AGTATCT TTGGGAG ATGCAAACCCAGCA TATTCTT GTCTGCT CCTTTTA TCTTCTGTCATG

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

ATGTTGAGGAAT ATTGTTG TTTACTA CCTAGCTCTCCACT ACTGACA TTTTAGA TTATCCT CCATGAC AAGGCCC GCTGTGA GTAACTT ATAGTTT ACTAAAC TTCTGAT TAATAAG TTATGTT GTTACTG GGCTTTG ATACCAT GTACATC AAAGATA GCTACAA TAGTATCCTAGT

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

TAGAGGCAACCAGCAC TTTGTCT AGATTCCAGAATAA CTTGATT GCTGACCTTGTAAA TCATAAT GCTATTGACCTGGG CCCAGAA AACTAGAAGAGCCT AGGTGGA GGATACTGGTACAA CCATTCAATCTATCTTAAATA CATCCAC CACCTCCACAGAGA AAGCACA ATCTAATCC

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

CCTCTCCCT GACTTTC AGGAGCT AGTGTATTCCCCAT GGGCGCT AAGGAGC AAAGCGA AGGGAAG GAAAGGA GTGGCGA GGCGAAC GAAAGCC TGACGGG TAGAGCT CCCGATT GGGAGCC CCCTAAA ATCGGAA GCACTAA CCGTAAA CGAGGTG TTGGGGT AAGTTTT ACCCAAATC

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

TCATGAGAT TTAGCTA AGAATGC AGTTCTA ATATAAG GGGAGTT TATCTCTGGTAATA AAAAGAA ATAAATC ATCCCTT CGGCAAA CCGAAAT ATTCTAC TTTACCA GACTCTC TTTACAC TCGATAT TGCGAAC CAAGATG CAGACAA CAATAAT CAAAAAT GTTTCGC GATCAAATG

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

GCTGCTTGGTATTAAGGAG TGTTCCT CAAATTACTTCCTGCTGAAAC TAACCCATGGGGGA GGGGGTG TAAGTAGTCTAGGT ACCTTCT TCAGGAGCAATAGC TTGGAAA GGGAGATTCAAACA GGTGGGA TTTATGCCTGGTAT GACAGCC GGGGAGT TAGTATT CTTGGGGCCACT

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

CCCTGAGTTGCC CCATATG TATGGTC GTTGAGC TATTGTA CTGGTTT GTGGCCC AGCTTAT GATTGCT ACCCACT CACTTAC ACCCAGA CTGATGC TTACCAG GGCAGTC AGAATCT CCTGCAT TGATTGG CAATGAAAATTCCA CTGTTGC GAGAGGA CAGATTG ACAGTGAATAGG

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

AATTGGTCTGAG GAAGGAG TTTGGCA AGTGTCTAGCTACC ATGATAC AGGGGGT GCAGTGG TCATAGG GTCCTTA CTCTGCT TCTAACC AAGTAAA TGCAGAT ACATGAG TGGGGGC ACCAGGC TTTTGGT TTATCAG GAGTAGA AGCTGTG GGTATGC GATGGCA TGGTTTGGCTAA

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

GCTTCAGGGAGGCAGG GGGAGCA ATCAGTGGGCCTAT CAGTGAG GATGCAATTAGAAG GTCAAGG TCAGGGGATAGAGA GGAATTC AGGCTGCACAAGCA GCTCACA CTGACTGGGTAGTG ATGTAATGAAGGCTTAACACC AGCAAGC AAGTGGGTATATCA ATAAGGA GTGTGCCTC

G T C A G G G T G G C T A G G A A C A G A T G T T C T T G A C A A T G A A G G C C T A G G G T G C A T G G T T A A T G A A G G G G C A T T G C C T C T G A G A G A G G T G A G T A G G A A G A G G G G T T C C C A T G T C C A G A C T G T G C A C C T A T G A T T A T T T T G T A C T G G C T T A C C C A G T C A A T A G T A A A A T A G C T A C C T C A G T A T G G
AGATTGCAG AATACAT TACTTTC CCAGAAGGGTTACC ACTTGTA GTTGGCA TCTGCAG CTGGTTC CAGCTAA GGCCTTT AGAACCT ATCAAGA CACCAAG CCCTAAG AAGTTTG ATCCCAA TTTGCCT ACTTGTT GTAAAGG GAGGTGT TAGACTG GGAACTG CTTTGAT CAAGTTCCA

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

TTTAAATGG TATATGC CACTTCA ATGTTAG CAACACA AAAGATC GTGGCAT GGATCTG GTAAGGG GAATACT TGGGTGA TCCCATT ACTCTCA TAATACA CTAGCCT GGATTAA GACTTAG ATGTATG AGTACTGTGGTCCT TTAAACA GAAAGCA AGGAGTT ATTGAAGTGATTCTCT

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

AGTGCTGTAGCTAGTACCT ATATTCA CCTAAAATCTGTTAGTAGACC ATCAAGGACAGGTA TAAGTGC TGACATGTTAAAGC TGGCATG GCTGCTATTTTCAT CCCTGTG CTCCTAGAATATCC CATGTTG TAGCAGACAGTCTC GTGGTTG CTGTTTG GGATGAG TATTCATGCAGA

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

GCAGGGCCAAAG TGCTTGA GATTGTT ATCTGGG GCAGGTC CCTGCCA AGGGGTG TATTTCT CCCACAA AGTGCAA AAGAAAT TCTGAGC GGAAGCA TATAGTG GTGGGGC AGTTGGA TGGTACT AATGATG TTGCAAGACTCAAA TTGGGTT ACCATAA GTCTATA ATGGGCCAGTCT

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

TGTCAAGAGCTG GATTAGC AGGTTAA CACATACAATCATG TATTGTT GGGAGTA CCAGCCT CTAATGG CCAATCT CCACTAA CAGCCAA GTTGGTC TAAGGGT AGTTGCT TCTTATT CACATGG GACACCC AGGCCTG ATTTATG GCTCAGG TTGAGAG TGGAAGA ATGGTGAGCCAC

G G T G G G T T A G G G C C C C A A C A G T G G C C T C A A A T A C T C C T T G T T A A G T C T G G A G T C A G C A A C A A A T A A A T G T T G T C C T G C T C A G A G G C C A G G T G C A C T G T A T A G T T A T G G G G T G G T G G A G C T C T A C T T C A C C C T A T A T A G G T G A T G A C T C T G A T G G T T C C A A T A G G T T G T G T G G A T G G G A
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Supplementary Figure S13: caDNAno design diagram of a 42-helix bundle dimer in which the green edge staples of the two monomers 
shown in Supplementary Figures S12 and S13 are connected. Trimers, tetramers and pentamers are constructed accordingly. Diagram was 
prepared with caDNAno v0.1.22 
 
 
 
 

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

TGTCGGCGCAACTATCGGTATCAAGCTGTTTAAGAAATTCACCTCGAAAGCAAGCTGATAAACCGATACAATTAAAGGCTCCTTTTGGAGCCTTTTTTTTGGAGATTTTCAACGTGAAAAAATTATTATTCGC GACGAAACTCAGTGTTACGGTACATGGGTTCCTATTGGGCTTGCT

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

AAAAAGTCTTTAGTCCTCAAAGCCTCTG GGTGGCGGTTCTGAGGGTGGCGGTACTAAACCTCCTGAGTACGGTGATACACCTATTCCGGGCTATACTTATATCAACCCTCTCGACGGCACTTATCCGCCTGGTACTGAGCAAAACCCCGCTAATCCTAATCCTTCTCTTGAGGAGTCT

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

ATGATACAAATCTCCGTTGTACTTTGTTTCGCGCTTGGTATAATCGCTGGGGGTCAAAGATGAGTGTTTTAGTGTATTCTTTTGCCTCTTTCGTTTTAGGTTGGTGCCTTCGTAGTGGCATTACGTATT GCTTACTGGAACGGTAAATTCAGAGACTGCGCTTTCCATTCTGGCTTTA

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

AGATTACTCTTGATGAAGGTCAGCCAGCCTATGCG GCCTCAACCTCCTGTCAATGCTGGCGGCGGCTCTGGTGGTGGTTCTGGTGGCGGCTCTGAGGGTGGTGGCTCTGAGGGTGGCGGTTCTGAGGGTGGCGGCTCTGAGGGAGGCGGTTCCGGTGGTGGCTCTGGTTCCGGTGATTT

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

TAATGAGCCAGTTCTTAAAATCGCATAAGGTAATTCACAATGATTAAAGTTGAAATTAAACCATCTCAAGCCCAATTTACTACTCGTTCTGGTGTTTCTCGTCAGGGCAAGCCTTATTCACTGAATGAGCAGCTTTGTTA TTCCGGCCTTGCTAATGGTAATGGTGCTACTGGTGATTT

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

GAGGGTTATGATAGTGTTGCTCTTACTATGCCTCGTAAT TGATAATTCACCTTTAATGAATAATTTCCGTCAATATTTACCTTCCCTCCCTCAATCGGTTGAATGTCGCCCTTTTGTCTTTGGCGCTGGTAAACCATATGAATTTTCTATTGATTGTGACAAAATAAACTTATTCCGTG

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

TCGTTTTCTGAACTGTTTAAAGCATTTGAGGGGGATTCAATGAATATTTATGACGATTCCGCAGTATTGGACGCTATCCAGTCTAAACATTTTACTATTACCCCCTCTGGCAAAACTTCTTTTGCAAAAGCCT TAACTTTGTTCGGCTATCTGCTTACTTTTCTTAAAAAGGGCTTCG

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

ACCTGTTGGAGTTTGCTTCCGGTCTGGT GGCTTAACTCAATTCTTGTGGGTTATCTCTCTGATATTAGCGCTCAATTACCCTCTGACTTTGTTCAGGGTGTTCAGTTAATTCTCCCGTCTAATGCGCTTCCCTGTTTTTATGTTATTCTCTCTGTAAAGGCTGCTATTTTCATTTTTG

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

TCAACTGTTATATGGAATGAAACTTCCAGACACCGTACTTTAGTTGCATATTTAAAACATGTTGAGCTACAGCATTATATTCAGCAATTAAGCTCTAAGCCATCCGCAAAAATGACCTCTTATCAAAAG CTTGATTTAAGGCTTCAAAACCTCCCGCAAGTCGGGAGGTTCGCTAAAA

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

TTGCCTTGCCTGTATGATTTATTGGATGTTAATGC GCTTGCTATTGGGCGCGGTAATGATTCCTACGATGAAAATAAAAACGGCTTGCTTGTTCTCGATGAGTGCGGTACTTGGTTTAATACCCGTTCTTGGAATGATAAGGAAAGACAGCCGATTATTGATTGGTTTCTACATGCTCG

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

TTTACCTACACATTACTCAGGCATTGCATTTAAAATATATGAGGGTTCTAAAAATTTTTATCCTTGCGTTGAAATAAAGGCTTCTCCCGCAAAAGTATTACAGGGTCATAATGTTTTTGGTACAACCGATTTAGCTTTAT TATTACTGGCTCGAAAATGCCTCTGCCTAAATTACATGT

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

TTACGATTACCGTTCATCGATTCTCTTGTTTGCTCCAGA TGTTGAGCGTTGGCTTTATACTGGTAAGAATTTGTATAACGCATATGATACTAAACAGGCTTTTTCTAGTAATTATGATTCCGGTGTTTATTCTTATTTAACGCCTTATTTATCACACGGTCGGTATTTCAAACCATTAA

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

TTTTGATGGCGTTCCTATTGGTTAAAAAATGAGCTGATTTAACAAAAATTTAATGCGAATTTTAACAAAATATTAACGTTTACAATTTAAATATTTGCTTATACAATCTTCCTGTTTTTGGGGCTTTTCTGAT ACCTATGATTTTGATAAATTCACTATTGACTCTTCTCAGCGTCTT

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

AACTGGCAGATGCACGGTTACGATGCGC ATTAATAGCGACGATTTACAGAAGCAAGGTTATTCACTCACATATATTGATTTATGTACTGTTTCCATTAAAAAAGGTAATTCAAATGAAATTGTTAAATGTAATTAATTTTGTTTTCTTGATGTTTGTTTCATCATCTTCTTTTGCTCA

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

GCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCC TATTTCTGTTTTACGTGCAAATAATTTTGATATGGTAGGTTCTAACCCT

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

AGGACACTTAAGTCGTGCGCATGAATTCACAACCA AATTGCCATCATCTGATAATCAGGAATATGATGATAATTCCGCTCCTTCTGGTGGTTTCTTTGTTCCGCAAAATGATAATGTTACTCAAACTTTTAAAATTAATAACGTTCGGGCAAAGGATTTAATACGAGTTGTCGAATTGT

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

ATGTGAAATGCGTCAGCCGATTCAAGGCCCCTATATTCGTGCCCACCGACGAGTTGCTTACAGATGGCAGGGCCGCACTGTCGGTATCATAGAGTCACTCCAGGGCGAGCGTAAATAGATTAGAAGCGGGGTTATTTTGG TTGAGGGTTTGATATTTGAGGTTCAGCAAGGTGATGCTT

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

GTTGTGTGGAATTGTGAGCGGATAACAATTTCACACAGG TTGCAGGCGGTGTTAATACTGACCGCCTCACCTCTGTTTTATCTTCTGCTGGTGGTTCGTTCGGTATTTTTAATGGCGATGTTTTAGGGCTATCAGTTCGCGCATTAAAGACTAATAGCCATTCAAAAATATTGTCTGTG

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

GCGCCCAATACGCAAACCGCCTCTCCCCGCGCGTTGGCCGATTCATTAATGCAGCTGGCACGACAGGTTTCCCGACTGGAAAGCGGGCAGTGAGCGCAACGCAATTAATGTGAGTTAGCTCACTCATTAGGCA CATGAGCGTTTTTCCTGTTGCAATGGCTGGCGGTAATATTGTTCT

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

GATTTATAAGGGATTTTGCCGATTTCGG AAGTGATGTTATTACTAATCAAAGAAGTATTGCTACAACGGTTAATTTGCGTGATGGACAGACTCTTTTACTCGGTGGCCTCACTGATTATAAAAACACTTCTCAGGATTCTGGCGTACCGTTCCTGTCTAAAATCCCTTTAATCGGCCT

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

TGATAGACGGTTTTTCGCCCTTTGACGTTGGAGTCCACGTTCTTTAATAGTGGACTCTTGTTCCAAACTGGAACAAC CGCCCGCTCCTTTCGCTTTCTTCCCTTCCTTTCTCGCCACGTTCGCCGGCTTTCCCCGTCAAGCTCTAAATCGGGGGCTCCCTTTAGGGTTCCGATTTAGT

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

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

TACACCAGGATGACTCAGTAGGACATCTCAGTCTCTAATACTCATACAAATACACTCTATTAGGGGCTGGGACACCTGATCCAGAAACAAAGTTTCTTAAGTACCTCTGTACAATTGAAGATAATGGTACTCA ACACTTATGCACAATCAATATGCATGGGCTGTGTGAGGGCTGCTA

G G G C T T C A T C A T A A T C C T T G T C A C C T G T T A A A C C T T T T A T A T G C C C T T G C T A G G G C C C A A C T C T G T C T C C T G T A A A G T T A A A G T G C C T T C A G G A A G T T G G T G A G T A G A C C T G A A T A A T T C A T A C T T T A T C T C C T C T G T A G G C A C T A A T G G A T T T G T A A G C T G G C T C T G T T T C T C T T A C
ATTCTGATATCACTAGTGTCCTGAAACA TTTCAGTATACCTATCAAGGTTTTGGTGTTGAAACCTGACTGACCACTGGCAAAGGGTGGGAAACTTAGGTTCCCTAGTATGCTAGCTTAGCAACCATAAGGTCTATTGTCTCAAATCAAAATCTAGGGGAACATGATCTGGATGCCCAT

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

TCAGCAGTGATATGAGCCCTTAGGAAAATTCCAGAGCACACACTAGCAGATGTTTTATCATGGAATATTATCAATGTAGCTCTGGGGGTAACTTTGAAAAGCTGTTCACTTACCTTTCCAGGGATAACT CTGGGAATTGTTTGCTACTTGACCTCTTTCATGTACATGTTGATGGGGT

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

GGCAGTTTTTGCTCTCTGCTGCCTGCCCAGCAGCT CATCCAGTAGAAGGCTCCAGCATGAGGTGGCATTGATGAACAGCCTAAGCTTATTGCAAGCATGGCACATAGCACCTAACTTCATGACTGTTATTCATTTACCTGAGTATAGGATTTCATATAGATCCAAATAGGAACTAAGGT

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

CTCAGTGTGTAGGTGGGCAGTCATTCCTATACCATATAAAATGGAGTACATCTACAAGCACTGGACTACCTAGGTTTCCTGGATAGTAACTCTAACCAGACACACATGGCCTGGAGTGGAGTTACCCAACAGAACCCTGT GCTGTGCTACCATTAATAAAGATGGGTCCCATGAAGAGC

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

TGTGTTAGTAGATACCTTCAACCTTGGAGCTCACTCAGA GTAAGGCAAGGACTAGTTCTCAAGTGACCTTTAAGTTGACTTTTAGCCTGTATTTCAAGGCTTAGAGGGCACAACTGTGTCTATAAATTGCCTAATGAATCCATAGACTTTACCAATGCTGTCTAGATATGCTTAAAGGA

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

GCCAGTCCAAGCTTGAAGTCAATGCAACCTCTAGTAATAGGTAGAGGCTGCCACAAATGATGCCTACAAAGAGTAAACTTCTATATGTGGTAATGGCATCCAAGTAAAGGGCTAATGCAGAACAGAGCTTTTG TCTGTGAAAGATCTGTGCATATCTAGAGGTTAGGACTTCAGCTAC

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

CAATGGTTGTGACCAAGGAATGAGACCA CTTCTTATGGGTAGCAGTCTTATTTTTAGAGTTCTTGGGAGATCAGATCTAAGGAGATTCACAAGAAACTAGAGTAGCATTGGAGATGAGTAACATATACACATATTACTACATGGTTTACTGCCTTAAATGTGGCCTAGGGTATTATGC

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

GTCATGCATAGGGCTCTACACAATGAGTTCAGAGCCTTTGCAGCTTAAGGAAATCTCTCCTCCATAAAAGTTCTGCTTTGATGTCAATTCCCCTTGTACTTCCTGTGACTGCAACACAGTTGGACTGGT TATTAACTACTCTTTAGTTTTGTCATGAGAAGTACACCTTATAGCATAG

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

AGAGTTAGTCTTCAGTTTGTGGCTGAGGCTTCTTT ACGCGCCCTGTAGCGGCGCATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCC GGTGTGAATAGAAAACTAAATACTGGATTGGACAAGTGTTTGTCTAATGTATGGACAGTGGATAAAC

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

CAGCCCTCAGGATTACTGATGGACCTTCTTCAAGTCTTTTCTAGCACAGGACCTAC GATGGTTCACGTAGTGGGCCATCGCCCTGATAGACGGTTTTTCGCCCTTTGACGTTGGAGTCCACGTTCTTTAATAGTGGACTCTTGTTCCAAACTGGAACAACACTCAACCCTATCTCGGGC

A T C T C A T G A T A G C T A A G C A T T C T T A G A A C T C T T A T A T A A C T C C C T A T T A C C A G A G A T A T T C T T T T G A T T T A T A A G G G A T T T T G C C G A T T T C G G g t a g a a t t g g t a a a g a g a g t c g t g t a a a a t a t c g a g t t c g c a c a t c t t g t t g t c t g a t t a t t g a t t t t t g g c g a a a c c a t t t g a t c

CCAAGAGGTGAGAACTGCTGTTAGCATCACTGACTTACA atatgacaagatgtgtatctaccttaacttaatgattttgataaaaatcattaTAATGCCAGGGTCAGTGAGATGTAACACTACAGACCTCAGCTTCCTCTACTTTGCCTGGCATAGCCTACTGCACCATCCTTTTCAAT

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

AACCTACTAGTCCCTCATGGTCACTTTGTTCATCTAACAGATAGTTGCTTCAAACTCAAGACCTTACTAACCTTAGTCACTGGTTCTACCAGCCCAGGAATCCTCCTTGGGCTAGCCTCCAAGAAGCTTCAGA TTCACCACAATACAGCCAAGTGCATTGTTATCACATTCAGTCAAA

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

TCCAACATAGAGGACTCATCTGGGCTCA CCCTACATCAGGTGATAGTCCAGTTGTCAGACATGTGATCCCTGTTTGGGGACCCACAAGGCCTATCCAACCCATTGCTTTTAAAAGAGCTGGGGTTCTGGTGACTTCCACAACAAGCCCATCTGCTCTTAGTACAGCTTGTCTTAAAAT

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

TACCATGACCAGGTGCCCTCTATGACTAGCCCAAGACTCACAGACAGGATAGCCAGCTGTACCCCACACTCCTCTTGCCCTGGGCACTCTCATCAGTACCCTCAATAACCTAGCTGTCCACTCACTATC CACCAATCCAATTGCTGGGTCTCATATCATCTCTGAAGAAGTGATTACC

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

CATTGTCAAGAACATCTGTTCCTAGCCACCCTGAC CCATACTGAGGTAGCTATTTTACTATTGACTGGGTAAGCCAGTACAAAATAATCATAGGTGCACAGTCTGGACATGGGAACCCCTCTTCCTACTCACCTCTCTCAGAGGCAATGCCCCTTCATTAACCATGCACCCTAGGCCTT

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

GCTTGGCTATGCTCACAATTTGCCATGTATATCAGTCCCAGAGGTATGCAAGACATTGCCCACATTTCAGAATGGTCCTGTCTTGTGGTTCCTTGCCTTTTGCACATTACCCTTGGCCTTCTACATAATGTGAGTCCTGG GAATGTTATAAACTGCATCTATACTGTACTGCTAGTAGG

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

TGAGTGGGACTATTAATGTCATCTTTCTGTATAGCTGCC CCTACCAACCAATAGTTCCCCATCACACAGATGGCTAAAGACCCTACCTCCCCTAAAGCCCTACTTCACACTGCAGGGACCTCCTAAGGGTCTTGGACCCTCCTCACTTGTTACTAGGCTATCATTCTACTGGTGCAGAT

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

ATGGATCAATCACAAAGGAGCCCCTATAGGCTGATTCTGTGTTTCAAAAAGTGAAGCCTATGTGCTCCATTGAGTCAGTAAATTAACACCACTAGAAGTTATCCAGCTAGTCAAGGGTTTTCCATATGTCCCA CTTACTCTAGACCCCTGCATTCACCTTCCATGATTAATCACCAAC

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

AGGATTGACCATTGGGGGAGTCAACCAG GTTACCACTTAAACTCCATCTAGTCTGCAGTGTTCTGACCTATGCCTGAGGGTCCAGATAACCACTCTTCACTAAGCCCCCTGGAAGACAGTTAAGTCTATCTATCAGCCTCACATCCATCCCATTCTCTCTTTGAGATCTTATCAGGAC

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

CAGGACAACATTTATTTGTTGCTGACTCCAGACTTAACAAGGAGTATTTGAGGCCACTGTTGGGGCCCTAACCCACC TCCCATCCACACAACCTATTGGAACCATCAGAGTCATCACCTATATAGGGTGAAGTAGAGCTCCACCACCCCATAACTATACAGTGCACCTGGCCTCTGAG

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

AGGAACAACTAAAGGAATT AATAGAA CAACAGTTTCAGCGGAGTGAG GGGATTTTGCTAAACAACTTT TAGTAAATGAATTTTCTGTAT TTTTGTCGTCTTTCCAGACGT AGTTAGCGTAACGATCTAAAG CATTCCACAGACAGCCCTCAT CCTGTAG ACCAGTACAAACTACAACG

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

TAGCAACGGCTA ACGAGGG CATCGGA AAGACAG ACCCTCAGCAGCGA GATCGTC GGCCGCTTTTGCGG AGTTAAA TGAGGCTTGCAGGG CGGTCGC ATAACCGATATATT CCCACGC GACAACAACCATCG CACCCTCATTTTCAGGGATAT GAGCCAC CTCAGAACCGCCACCCTCA

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

TTAAACGGGTAA GTTTCCA TGAGGAA TGAAAGTATTAAGAGGCTGCA TGAAACA GGAACCTATTATTC CTATTTC TTAATGCCCCCTGC TAAACAG TAACAGTGCCCGTA CCTTGAG TAACGGGGTCAGTG TAAGTTT GAGTGTACTGGTAA GATACAG GTCATACATGGCTTTTGAT

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

CGGTGTACAGACCAGG AGATGAA CTTTGAAAGAGGAC TGACCAA TAAGGGAACCGAAC TCAATCA CGAGGCGCAGACGG GCCGGAA CTCCATGTTACTTA CGACCTG TGTGTCGAAATCCG AATCCTCATCGCCTGATAAAT ACAAATA CTTGATATTCACAA GATTGGC AGGTCAGAC

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

AAATCAACG ATTACCC GATATTC CATGACAAGAACCG TCATAAT CATCTTT CGTTTGC TTATTAG AGCCCCC CGGTCAT GCATTTT TTCATCG GCGCGTT GACTGTA AGCGTCA TGCCTTT TCAAGTT GACAGAA CAGTAGC CCGTAAT AGCAGCA CATCGAT ATGAAAC ACGTCACCA

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

CCAAAAGGA CATAACG GCAGATA AACTAAT CACATTC GGAATAC AGATTTA TCAGTTG AGATTCA GGTAGAA TATTACA ACAACAT TAACGGA AACGAAC TTAATAA ATCTACG AAGAAAA CGTTGGG CATACCAGTCAGGA GAGCCAG GGAATTA CCATTTG ACTTGAG CCGTCACCG

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

TAAAAACCAAAATAGCGAG ACGACGA ACGCAAAGACACGTTTACCAG AACATATAAAAGAA AGGTGGC AAATACATACATAA ACGTAGA CAGTATGTTAGCAA TATTACG TGATTAAGACTCCT ACTGGCA GAATACCCAAAAGA AATAACG ACGCAAT CGAGGAA CCAGAAGGAAAC

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

GCTTCAAAGCGA AATTCGA GCGTTTT AAATATC AGACTTC GCCCGAA AGAGGAA AAGATTA CATCAAA CGGATTG AGCAAAG AGTCAGA CTATTAT ACCCTGA GGTCTTT AAAATCA TAAATCA ATGACCA TAGCTATCTTACGA ATAGCAA CAATGAA CAAGAAA CAATAATAAGAG

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

CTTTAATTGCTC AGAGTAC GGATTAG TTTGTTTAACGTCA ACGATTT ATAAGAA AATCCAA TTATCCC ATATTAT AACAGCC CAAAATA CCAGTTA TAATTTG CAGAGCC GTCTTTC AACGAGC CAACGCT ATCTTAC ATCCTGA CAATTTT CCAGCTA TTTGCAC ATTAGTTGCTAT

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

TCTACTAATAGTAGTA CATCAAT AGCTGAAAAGGTGG GGGCGCG TATATTTTCATTTG GTTTAGC ATGGTCAATAACCT TTCGCAA ACCATTAGATACAT TAGTTTG CGAACGAGTAGATT CGCGAGGCGTTCCCAATTCTG CTAAGAA GCTTATCCGGTATT ATAGAAG AAATCAGAT

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

CCTCAGAGC AATAAAG ATTAAGC TAAGAATTAGCAAA CCTAATT ATCCCAT AAATAAT ACAAGAA GTCCTGA TAGATAA TCAACAA CTGTTTA AACGCGC AATGCAG TTCAGCT CAACATG CAATAAA ACGACGA TGTCCAG GTAATTC AGGTAAA CGACAAA AAAGTAC AGAGAATAT

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

GCCTGAGAG GGTCATT GCTATCA TACAAAG AGAGATC ATTTTTG GGTAGCT CGGAGAG TTAATGC TGATAAA TTCTAGC TCAACCG ATGATAT CATCAAT AAATCAC GACAGTC GGCCGGA TGAGAAA CAGATTCAAAAGGG ACAACGC ATATTTA AATCGCC AATTGAG GTAGGGCTT

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

ATATGTACCCCGGTTGATA GTCAATC TCTGACCTAAATAACTAGCAT AGTTAATTTCATCT ATATTTT AAACTTTTTCAAAT CGCGAGA CGCAAGACAAAGAA ATCCAAT AAATGCTGATGCAA TATATGT TTGGGTTATATAAC GCTTAGG ACCTCCG CTTTTTA CTGAGAGACTAC

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

TGGTGTAGATGG GTCACGT GGGATAG CCGTAAT GGATTGA AAACGGC TGGGAAC TTCTCCG CGTCGGA AACAACC AGCGAGT AAATGTG CAACATT CTTTCAT TAGCCAG CTTCCTG GTCTGGC AATTCGC ATAGCTTAGATTAT CATAGCG TTGAAAA AGAATCC TAATTTTCCCTT

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

GTATCGGCCTCA GACGACA AGGGGAC ATTTCAATTACCTG ATTATTC GAGGCGA TCGCGCA TACAAAA ACCAAGT TTTGAAT TGATTGC ATTCGCC ATAACGG AGAAACA CATCGGG CCTTTTA AACAGTA ATACAGT GATGAAT AACGTCA CAGGTTT AGATTTT AAGAAATTGCGT

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

TGGATGTTCTTCTAAG GCCAGGG CTTTCTCAGGAGAA TGCCAAG AAAACGACGGCCAG ACGTTGT TTTTCCCAGTCACG GCCAGGG TTAAGTTGGGTAAC AAGGCGA GGGGGATGTGCTGC AATAATGGACAGCTGGCGAAA ACTTCTG ATTGTTTGGATTAT AATCCTG CATCAATAT

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

AATGTCCCG TTATGAC GTCAACC AATAGTGCTGAATT ACTTTAC GTATTAG TTTAGAA TTGAGGA AATACAT AATAGAT AGCCGTC AGATTAG AACTAAT CACTAAC TTAGGAG AATATCT TATCTAA GGAAGGT GAATTGA TTGAAAG TCAACAG TGGCAAA GGTCAGT TCAATATCT

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

TAGCTGTTT ATGGTCA CGTAATC TCGAATT ACCGAGC CCCGGGT GAGGATC AAAGACG CCTCGAT CTTGTTA CGTGGTG TAAGCTA CAGGGCT GAGTAAA GTGTAAT CTGGTTG TGACCTC CGAACTC TAAAATCATTTCTC AAAAATC GCAAATG GCCAGCA CAGTGCCACGCTGAGA

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

TAAAGTGTAAAGCCTGGGG GGAAGCA AAGAATACGTGGATACGAGCC TGACCTGAAAGCGT ACCCTTC CCAACAGAGATAGA ATTCTGG GTAATAAAAGGGAC ACGACCA GATTCACCAGTCAC ATTGGCA AATGGATTATTTAC CGTCTGA GCTCAAT TTTTGAC GAAATACCTACA

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

TTGATGGTGGTT ATCCTGT GGCGAAA CCCAGCA GGTTTGC CCACGCT AAGCGGT TTGCAGC GAGAGAG TGGCCCT CACCGCC TGCCCTT AGCTGAT GGGCAAC GTGAGAC TTCACCA TTTTCTT GGGTGGT CTGGTAATATCCCA GGCCTTG AACTATC GAACTCA GCCTGAGTAGAA

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

ATAGGGTTGAGT GCCCGAG AAGAATA GAGCTAAACAGGAA AGAGCGG TAGAATC TCCTCGT CGTGCTT CGTATAA ACGAGCA TGCTTTG CTATGGT GCGCGTA CTACAGG TGCGCCG CGCTTAA CCCGCCG CACCACA GCGTAAC ACGCTGC AGCGGTC CAAGTGT CTAGGGCGCTGG

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

TTGAATCACAAAATATCAT TGTAAAT ACTGGGAACATTACTGCTCTC TTTTGCTCTATCTAAGGATAA TATTAACCAGGTTCTTTAATC GCAGGATCATCAGATCCTAAA TTTCAAGGCATTCAGAAGTGT AGGGTATTGAATGGACAAGAA TAAGACC TCTAGAACAGGATATGGCC

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

ATGATGAAGCCC AAGGATT AGGTGAC GTTTAAC AGGGCATATAAAAG CCTAGCA AGACAGAGTTGGGC TTACAGG AAGGCACTTTAACT CTTCCTG GGTCTACTCACCAA TTATTCA AGATAAAGTATGAA ATCCATTAGTGCCTACAGAGG CTTACAA GTAAGAGAAACAGAGCCAG
T G T T T C A G G A C A C T A G T G A T A T C A G A A T A T G G G C A T C C A G A T C A T G T T C C C C T A G A T T T T G A T T T G A G A C A A T A G A C C T T A T G G T T G C T A A G C T A G C A T A C T A G G G A A C C T A A G T T T C C C A C C C T T T G C C A G T G G T C A G T C A G G T T T C A A C A C C A A A A C C T T G A T A G G T A T A C T G A A A

TGTCTAAATGCA TCTAGTA AAGATAA AAGATTTGTTGGCTTGAATGT CCAGTTC AGGCCCTTGGAATC AGTTGTT GTGCCAAGTGGAAT TGCTAAA AGCATGAATGAGCC TGATCAG TCATAAATTGCAAC TACAGTT CTAGGACCTGAGAC ATAATTC GAGGCCCAGTGTACAACCT

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

GCCAGTTGATCACCAT CATTCTA GTAGGTACACAAGT AATTAGG CAGAGTGAAATTAA TGCATGT GTAGCCTGTTGAAC AAAAGGG TGTAGCCACCAATA AGCCAAA ACCAGTTAGAATTA ATTAGTACTGCTTTATCTCTG GCTCTTA TACTTATGACTATG GCCCAAC ATTCAGCAT

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

GGAAATATG TGGATTA ACTTTAG GATGTATGTAACAG CTACTAT ATGATGG TTTGAAC TTATAGC ATGTTTG ATATTTA CATGGAT TTTAGGA TAATGCA GTTCACC TGACTTG GTACCTG CCTTTCT TGCATCC TTTGTGC ATCAATT TACAAGT CTCTTTC CTGAATC TCAATATAT

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

CAGGCTTTT CTGGGTT TTTAATT AGGATGT GTACACC TGCCAGA TCACTGG CATGGTG AAAAAGC GGGCCTG GGCACAG TGCAACA GTTTGCA CTCTTAG CTTTAGA AGATTAC GGCTGAC CTCTCCT ATGCATGGAGACCA ACAGAAG CCTAACA AGTCAGA CTGCCAT CTGGATTTG

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

GTAGTAGCTTGCCCATTAA GGGTTTA CTACAACACTCTTGCTCCAGA AGAAAGTTCATACA AGCAAAT ACTAATATCTCAGC ATCCACA GAAATTCAACTAGG TAACTTA GCCAGATACCTGCC CCTGCAA TTGCAGAAATGGAT TCTTACT GACCCCC CTGCAAT CATAGCATGGGT

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

TCAATTAATTGC AACTATG ACAGTTA GTGTTTG TCTCTCA GGCTCCA ACTTGCA AAGCCCC GTGGGAT GTACTCT GAAAACA CTCCTCA AACTCAG ACCTGTT TTTCTCC TTGGGAT AGTATCT TTGGGAG ATGCAAACCCAGCA TATTCTT GTCTGCT CCTTTTA TCTTCTGTCATG

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

ATGTTGAGGAAT ATTGTTG TTTACTA CCTAGCTCTCCACT ACTGACA TTTTAGA TTATCCT CCATGAC AAGGCCC GCTGTGA GTAACTT ATAGTTT ACTAAAC TTCTGAT TAATAAG TTATGTT GTTACTG GGCTTTG ATACCAT GTACATC AAAGATA GCTACAA TAGTATCCTAGT

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

TAGAGGCAACCAGCAC TTTGTCT AGATTCCAGAATAA CTTGATT GCTGACCTTGTAAA TCATAAT GCTATTGACCTGGG CCCAGAA AACTAGAAGAGCCT AGGTGGA GGATACTGGTACAA CCATTCAATCTATCTTAAATA CATCCAC CACCTCCACAGAGA AAGCACA ATCTAATCC

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

CCTCTCCCT GACTTTC AGGAGCT AGTGTATTCCCCAT GGGCGCT AAGGAGC AAAGCGA AGGGAAG GAAAGGA GTGGCGA GGCGAAC GAAAGCC TGACGGG TAGAGCT CCCGATT GGGAGCC CCCTAAA ATCGGAA GCACTAA CCGTAAA CGAGGTG TTGGGGT AAGTTTT ACCCAAATC

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

TCATGAGAT TTAGCTA AGAATGC AGTTCTA ATATAAG GGGAGTT TATCTCTGGTAATA AAAAGAA ATAAATC ATCCCTT CGGCAAA CCGAAAT ATTCTAC TTTACCA GACTCTC TTTACAC TCGATAT TGCGAAC CAAGATG CAGACAA CAATAAT CAAAAAT GTTTCGC GATCAAATG

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

GCTGCTTGGTATTAAGGAG TGTTCCT CAAATTACTTCCTGCTGAAAC TAACCCATGGGGGA GGGGGTG TAAGTAGTCTAGGT ACCTTCT TCAGGAGCAATAGC TTGGAAA GGGAGATTCAAACA GGTGGGA TTTATGCCTGGTAT GACAGCC GGGGAGT TAGTATT CTTGGGGCCACT

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

CCCTGAGTTGCC CCATATG TATGGTC GTTGAGC TATTGTA CTGGTTT GTGGCCC AGCTTAT GATTGCT ACCCACT CACTTAC ACCCAGA CTGATGC TTACCAG GGCAGTC AGAATCT CCTGCAT TGATTGG CAATGAAAATTCCA CTGTTGC GAGAGGA CAGATTG ACAGTGAATAGG

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

AATTGGTCTGAG GAAGGAG TTTGGCA AGTGTCTAGCTACC ATGATAC AGGGGGT GCAGTGG TCATAGG GTCCTTA CTCTGCT TCTAACC AAGTAAA TGCAGAT ACATGAG TGGGGGC ACCAGGC TTTTGGT TTATCAG GAGTAGA AGCTGTG GGTATGC GATGGCA TGGTTTGGCTAA

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

GCTTCAGGGAGGCAGG GGGAGCA ATCAGTGGGCCTAT CAGTGAG GATGCAATTAGAAG GTCAAGG TCAGGGGATAGAGA GGAATTC AGGCTGCACAAGCA GCTCACA CTGACTGGGTAGTG ATGTAATGAAGGCTTAACACC AGCAAGC AAGTGGGTATATCA ATAAGGA GTGTGCCTC

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

AGATTGCAG AATACAT TACTTTC CCAGAAGGGTTACC ACTTGTA GTTGGCA TCTGCAG CTGGTTC CAGCTAA GGCCTTT AGAACCT ATCAAGA CACCAAG CCCTAAG AAGTTTG ATCCCAA TTTGCCT ACTTGTT GTAAAGG GAGGTGT TAGACTG GGAACTG CTTTGAT CAAGTTCCA

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

TTTAAATGG TATATGC CACTTCA ATGTTAG CAACACA AAAGATC GTGGCAT GGATCTG GTAAGGG GAATACT TGGGTGA TCCCATT ACTCTCA TAATACA CTAGCCT GGATTAA GACTTAG ATGTATG AGTACTGTGGTCCT TTAAACA GAAAGCA AGGAGTT ATTGAAGTGATTCTCT

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

AGTGCTGTAGCTAGTACCT ATATTCA CCTAAAATCTGTTAGTAGACC ATCAAGGACAGGTA TAAGTGC TGACATGTTAAAGC TGGCATG GCTGCTATTTTCAT CCCTGTG CTCCTAGAATATCC CATGTTG TAGCAGACAGTCTC GTGGTTG CTGTTTG GGATGAG TATTCATGCAGA

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

GCAGGGCCAAAG TGCTTGA GATTGTT ATCTGGG GCAGGTC CCTGCCA AGGGGTG TATTTCT CCCACAA AGTGCAA AAGAAAT TCTGAGC GGAAGCA TATAGTG GTGGGGC AGTTGGA TGGTACT AATGATG TTGCAAGACTCAAA TTGGGTT ACCATAA GTCTATA ATGGGCCAGTCT

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

TGTCAAGAGCTG GATTAGC AGGTTAA CACATACAATCATG TATTGTT GGGAGTA CCAGCCT CTAATGG CCAATCT CCACTAA CAGCCAA GTTGGTC TAAGGGT AGTTGCT TCTTATT CACATGG GACACCC AGGCCTG ATTTATG GCTCAGG TTGAGAG TGGAAGA ATGGTGAGCCAC

G G T G G G T T A G G G C C C C A A C A G T G G C C T C A A A T A C T C C T T G T T A A G T C T G G A G T C A G C A A C A A A T A A A T G T T G T C C T G C T C A G A G G C C A G G T G C A C T G T A T A G T T A T G G G G T G G T G G A G C T C T A C T T C A C C C T A T A T A G G T G A T G A C T C T G A T G G T T C C A A T A G G T T G T G T G G A T G G G A
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Supplementary Figure S14: caDNAno design diagram of a 42-helix bundle pentamer shown in Figure 3. Red: edge staples carrying 3 
thymidines at the termini pointing out of the object; light blue: 1rst fifth of 42hb build by core staples binding and scaffold SC1; yellow: 2nd fifth of 
42hb build by core staples binding and scaffold SC2; light green: 3rd fifth of 42hb build by core staples binding and scaffold SC4: dark green: 4th 
fifth of 42hb build by core staples binding and scaffold SC5; black: 5th fifth of 42hb build by core staples binding and scaffold SC6. Diagram was 
prepared with caDNAno v0.1.22 
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GGCTCCCTTTAGGGTTCCGATTTAGTGCTTTACGGCACCTCGACCCCAAAAAACTTGATTTGGGTGATGGTTCACGTAG CGCCGGCTTTCCCCGTCAAGCTCTAAATCGGG AACCACCCTGGCGCCCAATACGCAAACCGCCTCTCCCCGCGCGTTGGCCGATTCATTAATGCAGCTGGCACGACAGGT AGGGCAATCAGCTGTTGCCCGTCTCACTGGTGAAAAGAAA AAAACTAAATACTGGATTGGACAAGTGTTTGTCTAATGTATGGACAGTGG GATTAGATGGTGTGAATAG CCCAAAAAACTTGATTTGGGTGATGGTTCACGTAGTGGGCCATCGCCCTGATAGACG CCCTTTAGGGTTCCGATTTAGTGCTTTACGGCACCTCGAC taagatgctaacacccagtagatgacgacgtttaattagggccgagagac caggtctattcgctcagag tcgccctgatagacggtttttcgccctttgacgttggagtccacgttctttaatagtggactcttgttcca tcgaccccaaaaaacttgattagggtgatggttcacgtagtgggcca CGATACCCCCGAGGTAGGCAAAGCGCTCACACTACA CTCATTACACACGACTGGCCCG AGTGGACTCTTGTTCCAAACTGGAACAACACTCAACCCTATCTCGGGCAAGCTTGTCACGCTGATATT CTTTGACGTTGGAGTCCACGTTCTTTAAT AGTCTGGCAGGATCTTGTGAGGTTCACGTAGTGGGCCGCGTTACATCCCGCTAACTGATT ACATAGTCCGAGGAAGACGG TTTTCGCCCTTTGACGTTGGAGTCCACGTTCTTTAATAGTGGACTCTTGTTCCAAACTGGAACAAC

C G G C G C A T T A A G C G C G G C G G G T G T G G T G G T T A C G C G C A G C G T G A C C G C T A C A C T T G C C A G C G C C C T A G C G C C C G C T C C T T T C G C T T T C T T C C C T T C C T T T C T C G C C A C G T T T T C C C G A C T G G A A A G C G G G C A G T G A G C G C A A C G C A A T T A A A C A T A A C A G T A A C C A A A G C C A T G G T A T G A T G T A C T A T C T T T T T G T A G C A C T A G G A T A C T A T A T T A A C T A C T C T T T A G T T T T G T C A T G A G A A G T A C A C C T T A T A G C A T A G A T T G A A T G G G T G G A T G T C T C T G T G G A G G T G T G T G C T T G G T T T T T C G C C C T T T G A C G T T G G A G T C C A C G T T C T T a c t g c a a t t a c c c c g c c a g a c c t t t g c a c t t c c a c a c t a a t t t g g t c g a t c t t t g c t t a a c c g g g a a c t a t g t a g t c t a t a t g a g a a t a t t g a g c a t a a g g t g t c a g c c a g c c t t t a t c c t t g a g g c a g a t a a c t g g a a c a a c a c t c a a c c c t a t c t c g g t c t a t t c t t t t g a t t t A T T A G G A A C T A T T G C A T T A T T G A C A C T A T G G G T C C T C T A A C C C G C G T C C A T A C C C T G T T C G A G T C G A C T T A G C T T G C G C A C T C A T C C A T A T T T A T G A A C C G T A C T C G C G A C G T G C G A T A T C A A A C T C A C A A C T A C A C G T A A G G C A A G A T C A T G T T C T T T A G T T C T A C T T G T T A C C C G A G A C G G G G T G A T G G T T C A T G T C A A C A A T T G T G T A T C T A C C C A C C C A G A G C G A G G T G C A G G G C C T T A C A C C C G A T T T C G G G T A G A A C A G C C A G G A C C C C C T C G A C C C C A A A A C G C G C C C C T G G C T G T G C C C A A C T C A A C C C T A T C T C G G G C A A G C T T G T C A C C A C A C G G G C T G A T G G A G T G G G A C G T A A A G C A T G A A G

AAGCACGTTATACGTGCTCGTCAAAGCAACCATAGTACGCGCCCTGTAG TGTGTGGAATTGTGAGCGGATAACAATTTC ATTAATGTGAGTTAGCTCACTCATTAGGCACCCCAGGCTTTACACTTTATGCTTCCGGCTCGTATGT GCCTTTCACAGCAAGTTACAAACTATGTTTAGTATCAGAACTT TATGCTGGAGAGCTAGGTGTCAGTTCTAAAAAGGATAAGTCATGGGG TTCTTTTGATTTATAAGGGATTTTGCCGATTTCGGGTAGAATT TAATAGTGGACTCTTGTTCCAAACTGGAACAACACTCAACCCTATCTCGGGCTA aacggtgctgtctaacatcgag cgggaatcactgcccgacaattgctttcgtgttaataatttcgacgt gcgaattttaacaaaatattaacgcttacaatttaggtggcac ataagggattttgccgatttcggcctattggttaaaaaatgagctgatttaacaaaaatttaac ATCGACACAGTGAGCTGTAATCTAGT AAGTAATATAGCCGCGAAGACCGGTTGGGGTATCAGTCGGCTAAACAACGCACCCGCCACGTGC TCCGGAGAGTGAAAAGTAC GCGGGTACAAACTACGTATGCTAAAATTTACATAGCCAATCATAGAG GAATACTGCAGCAGAACAAGGGTCCGTAATTACGGCACCTCGA GGATTTTTAACTAAGCCCCACCGGCGTCTTCGAGCAAGTGAACGGACTAGGTACGTGCTCACCTTGTA GGGCGGGGCGTACGTAACGAC GAAGCGAAAACTCTCACCCGTCCGGCTGTAGGGGTCGCGAGTGCCCCGCAGATCAAATGTGTTGTGTTAGTCAATGAACATCCAGG

T C C C T T T A A T C G G C C T C C T G T T T A G C T C C C G C T C T G A T T C T A A C G A G G A A C A C A G G A A A C A G C T A T G A C C A T G A T T A C G A A T T C G A G C T C G G T A C C C G G G G A T C C T C C G T C T T T A T C G A G G T A A C A A G C A C C A C G T A G C T T A A G C C C T G T T T A C T C A T T A C A C C A A C C A G G A G G T C A G A G T T C G G A G A A A T G A T T T A T G T G A A A T G C G T T A C T G C C T T A A A T G T G G C C T A G G G T A T G G T A A A G A G A G T C G T G T A A A A T A T C G A G T T C G C A C A T C T T G T T G T C T G A T T A T T G A T T T T T G G C G A A A C C A T T T G A T C A T A T G A C A A G A T G T G T A T C T A C C T T A A C T T A A T G A T T T T G A T A A A A A T C A T T A T A A T G C C c c g g t g c c t a a g a t t t t a t a c g c t t c a t t t t t c g g g g a a a t g t g c g c g g a a c c c c t a t t t g t t t a t t t t t c t a a a t a c a t t c a a a t a t g t a t c c g c t c a t g a g a c a a t a a c c c t g a t a a a t g c t t c a a t a a t a t t g a a a a a g g a a g a g t a t g a g t a t t c a a c a t t t c c g t g t c g c c c t t a t t c c c t t t t t t g c g g c a A A A T A G A G C G C G C T C C A T G A A C T T G G A T C G A T T C G G C A G T C G C A C G G C A T T C T C C G T A T T T C T C A A C T C G A A A C G C C G T A C A C A A G G C G T G C A C T G G T A T T A C A A G T T G G C G T C G A G C G C T T A C C G T T A C T T G C G A G G C C T C T C G C G T C T A G A C G A G G T C C T G A G A A A C A A T G T A A G T C A G C T C A A G G T A T T C G A G A T T T A T A A G A C T C T G G G A A G A G C A A T G C A A T A T C T G A C A A T G C T A G A G A G C T C T C C C G T G T A C T T A A C G C T G G G A G G T G G G G A A C T T A C T A A C C A A T C G C C T A A T A T G T T G C A G G T

GGACAGACTCTTTTACTCGGTGGCCTCACTGATTATAAAAACACTTCTCAGGATTCTGGCGTACCGTTCCTGTCTAAAA TATTGCTACAACGGTTAATTTGCGTGAT TATATTCGTGCCCACCGACGAGTTGCTTACAGATGGCAGGGCCGCACTGTCGGTATCATAGAGTCACTCCAGGGCGAGCGTA TCAGCCGATTCAAGGCCCC ATCTAAGGAGATTCACAAGAAACTAGAGTAGCATTGGAGATGAGTAACATATACACATATTACTACATGGT TTCTTGGGAGATCAG ACTACAGACCTCAGCTTCCTCTACTTTGCCTGGCATAGCCTACTGCACCATCCTTTTCAAT AGGGTCAGTGAGATGTAAC atcgcgtttaggttattatgtcccacggcatggccaaatgagttcttgagtagcaaaaggtgcacgagacc cgcgcacggatatac gtgaaagtaaaagatgctgaagatcagttgggtgcacgagtgggttacatcgaactggatctcaacagcggtaag ttttgccttcctgtttttgctcacccagaaacgctg CTTGGCACGCAAAAGCACATAGGGTAATGGATTCGCGTGTAAAGTAG CAGCGAATTTCCAGCACTCCGCCCCAATC CTGGGATCGTTGTCCGATCTGTAAGATCCTTTTCACGCTTGGCTCGTTCCTAGTCGTATCG ATCGTATAGAATGGCAACCGCGGGGGATA CTACGTGAGCGGCCCATCGGGAAGCACGGGTCTAACATGGACGGGACCAAGCGTCCGCCG CGGTAGGAGCCCAAAG TAATACCGGTCACCCTTAGCCGGATTCAAAAGACGTGGGTCGGCGACAAGTAGCGATGCGGAAGCCTCTT

C G T T T T T C C T G T T G C A A T G G C T G G C G G T A A T A T T G T T C T G G A T A T T A C C A G C A A G G C C G A T A G T T T G A G T T C T T C T A C T C A G G C A A G T G A T G T T A T T A C T A A T C A A A G A A G A A T A G A T T A G A A G C G G G G T T A T T T T G G C G G G A C A T T A A G A G G G G G T C A T T G C A G A C C C A T G C T A T G T C T G T G A A A G A T C T G T G C A T A T C T A G A G G T T A G G A C T T C A G C T A C C T G G G T T T G C A T A A G A A T A A G C A G A C T A A A A G G C A T G A C A G A A G A C T T C T T A T G G G T A G C A G T C T T A T T T T T A G A G G G A A G T A A T T T G T C C C C C A T G G G T T A C A C C C C C A C a g g c a a c c t c t g t t g c g a g a g c t c g c t g c a c c c c a c t c a c t c c t g c t t c g t c t t c c a a g g t c c c a a g c c g a t c c a t g c t c t c a g g g g t g g g t c c g t g t t g c a t a a a a g t c t c c a a a a c t c t t a a g g a g a g g a t c c t t g a g a g t t t t c g c c c c g a a g a a c g t t t t c c a a t g a t g a g c a G G C C C A G A C G T T C A T A G C T T T A G A G A A C A T T T T A C T T A C C T A G C C A G T T A G A T C G A C C T C C G T G A G T C G C G G A G G C C C G A G C A T C A T T T C C T T A A T A T T C G C A G A A G T T T A A T T C C T T G T G G A C C C A A A C C T T T C A C C T A C T T A A G T G A G G A G G T A C C A G G A T G T C G A A T A T G G G G G C C A G G T T C G A A G G T T A C A G C C C A T T T A C T A T T T A G C C A T C C A C T C C C C C A T T G C T C A A T C T G G T A A C T C T G C G G C G A T G T T G A G T A A G C G T T T A A G G T G C T T C A A A T C A C G C A C G T A C A A G A G C T G C T T T T C G A C T A G A C T G G G C T T C A G T G C A G A A A T C G T C A A T A C C T A T C A G C T T A G G A T A C G G G T T C A A T C G G

AATGTAAATAATCCATTTCAGACGATTGAGCGTCAAAATGTAGGTATTTCCATGAG TTAGAAGAACATCCACCCTGGCTTCTC TGTCATAAGGTTGACAATTCAGCACTAAGGACACTTAAGTCGTGCGCATGAATTCACAACCAC TTCTAAGTTAGGCAGGTATCTGGCTTGCAGGATCCATTTCTGCAAAG ATGAACTTTCTATTTGCTGCTGAGATATTAGTTGTGGATCCTAGTTGAAT TCCCTCCCACCATACCAGGCATAAAGGCTGTCACTCCCCA CTAGACTACTTAAGAAGGTGCTATTGCTCCTGATTTCCAATGTTTGAATC tggccctgcaagttattcgagatgtc cgtttatcttattagcggggagcaacaacgagctatagatgccactagcg cggtcgccgcatacactattctcagaatgacttggttgag cttttaaagttctgctatgtggcgcggtattatcccgtattgacgccgggcaagagcaact ATTTTCCGACCGAGAGAGGCCACGAAATG CGCCAGCTGAGGCCGGTATGCAGGAGATTCGAAAAGGGTTTGGAGCCTTCGCAACTA TCCACTGACAGTATCATTGTTGGAGC TTTTTTGACTCCAAGGCACGGACACCCTGCATTTTGTCAGCAGTCCCCACTTTG TACTGTACGCTTTGCCCACATAATAATCATGGATGC ACTTACAATCTCAAGAACACCCCGGGGCATGTTTAACCATATCTCTGAGTATGGGCAGTAGATAGGCCGTT GGTTTCTTGTCAATTCGC TACGGCTATCCTTATCACAAACGCTCCGAATCGGCATGAGGCTATAAGTTCTGCGCTTGAAGTTCCCCTCAAGTGGATCTCCG
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AGTTCGCGCATTAAAGACTAATAGCCATTCAAAAATATTGTCTGTGCCACGTATTCTTACGCTTTCAGGTCAGAAGGGTTCTA TTCGGTATTTTTAATGGCGATGTTTTAGGGCTATC GTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGA CAACA GACCTTTAAGTTGACTTTTAGCCTGTATTTCAAGGCTTAGAGGGCACAACTGTGTCTATAAATTGCCTAATGAATCCATAGACTT AGGCAAGGACTAGTTCTCAAGT TCCCTGTTTGGGGACCCACAAGGCCTATCCAACCCATTGCTTTTAAAAGAGCTG TTGTCAGACATGTGA atagacaatgaggtgacaactagataagctcgatccttacttgcgcacactcccccagctaaccaaacatcagat gtgcgacagacacgccaagacc atgaagccataccaaacgacgagcgtgacaccacgatgcctgtagcaatggcaacaacgttgcgcaaa taactcgccttgatcgttgggaaccggagctga TGCCCGCACAGCCTCGCGGCTCAGATCGGCCAGACACGGTCCAGGAGTAG CTCCAAAATAATTCT GGGCAGGGACGCCACTAAGGACGATATGGCAGCCATGTATCCAAAGGATAACTACCCCTTCGTCACGTCATTCAT CAAGATTCCCTCGGGGAAGTCTTTCC TTGAGCTCAGTAGTTTTCTCTGTGTAACACTTAAGTAGTACATGCTTGCCTATATATAAATCA CCGCATACACAGCATGCTGCGGG ATATATCCCAGCAACTTCGGCCCGGATAGGATTTGTGCTGACTGTCAGGGTGACGGCGCC
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ATTCCTTTCAACTGTTGATTTGCCAACTGACCAGATATTGATTGAGGGTTTGATATTTGA CCCATTACGGTCAATCCGCCGTT GTCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACACCAACGTGACCTAT CAAAGCTATAACAAACATTAAATATATCCATGTCCTAAATGCATTAG TAGGATTTCATATAGATCCAAATAGGAACTAAGGTTCATAGTAGCCATCATGTT CCCCCTCCACTGCCCTATGATAAGGACAGCAGAGGG ATCTGCTCTTAGTACAGCTTGTCTTAAAATTAGCTAGACACTGTATCATA tcgtagagtctgagggatcaagagac tgccggatgttccgtaactcagaactaccgagaagctattattccgccaacccc cggctggctggtttattgctgataaatctggagccg caattaatagactggatggaggcggataaagttgcaggaccacttctgcgctcggcccttc TAGTCACTCAGTTTCAGTTCTTGAACCC ATGATACTTCTATGGTCGCAGCATAGGTGCCAAACGAGGCGGTGAAGATAGTCTGCTAAGTA TCGTGGTCCCGGGACGACCGCC GGGGTCAGTCTAGCCGATGGCTGCGTGATGCTACCCTACGCGTACCACAGCTTT TAAAACGTGGAACGTGTCAAAGAATATATTAAAGCC CACACACTCGTTGGTTTGCTTCGCCTCTATGCCGAGCGTGGCGACTACTCGGTGGGTAAAAACGATTTGCTGCAG TAGCTGCAAGAAAC AGAAGAATCCCTATACCGTAAACGCAACATGTCTCAGAATGCGTGTCGAGGGACAAGGAGAAGGAGGAACCATCGTGTCTGTA
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GGCAAAGGATTTAATACGAGTTGTCGAATTGTTTGTAAAGTCTAATACTTCTAAATCCTCAAATGTATTATCTATTGAC GTTACTCAAACTTTTAAAATTAATAACGTTCG AATCTTCCTGTTTTTGGGGCTTTTCTGATTATCAACCGGGGTACATATGATTGACATGCTAGTTTTACGATTACCGTT ACGTTTACAATTTAAATATTTGCTTATAC GAGGTGGCATTGATGAACAGCCTAAGCTTATTGCAAGCATGGCACATAGCACCTAACTTCA CAGTAGAAGGCTCCAGCAT ATGCTTGCTTGATATACCCACTTTCCTTATGAGGCACACCCATACTGAGGTAGCTAT GAAGTGATTACCTCATTAC aagttactacagcaggggacccgaggtccgaactttaaacttttgtcagtcggtcagtatgtaagcccacc ttttgtggttgtgctgcgg aacttcatttttaatttaaaaggatctaggtgaagatcctttttgataatctcatgaccaaaatcccttaa accaagtttactcatatatactttagattgatttaa TCTGCGACACCACCATTAACACCTTCCGGCCGTCGGTGACAAACAGA CGTGAAAGATAA CCTTGAATCATCTGTGGGTGCATACTTGAGGATCAGCATCCGCTATTACTTCGAATGACTTAAATATAAGACGATCGA CCGAGATCCCATGGTTAGGGCGCCGATAG GTTTTCAGGTAGTGATAGGGGCTTTTACGTGTATATACTAGTCTTGTATGCGGCATCAAC GATCATCCCCCCGCGCCGTT GTGGCATACACGCCTTGTCGCCTGTGCGAACTACTGGCGTTCGGTTAACGATGTAACTGCAATTGA
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TGCAAATAATTTTGATATGGTAGGTTCTAACCCTTCCATTATTCAGAAG AACGGTTGAATATCATATTGATGGTGATTT ATGACCTGATAGCCTTTGTAGATCTCTCAAAAATAGCTACCCTCTCCGGCATTAATTTATCAGCTAG TTGGCACTTTAGCAGGCTCATTCATGCTCTGATCAGTTGCAAT CCAACAAATCTTGAACTGGGATTCCAAGGGCCTAACAACTATTCCAC GGCAATGCCCCTTCATTAACCATGCACCCTAGGCCTTGGTACA CATAGGTGCACAGTCTGGACATGGGAACCCCTCTTCCTACTCACCTCTCTCAGA tttgcgcgactttcgagcctaa cccgagcaagtcttcttgggttagaggcatacgtaagaagcacgccg cgctaccagcggtggtttgtttgccggatcaagagctaccaac aaaggatcttcttgagatcctttttttctgcgcgtaatctgctgcttgcaaacaaaaaaaccac CACACAAAGAGTGCATGCACTACGGG ATGGGTGGAGCGTTGCACGTGGCTGAACGTATCCTAATTAGAAGCTCATTTGGT GACAACTATCCCTCTGTTTAGGAGAGCAT TGAACTAGAGTAAACAGTGTTAATTATTATTTGTTT ATCCCTTGATCCCGGCTCCTGGCACTAAATAGCGGGGTTTAAATTCCCGTAAGA ATCACTTGAAATGTTCCGTACGCAGCCGACATACTGTTCCCTGCGTAACCGAAAAACAAGTGCAACCC GAATGCACAGAAACTCGTCAG GCCCACTGGATGGGAGCAACCAGTCACAGGCAACACCAAGGGGCAGCTGTTTTTGTGACGTGACGAGACCTAACGCCCATACGGAC
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GTAACTTGGTATTCAAAGCAATCAGGCGAATCCGTTATTGTTTCTCCCGATGTAAAAGGTACTGTTACTGTATATTCAT AATGAATAATTCGCCTCTGCGCGATTTT GAGGCTTTATTGCTTAATTTTGCTAATTCTTTGCCTTGCCTGTATGATTTATTGGATGTTAATGCTACTACTATTAGTAGAA CGATTTAGCTTTATGCTCT GGGAAACTTAGGTTCCCTAGTATGCTAGCTTAGCAACCATAAGGTCTATTGTCTCAAATCAAAATCTAGGG CCACTGGCAAAGGGT TATACTGTACTGCTAGTAGGCTTGTTTAATGCTTTCAACTCCTAGAGAATCACTTCAATCC GAATGTTATAAACTGCATC tccacgcatcaatcgatgcggacatggtcagattgcatctgcgtaggaacagtttcgttgcggcaaggaac ccctaagggctcgta gacgatagttaccggataaggcgcagcggtcgggctgaacggggggttcgtgcacacagcccagcttggagcgaa gtcgtgtcttaccgggttggactcaa TTAGTTTGCACTTAGAGTTTGGGAGTCGGTCCCTCCGCTTATCCATTACCCCGTACC CCCTATGGAGCTGAAGGTGTATGTAAATC ATTATGGCTCATGGTCCACAAGAATGATCGCTCTGGAAACGGCTGCACGGTTGCAACAAGA ATAGTTGCTTAAGAGACTCCCTGACCCCT CGCTAGTGCCAGGCCCCGATACGTACCCTTCTCTCGGAGTATTCACGGGAGTACGGGCGG CAGAGGTTGTCACGGC GACTTTCATACTAATAAAGATCGCAATGGAAAGAGCCGGCGGCCTAGGGGGGAATACCAACGGGGGTTAT

G A T T T A T G T A C T G T T T C C A T T A A A A A A G G T A A T T C A A A T G A A A T T G T T A A A T G T A A T T A A T T T T G T T T T C T T G A T G T T T G T T T C A T C A T C T T C T T T T G C T C A G G T A A T T G A T T G A T G C C A C C T T T T C A G C T C G C G C C C C A A A T G A A G G C C A T A T C C T G T T C T A G A A C A C T T A T G C A C A A T C A A T A T G C A T G G G C T G T G T G A G G G C T G C T A T C T G T A G G C A C T A A T G G A T T T G T A A G C T G G C T C T G T T T C T C T T A C T T T C A G T A T A C C T A T C A A G G T T T T G G T G T T G A A A C C T G A C T G A T A C C A A C C A A T A G T T C C C C A T C A C A C A G A T G G C T A a a a t g a c t t t g g a c g c c a g c t t a a a a g g c g g t t g c t t c a a t t c g a t g g g t a t c t c a t c c g a a t g g a c a g t t g g t a g g c c c c t t c a g c g a t t a t a c c g c g a c a t t c t c t g t c c t a g c a g g t c a g g g a a t t t t c g a c c t a c a c c g a a c t g a g a t a c c t a c a g c g t g a g c t a t g a g a a a g A T T G A G A T T G T G C C G C G G A A A T C C C A C C A G T T G C G A A A T T C G G T C T T G C A C C C C A C A G A G G G C A G A G C A C T A G G G A A A C A C C G G G G A C C G C A G T G A A T G C C A A G T G T T T C A T T C T G T A G A C G T C C C C C T A G A A A C A A T C A G C C A A T T T G G C C A A A T C T G A T A C G A G G G C T C G A A T C T T C T A A T G C G A C T C C G G C A C G T T T C G T A A C A G C A C G A T C C A G A C C A T C C T C T G A T G C G T T C A G T C A A C G T G C C C G G T T C A G A T T G G G C T C T C A T A T A C G A A A G A C A A G C C G A A A T C A A G T T A T A C C A T C T T A A T C C G T A G T A T A T G G T A A T T T C G A A C G G G C A C A T T A G A G C A G T T G G G C G T T A T A T G T G G A A G C T T G

GAAAATTAATTAATAGCGACGATTTACAGAAGCAAGGTTATTCACTCACATATATT CGTTCGCAGAATTGGGAATCAACTGTT AATATAGCTAAACAGGTTATTGACCATTTGCGAAATGTATCTAATGGTCAAACTAAATCTACT ACTTCTGAATGCCTTGAAATTCTTGTCCATTCAATACCCTGGTCTTA GCAAAAGATTAAAGAACCTGGTTAATATTTAGGATCTGATGATCCTGCAC GGGTCTTGGACCCTCCTCACTTGTTACTAGGCTATCATTC AAGACCCTACCTCCCCTAAAGCCCTACTTCACACTGCAGGGACCTCCTAA agatatattgcacgtgattggaccga ctatacctaatctcttatattcacatgataacgcacaaactcgttattgtatagcacgaac ggagagcgcacgagggagcttccaggggg cgccacgcttcccgaagggagaaaggcggacaggtatccggtaagcggcagggtcggaaca ATCGCACTATCGGCGTAATGCTTCCATAG CACATGCGGGAGAGACCGCGACTGAGGAATTAGGGACCTCTGGCTTGTGCAGTTCGGCGCTGGTCTTC ACACGATGATCAGTG AAGTGGGGGAGACATGCCTGATCCTATTTCGTCTTACCCATAAATAAATTACCG ATGAGTGTGCATTCGTGAAGTCAAAACATTCTATAG TACTCCGTTGGGATGTTCAGCACAAGCTGACCGTAGGCTGAGCCAGAGATCAGGGGTTCTGGGGAGTTCTC TAGTGGCAAGTTCAGGAT GTCTGGTCATAACAGGGAATCTACGACGTAGCCACGCCATGCCAGAAAACGGTATCCCGTTTGTGGTCGAACTGTATTCCCAT

T G A C T C T T C T C A G C G T C T T A A T C T A A G C T A T C G C T A T G T T T T C A A G G A T T C T A A G G A T A T G G A A T G A A A C T T C C A G A C A C C G T A C T T T A G T T G C A T A T T T A A A A C A T G T T G A G C T A C A G C A T T A T A T T C A G C A A T T A A G C T C T A A G C C A T C C G C A A A A A T G A C C T C T T A T C A A A A G G A G C A A T T A A A G G T A C T C T C T A A T C C T G A C C T A G A G C A G T A A T G T T C C C A G T T T A T C C T T A G A T A G A T A C T G G T G C A G A T A C A G A T T T T A G G T A C C T G T C C T T G A T G C A C T T A G C T T T A A C A T G T C A C A T G C C A A T G A A A A T A G C A G C C A C A G G G G G A T A T T C T A G G A G C A A C A T G G A G A C T G T C T G C T A C A A C C A C C A A A C A G C T C A T t g g t a c g c c g a t a c g g a c a c g a g c a t c c a a c a g t a a a a c g c c t g g t a t c t t t a t a g t c c t g t c g g g t t t c g c c a c c t c t g a c t t g a g c g t c g a t t t t t g t g a t g c t c g t c a g g g g g g c g g a g c c t a t g g a a a a a c g c c a g c a a c g c g g c c t t t t t a c g g t t c c t g g c c t t t t g c t g g c c t t t t g c t c T T A T G G G A C T C A G A G T T A T C T C C C C T G A G C A A A C A A C G C A G T A T T T A C G A G T C C T G C T G A A T C C G G A A G G T C G G A C T C G T G T G C C A C A C C A G A A C G C A T A C G T C A A A C G G A T A T T A G A C C G T T G C G T G G T G C A A G G A T C C A A T G T C G G G A T G G A C A C T T T A A G C C G T C T C T C T T A G C G A A G G G C C C T C A G G A A C G G T T A G C G G A C A A A T A G A G T G A C C T A G A G G G G A G G C A T T A C G C A A G A C A T T T C T T T C A A G T C A T A C G C T G A T T C G T C C A C C G T T T T C C C T A G T G A A G C C G C T T G C T A T C G A A A G C T G T

TTTACATATAGTTATATAACCCAACCTAAGCCGGAGGTTAAAAAGGTAGTCTCTCAGACCTATGATTTTGATAAATTCACTAT GCGTTCTTTGTCTTGCGATTGGATTTGCATCAGCA CGGTCTGGTTCGCTTTGAAGCTCGAATTAAAACGCGATATTTGAAGTCTTTCGGGCTTCCTCTTAATCTTTTTGA GTTGGAGTTTGCTTC AACAAAGTTTCTTAAGTACCTCTGTACAATTGAAGATAATGGTACTCAATGATATTTTGTGATTCAAATTTACAG GGGCTGGGACACCTGATCCAGA CCCTGCATTCACCTTCCATGATTAATCACCAACTGAGTCTTGCAAAACCCAATT CCTCTGCATGAATACTTACTCTAGAC attggccttgttacatcctgtaagtctaagctaaggcgccaggagatggggtaggtgtgcttac cgcttctgacgagagtatcata agttatccagagttaggatacctcaatgtgcatccgctcggttctaaggacattatttcagtccttta accttagcaagagccgcacgacgaccagaggcc TGGTACATTACTCGAGTGTCTCCTCTTACATTGCACACTTCCGCAGGACT CGCCAAGGAAAGTTT CGGACCATGTGACTATCACCGGTACTACGAGGGTGGTGTTTGTTCATTATGAGTAGTGCACGACGGTGTGCTTAT GTTTGAGAGGGTAGCAGTGTGTAGGA ACGCTCAGCGACTTCACATCGCGCCTAGATACCGAGGGGTGGGCGCTTTTGTTAGCAGGAAAA TCGTATGTTTCGGCTTCCTATCC CATCAAGGCCCACGGCGTGGAGTTTTAGGTGGTCAGGTCTGCCATAACTCCTTACCAAAT

T A T G A T T C C G G T G T T T A T T C T T A T T T A A C G C C T T A T T T A T C A C A C G G T C G G T A T T T C A A A C C A T T A A A T T T A G G T C A G A A G A T G A A A T T A A C T A A A A T A T A T T T G A A A A A G T T T T C T C T G C A A T C C G C T T T G C T T C T G A C T A T A A T T A T A T G C C C T T G C T A G G G C C C A A C T C T G T C T C C T G T A A A G T T A A A G T G C C T T C A G G A A G T T G G T G A G T A G A C C T G A A T A A T T C A T A C T T T A T C T C C T A C A C C A G G A T G A C T C A G T A G G A C A T C T C A G T C T C T A A T A C T C A T A C A A A T A C A C T C T A T T A G A T G G T T A T A G A C A G A C T G G C C C A T G T T A g g t t g t c c c g a a g t g g c t t g t a g g c t g t g t g t c a a g t c c a g a a c c a c t c c g g a c g g c c a g c a g a c g c g g a t a a t c c c g g a a a t a g g t a g g a t t g a c g a a c c g g a t a c t a g g a t g c c c t a c g g g g c g t a g a t c t g g c t c a g a t c t c c c g t a t a g a a g c c t c a c g t t a g g g g g c g c c g t T G T G G T T T T G T A A G C C T G G C C A G C A T T G A A T A T C C T C C T T C G A T C A T G T T T T A T T A G C G C G A G G G C G T C A G G C A T C T G G C G A T C C C C T A A G T C C G T G C G G T A A T C G A A C A C T G A A C T C G C T T G T T T A G A C G A C A A C A T T G T C A T A G G C T C A A C A G C T G G T A G T A G C T G G C C T T C A C T T T T A A G A T T G C A G C T C C A A C G A T A A G G A G C G A C A G T T T G T C T C T A T T T G C G A T G A G G T G A G A A G A T G A G T T C C T G C G A A G C A G C G G C T A C T A A G A T A T G T C C C G T C T A T C T T T A T A T C A C G T T A G G C T A A G G G G A C T T T G C A G T G C T C G T C C T C C A G T A G G A T G A T A G T A T G C C C C C A G C T C T T G C T C G A T C C G A T A

CTTTATACTGGTAAGAATTTGTATAACGCATATGATACTAAACAGGCTTTTTCTAGTAAT TTTGAGGGGGATTCAATGAATAT AGTCAGGGTAAAGACCTGATTTTTGATTTATGGTCATTCTCGTTTTCTGAACTGTTTAAAGCA TCCTGAAACAGGGCTTCATCATAATCCTTGTCACCTGTTAAACCTTT GGATAACTTGCATTTAGACATACTAGATTATCTTACATTCTGATATCACTAGTG CAGATAACCACTCTTCACTAAGCCCCCTGGAAGACA CCACTTAAACTCCATCTAGTCTGCAGTGTTCTGACCTATGCCTGAGGGTC atacggctcctaatggctgggacgtc aggccactcgctacttcgtggggacaggccgcgaaatgctagactcataagaac gcattacgatgtggcgcttcccccgcgtgggcgcag gccttcacgccctcccatttaggaataccttgtctccgccgtctttattcagtagccctat TCGCTGAGTGGCGTGAATCGCTGGAGTAA CCACGTCTAATACAAAGGGGTACGCCCCCGGTGTAAGGAACATGCAGCCCGTCGCAAACCC TACTATACATTTAACAAAGTAA TCTGACGCCCGTTGATAGCAAAAAGGTTTACAACAACTGTTTGCGCGCACGAAG TTTATACACCATGAGCTTTCAGAACTAAACCGACTG CGGTCCTATGTTCTTCTTACGAATACAGGTACAGCAGCCTGAAACAGCGTCGCCATTGTGGCACACCTAGGCCTT TGGTTCCTCTCCTT TTGGTCGGGGCCGTGCCTCAATGTGATTCCAAGACTGCTCTGCATCCAACACAATAAGGTTCCCGAACTTCCAATCTAACTTC
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CTGGACAGAATTACTTTACCTTTTGTCGGTACTTTATATTCTCTTATTACTGGCTCGAAAATGCCTCTGCCTAAATTAC CATTAGCTGAACATGTTGTTTATTGTCGTCGT TTATGTATCTGCATTAGTTGAATGTGGTATTCCTAAATCTCAACTGATGAATCTTTCTACCTGTAATAATGTTGTTCC CTCGTAATTCCTTTTGGCG GCCCTTAGGAAAATTCCAGAGCACACACTAGCAGATGTTTTATCATGGAATATTATCAATGTAGCTCTGGG AAGCTCAGCAGTGATATGA CATGTGGGGTGTCCAGGCCTCATAAATCCTGAGCCTCTCAATCTTCCAGTGGCTCAC CTTAAGCAACTAATAAGAC tgtataagccttcgcctcgagtcctaagcagcgctttggcttcggtaaggcctcatcacttcagaaacgcc acttatttatgtattgctc cagttaacgccgcatgaatttagctctgatcaccgtaagggtaactgcactagacatgttgtgggcattta tggaggcgtggttttattactgtgct CTGCCGACTAAGTGCGGAGATGGAAGATCTTCGCGATCTCTTGGCGCTCTTCGTGCG CCAGGCACTCTATACTGACGGTCTATATGCCTT CTTAGTGAGTGACATGAGACACTGCGATCGGTCGGTAACGGTCGTACAGGAATATTA CCACAATGGCCCAATGGTGGGAGAAAATA AAGGGAGTGATTTCAAAGTTGCATCACCCATGTTGGGTAGGTGTTATGGACTGAAGTGAT GCGCGTTCTAAAGCGTGTTC CGAACCCACGTATAACGCGATTGTTTCCGTTTCAACTAGCTTCTGATCGGAAGTAATGCGTCGTCA
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CTTGTTCTCGATGAGTGCGGTACTTGGTTTAATACCCGTTCTTGGAATG GAAATTAAACCATCTCAAGCCCAATTTACT AACGTCCTGACTGGTATAATGAGCCAGTTCTTAAAATCGCATAAGGTAATTCACAATGATTAAAGTT TTTCCTAATCCACTAAAGTCTGTTACATACAGGCAGTTTTTGC AGACACACATGGCCTGGAGTGGAGTTACCCAACAGAACCCTGTCATA CACCTGGCCTCTGAGACTTGCTGTGATAACACAAACCCCAGGG GTCATCACCTATATAGGGTGAAGTAGAGCTCCACCACCCCATAACTATACAGTG actttccatgtaggacgacaac ggttgtttacccgtaattcttctccactctgcttgagcggtgaggaccccttaatctgctcgacatcc cctctcacacattacactgtct ttccgtgagaaactcccagatgatgcatgttcgagtacttgtgaaatggatggtcgcatcccct GTAAATACACAGACTTCTTGGGGGTG CAACTTGTCCCCTTTTATGTATGATCCGTTCCCAAATGCCTCCACGAGGATATC TTTGCATGGGTATAAGCCATTCGACGATG TATTATAAACACTAATCAGAGAGATATTTCCCGGACATATGGATAGCGAGAGGAGAC AGTCGAGAATAAGTGTCATGCAAGTACGTCTTG GTTATCGCCGTGATACAATGACACGCATTGCGCCGGTCGAGTAGCCTCAGTCCTACCTACAGTTCACA GTGTCGCGTATCTTGACATAG ATCGTAGTCCAAGTCCATGGAGAGGTGTCACCAGCAGGTGGATATGCACGCCGCCCGACCAACAAATCCACAGGGCTTATAACCCA

T G C T A T T G G G C G C G G T A A T G A T T C C T A C G A T G A A A A T A A A A A C G G C T T G A C T C G T T C T G G T G T T T C T C G T C A G G G C A A G C C T T A T T C A C T G A A T G A G C A G C T T T G T T A C G T T G A T T T G G G T A A T G A A T A T C C G G T T C T T G T C A A G A T T A C T C T T G A T G A A G G T C A G C C A G C C T A T G C G C C T G G T C T G T A C A C C G T T C A T C T G T C C T C T C T A G G T T T C C T G G A T A G T A A C T C T A A C C C C A A A T T G G G A A G A T G C A A T G A C A T T C C A T T A C T T C T C C A G G A C A A C A T T T A T T T G T T G C T G A C T C C A G A C T T A A C A A G G A G T A T T T G A G G C C A C T G T T G G G G C C C T A A C C C A C C C A G C T C T T G A C A G C T A A T C T T A A C C T C A A G G A T T G A C C A T T G G G t a a c g t t c a t a g c c g a c a g c t g a c g c t g c g c g c g g g t t g c g t c t t g a c c g g t a c a a g t t g t g t a a c c t t a c a c c t c t a g a a a c a t t t t a g c a g t c g c t c c a a t t g a t a c c a c g a c c t c a g c g c g c g t t g g g a g a c c g t t g c c a a a c c t a g t t t t c a t g t t t t c c t t G C T C T C G T G G C A G T T T A G T A T C G G T G T C G T C T A C G G C C A T A C A G A T G C C G C C T T C C A G T T C C A G A A T A G G G A G C T C G T G A T T G G A T C A C A G A T T A A G G G C T A A C C G G C C A A T G A G A T G A A G C T G G G C C T C G G T T T A T A G T T A A C A T A A C G T T A C C G C T C A T C T A G G C A T G C C G G T G A C A G A G T A G A G G C A C C G A T C G T A C C G G A T C G C G G T A T A C A A G T A G G T A A G A A A T G C T C A G G C T C T A G A T C A C C T C A A A G C C G T T C T C G A G A G T T C A T C A G C G T A T T G G C G G G C C T A A A G G C A G T G G C T C C G C A T C A G G A G C T A C A G

ACCTCCCGCAAGTCGGGAGGTTCGCTAAAACGCCTCGCGTTCTTAGAATACCGGATAAGCCTTCTATATCTGATTTGCT GCAACTAATCTTGATTTAAGGCTTCAAA GTTCCCTTATGATTGACCGTCTGCGCCTCGTTCCGGCTAAGTAACATGGAGCAGGTCGCGGATTTCGACACAATTTATCAGG TTCAAAGTTGGTCAGTTCG GCCTCAGTGTGTAGGTGGGCAGTCATTCCTATACCATATAAAATGGAGTACATCTACAAGCACTGGACTAC GAGAGTGGTCTCCAT CAGATGACCTGCTGGCAGGCACCCCTAGAAATATTGTGGGTTGCACTATTTCTTGCTCAGA GGAGTCAACCAGCTTTGGCCCTGCTCAAGCAAACAATCCC atcatggcattatagtttatgaagagtgaatcgtagctaattcaaggcag agattccggctgccc ctagccgcctagctgagaagtgttatataggtcacttgaaaagagtaggttcagcatatggaacttgggggtttg caaacgtgcgatataattcctcgcac AGACGACGAAGCTAAGAATTACAGTCTTCTCAGGTTGCTACGAAGGACATGTACGTT AGATACTATGAAGAGTCACGACATCCGAC TATCTCAGCAAATGGCTACAAATTGGCAATGATGCCTAAGACAGAAGGTACTTGGCCTATG CACAAAAATTGAAAACCTGGAAGTTGAGG CTATCGCTTAGTCTCGATGAACGATCTACAATATGAGCGCCGCTCGTAGGTCGACGTTTT CACTCGATACTCCCGC AACCGCTGTGATCACTCTCTGCCCGAAACATACCAGTGCCTACGGATTTCTAGTCCCAGGTGAATTGAGT

A T T G G G A T A A A T A A T A T G G C T G T T T A T T T T G T A A C T G G C A A A T T A G G C T C T G G A A A G A C G C T C G T T A G C G T T G G T A A G A T T C A G G A T A A A A T T G T A G C T G G G T G C A A A A T A C G A T G A T A C A A A T C T C C G T T G T A C T T T G T T T C G C G G A T A C C T T C A A C C T T G G A G C T C A C T C A G A A A A A G C C T G A A C C C A G A A T T A A A A C A T C C T G G T G T A C T C T G G C A C C A G T G A C A C C A T G G C T T T T T C A G G C C C C T G T G C C T G T T G C A T G C A A A C C T A A G A G T C T A A A G G T A A T C T G T C A G C C A G T G C T T C C C A C T A T A G C C C C A C T C C A A C T A G T A C C A t t c g t a t t t g a c c t t a g t g g t a a c c g c a g t a c a a c g g g c c t g a a g a t g g t a g t c g a g t g c c a a c a c c a a a g a g g c t c t a g c c c a g t g t t c g g g c g t c g t t c t a c g g t a c g t c c a t g a c g g c a g c a g c t a c c t t c g c t a t g c g g t a a c g c g t g c c c c t c t g a c t t g t c g a t g a c t c c c G G T T G A C C T C A G A C C T G A C G T C G T T C T G T T C T A T T A G T T G A T C T G C T G T A C A C T G G G G C T A C G G T T C C A T C G A T G G G T T A A G G C C G A C G A C T A T T A A G T T T C G A T A T A A C A C A G G T C A C G C C C T C G T A C G A C T C T G T C T G C C T C C G T C G A T C T T A A G C T C G A G C T A G A C G C G G T G G C T A T G T A G C T A C C G G G A G C G C A C C A A C T C C G A C G C A T C T T A C T T T A C A C T C C T A C T T A T A T T T G G A T G T A G G T T G A T T G C T A G C A T G T C G A T A A T G T C C G T C C A G C C T A T T G A G G C G A G T C T A T G T G C C T G C C C G C A A T T C A C T A A C A G T T A C A A A A T C C T A C A T T C G C T C C C A C G C A G G C A G C G C T C G A G C C C T C C A

TGTAAAGGCTGCTATTTTCATTTTTGACGTTAAACAAAAAATCGTTTCTTATTTGG TAGGTTGGTGCCTTCGTAGTGGCATTA CTTGGTATAATCGCTGGGGGTCAAAGATGAGTGTTTTAGTGTATTCTTTTGCCTCTTTCGTTT TGTTAATGGGCAAGCTACTACTAAACCCTCTGGAGCATGTGTTAGTA GAGTAAACTTCTATATGTGGTAATGGCATCCAAGTAAAGGGCTAATGCAGAACAGAGCTTT TTTCAAAAAGTGAAGCCTATGTGCTCCAT CATCATTTTATGGATCAATCACAAAGGAGCCCCTATAGGCTGATTCTGTG aacaataggggcgacctagatccgtt caacataagcgaggctacctcttggaggagcattcttgtatccccctcatagaaagaccctgtgacgtctt taaccagttgtaactaaca ggcgcggtttcaatgcgggcatgtaatcgtcgcgaacctttactcaggctataaagcggca TTAAACGTTTATTTCATCTCGTAATACGT GAGTTGAAAGTCGCTCAAAAACCGCAAGGTGATAAGATGGTACTCTGAAAGGGACTG CGGACCCTCCCAACGTAGGAAGGGAA AATTGTTCTGAATAGAAAGGCTTGCAAGCTATCAATTGGGACAGCGAGTTTCCT TCTAGCTAGGTTTCACTGGCAAAATTATGTGTCTTA GTGTGACAGCCGGGCCCCTACAACGTCAGTACCCAGCCGCCGTCCTGTCCCACAACCGATGTGCACCATAC ACCCTCACTGCCGCATAG TAAGCTAGTCAGGACGCTGTATGGTGTAGCATCTCTACGCTACGCCGGAGTTACGGGAATTGCTTGAGTTAGCCCAGCGTTCC

G G T G T T C A G T T A A T T C T C C C G T C T A A T G C G C T T C C C T G T T T T T A T G T T A T T C T C T C C G T A T T T T A C C C G T T T A A T G G A A A C T T C C T C A T G A A A A A G T C T T T A G T C C T C A A A G C C T C T G T A G C C G T T G C T A C C C T C G T T C C G A T G C T G T C T T T C G C T G C T G A G G G T G A C G A T C C C G C A A A A G C G G C C T T T A A C T C C C T G C A A G C C T C A G C G A C C G A A T A T A A T A G G T A G A G G C T G C C A C A A A T G A T G C C T A C A A A T G A G T C A G T A A A T T A A C A C C A C T A G A A G T T A T C C A G C T A G T C A A G G G T T T T C C A T A T G T C C C A A G G T A C T A G C T A C A G C A C T T G A A T A T G G T C T A C T A T G A G T G G G A C T A T T A A T G T C A T C T T T C T G T A T A G C T G C C C C A T g g a t t c t t a g a g a c t a t a t t t c g t c c g a t g t c c a c g a a t a c a g t t c t c t c t c a a c g g c a a c t a c a a a a t a g c a t a c t t g a g a c c t a c g a c a g t a g g g t c g c g t c a a c c t g t g c a a g a a a a a g c t a g a a g a g c t g a a t t c t g a t a a t t a c a g a c c c a t a c a c c g a t t G G G T G C G G G C G T G T G T G A A A C T T A G G G G A A A G C A A C G C T A A G C T G C C C T G G G A C C C G T T C A A A C C G T C A T A T C G C A T T T G C C A A T T A G T A A T C C T C A G C T A T A C G C A T G C G A T T T T A G C G T T A A C T G G G T G T A C A T C T C C T G C A A C G C C T A C T A G A A C C C C G A A T G T A C T A A A G T T C G A G G A C C A G A G T C T C T G G T G C T C C A G G C G A A G T T A A G C A C T G T T G A C C A G C C A A C G C T T C A C G A T T G G T G C G C C A T C A T G C C C A G T C T C C A T C A C A C C C A A C T A C A A G C A C C G T A T A C C C A A T T G C G A C G G C C T G C C A C C C G G C A A

TTGCTCTTATTATTGGGCTTAACTCAATTCTTGTGGGTTATCTCTCTGATATTAGCGCTCAATTACCCTCTGACTTTGTTCAG CTTCGGTAAGATAGCTATTGCTATTTCATTGTTTC TGTCATTGTCGGCGCAACTATCGGTATCAAGCTGTTTAAGAAATTCACCTCGAAAGCAAGCTGATAAACCGATAC ATCGGTTATGCGTGGGCGATGGTTGT GAGAAAATCCCAAAGATACTCTCCCAATGGCCAGTCCAAGCTTGAAGTCAATGCAACCTCTAGT TGAGGAGCTGAGTTAACAGGTG CTTTATGCCACCAGATCCCCCTTACAGTATTCTCACCCAAATGGGATGAGAGTT TTAAAGCATATATGAAGTGCTAACATTGTGTTGGAT atcagcttgtccgggtctacgtacacgcaagacagatttcatcataccccctgg ctccagtggtcggaattcgcgt tggtgtcccttgTatgacccaggccatatctatgcccccatataaaccaggtcgacttcccactgatc aaccccgacttataggcgtaag TGTGCAATCTTGCGTACTTCAACGAAACTGCGTCACTATATCGGGTGAGTTTATCGTGCTG ATAATTAAATGTCAC TGCCCTCTCAGTGTACGAGCTGGACAACGACGCGTTGGCTTTATTCCGAGTTGCCTTGGGTTGGAATACGCGAGC GTAGAGTGGTATGACCCATTCAGGGA ACGGCGGAGTGCTGTGGATGAGAACCACCTGTGAAGGCGGAATGCTGATCAACCAAAAGGAAT GGATGGTGCCCTTACGTCCAAAT CTCTTTACCCTCTTGAGCCCCTCCTAAACTCCATTGGAGGCTTACAGGGGATTAATAACT

C T G C G T A A T A A G G A G T C T T A A T C A T G C C A G T T C T T T T G G G T A T T C C G T T A T T A T T G C G T T T C C T C G G T T T C C T T C T G G T A A C T T T G T T C G G C T A T C T G C T T A C T T T T C T T A A A A A G G G A A T T A A A G G C T C C T T T T G G A G C C T T T T T C T G C A A C A C A G T T G G A C T G G T A T T C C T C A A C A T C A A C A A T T A G T A A A A G C A A T G G T T G T G A C C A A G G A A T G A G A C C A G C A A T T A A T T G A C A T A G T T T A A C T G T C A A A C A C T G A G A G A T G G A G C C T G C A A G T G G G G C T T A T C C C A C A G A G T A C T G T T T T C G T A T T A A G G C T A G T T A A T C C C T A A G T C C a a t t t a a t c c t g g t a t a c t a t c a t c c a g g g t g g t c t a a a g t c c c a t g a g c c a c g a t g a t t a a t t t t g g t a t g c a c c a a g g g g a g g t g g c t a g c g a t c c g a g c c g a g c t g c g t c a c c g g t t g g a a a c a c c t g c g c t a c c g a a c c a a t a a g g a a t g a t c g c a g c c c a t a a a g t a c g g t t A A A A G T T A G G T A T A G G C G T T T G C C T C T G C T C G G G T C C A T T C T T C A C C C C C A A C C T A G T A G A C T C A T G C G T A T G A G G G G G A C G G C A A A T T A A C T C G G C T G G G T C A C T T A T G C T T T G T G T C A G A T A T C T A C A G T T G T A G C C G T A A C T A T A A C T G T C C A T T C G T T A C G A C C C T G G T T T A G A C A C C G T C G T G C C A T C T C A C T A C T T T T T G C G T T G A C A G G C C G C C A T A G T G T C C G G G A T T C C G C C T G G A C G A G C G A A C A T A T A G G T T A G T A C G C G G A T C C T G C C T G T C A A G G A C C G A T A A A T G G T T T C C A C G G T A G T C T T C T G T C G A C C A T A A T C G G A G C A C C C A C A C T G T C G G T T G T A T C G A T T G C G G C T G A C A T C A

TTTGCGTTTCTTTTATATGTTGCCACCTTTATGTATGTATTTTCTACGTTTGCTAACATA TCACTCCGCTGAAACTGTTGAAA TTTGGAGATTTTCAACGTGAAAAAATTATTATTCGCAATTCCTTTAGTTGTTCCTTTCTATTC CCATAAAAGTTCTGCTTTGATGTCAATTCCCCTTGTACTTCCTGTGA ATAGGGCTCTACACAATGAGTTCAGAGCCTTTGCAGCTTAAGGAAATCTCTCCT CAGTCCCAGAGGTATGCAAGACATTGCCCACATTTC ATACATAGGACCACAGTAGCTTGGCTATGCTCACAATTTGCCATGTATAT gcctaatatacgtctaatcacctgtc cgaatgccgggttcttcgattcctgtttattgcgacgcacgctctatttgctggattacctgcattcaccgaatc ttagcctagtgagcg caacgattgctgagcttcagtgaggttaacagcggctggtgcccgtacattgcctcgtcga TCTAACGGCCCCATATGTACAGACCCGAC GGCCAAGAGGATGCAGAGTGTTGATGACCTTTTGCTCCTAGCTGGCTAATAGCATTTAGAT TCGTTTCCCAGTATAATATCAT GCGCATCCTGAAGACACACCGCTTTAACGTAATCAACTTTGGT GCCATTTCGCATCGCTAATTCAATGCCGTATGGCCGGACCTTGGAGA GAAGACTCGACATGGTAGCGCAATACATACGACAGGGTTAGAAAAGCCTAGTTCCGCTCTCTAGTTTACCGGCAG ACATGTTACTCTCG CGGTGCTATAGATCTGGATACCTCGTTATTGCTGGAATCACTGATAATACTACCGCCTCGTCGAAGCCACTGCATATATGATT

G T A A A C C A T A T G A A T T T T C T A T T G A T T G T G A C A A A A T A A A C T T A T T C C G T G G T G T C G T T G T T T A G C A A A A T C C C A T A C A G A A A A T T C A T T T A C T A A C G T C T G G A A A G A C G A C A A A A C T T T A G A T C G T T A C G C T A A C T A T G A G G G C T G T C T G T G G A A T G C T A C A G G C G T T G T A G T T T G T A C T G G T G A C G A A A C T C A G T G T T A C G G T A C A C T T T G T A C C A G T A T C C T A T T T A A G A T A G G T C A T G C A G A A T G G T C C T G T C T T G T G G T T C C T T G C C T T T T G C A C A T T A C C C T T G G C C T T C T A C A T A A T G T G A G T C C T G G C T G C A A T C T A T G T A T T G A A A G T A G G T A A C C C T T C T C A T T G T C A A G A A C A T C T G T T C C T A G C C A C C C T G A C C C T G C C T C C C g a t a t t g g g c g g g c t c a a a c t t c a a c t c c g a c g g t t c g a c a g g a g c t t t a a c t c c t a c t t t c a t a c g c c a c c g c a c a g a c t t c a t t g a c c a c g t a t c t g a g a c t c c t t g t a a a c t g a c t a c t c c a g c t c c a t c a a c a a t c t t g a a g a a g t t c t a t c c g a t c a c g g t t a t c g c g a g t G C C G A T C C T C G C A G T T A A T C G T G A G C G G A T A C A T C A T C A T A C C T G G C G G T A G A T T T G A C C C T A A C C T G T T T C T G C T T G T C T T G A T G C A T G A C A T T A A T C T C C A C T T G T G T G C G C T A T C T G C C T T T A T C C C C A A G T T T G A A C G C G T G C C G A A G C G G C T A G G A C A G A G C T A T G A T A T C C A G T G A T C G A T C G C C A A A G T C C T C A A C G C G G G A A A A A C T C A C C A T C A A A G G C C A G T G G G T T T T C G G A T T G C C A C G G G G A T C T A T G A G A G T A C T G A T C T A A G C G G T T A T C C G A G C T C C T C G T G C A A A C G T A C T G T G A

CCTTTAATGAATAATTTCCGTCAATATTTACCTTCCCTCCCTCAATCGGTTGAATGTCGCCCTTTTGTCTTTGGCGCTG AAATGGCTCAAGTCGGTGACGGTGATAATTCA CTATCCCTGAAAATGAGGGTGGTGGCTCTGAGGGTGGCGGTTCTGAGGGTGGCGGTTCTGAGGGTGGCGGTACTAAAC TGGGTTCCTATTGGGCTTG TCTAATCAAGTTTACAAGGTCAGCATTATGACCCAGGTCAATAGCTTCTGGGAGGCTCTTCTAGTTTCCAC AAGACAAATTATTCTGGAA ATTGCATCCCTTGACTCTCTATCCCCTGAGAATTCCTGCTTGTGCAGCCTTGTGAGC TGAAGCTGCTCCCATAGGCCCACTGATCTCACTGCTTCTA cggtgttcaatcaggatcagcccgtgctgatttctttgttggggagaaat agaagtatatatgcagtgg aacggaaagaagggtgaaagctgccacagaaaataaattactatttacatttgtaagacaaagttagtatg cttagcgtagccaatgctgggccgtagcgtctactt CCGACCCACTATTCGGGGTCTCGTCTACTCTTAATCCAGCTAGCTCG GGATTATCATGA GTATGAAACGTCGCGCAAATAACATTATCTAGAGCTTCATAAAACTAACTCAAGCGGGACACGTCGGGTTACCATTGA AGACTAGCCCCCTTATTCA ATGGGGTTGGAAAACAGGTGTGTCCTAACTAGTGGTTCTAGAATCTGTTGAAGAACCTAAGCAGAGACAA CCCATAGCAGCTAATCGCGA GAGCCTCCTGACTCGCACCTGAATTAATTTATTGTCGTAAGTGGTCTCACGAATCAGTAAGGGTGT

T T G A T T C T G T C G C T A C T G A T T A C G G T G C T G C T A T C G A T G G T T T C A T T G G T G A C G T T T C C G G C C T T G C T A A T G G T A A T G G T G C T A C T G G T G A T T T T G C T G G C T C T A A T T C C C C T C C T G A G T A C G G T G A T A C A C C T A T T C C G G G C T A T A T T A C C A G A G A C A G C C C T C A G G A T T A C T G A T G G A C C T T C T T C A A G T C T T T T C T A G C A C A G G A C C T A C A G G G A G A G G G A A A G T C A G C T C C T A T G G G G A A T A C A A G A G T T A G T C T T C A G T T T G T G G C T G A G G C T T C T T T G T G C T G G T T G C C T C T C A C T A C C C A G T C A G G G T G T T A A G C C T T A C C A T G A C a t t c a t c t t t a g c g a c g t g a c t t a g a t t t g c a g a g g a a a c g g g g t g a c t g t a g a t t a t g g c a g t t g a t a t c t c t c c c t g t t a t g g a g t g c g g a g g c t g a g t g c t a a t g t t g c c c c g c a a a g c a g t g t c g t t g t t a a a t a c t g g c t t a g t c t g c g g g a a a c t t a g c c a t a c g a c t t g G T T A A C C G T G T C C C T A C T G C C C A T G A T C T C G A A C C G G A G G A C G T T A A T G T A T A A A G G G C A T C G T T C G T G T T A C A C G G C T C G G T A T T T T C A A T A G A T A T A C A A C T T A T C T T C C T G G A G G G A A G C A C G C G C T G T T C A C T C G G G A G G G C C A A T G C G C A A G T C T A A A A G G C G C G A A A G T A T G T G A G T A C A G T A A T T G T C C T T C C C G C G G T T G A A T T C C G T G G G A A T G G T C A A G T A A G A G C G T C A T C G T C G G A G G T C A T C C T A G A C C C C G C C G G G G T A G T T A G T T A C T A C T A C A C A T T G G C T A G A A G A G G C G T C G T T A G T G T T C C T T C A A G C A T T C C A T T T T T T T C C T G T G T C G G C C T C A T G T G G C T T C G A C C G T G A C T

ACCGAAAATGCCGATGAAAACGCGCTACAGTCTGACGCTAAAGGCAAAC CTTCTCTTGAGGAGTCTCAGCCTCTTAATA ACTTATATCAACCCTCTCGACGGCACTTATCCGCCTGGTACTGAGCAAAACCCCGCTAATCCTAATC CTCATGATAGCTAAGCATTCTTAGAACTCTTATATAACTCCCT TCAGCACCAAGAGGTGAGAACTGCTGTTAGCATCACTGACTTACAAT CCACACTCCTCTTGCCCTGGGCACTCTCATCAGTACCCTCAAT CAGGTGCCCTCTATGACTAGCCCAAGACTCACAGACAGGATAGCCAGCTGTACC aatgaccaagatagtcgtctag cccggtcgttggctcgcatgcttcctccttctgccccaatccgacatgactgagatgcgcttgatagc ggaagctgtatgacctctcgag gtttgcctatcgttacagcgtacgacccgttcaccaatcgcatttgcgatgcagataacaactc CAAGAAGGGTACCGCGCTTCTTTGAT AGCTTCCCACTCGCCCGGGCGCGTAAAAGCGAGCGGAACTGGTGTCTAAGGTCC TAACGGAATCGAGGCAGAATTTAAGTCGT GCCTGGTGACCAAACAAAACCCAAGCCCTTGGTGAT GGAAAAAGTGACTTCCTCCCCGCTTCCGTCTTTAGTCGATTATACTTTCGTTCA TCCAGAGGCTGGTTGGCCGCACGCTGCTGCTACATCGAATTCTAGCACGTCCTTAGTAGGGATCATTC TCTAGGTCAGCCTTATAGGAA GGTCCTTGACTACGCACAACGGCAGCACCACTGTAGTTCGATTCTGCACATGAATGTTATTAATGCATTGTATACTCGTATTAACC

C G G T G A T T T T G A T T A T G A A A A G A T G G C A A A C G C T A A T A A G G G G G C T A T G C T T T C A T G T T T C A G A A T A A T A G G T T C C G A A A T A G G C A G G G G G C A T T A A C T G T T T A T A C G G G C A C T G T T A C T C A A G G C A C T G A C C C C G T T A A A A C T T A T T A C C A G T A C A C T C C T G T A T C A T C A A A A G C C A T G T A T G A C G C T T A C T G G A A C G G T A A A T T C A T C C T T A A T A C C A A G C A G C A G G A A C A G T T A A C C T A G C T G T C C A C T C A C T A T C C T C A G A C C A A T T C T C C T T C T G C C A A A G G T C C A A C A T A G A G G A C T C A T C T G G G C T C A G G C A A C T C A G G G C A T A T G G G A C C A T A G C T C A A C T A C A A T A A A A C C A G G G G C C A C A T A A G C T A G C A A T C A G T G G G T G T A A G a a a a c g c a a a a c c t g a c t c a a t c t a t t g c g t t a g t c g c a g t t t t a g t a g a g a a a a c c c g a t a g c c a g g c g t t c a a g c c t a t t c c c c a t t a t g c g t c c g c t a t t g a c t t c g c t g g a c c c t c g c g g a g t c g g c g a c a a a t a a c a t a g a g g a t a t c g t c a c g g g a t a g c C G A A A G G T A G C C C G A T G A C A G A T A A A C C T G A A C A A A C C A A C C A T G C T A T T T T T C T A C C A T G G G G C A C T G C T A T G G C G G A T G C T T A C G G A G A C C C A G G G A G G A G C A G C A A G C A G G G T A T T G T G A T G T C G T G A C A C A A C A G T C A G A A A G A A C T G A A A T G G A A C T C T A A G A G T A T A C A G C T C G C T A C C A A T A C G A T T C C T G A T T G T C T A G G A G G G C T G T C C A T G T C C A T C T A T T G G A A G G C T G C C T C G A G G T T T G T A C T C A A T T A T A T A G A C A T C T A C T G A G A T C T A G C G G T C T G T T A T A G A G G T A A C A T C G G C T C T G T A C C G T G

CTGAGGGTGGTGGCTCTGAGGGTGGCGGTTCTGAGGGTGGCGGCTCTGAGGGAGGCGGTTCCGGTGGTGGCTCTGGTTC TGGCTTTAATGAGGATTTATTTGTTTGTGAATATCAAGGCCAATCGTCTGACCTGCCTCAACCTCCTGTCAATGCTGGCGGCGGCTCTGGTGGTGGTTCTGGTGGCGGCT GAGACTGCGCTTTCCATTC TTACTAACCTTAGTCACTGGTTCTACCAGCCCAGGAATCCTCCTTGGGCTAGCCTCCAAGAAGCTTCAGAC CAGGCCAATCATGAACCTACTAGTCCCTCATGGTCACTTTGTTCATCTAACAGATAGTTGCTTCAAACTCAAGACC TGTCTGGGTGCATCAGCTGGTAAGACTGCCAGATTCTATG gtcggtggatctcgctctttcggagctcatactcctcatgctacaatgtt gttggactgccgaacgcatgggtggagcagccaagcacccggggactacgaaggtttccgcgcatgtgttacctttcagccgaagagaag gctctccattggaattgtacatgaga ACCTATAAAATCGCAGGTCCAATATACCTTCAGGCGGGATCCGCACTTGGTTAAATC CGCATAAGTCTCAATAAACGAACAGTAGC GTGTAATAGACTTACGCTCTACTATCTAAACGGGTAAGTTACCTGATGATTCACCGACGGG AAAATGTA GCACACGTGTTTATGCATAGTAGTCTACATAAGAACGAATTGTAACCACATTCCCCAGATCCATCCGGGGGGGCAAACTTT CCGAGGCTCCACCTAATCTTTGCGGTGCGACCTACTCAGCCACCTTTGCTAATGACCAGGCTACCTCTTCTGTGACCCGCTGGC G

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

CTAAAAAAGCTTAACCCCTGCTCC AGGGGGTAACCTTATGTCAGTTGACTTGACCACGATACACTAGATTAGTCCTTTGTTGCC

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

GCAGACGCCGACCTTCTTCGGGCATATGCTGTTACGTAGAAGGCCTACACCGAGCC GCGATTCATGGCACCAGGGCAATAGTTT

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

CACGTTGAGAAAGCGGATTACGTT CGGAAGAAAAATAGGCACAATCCGCCAGATTTTCTTATGGTTGCGCTGACGAACTCAGGG

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

GCTCGGATCTGAACCAGATAGCTCCGGTGGACATTGACCGGGCTTGGGAAATTAGCCTGCGCAGAGGACTACCACTACCTGCAGGCTTCTCCA C

AAACCGTCTATCAGGGCGATGGCCCA ACTCCAACGTCAAAGGGCGAA ATTAAAGAACGTGG GTCCACT TTGGAACAAGA GT TGTTCCA ATAGGGTTGAGTGT GCCCGAG AAGAATA CCCTTATAAATCAA TGGTTCCGAAATCGGCAAAAT TTGATGG GGCGAAAATCCTGT GCTGGTTTGCCCCAGCA CAC TGCAGCAAGCGGTC AGAGAGT GCGCGTGTTTATTCACCGCCTGGCCCTG TGCGCCGCTACAGG CACCACACCCGCCGCGCTTAA AAC CGCTGCGCGT GCGGTCA GCTAGGGCGCTGGCAAGTGTA AAGAAAGCGAAAGGAGCGGGC GGAAGGG TGGCGAGAAA ACG CCGGCGA CTTGACGGGGAAAG TGCGTGACATTGAGCCCCCGATTTAGAG CCCGCCGCGCTTAA ACGCTGCGCGTAACCACCACA GTC CGCTGGCAAGTGTAGCG GCTAGGG CGAAAGGAGCGGGC CGAGAAAGGAAGGGAAGAAAG GGGGAAAGCCGGCGAACGTGG AGAGCTTGAC TTT CCCCCGA AAATCGGAACCCTAAAGGGAG ATGACAACAGCCGGTGCCGTAAAGCACT GGCGCTCCCGGTCA GCCGCTACAG CGCTTAATGC GCGTAACCACCACACCCGCCG ACGCTGC CAAGTGTAGCGGTC GCGCTGG GAGCGGGCGCTAGG CGGAATTCCGATCCCGG GGC CTGGCGAAAAACCGTCTATCAGGGCGAT GGTCAATGACCTGC GCGCCGCTACAGGGCGCTCCC ACCACACCCGCCGCGCTTAAT CC GTAA CGGTCACGCTGCGC AGTGTAG CTAGGGCGCTGGCA GCGGGCG TTCCGATCCCGGGA ACCGTCTATCAGGGCGATGGCCGGAA
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CTTAATGCGCCG CCACACCCGCCGCG GTAACCA CGGTCACGCTGCGC AGTGTAG CTAGGGCGCTGGCA GCGGGCG AGGA GAAAGCGAA AAGGGAA CGTGGCGAGAAAGG CCCGCTTTCCAGTCGGGAAAA CTCACTG GTTATGTTTAATTGCGTTGCG TGGCTTTGGTTACT CATACCA GATAGTACAT AAA GCTACAA TATAGTATCCTAGT TAGTTAA ACAAAACTAAAGAG TCTCATG CTATAAGGTGTACT ATCTATG CATCCACCCATTCA AGA CAG AGCACACACCTCCA CA ACGTCAAAGGGCGAAAAAC GACTCCA GGTAATTGCAGTAAGAACGTG GGTCTGGCGG AAA GAAGTGC ACCAAATTAGTGTG AAGATCG TTAAGCA TTCCCGG TACATAG ATTCTCATATAGAC GCTCAAT GGCTGACACCTTAT GCT AAG CTGCCTCAAGGATA GTTGAGTGTTGTTCCAGTTAT AGATAGG AAGAATAGACCG ATAAATCAA TGCAATAGTTCCTA TCAATAA GTG AGGACCCATA GGGTTAG CAGGGTATGGACGC ACTCGAA CGCAAGCTAAGTCG ATGAGTG GTTCATAAATATGG GAGTACG CGC TATCGCACGT TACGTGTAGTTGTGAGTTTGA CTTGCCT ATGAT AGTAGAACTAAAGAAC CGTCTCGGGTAACA ATCACCC GACATGAACC GTT CACAATT TGGGTGGGTAGATA CTCGCTC GTAAGGCCCTGCAC ATCGGGT ACCCGAA CTGTTCT GTCCTGG TTGGGGTCGAGGGG TT CGCG GGCACAGCCAGGGG GCCCGAGATAGGGTTGAGTTG CAAGCTT AGCCCGTGTGGTGA CTCCATC CTTCATGCTTTACGTCCCA
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CGATTAAAGGGA GCTAAACAGGAGGC AGCGGGA GAATCAG CTCGTTA TGTTTCCTGTGTTC TCATAGC ATCATGG CGTA TT GCTCGAA GTACCGA CGGAGGATCCCCGG ATAAAGA TGCTTGTTACCTCG TACGTGG AACAGGGCTTAAGC ATGAGTA TCCTGGTTGGTGTA TCTGACC TTCTCCGAAC CAT CATAAAT CAGTAACGCATTTCA TTAAGG ACCCTAGGCCACAT ACTCTCTTTACCAT TTACACG CGATATT AAGATGTGCGAACT AAC GAC ATAATCA AAAATCA TTCGCCA TATGATCAAATGGT CTTGTCA AGGTAGATACACAT TAAGTTA TCAAAATCAT TTA ATGATTT CTTAGGCACCGGGGCATTATA GAAGCGTATAAAAT TTTCCCCGAAAAAT GCGCACA GGGTTCC AAATAAACAAATAG GAA TTA ATATTTGAATGTAT CGGATAC TCATGAG TATTGTC TCAGGGT TATTGAAGCATTTA TCAATAT ATACTCTTCCTTTT AATACTC TTG CACGGAAATG AGGGCGA TTTGCCGCAAAAAAGGGAATA GCTCTAT GGAGCGC GTTCAT GCCGAATCGATCCAA TGCGACT CCG ACGGAGAATG GAGAAAT CGGCGTTTCGAGTT TTGTGTA TACCAGTGCACGCC CTTGTAA GCGCTCGACGCCAA ACGGTAA CTCGCAAGTA GGC CGCGAGA TTTCTCAGGACCTCGTCTAGA TACATTG GCTGACT ACCTTGA TATAAATCTCGAAT TCTTCCCAGAGTCT GCATTGC TT GATA CTCTAGCATTGTCA GAGAGCT CGTTAAGTACACGG CTCCCAG AGTAAGTTCCCCAC ATTGGTT ACCTGCAACATATTAGGCG
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TGCAACAGGAAAAACG CAGCCAT AACAATATTACCGC TATCCAG GGCCTTGCTGGTAA AACTATC AGTAGAAGAACTCA CCTG TG GTAATAACATCACT TAATCTATTCTTCTTTGATTA CCGCTTC GCCAAAATAACC TAATGTCCC CAATGACCCCCTCT GGGTCTG ATAGCAT CACAGAC GATCTTT ACA CTAGATATGC CTAACCT AGGTAGCTGAAGTC CAAACCC TGCTTATTCTTATG TTTAGTC CTTCTGTCATGCCT AAGAAGT TGCTACCCAT GAC ATTACTTCCCTCTAAAAATAA GGGACAA TGTAACCCATGG CTGTGGGGG GCAACAGAGGTTGC AGCTCTC GCG GTGGGGTGCA GGAGTGA TGGAAGACGAAGCA GGGACCT TCGGCTT GCATGGA CCTGAGA AACACGGACCCACC TTTATGC TTTGGAGACT AGT CTCAAGGATCCTCTCCTTAAG GAAAACT ACGTTCTTCGGGGC TTGGAAA AACGTCTGGGCCTGCTCATCA TCTCTAAAGCTATG TGT AAA TGGCTAGGTAAGTA ATCTAAC GAGGTCG ACTCACG CTCCGCG AATGATGCTCGGGC TTAAGGA AACTTCTGCGAATA TTA GAA TTTGGGTCCACAAG CTCACTTAAGTAGGTGAAAGG GTACCTC GCCCCCATATTCGACATCCTG GAACCTG AACCTTC GGGCTGT AAT CTAAATAGTA TGGATGG GGGGGAG GAGCAAT CCAGATT TCGCCGCAGAGTTA CTCAACA ACCTTAAACGCTTA TTGAAGC GTGCGTGAT GTAC TCTAGTCGAAAAGCAGCTCTT AGCCCAG GATTTCTGCACTGA TATTGAC CCTAAGCTGATAGG CCCGTAT CCGATTGAA
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CAACAGAGA TTCTGGC AGGGACA TAATAAA CGACCAG AGTCACA AGGGCAGATTCACC CTTTCTC TGCCAAG CGGCCAG ACGA AA CGTTGTA GTCACGA TTTCCCA CCAGGGT GGTAACG TAAGTTG AGGCGAT TGCTGCA GGGGATG GCGAAAG CCAGCTG TATTACG TCTTCGC GCGGGCC GATCGGT GGC AAG GG ACAGCATTGGTA TATCTAG TTAAGCA TCTTCCT ATACACTACAACAC ACTTAGT TGGGGCC GTGAACT TATTGTG TTGGCTG CAC ATG GATAACA TGAATGT CTTTGAC GAAAATT TGCCAAT GGACTGT TTGGAGA AGGCAGA AGTGAAT TAGGGAC ATG CTG TATCAC CCCTGGAC TACAGGT ACTAGTG GTAAAAG TAAGGTTCTCCTAG TGGTGAG CTGTGAC TGCTTTT CGTAAGA TGCCATC TCA CTG TCTCTTA GCATAAT CAGCACT GTTATGG ACTCATG TGTTATC GCCGCAG TAAGTTG TCAGAAG ATCGTTG TCCTCCG CCTTCGG GCT TTA AAAGCGG GTGCAAA CCATGTT TGATCCC AGCAGGCGTCGCCA ACTTCGCCGTTCTA AGCACAG TAATAAG GGCATCG AAT TAT GTAGCGC ATAGACA GTCTTGA CGCTAGC ACCGGGT TCAGCGG ATAGATT CCAGACG GAAATGC AGCGTGT CTCGCAT GCGGATA TAC CGC AGTAGCA CGGGGGA CGCTGCA ACGTTACAGGCCAT TTAACGG ACAGACT TTCGAGG TGGGTTGTTAGCAC TTGTTAC TTATCGC CG ATCC GCACTAT CAACTAC TTCGGAC GGAAATC GTGCCGC TAGGAAA GTCGACG GATTGCT AAGCTTG ACCCTCA CACACGGCA

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

TGCTGAACC ATCACCT CTAAAGC GAAAAAT AGCAAAT AGCCAGC CGCTGAG AGTGCCA CTGCAAC ACACCGC AGTATTA GGTC GC AGGTGAG AAAACAG AGAAGAT ACCGAACCACCAGC AGATCGC CTCAGGA GACAGTATCGGC AC TTGGTTC CTGTGAC TCTGTAC TCCCCTT TGCTGCA ATTTTTG TCA GTA TCTACAA TCCTCTT ATCTGAA TCAATAT GCACAGC AATGGTA CTTTATT GACCCAT TTCATGG GATGCTC AACAGAA ACCTAAC CAG AGT CTGCCAT CCTACCTGGATTTG CCAGAAC GAAGTCA ATGGGCTTGTTGTG TCGATAA CACTGAG TATTACG CGG GAA TCGCTTC TGATCTA GCACCAT TGACGGA AGTGTCC TAGTCAT CCTGTTC TGACATA ATCGGTT TTGCCTT ACTATGC CACGTTG TGA TCA GTGTCAC ACCTAA AGTATAGG AGTTAAT GTTCGCC GTAAGTA AGCTAGA GCCGGGA CAACTCCTTTCCTT ATTTCGA TACGGGT ATC ATC CTAGCCC TCATTTC CCGTACG GCTCTGA TTGCTTG TTCTTAA CCGATGC TTAAGAA GAGACCT TCGCGGA TGTAGTC TCA CAA CGCCAT GGGTTTCT GCAACAC GGTCTCA GAGGGGT TTCGGTA AGGATAA TTGAGAGAGGTGCC GCAATAT AACCCAG TTCTCCG AAG CTA AGAAGTG CTAAACG ACAATAG AGTCTTA AAACATT GCCAGCC TCCGGAG GCAGACG GTCTAAC TACTATA AGTCCTT ACCGCGC TG CCCA CTCGGTT CTGTAGGGCAATGA ATCGACC AAATGAC GACAGAT CCCATGT CAAGCCG GTGGTAT TTGATCC GATAAAATA
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CAACTAATAGATTAGAGCC GCACTAA AAATATCTTTAGGA TTATCTA TCCGTGGGAACATGAGGAAGG CCGTCGGATTC AC AGTAACA ATTAAATGTGAGCG CATCAAC CAGCTTT CTGTAGC GGCCTTC AATAATTCGCGTCT CATCAAA ACCAATAGGAACGC TTTTTTA GTTAAATCAGCTCA TTT ATT AAAATTCGCATTAA TAACAGTCATAATATTTTGTT AAATGAA AAGTAAATCTAATACTCAGGT ACATGAGTGCAGAT TGGGGGC GGC TTTGGTACCA TATCAGT GCTGTGGAGTAGAT GTATGCA GGCTAAGATGGCAG GTGGTTT GCAATTGGATTGGT CCA GAC CAGAGATGATATGA CCTCCATTT GCAAGGTGAAGA CGTAGCA ACCCACGCTCACCGATAATGA AATGATACCGCGTG GTGCTGC CCA CCATCTGGCC GGGCTTA TACGGGA ACTACGA GTAGATA TGACTCCCCGTCGT AGTTGCC CATCCAT TTTCGTT CTGTCTA TCTCAGCGAT CTA GAGGCAC AATGCTTAATCAGT AGCACATTCCTGACAGTTACC AGTTACT ATACCAACCTTGGAAAAAGCA CGTATAAGAT CAC ATTGCCT AAGGCGCAGCTGAA GTGTTTT ATTACAAGTCGTTC GAGATTC ACTCAGGCGCTTGC CAATCCA TCGTGTACTTACTA GGC CTC GGAGTTCTATCTCA GGTTCGCGTCGACCTCAGATG GATACTT TGCTCCAGTACCCA AACCTAA GCGTGAGTGGTCCTATAGGAG AC TTTGATTGCCG GGTCCAT CTCGATGAGGAATA TAGCTGT TCAGTCATCTGGAG GTTCACA CCCCTGCGCCTCCT CCGTCAAGCTCG
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GTTTGGATTATA CCTGATT ATATAAT TTCATCA ATGGCAA TCAGATG CTGATTA CATATTC TTATCAT AGCGGAA AAGG AG AACCACC ACAAAGA TTGCGGA TATCATT AGAGAATCGATGAT GCAAACA TGGA GTC CCTGAGA ACAGTTTCATAATG TGAGACT TAGGACC TAATTCC CAACCTA GTA AGT GAGGCCC TTCCCAG CAAACAA CAAGTAG AAGAGGT TACATGA CAACATG ACCCCAT TAGTACT TCTTAAT CTATGGC CTTATGA CTA CAA GCATGCC TGATTCA GTCAATAGTAAAGA TTACCCA TACTGGC TATTTTG AACCCTGCCAGGAT ATTAAGA ACA CAA AGTACAT CAGATAG GAATTTC ATATCAC CTCTGGC CGGGCCG CCGGGGC GACTAAT ATCGTGT AGTTCAG TGGGATA CACTACC AAA GCT CTACACG AATATCC CGAAAACTCACGCG AGTGGAA GACGCTC GGGGTCT GCGATCTTTTCTAC ATGAGCA GCCATGT CAATTAA AGT GGC CTTGCTA GGCTAGC GACGGTA ATCCAGG ATTGCTA CCTGGTT GGGACGA AGTC CCG GTCTGTT AGTTTAT CGGCTGA CCA CGT CCCCACA CCATTATATGGCGG GGATACACTTTATC AAGGCGA CATGCCA GGCTCAC CGTGTTA TAAGCTC CATTAAA TCCGCGC CCG GTA GGGAGGT GCATTTA CGAAACC TTTAGCG CACTTTC TCATGGC GGTCGCG TCGTACT GCATCTA AATGCCA AACAACC CGTTGAT TC ACCC GAATTTG GATTAGA TCCAGCCCACGAGG CGCCCGA GAACTAT TGATGTT GGTTGTC TCCCTCA CTGTATC GCATAACCTCCA
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GTTTAACGTCAG TTTTCAG GCGTAGA AGAAATT GAAATAA TAAAACA ACAGTCCG CCGGAG AGAAAGG AAGGGTG TCAA AT GGTAAAG ATGTGTA CTGAGTA GCAATGC TTTAAAT CATATAT GAACCCT ATTTTTA GATAAAA ACGCAAG TATTTCA AAGCCTT GCGGGAG TACTTTT CCTGTAA GAC TAT AAAACAT TGTACCA CAGATCATGTTCGT GGGCATC TGAATAT GCAACTCT AGGTTG TCTCTGC AACTGGT TTCAGCT CTGGCCT AAC AAG GATCAAG GCACCAA GCCCTAA AAAGTTT TATCCCA TTTTGCC GACTTGT TGTAAAG GGAGGTG GTAGACT ACT GGA CTTTGAT AGTTCCA GATCCGCAAGCGCA ATGGTGT TCCAAAT AAAAGAGA TTCGGA AGTTACC TGAAGCC GCTCTGC TATCTGC TGG ATT GAACAGT ACTAGAA CGGCTAC CTAACTA TGGTGGC CTTGAAG CAGAGTT GGTGCTA TGTAGGC CGAGGTA AGCAGAG CAGGATT TAA TGG CAGCCAC CTGGCAG ATCGCCA TT AACAGGAGTAAA TCCCCGC ATGTGGC TACGCCTG TGAATA TCGAAAA ACACTCC TCT GGA CCTCGCC TATGTGT GACCTTG TGTGATT CTACAAA GGTTGGC GCCTTCG ACGCTAT CGGCCCT TTTTATT CGGTGAC TCTCACG CAG GGT TAGGAAT CGAGCCT GTGAGGTTGACGCG CTAGCCG TCAACAA CTAATCG TGCTTAT GATCTGT CGACGAACACCGGA TCCGAAG TG GCAC ATCATGC CGGGTAC CACGACC GTAAATC CAGTCTG GGGTTTA ATGCATG CAATTAG AACATTG CAGGTAC AGTTGACCGAGA
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AAACAGTACATAAATC TTAATGG TTGAATTACCTTTT ATTTCAT AATTACATTTAACA CAAAATT AAACATCAAGAAAA AAAC TG GCAAAAGAAGATGA TGGCATCAATCAATTACCTGA GAAAAGG GGGGCGCGAGCT CCTTCATTT AGAACAGGATATGG GTGTTCT TTGATTGTGCATAA ATGCATA CCC CCTCACACAG TAGCAGC TTAGTGCCTACAGA AAATCCA CAGAGCCAGCTTAC AGAGAAA GTATACTGAAAGTA TTGATAG CACCAAAACC CAA TGGTTGGTATCAGTCAGGTTT GAACTAT CTGTGTGATGGG TTTAGCCAT GCGTCCAAAGTCAT TAAGCTG TTT AGCAACCGCC GAATTGA ATGAGATACCCATC CATTCGG GCCTACCAACTGTC TGAAGGG CGCGGTATAATCGC AGAATGT GCTAGGACAG CCT TGTAGGTCGAAAATTCCCTGA AGTTCGG GCTGTAGGTATCTC AGCTCAC CACAATCTCAATCTTTCTCAT TGGGATTTCCGCGG TGG AAC AGACCGAATTTCGC GGGTGCA CTCTGTG CTCTGCC CCTAGTG GTCCCCGGTGTTTC CACTGCG AAACACTTGGCATT ATG AGA AGGGGGACGTCTAC CCAAATTGGCTGATTGTTTCT GATTTGG AAGATTCGAGCCCTCGTATCA CGGAGTCGCATTAG AACGTGC CGA CGTGCTGTTA TCTGGAT AGGATGG GCATCAG ACTGAAC AACCGGGCACGTTG CAATCTG CGTATATGAGAGCC TGTCTTT ATTTCGGCT CTTG CTACGGATTAAGATGGTATAA CCATATA CCCGTTCGAAATTA TAATGTG ACGCCCAACTGCTC ACATATA CAAGCTTCC
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GAAGAGTCA ACGCTGA GATTAAG TAGCTTA ATAGCGA TGAAAAC CCTTAGAATCCT AT ATTCCAT AAGTTTC TGTCTGG ACGG GT AACTAAA AATATGC TGTTTTA CTCAACA GCTGTAG ATATAAT TTGCTGA AGCTTAA GGCTTAG TGCGGAT TCATTTT TAAGAGG CTTTTGA ATTGCTC ACCTTTA AGT GAG CTAGGTCAGGATTA TACTGCT GGAACAT TAAACTG TATCTATCTAAGGA GCACCAG TGTATCT TAAAATC AGGTACC CAAGGAC CAT GTG AAGCTAA CATGTTA CATGTGA TCATTGG GCTATTT TGTGGCT ATCCCCC CTAGAAT GTTGCTC TCTCCAT CAG AGA TTGTAGC TTGGTGG GAGCTGT ATCGGCGTACCAAT TGTCCGT ATGCTCG CTGTTGG TACCAGGCGTTTTA ATAAAGA CAGGACT CGA ACC TGGCGAA TCAGAGG GCTCAAG AATCGAC TCACAAA ACGAGCA CCCCCTG GCTCCGC TCCATAG GCGTTTT GTTGCTG AGGCCGC AAA GTA AGGAACC AAAGGCC GCCAGCA GCAAAAG TGAGTCCCATAAGA ATAACTC AGGGGAG TTTGCTC TAAATACTGCGTTG TCG GAC TCAGCAG TCCGGAT CCGACCT CACGAGT TGTGGCA GTTCTGG CGTATGC CGTTTGA TAATATC AACGGTC ACCACGC TCCTTGC GGA ATT TCCCGAC GTGTCCA GCTTAAA CGCTAAGAGAGACG GGCCCTT TCCTGAG TAACCGT CTCTATTTGTCCGC TAGGTCA TCCCCTC CC AATG CTTGCGT GAAATGT CTTGAAA CGTATGA GAATCAG GGTGGAC GGAAAAC TCACTAG AGCGGCT GATAGCA ACAGCTTTC
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GGAATCATA AAACACC TAAGAAT CGTTAAA AATAAGG TGTGATA CCGACCG TGAAATA AATGGTT TAAATTT TCTGACC ATCT TC GTTAATT TATTTTA TCAAATA CAGAGAAAACTTTT CGGATTG AGCAAAG TAATTATAGTCAGA GGGCATA CTAGCAA TTGGGCC GACAGAG TACAGGA TTAACTT ACT GGC TCCTGAA ACCAACT TCTACTC ATTCAGG ATGAATT ATAAAGT GTAGGAG TCCTGGT TGAGTCA GTCCTAC CTGAGAT TTAGAGA GTA TGA ATTTGTA ATCTAATAGAGTGT TATAACC GTCTGTC CCTAACATGGGCCA GGGACAA CCACTTC CTACAAG AGC CAC CTTGACA TTCTGGA GGAGTGG GCCGTCC TCTGCTG ATCCGCG CGGGATT CTATTTC ATCCTAC TTCGTCA TATCCGG ATCCTAG GGC TAG CGCCCCG GATCTA CTGAGCCA GGGAGAT TCTATAC TGAGGCT CCTAACG GGCGCCC TACAAAACCACAAC CCAGGCT ATGCTGG TCA TAT AGGAGGA TGATCGA TAAAACA GCGCTAA CGCCCTC TGCCTGA CGCCAGA AGGGGAT CGGACTT TACCGCA GTTCGAT AGT TTC AGCGAG TCTAAACA GTTGTCG TGACAAT GAGCCTA AGCTGTT TACTACC AAGTGAAGGCCAGC ATCTTAA AGCTGCA TCGTTGG TTA TCC CTGTCGC AGACAAA CAAATAG CTCATCG TTCTCAC ACTCATC CGCAGGA GCTGCTT AGTAGCC ATATCTT ACGGGAC AAGATAG TA GATA CTAACGT AAAGTCCCCTTAGC GCACTGC AGGACGA CTACTGG TATCATC GGCATAC AGCTGGG GAGCAAG TATCGGATC
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TATTTAACAACGCCAACAT ATCGCCA GGGCTTAATTGAGA AACAGTA GAATCGTCATAACCAACGCTC CCAATACTGCG GT GGATAGC AAAATGTTTAGACT TAATAGT TTTGCCAGAGGGGG AAGAAGT AGAGGCTTTTGCAA AATAGCG ACGATAAAAACCAA CCAGACG ATAACCCTCGTTTA ATC ACT ATAGTAAGAGCAAC ACAGCTTTTCAAAGTTACCGC TAAGTGA CTGGAAAGG GATAGACTTAAC ATGTGAGGCTGATA GGGATGG AAT TCAAAGAGAG TAAGATC ACAATCAGTCCTGA TTCACAT CTGGGAGTATATTG GGCCAGC AACCAATCTCTAAT ACT ACC TGTTGGTCCAGCCA GACGGATGG ACACACGCTTAC GGGAGGC CTCAGTAAATTTATGATTCTA CGTTTCGAATCCGC TCACAGT CCC ACCTATCCTG CCTGCTC ATTACGTGCCAGTG TTGGTTG CACGGGTGAGTCCG GCCTGCA AGGGCTGTTTTTAG CCCTTCG TATCCAAGTG TCA GGTTCAT AGTCAAAACAAGTG TTCAAAACG TGCGTTACTTCA TTCGGTC GCTGGCTTTCATTGGCCCGAC TCATAACGGG TCA TTGCGGC GTTATTCCGGCACT TCTCTTC GCGCGCGCCGGGCT GCTATTG CACGTTA AAAAGAT AGCTCAG GTGTCAGGCCATCT CAG TAC AATATGTGAGGAGG TCTTATTTCCCGCACATGTGG CTATCCC AAGTGGCATAATCT CCCAATG CGGGCATTATGCCAGGTCAGA TA GAAAGGCTTGA CCGGTTG TCAGGGTTCCATAC GATGTGT TCGTGCCCTAGAAG GGGTTAC TACGACGACAGCAA TACCACCGTTGC

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

GTCTTTCCTTAT ATCGGCT ATCAATA GAAACCA GCATGTA TTTACGA ATCCTAA ATATCCC AAAAATA GAACAAG TCCT AG ATAGATA ATCAACA CCTGTTT GAACGCG CA AAACGAACTAAC GTTAATA AATCTAC GAAGAAA AGGCAGCAGAGAGG GCTGGGC CATAGCT TGATCAC AGCCAGT TCT CAT CACAAGT GTAGGTA AATTAGG AAATTAA CAGAGTG TGCATGT GTTGAAC GTAGCCT AAAAGGG ACCAATA TGTAGCC AGCCAAA TTA GAA CCAGTTA TCTCTGA TA TGGATGGGAATG GGTTGTG TCCAATA TGATGGT GATTGTCCAAGCTC ACTATTG CTA TAT GACTAGC GAAGTCC CGGGCCA TTTAGAT ATTTGAG TCCCGCG CAGAAGA CGAATGA ATCAGTA GGTCGGC GAAATTG CGTTTTT CTA CGC GTGGGTG CTCGCCT TACTGCAGGACTAC AAAAAGA ACCTAAC CCGTTCC AAGGTACCCCTAGG ATCTGCC GCGCTGA ACCCCAC GGG TCG TGTGACG TAGTAAT CGCCGCC CCCACAA GGCCAAT CCGGCAG CTTTATG TGGGGAG TAACTGA TCTAACA GGTTTCC ACG ACC GCACCCT ACTGGCA CGACTGG GACTATT CAGTGCGTCCGAGC ACCATCTCTTGACT AAGGTCT GACATCT CGACCAG TAAAAAA AGG GCA CAAGTCC GGGTGCC AGTCCTA TCGGAGG GCGAGCA CTGATAT GACGCAC CACCTAG GTAGAGT GCCCGCT GAAGTGA GCCTAGC AA TCCA AAACCTG CTTTTTA ATTACAAT CATCGA AGTTTTG TACGCTC GGATATG AGTAACC AATAACC TAGTACG GTCCCCATCTGC
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CGCCCAATAGCA ATTACCG AGGAATC TCATCGT TTTATTT AGCCGTT ACGAGTCA ACCAGA GAGAAAC CCCTGAC CTTG GG TGAATAA CATTCAG AGCTGCT GTAACAA AATCAAC TTACCCA ATATTCA GAACCGG TTGACAA AGTAATC CATCAAG TGACCTT GGCTGGC GCGCATA AGACCAG TAC GTG ATGAACG AGGACAG CAGGAAACCTAGAG TACTATC TTAGAGT ATTTGGGG TTCCCA TTGCATC AATGTCA GTAATGG TGGAGAA TCC TTG ATAAATG GCAACAA GGAGTCA TAAGTCT TCCTTGT CAAATAC GTGGCCT CCCAACA TTAGGGC GGGTGGG GCT AGA GCTGTCA AAGATTA TGAGGTT CAATCCT CAATGGT CTATGAACGTTACC CTGTCGG GCGTCAG GCAACCCGCGCGCA TCAAGAC CGG TAC CAACTTG GGTTACA GGTGTAA TTCTAGA AAAATGT GACTGCT TTGGAGC GTATCAA GGTCGTG GCGCTGA CCAACGC CGGTCTC CAA TGG CTAGGTT ATGAAAA GGAAAAC TGCCACGAGAGCAA ACTAAAC CACCGAT GTAGACGA ATGGCC CATCTGT AAGGCGG TGG AAC ATTCTGG GCTCCCT ATCACGA TGATCCA TAATCTG TAGCCCT GGCCGGT TCTCATT AGCTTCA GAGGCCC ATAAACC GTTAACT TAT CGT GCGGTAA TAGATGA GTCACCGGCATGCC CTACTCT GGTGCCT TACGATC GATCCGG ATACCGC TCTTACCTACTTGT GAGCATT T GAGCC TGATCTA TTTGAGG GAACGGC CTCTCGA TGATGAA AATACGC GCCCGCC CCTTTAG GCCACTG ATGCGGA CTGTAGCTCCTG
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TATTATTTATCCCAAT ACAGCCA CAGTTACAAAATAA AATTTGC TCTTTCCAGAGCCT ACGAGCG TCTTACCAACGCTA TGAA CC AGCTACAATTTTAT TATTTTGCACCC GTATCATCG GAGATTT CAAAGTACAACG TCCGCGAAA CAAGGTTGAAGGTA TGAGCTC AGGCTTTTTCTGAG TGGGTTC TTC GATGTTTTAA ACACCAG CCAGAGT ACTGGTG TGGTGTC GCCTGAAAAAGCCA CACAGGG TTGCATGCAACAGG CTTAGGT CCTTTAGACT TTA TGGGAAGCACTGGCTGACAGA GCTATAG AGTTGGAGTGGG AATGGTACT TAAGGTCAAATACG TTACCAC CGG CGTTGTACTG TCAGGCC CTCGACTACCATCT GTTGGCA AGAGCCTCTTTGGT CTGGGCT CCGAACA ACGACGC CCGTAGA CATGGACGTA CGT CATAGCGAAGGTAGCTGCTGC GTTACCG TCAGAGGGGCACGC CGACAAG CTGAGGTCAACCGGGAGTCAT GAACGACGTCAGGT ACA AGA GCAGATCAACTAAT GTGTACA GAACCGTAGCCCCA ATCGATG TTAACCC GTCGGCC AATAGTC TTATATCGAAACTT GTG CCT GTACGAGGGCGTGA TCGACGGAGGCAGACAGAGTC CTTAAGA AGCCACCGCGTCTAGCTCGAG CCCGGTAGCTACAT GTGCGCT TTG TGCGTCGGAG AGTAAGA AGTGTAA AAGTAGG CAAATAT CTACATC AATCAAC TGCTAGC ATCGACA GGACATT GCTGGAC CCTCAATAG CTCG AATTGCGGGCAGGCACATAGA GTTAGTG AGGATTTTGTAACT CGAATGT TGCCTGCGTGGGAG CGAGCGC TGGAGGGCT
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CTGAACACC GAATTAA GACGGGA CGCATTA AGGGAAG TAAAAAC CGGAGAGAATAACA TAAAATA AAACGGG TTCCATT AAGT GG TTCATGA AGACTTT GGACTAA GCTTTGA TACAGAG CAACGGC AGGGTAG CGGAACG ACAGCAT GCGAAAG CTCAGCA CGTCACC GCGGGAT CGCTTTT TAAAGGC AGT GGG GCTTGCA CGCTGAG ATTCGGT CCTCTACCTATTAT GTGGCAG ATCATTT TGTAGGC TTTACTGACTCATT GTGTTAA TCTAGTG ACT ATA TAGCTGG CCTTGAC GGAAAAC GACATAT ACCTTGG AGCTAGT GTGCTGT TATTCAA TAGACCA CTCATAG CCA GTC ATTAATA AGATGAC TACAGAA CCATGGGGCAGCTA TAAGAAT TAGTCTC CGAAATA TCGTGGACATCGGA ACTGTAT AGAGAGA TTG CCG GTAGTTG CTATTTT AAGTATG AGGTCTC CTGTCGT GACCCTA TTGACGC GCACAGG TTTTCTT TCTAGCT CAGCTCT CAGAATT TAT AAT GGTCTGT CCAATCGGTGTATG CCCGCAC ACACACG AAGTTTC CGTTGCTTTCCCCT AGCTTAG CCAGGGC ACGGGTC TGA GTT TATGACG AATGCGA ATTGGCA ATTACTA GCTGAGG GCGTATA ATCGCAT CGCTAAA CAGTTAA GTACACC AGGAGAT GCGTTGC TAG TAG GGGGTTC TACATTC ACTTTAG ACTCTGGTCCTCGA ACCAGAG CTGGAGC ACTTCGC GTCAACAGTGCTTA TTGGCTG TGAAGCG CG CAAT GGCGCAC GCATGAT AGACTGG GTGATGG GTTGGGT GCTTGTA ATACGGT ATTGGGT CGTCGCA GGCAGGC TTGCCGGGT
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ATTACGCAG ACTCCTT GATTAAG CTGGCAT AAAAGAA AATACCC ATAACGG CGCAATA GAGGAAA GGAAACC ACCAGAA AGTT AA GCCGAAC GCAGATA AAAGTAA TTAAGA TTCCCTTT CCTTTAA AAAGGAG AGAAAAAGGCTCCA GTGTTGC TCCAACT ATACCAG TTGAGGA GTTGATG ACTAATT TTT GCT AACCATT TGGTCAC CATTCCT CTGGTCT TTAATTG ATGTCAA TTAAACT TTGACAG TCAGTGT CCATCTC GCAGGCT CCCACTT AGC ATA CTGTGGG ACGAAAACAGTACT CCTTAAT TAACTAG TTGGACTTAGGGAT GATTAAA ATACCAG TGATAGT GGA CCT AGACCAC GGACTTT GCTCATG CATCGTG AATTAAT ATACCAA TTGGTGC CCTCCCC CTAGCCA CGGATCG CTCGGCT GACGCAG GGT ACC GTTTCCA GCAGGT TCGGTAGC TATTGGT CATTCCT CTGCGAT TTATGGG CCGTACT AA TACCTAACTTTT ACGCCTA GAGGCAA GCA CGA ATGGACC GTGAAGA GTTGGGG CTACTAG CATGAGT TCATACG GTCCCCC ATTTGCC CGAGTTA ACCCAGC ATAAGTG AGC CAA GTAGATATCTGACA TACAACT TTACGGC ATGGACAGTTATAG GTAACGA CAGGGTC TCTAAAC GACGGTG ATGGCAC TAGTGAG AAG AAA TCAACGC CGGCCTG ACTATGG CCCGGAC GCGGAAT CGTCCAG GTTCGCT CCTATAT GTACTAA GATCCGC CAGGCAG TCCTTGA GG TATC AACCATT AAGACTACCGTGGA TCGACAG ATTATGG TGCTCCG GTGTGGG ACCGACA CGATACA CCGCAAT TGATGTCAG
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GAAAATTCATATGGTTTAC ATCAATA TTTATTTTGTCACA GAATAAG TTGCTAAACAACGACACCACG TGTATGGGATT TC TGAATTT CAGACGTTAGTAAA GTCTTTC TCTAAAGTTTTGTC GTAACGA CCCTCATAGTTAGC CAGACAG CCTGTAGCATTCCA TACAACG TCACCAGTACAAAC TCG GTT TACCGTAACACTGA TACAAAGTG ATAGGATACTGG ATCTTAA CAGGACCATTCTGCATGACCT AAGGAACCACAAGA AAAAGGC TGC AAGGGTAATG GAAGGCC ACTCACATTATGTA AGCCAGG AATACATAGATTGC TACTTTC TGAGAAGGGTTACC CAA TGA GGAACAGATGTTCT GTGGCTA GAGGCAGGGTCAGG CAATATCGG TTTGAGCCCGCC GTTGAAG AGCTCCTGTCGAACCGTCGGA TAA AAGTAGGAGT CGTATGA AGTCTGTGCGGTGG TCAATGA TCTCAGATACGTGG CAAGGAG GAGTAGTCAGTTTA GGAGCTG GATTGTTGAT CAA ACTTCTT CGTGATCGGATAGA AGGATCGGCACTCGCGATAAC AACTGCG ATGATGTATCCGCTCACGATT AGGTATG GCC ACC CAAATCT TTAGGGT AAACAGG CAAGCAG ATCAAGA GTCATGC GATTAAT AAGTGGA CGCACAC CAGATAG ATAAAGG CTTGGGG AAA TTC CGCTTCGGCACGCG TGTCCTAGC ATATCATAGCTC TCACTGG ACTTTGGCGATCGA GTTGAGG TTGATGGTGAGTTTTTCCCGC CT AACCCACTGGC ATCCGAA AGATCCCCGTGGCA CTCTCAT CGCTTAGATCAGTA GGATAAC TGCACGAGGAGCTC TCACAGTACGTT

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

CGACAGAATCAA TCAGTAG ACCGTAA TAGCAGC CCATCGA AATGAAA CGTCACC CCGGAAA AGCAAGG TACCATT CCAT CA CCAGTAG AAAATCA AGCCAGC GAATTAG CGTACTCAGGAGGG GTATCAC AATAGGT AGCCCGG GTCTCTGGTAATAT GAGGGCT TAATCCT CCATCAG AGAAGGT TGA ACT AGAAAAG CTGTGCT GTAGGTC TCTCCCT CTTTCCC GAGCTGA CCCATAG TGTATTC TAACTCT TGAAGAC CACAAAC CCTCAGC AAG AAG CAGCACA AGGCAAC GACTGGGTAGTGAG ACACCCT AGGCTTA CATGGTA CTAAAGATGAATGT CACGTCG AGT CTA TGCAAAT TTTCCTC CACCCCG CTACAGT CCATAAT TCAACTG AGAGATA AACAGGG ACTCCAT CCTCCGC CACTCAG ACATTAG GCA GGG GCTTTGC CGACACT CCAGTATTTAACAA GACTAAG TCCCGCA CTAAGTT CAAGTCGTATGG AC ACGGTTA TAGGGAC TGGGCAG TCA AGA CGGTTCG CGTCCTC ACATTAA CCTTTAT ACGATGC AACACGA GCCGTGT ATACCGA ATTGAAA TATATCT TAAGTTG AGA GGA CCCTCCA AACAGCGCGTGCTT GGCCCTCCCGAGTG GCGCATT TAGACTT CGCCTTT ACTTTCG CTCACAT TACTGTA GGACAAT GAA CGG TCAACCG ACGGAAT CATTCCC ACTTGAC CGCTCTT ACGATGA ACCTCCG TAGGATG CGGGGTC ACCCCGG ACTAACT AGTAGTA GT ATGT CTAGCCA GCCTCTT GGAACACTAACGAC GCTTGAA ATGGAAT GAAAAAA GACACAG TGAGGCC AGCCACA AGTCACGGTCGA

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

TCAAAATCACCG TTCATAA CCATCTT GCGTTTG CTTATTA TAGCCCC GAAACATGAAAGCA TTATTCT GAACCTA TTCG AT CCTGCCT AATGCCC AACAGTT CCGTATA ACAGTGC TTGAGTA CAGTGCC ACGGGGT AGTTTTA GGTAATA GTGTACT TACAGGA TTGATGA ATGGCTT GTCATAC AGC GTA CGTTCCA AATTTAC TGGTATTAAGGATG TGCTGCT CTGTTCC TAGGTTAA GACAGC GTGAGTG GAGGATA TTGGTCT AGGAGAA AGA GGC GACCTTT TATGTTG AGTCCTC CCAGATG CCTGAGC TGAGTTG TATGCCC GGTCCCA GAGCTAT TGTAGTT TAT TTT CCCCTGG TATGTGG GCTAGCT ACTGATT TACACCC GTTTTGCGTTTTCT GAGTCAG ATAGATT CTGCGACTAACGCA ACTAAAA TCT TTC TCGGGTT CTGGCTA TGAACGC ATAGGCT ATGGGGA ACGCATA ATAGCGG GAAGTCA GTCCAGC CGCGAGG CCGACTC TTTGTCG TTA ATG ATCCTCT TGACGAT TATCCCG GGCTACCTTTCGGC GTCATCG TTTATCT TTGGTTTGTTCAGG AGCATGG GAAAAAT GTA ATG GTGCCCC CATAGCA CATCCGC CCGTAAG TGGGTCT TCCTCCC TTGCTGC ACCCTGC TCACAAT CACGACA GTTGTGT TCTGACT CTT CATTTCAGTT AGAGTTC TACTCTT AGCTGTA GGTAGCG TCGTATT TCAGGAA TAGACAA GCCCTCC GATGGACATGGACA TCCAATA CT CAGC CTCGAGG TACAAAC AATTGAG TCTATAT GTAGATG GATCTCA ACCGCTA ATAACAG TACCTCT CCGATGT CACGGTACAGAG

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

ACACAGCTACCG TAAAATTGAAGAGA CAAGGCCGGCTGTGTGGTGAT CACCCGG TCTAGCGCCTAAGG TGCTTTG TCAAAGTAC

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

CAGGTCCTAACA ATGTACTAGTGATA AGTGGCC TCGGAAG CCGAGGT TCCTGTG TAAATTG AAGGGCC GAGCATG CTTATGATA

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

AAATTCATCCGG ATCGCTC CATTTTA CAGACTG TTTCTCT CCCAAAA GTTGCGC CGCTTCTGGGAGTC ATGCTTA TGAGGTAAT

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

TGGTTTTAGTCAGAAT GTCCGGTCGTTCCCGGCCGCG TAGTCCA ATATTTCCACTCGT CAGACGC AGTAATCTTTGCTT CAATCCTCCATTC T

T G G A G A A G C C T G C A G G T A G T G G T A G T C C T C T G C G C A G G C T A A T T T C C C A A G C C C G G T C A A T G T C C A C C G G A G C T A T C T G G T T C A G A T C C G A G C G
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Supplementary Figure S15: caDNAno design diagram of the 126-helix bundle shown in Figure 3. Blue: SC1; orange: SC2; light blue: core 
staples; green: edge staples; Diagram was prepared with caDNAno v0.1.22 

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

CATGGGTTACACCCCCACCTAGACTACTTAAGAAGGTGCTATTGCTCCTGATTTCCAATGTTTGAATCTCCCTCCCACCAT TTCATTGGCAACAG

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

catatgacaagatgtgtatctaccttaacttaatgattttgataaaaatcattaTAATGCCAGGGTCAGTGAGATGT CCTATTCACTGTCCCTAC

g g t a a a g a g a g t c g t g t a a a a t a t c g a g t t c g c a c a t c t t g t t g t c t g a t t a t t g a t t t t t g g c g a a a c c a t t t g a t A T C A G G T G A T A G T C C A G T

AAACTGGAACAACACTCAACCCTATCTCGGGCTATTCTTTTGATTTATAAGGGATTTTGCCGATTTCGGgtagaatt TGTCAGACATGTGATCCC

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

CTCCCTTTAGGGTTCCGATTTAGTGCTTTACGGCACCTCGACCCCAAAAAACTTGATTTGGGTGATGGTTCACGTAG GCCTATCCAACCCATTGC

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

CATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCCGC ACTTCCACAACAAGCCCATCTGCTC

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

ATTGGGA ACCGTACTTTAGTTGCATATTTAAA AGAAAACTAAATACTGGATTGGACAAGTGTTTGTCTAA CTAGACACTGTATCATACCCCCTCC

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

CTAAATCTACTCGT TGACCTCTTATCAAAAGGAGCAATTAAAGGTACTCTCTAATCCTGACCT CTTGGATTAGATGG GGGTTAGATTTACTTATC

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

GGTTATTGACCATT TTTGCTTCCGGTCTGGT TACTATCTTTTTGTAGCACTAGGATACTATATTAACTACTCTTTAGTTTTGTCATG GCCTGGTACCAAAACTGA

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

GCGCCCCAAATGAA TTTTTGATGCAATCCGCTTTGCTTCTGACTATAATAGTCAGGGTAAAGACCTGATTTTT TAACAGTAACCAAA CATACCTGCCATCTTAGC

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

CTACTATTAGTAGAATTG CTCGTTTTCTGAAC TTAAATGTGGCCTAGGGTATTATGCTGGAGAGCTAGGTGTCAGTTCTAAAAAGGATAAG CCAATTGCTGGGTC

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

TGCCTTGCCTGTATGATT GACGCTATCCAGTCTAAACATTTTACTATTACCCCCTCTGGCAAAACTTCTTTTGC AACATATACACATATTA AAGAAGTGATTACC

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

TGAGGCTTTATTGC ATTTTGGTTTTTATCGTC CAGACTAAAAGGCATGACAGAAGACTTCTTATGGGTAGCAGTCTTATTTTTAGAGT CTTGATATACCCACTTT

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

TTGGTACAACCGAT GTTATGTATCTGCATTAGTTGAATGTGGTATTCCTAAATCTCAACTGATGAATCTTTCTA CAGCTACCTGGGTT ATACTGAGGTAGCTATT

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

TATTACA GTCAGGG CGTTAGTTCGTTTTATTA GCAGGTATCTGGCTTGCAGGATCCATTTCTGCAAAGTAAGAGGGGGTCA TGGTACA AGCCAGTACAAAATAAT

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

TCTTAAAATCGCATAAGGTAATTCACAATGATTAAAGTTGAAATTAAACCATCTCAAGCCCAATTTA GACATGGGAACCCCTCTTCCTACTCACCTCTCTCAGAGGCAATGC

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

TTTTTATCCTTGCGTTG TATTCACTGAATGA GCACAACTGTGTCTATAAATTGCCTAATGAATCCATAGACTTTACCAATGCTGTCTAGATATGCTTAAAGGAAGAGTGTTG CTGAAAGGCCAGGT

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

GCATTGCATTTAAAATA ATGCGCCTGGTCTGTACACCGTTCATCTGTCCTCTTTCAAAGTTGGTCAGTTCGGTTCCCTTATGATTGACCGTCTG AAGTTGACTTTTAGCCTG GTGCTTAGGGCAAA

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

CACCCTTTTGAATCTTT TAAGTAACATGGAG GGGATGCAGCACAAAAATTGATACTTGTAGAAAGAGGATTCAGATATATTGAGCTGTGCTACCATTAATAAAGATGGGTCC AAAAACAAGTCCTT

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

TGGTGATTTGACTG GGGGGTCAAAGATGAGTGTTTTAGTGTATTCTTTTGCCTCTTTCGTTTTAGGTTGGTGCCTTCGTAGTGGCATTACGTATT AGGTGAACCAAGTC CAGTTCCATCAAAGTGG

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

CAGCTAGAACGGTT CTTCCTCATGAAAAAGTC TGCAAGCATGGCACATAGCACCTAACTTCATGACTGTTATTCATTTACCTGAGTATAGGATTTCATATAGATCCAAA ACTGCATCTATACTGTA

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

ATAGCTACCCTCTC AGCGGCCTTTAACTCCCTGCAAGCCTCAGCGACCGAATATATCGGTTATGCGTGGGCGATGGTTGTTGTCATTGTCGGCGC GTGGCATTGATGAA TAATGCTTTCAACTCCT

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

ATGACCTGATAGCCTTTG GTTTAAGAAATTCA CAGGTCCTAGGAATTATAGGTTGTACACTGGGCCTCCTGGGAATTGTTTGCTACTTGACCTCTTTCATGTACATGTTGAT CTACCAACCAATAG

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

TCATCGATTCTCTTGTTT AAAATTATTATTCGCAATTCCTTTAGTTGTTCCTTTCTATTCTCACTCCGCTGAAACTGTTGAAAGTTGTTTAGCAA CTCTGATCAGTTGCAAT GATGGCTAAAGACC

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

TACATATGATTGACATGC AATTCATTTACTAA TTCCCTAGTATGCTAGCTTAGCAACCATAAGGTCTATTGTCTCAAATCAAAATCTAGGGGAACATGATCTGGATGCCCAT GCCCTACTTCACAC

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

AAAAAAAAA TCCTGTTTTTGGGGCTTT TTTGTACTGGTGACGAAACTCAGTGTTACGGTACATGGGTTCCTATTGGGCTTGCTATCCCTGAAAATGAGGGTGGT TGACTGACCACTGGCAA AAGGGTCTTGGACC

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

ACAATTTAAATATT TTCTGAGGGTGGCGGTT CTGGTCTTAGGCCATATCCTGTTCTAGAACACTTATGCACAATCAATATGCATGGGCTGTGTGAGGGCTGCTATCTG GCTATCATTCTACTGGTG

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

TGCGAATTTTAACA ACTTATCCGCCTGGTACTGAGCAAAACCCCGCTAATCCTAATCCTTCTCTTGAGGAGTCTCAGCCTCTTAATACTTTCAT GCCTTGAAATTCTT ACCTGTCCTTGATGCACT

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

AAAATGAGCTGATT TCCGAAATAGGCAGGGG TACCTCTGTACAATTGAAGATAATGGTACTCAATGATATTTTGTGATTCAAATTTACAGAGAGCAGTAATGTTCCCA TGCCAATGAAAATAGCAG

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

AATTATTTTTGATGGCG AAAAGCCATGTATGACGCTTACTGGAACGGTAAATTCAGAGACTGCGCTTTCCATTCTGGCTTTAATGAGGATTTAT GGACACCTGATCCAGAAA GGAGCAACATGGAG

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

TTGATGAAAGCTGGCTA CAAGGCCAATCGTC ATGCCCTTGCTAGGGCCCAACTCTGTCTCCTGTAAAGTTAAAGTGCCTTCAGGAAGTTGGTGAGTAGACCTGAATAATTCA CCACCAAACAGCTC

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

AATCCGACGGGTTGTTA CTGAGGGTGGCGGTTCTGAGGGTGGCGGCTCTGAGGGAGGCGGTTCCGGTGGTGGCTCTGGTTCCGGTGATTTTGAT TTCATCATAATCCTTGTC TACTTACTCTAGAC

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

CATTACGGTCAATCCGC AAACGCTAATAAGG CACACTAGCAGATGTTTTATCATGGAATATTATCAATGTAGCTCTGGGGGTAACTTTGAAAAGCTGTTCA TCCATGATTAATCACCAACTGAGTC

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

GGTTACGATGCGCC TACTGATTACGGTGCTGCTATCGATGGTTTCATTGGTGACGTTTCCGGCCTTGCTAATGGTAATGGTGCTACTGGTGATT TATGAGCCCTTAGG GTTATAGACAGACTGGCC

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

CGTCGTCCCCTCAA CAAATGGCTCAAGTCGG GCCCAGCAGCTATGGTGATCAACTGGCTAGAATGACTTGTGTACCTACCCTAATTTTAATTTCACTCTGACATGCAG CCATCTAGTCTGCAGTGT

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

AGTGCGATCTTCCT TTGTCTTTGGCGCTGGTAAACCATATGAATTTTCTATTGATTGTGACAAAATAAACTTATTCCGTGGTGTCTTTGCGTTT TACAGGCAGTTTTT GTCCAGATAACCACTCTT

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

CCAGAAGCGGTGCC CTTTATGTATGTATTTT CAGTCATTCCTATACCATATAAAATGGAGTACATCTACAAGCACTGGACTACCTAGGTTTCCTGGATAGTAACTCTA ACAGTTAAGTCTATCTAT

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

TGGCGAATGGCGCTTTG TCGGTTTCCTTCTGGTAACTTTGTTCGGCTATCTGCTTACTTTTCTTAAAAAGGGCTTCGGTAAGATAGCTATTGCT GAGTGGTCTCCATGCCTC ATTCTCTCTTTGAG

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

CCGATCGCCCTTCCCAA TGCTCTTATTATTG TGTTAGTAGATACCTTCAACCTTGGAGCTCACTCAGAAAAAGCCTGAACCCAGAATTAAAACATCCTGGTGTACTCTGGCA GATTGTATGTGAAC

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

TTCGCCAGCTGGCGTAA TTAATTCTCCCGTCTAATGCGCTTCCCTGTTTTTATGTTATTCTCTCTGTAAAGGCTGCTATTTTCATTTTTGACGT TAATGGGCAAGCTACTAC CTGGCCATTAGAGA

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

TACCCAACTTAATCGCC TTTCTTATTTGGAT AGAAAATCCCAAAGATACTCTCCCAATGGCCAGTCCAAGCTTGAAGTCAATGCAACCTCTAGTAATAGGTAGAGGCTGCCA GCTGGACCAACACC

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

AACGTCGTGACTGG GGATAAAATTGTAGCTGGGTGCAAAATAGCAACTAATCTTGATTTAAGGCTTCAAAACCTCCCGCAAGTCGGGAGGTTCGC TTTTCTGAGGAGCT ACCATGTGGGGTGTCCA

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

GAAAGCTTGGCACT TAGAATACCGGATAAGCC CTGCAACACAGTTGGACTGGTATTCCTCAACATCAACAATTAGTAAAAGCAATGGTTGTGACCAAGGAATGAGACCA GCCTCTCAATCTTCCAG

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

GAAGAACATCCACC GTGCGGTACTTGGTTTAATACCCGTTCTTGGAATGATAAGGAAAGACAGCCGATTATTGATTGGTTTCTACATGCTCGTAA ATGTCAATTCCCCT CCACACAACCTATTGGA

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

GTCGTGCGCATGAA TTTTCTTGTTCAGGACTT TTATGACCCAGGTCAATAGCTTCTGGGAGGCTCTTCTAGTTTCCACCTTTGTACCAGTATCCTATTTAAGATAGGTC CTATATAGGGTGAAGTA

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

AAGGTTGACAATTCAGCA TTTTGTCGGTACTTTATATTCTCTTATTACTGGCTCGAAAATGCCTCTGCCTAAATTACATGTTGGCGTTGTTAAAT CTGGAATCTAATCAAGT AACTATACAGTGCA

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

ATTAGAAGCGGGGTTATT TTAAGCCCTACTGT CAGAGACAGCCCTCAGGATTACTGATGGACCTTCTTCAAGTCTTTTCTAGCACAGGACCTACAGGGAGAGGGAAAGTCAG CTTGCTGTGATAAC

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

GGTATCATAGAGTCACTC CCGGTGTTTATTCTTATTTAACGCCTTATTTATCACACGGTCGGTATTTCAAACCATTAAATTTAGGTCAGAAGATG GCATTCTTAGAACTCTT CAAATTGGGAAGAT

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

CGACGAGTTGCTTACAGA ATATTTGAAAAAGT TTACTAACCTTAGTCACTGGTTCTACCAGCCCAGGAATCCTCCTTGGGCTAGCCTCCAAGAAGCTTCAGACTCCTTAATA TTACTTCTCCAGGA

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

CGTCAGCCGATTCAAGGC GTTAAAAAGGTAGTCTCTCAGACCTATGATTTTGATAAATTCACTATTGACTCTTCTCAGCGTCTTAATCTAAGCTA TCATCTAACAGATAGTT TGCTGACTCCAGAC

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

AGTTCGGAGAAATG ATTCTAAGGGAAAATTA AGGGCATATGGGACCATAGCTCAACTACAATAAAACCAGGGGCCACATAAGCTAGCAATCAGTGGGTGTAAGTGTCT GGCCACTGTTGGGGCCCT

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

TTACTCATTACACC TTCAAATGAAATTGTTAAATGTAATTAATTTTGTTTTCTTGATGTTTGTTTCATCATCTTCTTTTGCTCAGGTAATTGAA AGAGGACTCATCTG CAGCTAATCTTAACCTCA

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

AACAAGCACCACGT GCGCGATTTTGTAACTT GGTGCCCTCTATGACTAGCCCAAGACTCACAGACAGGATAGCCAGCTGTACCCCACACTCCTCTTGCCCTGGGCACT AGTCAACCAGCTTTGGCC

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

CCCGGGGATCCTCC AAACCTGAAAATCTACGCAATTTCTTTATTTCTGTTTTACGTGCAAATAATTTTGATATGGTAGGTTCTAACCCTTCCAT GTCAGGGTGTTAAG CCCAGATGACCTGCTGGC

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

TATGACCATGATTACGA CAAACAATCAGGAT CCCTTCTCATTGTCAAGAACATCTGTTCCTAGCCACCCTGACCCTGCCTCCCTGAAGCTGCTCCCATAGGCCCACTGATCT TGTGGGTTGCACTA

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

TGTGAGCGGATAACAAT GCAAAATGATAATGTTACTCAAACTTTTAAAATTAATAACGTTCGGGCAAAGGATTTAATACGAGTTGTCGAATTGT AGTCCTGGCTGCAATCTA GCTTCCCACTATAG

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

ACTTTATGCTTCCGGCT ACTTCTAAATCCTC ATCCCTAAGTCCATACATAGGACCACAGTAGCTTGGCTATGCTCACAATTTGCCATGTATATCAGTCCCAGAGGTATGCAA GTACCACATCATTT

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

AGTTAGCTCACTCATTA TCCTTTCAACTGTTGATTTGCCAACTGACCAGATATTGATTGAGGGTTTGATATTTGAGGTTCAGCAAGGTGATGCT ACCCAAATGGGATGAGAG AAAGGAGCCCCTAT

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

GAAAGCGGGCAGTGAGC TGCTGCTGGCTCTC CCAAGGTACTAGCTACAGCACTTGAATATGGTCTACTATGAGTGGGACTATTAATGTCATCTTTCTGTAT TTTCAAAAAGTGAAGCCTATGTGCT

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

ATTCATTAATGCAG GTTCGGTATTTTTAATGGCGATGTTTTAGGGCTATCAGTTCGCGCATTAAAGACTAATAGCCATTCAAAAATATTGTCTG AACACCACTAGAAGTTATCCAGCTAGTCAAGG

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

CAAACCGCCTCTCC TCAGACGATTGAGCGTCAAAATGTAGGTATTTCCATGAGCGTTTTTCCTGTTGCAATGGCTGGCGGTAATATTGTTCTGGATATTACCAGCAAGGCCGATAGTTTGAGTTCT

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

AAGAAAAACCACCC CTCAGGATTCTGGCGTACCGTTCCTGTCTAAAATCCCTTTAATCGGCCTCCTGTTTAGCTCCCGCTCTGATTCTAACGAGGAAAGCACGTTATACGTGCTCGTCAAAGCAAC

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

ATCAGCTGTTGCCC TTCCTTTCTCGCCACGTTCGCCGGCTTTCCCCGTCAAGCTCTAAATCGGGGGCTCCCTTTAGGGTTCCGATTTAGTGCTTTACGGCACCTCGACCCCAAAAAACTTGATTTG

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

ACCCTATCTCGGGCTATTCTTTTGATTTATAAGGGATTTTGCCGATTTCGGAACCACCATCAAACAGGATTTTCGCCTGCTGGGGCAAACCAGCGTGGACCGCTTGCTGCAACTCTCTCAGGGCCA

AGCCTTTATGCCTGGTTTTTTTTTT GAGTGAC TATTGGG CACTTAG TTGGGGC GGTGAAC GTATTGT CTTGGCT CAATGCA GTGATAA TTTTTTTTTAATTCTTTGACTGAAT

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

TGAGGTCTGTAGTGTTTTTTTTTTT AGGAAGC AAAGTAG GCCAGGC AGGCTAT GTGCAGT AAGGATG CATTGAA TTACTTC GGACAAA TTTTTTTTTCAGATTGGAGAGGAGG

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

CTCTTTACCTTTTTTTTT CACGACT AACTCGATATTTTA ATGTGCG AATCAGACAACAAG AATCAAT ATGGTTTCGCCAAA ATATCAA TTTTTTTTTACTGGACTATCACCTG

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

GATGGCCCATTTTTTTTT TCAGGGC CGAAAAACCGTCTA CAAAGGG GTGGACTCCAACGT AAAGAAC AAGAGTCCACTATT CAGGAAC TTTTTTTTTCTTGTGGGTCCCCAAA

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

GAAGAAAGCGAAAGGATTTTTTTTT AGGAAGG GCGAGAA GAACGTG AGCCGGC CGGGGAA AGCTTGA AACCCCCGATTTAG CTTTTAA TTTTTTTTTCACCAGAACCCCAGCT

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

CCATATAACAGTTGATTTTTTTTTT TTTCATT CTGGAAG ACTGTCCATACAGT TTTATCC GCGCGTG CTACAGG AACGCCG CTGTACT TTTTTTTTTCTAATTTTAAGACAAG

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

TCAACATGTTCTGCGATTTTTTTTT CTGTAGC TATAATG TGCTGAA GCTTAAT GCTTAGA GTATTCACATTTTTGCGGATG TAGGGCA TTTTTTTTTTCTGCTGTCCTTATCA

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

CCATTAGATACATTTCGCATTTTTTTTT TGTACTTCTCTCCAACTTTGA TATAAGG CATTCAATCTATGC ATCCACC CAGAGAC CACACACACCTCCA TTTTTTTTTTGGGGGCACATGAGTG

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

AGCGATGTTTAGCTATATTTTTTTTTTT GCTTCAA GCGTTTTAATTCGA AAATATC GCCCGAAAGACTTC GCGATTAAGAGGAA TACATCATACCATG TTTTTTTTTCAGCTGTGGAGTAGAT

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

GCTGAAAAGGTGGCATTTTTTTTTT TGACCATAAATCGA AGGCCCCCATGAAA CTGTGAA TAACTTG TAGTTTG CTAAACA TCTGATA TTTTTTTTTATTGGTGTGGTTTGTGTTTAATAAGT

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

GCATTAACATCCAATATTTTTTTTT ATGCTTTAAACATA CCCTCAA TGAATCC TATTCAT TCATAAA GGAATCG ATACTGC TAAACCATGTAGCA GAGGCAG TTTTTTTTTCAGAGATGATAT

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

GAATTAGCAAAATTAATTTTTTTTT CGAGAGGCTTTTAA GATCTCCCAAGAAG TAGATCT ATCTCCT CTTGTGA CTAGTTT TGCTACT GAACTCATCTCCAA TTTTTTTTTCAAGCATGTAAT

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

ACGAGCATAAAGCTAATTTTTTTTT CCCTCGTTTACCAG ATCATAA GTAAGAGCAACACT AGGCATA CAAAAGGAATTACG TTTTTTTTTGGGTGTGCCTCATAAGGCTTATTCTTATGCAGC

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

GGAAACATTATGACCCTTTTTTTTT ACAACATTATTACA ATGGGTCTGCAAGA ACATAGC TTCACAG ATATGCACAGATCT CCTCTAG TTTTTTTTTTACCCAGTCAATAGTAAAAGTCCTAA

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

GTGAGAAACACCAGAACGA AATCTAC GAAGAAA ACGTTGG AGTCAGG TTATACC TGGCTCA GTTAATGAAGGGAC GTGCATG GCCTAGG ACTGTGCACCTATGAG

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

AAGCCTTTATTTTTTTTTTTT TAAGGCTTGCTTTTGCGGGAG CATACAC GAAAGTT GCAAATA CTCAGCA CTAATAT TCCACAA ACTAGGA AAATTCA AACTTAG AGGTTGGCAACTCT TTTTTTTTTCTAACTGGTTCTCTGC

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

AGAACCCTCATATTTTTTTTT CAAAGCTGCTTTTT AACGTAA CCAAATC TCATTAC CGGATAT CAAGAAC ATCTTGA AAGAGTA CTTCATC TAAGGCTGGCTGAC CTTGAAA TCTAAGC TTTTTTTTTCAAGATCAAGAAGACC

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

CGCTGAGTAATGTGTAGGTTTTTTTTTT TGGCCGGAACGAGG CTCTTCA GAAGATG AACAACA CAGACCT CCATAGT TTTGCTG ACCTGGA TTGCCTT CTAGTCC TTGAGAA AGGTCAC TTTTTTTTTGCCTATCCCAAAAGAA

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

TGAGAAAGGCCGGAGATTTTTTTTT CGCGACC CGAAATC ATTGTGT CTGATAA TCATCGC ATTTGTA AACGGAG AAAGTAC GCGAAAC ACCAAGC CGATTAT TTCTGTACCTGTAG TTTTTTTTTTAGACTGGAGGTGTGTACT

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

AATCAATATGATATTCTTTTTTTTT AACGGGT TCCATTA CCTTAGTTCCTATT CTATGAA ATGGCTA GAACATG TAGCTTT TTTGTTA TTTAATG GGATATA AGGACAT TGCATTT TTTTTTTTTTTATAACATTCCAAGTTAA

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

AAATAAATTAATGCCGTTTTTTTTT AGGACTA GGCTTTG CTACAGA GCAACGG GAGGGTA TCGGAAC GACAGCA AGCGAAA CCTCAGC TCGTCAC TGCGGGA AAGCTTAGGCTGTT TTTTTTTTTAACAAGCCTACTAGCAGAT

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

TTTTTTGAGAGATCTATTTTTTTTT CCGATAG CTTGATA TAGTACTACCCCAG TCTTAAT CTATGGC CTTATGA CCAACTA AGCATGC ATGATTC CTACTGG GAGCCTT CATGCTG TTTTTTTTTGATTGAAGTGATTCTCTCT

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

CCTGAGAGTCTGGAGCTTTTTTTTT TTGCTTTCGAGGTG TATCAGC ATCGGTT TAATTGT GAGCCTT CCAAAAG AAAGGCT CCAAAAA AAAATCT CACGTTG ACAGTTTCATAATT TTTTTTTTTTGTGTGATGGGGAAAGACT

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

GGTAATCGTAAAACTATTTTTTTTT CTGTATGGGATTAC GTTGGCTTGAATTT AAGATTT CCAGTTC TGGAATC AGGCCCT AGTTGTT GTGGAAT GTGCCAA TGCTAAA AGCATGAATGAGCC TTTTTTTTTTTTAGGGGAGGT

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

CCGGTTGATAATCAGATTTTTTTTT TCTTTCCAGACGCC TTTGTCG CTAAAGT TAACGAT GTTAGCG CCTCATA AGACAGC ATTCCAC CTGTAGC ACAACGC CACCTAAGTTTCCCACCCTCT TTTTTTTTTAGGAGGTCCCTG

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

GAGCCAGATTGTATAAGCATTTTTTTTT TACCGCCACCCTCA TAGTGCC AATCCAT GCTTACA AGAGCCA GAGAAAC AAAGTAA TATACTG TGATAGG AAAACCT AGGGTTTCAACACC TTTTTTTTTCTAGTAACAAGTGAGG

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

ACGTTAATATTTTTTTTTTTT CGCCACCCTCAGAA TTAGTAC AGGAGGT CGTACTC GTATCAC AATAGGT AGCCCGG TAAGTAT GTTGATA ACGCCGTCGAGAGG TGGGTATTGAATGG TTTTTTTTTACCTAAAATCTGTATC

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

AAATTTTTGTTATTTTTTTTT ACACCTATTATTCTGAAACTT AGGATAA CTATCTA TTTTGCT TTTAATC CAGGTTC TATTAAC TCCTAAA CATCAGA GCAGGAT TAATTCAGAAGTGT TTTTTTTTTTGTGACATGTTAAAGC

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

AACCAATAGGAATTTTTTTTT AACAGTTAATGCTT CCGTATA ACAGTGC TTGAGTA CAGTGCC ACGGGGT AGTTTTA GGTAATA GTGTACT TACAGGA TGGATGA GGCTTAAGAAACTT TTTTTTTTTTAGAATATCCCCCTGT

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

AACGCGTCTGGCCTTCCTGTTTTTTTTT TAATATTCACAAAC GATAAAG TGTAGGA ATCCTGG CTGAGTC TGTCCTA ACTGAGA ATTAGAG TATGAGT GTATTTG ATAGAGT GCCCCTA TTTTTTTTTTTGTAGCAGACAGTCA

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

GGCAGGTCACATTAAATGTGAGCGAGTTTTTTTTT AGGTTGA TGACAGG CCAGCAT GCCGCCG CACCAGA GAACCAC GCCACCA CAGAGCC CCACCCT GTAGCCA TTAACAG AAAAGGT TTTTTTTTTTTCATGCAGAGGATAT

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

TACTCCGTGGGAACAAACGTTTTTTTTT AGGCCATCTTTTCA AAAGGTA TCCCTGG CAAGTTA CTAAATG AGTATGT ATAATCT ATGTAAG TATCAGA CTAGTGA CAGGACA CCTGTTT TTTTTTTTTAGGTGAATGCAGGGGC

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

TTGGTGTAGATGTTTTTTTTT CCGGATAGGTCACG TCATAGC TTTTCGG ATCGGCA CGTTTTC TGTAGCG GTCAGAC CTTTAGC AGTTTGC TTGCGACAGAATCA AATGCTCTGGAATT TTTTTTTTTCATAATTGGGTTTTGC

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

GCATCTGCCAGTTTTTTTTTT AAGGAATTAGAGCCAGCAAGT CCTGTTG GGGGTAG ATAAAAA GCCACCA AAATGTA TTAAGCC GTTAGAA CTGACCA TTTATCT GCTGAGC TGTCACT TTTTTTTTTAGTTTAAGTGGTAACA

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

AGTATCGGCCTCTTTTTTTTT TTATCACCGTCAAC AGGTGAA TCATTAA AAATTAT TTGACGG GTAAATA AGGGAAG TTGAGGG CAACCGA GCAAGGGCGACATT GCAGAGA GAAGGCA TTTTTTTTTCCTCAGGCATAGGTCA

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

AGCCAGCTTTCCTTTTTTTTT GTGTGGCAACATATAAAAGCC GTGTCTG GCCATGT ACTCCAG TAACTCC TGTTGGG AGGGTTC ATATGAC TTAGGAA TAGTGGA TGTGTAACAGACTT TTTTTTTTTCTTCCAGGGGGCTTAG

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

CCGGAAACCAGGTTTTTTTTT TAGCAAACGTAGTG AGTATGT ATTACGC ACTCCTT GATTAAG CTGGCAT AAAAGAA AATACCC ATAACGG CGCAATA CTGGAAA TGCCCACCTACACA TTTTTTTTTGGGATGGATGTGAGGC

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

ATTTCAGGCTGCGCAACTGTTTTTTTTT GGAGAAACAATGAA TGTCACT GCCATGG TGAAAAA AGGGGCC CAGGCAC CATGCAA AGGTTTG GACTCTT ACCTTTA ACAGATT CTGGCTG TTTTTTTTTAGTCCTGATAAGATTC

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

CCTGCGGGCCTCTTCGCTATTTTTTTTT AGTTAAG AGAATTG ACCCACA AGAGATA ATATCAG AGCGCTA GTAATTG TCAGAGG AACAAAG TACTGAACACCCTG GAGGGTT TGCTCCA TTTTTTTTTCCTGGGAGTATATTCA

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

TAAGGGGGATGTGCTGCAATTTTTTTTT TGCGATTTTTTGTT CATCATT TTGTAGG TTACTCT TAGAAGT CCACATA GCCATTA CTTGGAT CCCTTTA GCATTAG CTGTTCT AAAAGCT TTTTTTTTTCAACCACTAACCAAAC

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

CAACGCCAGGGTTTTCTTTTTTTTT CATATTATTTATCC AAACAGC GCCAGTTACAAAAT CTAATTT CGTCTTTCCAGAGC TAACGAG AATCTTACCAACGC AACTCTG TTTTTTTTTCTTATTAGTTGCTTAAGCCACCTGTT

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

TAGTAAAACGACGGCCTTTTTTTTT AACGCGAGGCGTTT AACTATGTCAATTAATTGCAG ACAGTTA TCTCTCAGTGTTTG GGCTCCA AAGCCCCACTTGCA GTGGGAT AGGCCCAGTACTCT TTTTTTTTTTCAGGATTTATG

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

AATCAGGAGAAGCCAGTTTTTTTTT CAAATCAGATATAG TAGCAAG ATTACCGCGCCCAA AGGAATC TTTATTTTCATCGT AGCCGTT ATCGAGAACAAGCA TTTTTTTTTATGGGAATGGTGAGCCATCACAGGAAGTACATC

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

ATTAAGTGGTTGTGAATTTTTTTTT AATATCCCATCCTA AGCCCTATGCATAT TGTGTAG AACTCAT CTGCAAAGGCTCTG CCTTAAG TGGAGGAGAGATTT ACTTTTA TTTTTTTTTGTGATGACTCTGATGGTCAAAGCAGA

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

ATTTAAGTGTCCTTAGTTTTTTTTT TTTATCAACAATAG GCGCCTG AGCTAATGCAGAAC CATGTTC ACGACAATAAACAA CCAGACG TAAAGTAATTCTGT TGTAAGG TTTTTTTTTATGGGGTGGTGGAGCTCTGCTGACCT

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

GACAATGTCCCGCCAATTTTTTTTT GAGAATCGCCATAT TCCCCATAGGAGTT CTTGTAT ACTAACT ACTGAAG GCCACAA AGCCTCA ACAAAGA AACCAGC TAGAGGC GGAATAATTTGTCT TTTTTTTTTTCTCAGAGGCCA

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

ATTTACGCTCGCCCTGTTTTTTTTT AGCCAACGCTCACT AGTATAA TCTTACC TACAAAT TGCGTTA TATCATA TGTTTAG AAAAGCC TACTAGA TCATAAT GTGTAATAGGGAGTTATATAA TTTTTTTTTGCCCTGGGGTTT

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

CAGTGCGGCCCTGCCATTTTTTTTT TTTAGTTAATTTGA CCTGCTGCTTGGAT AACTGTT GTGCTGA CCTCTTG GTTCTCA AACAGCA TGATGCT AAGTCAG AGATTGT GCTTAGCTATCATG TTTTTTTTTTGGAATGTCATT

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

GGGCACGAATATAGGGTTTTTTTTT GAACGCGAGAAAGT AGACAAA AATCGCA CAAATCC GCTGATG TGTAAAT AACTATA GTTATAT AGGTTGG CCGGCTT TGGGTCTTGAGTTTGAAGCCT TTTTTTTTTACAAATAAATGT

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

AGCGACATTTCACATAAATTTTTTTTTT GATGCACCCCCTTGAAAACAT ACCAGCT AATCTGGCAGTCTT TGCATAG GTTCATGATTGGCC CTAGTAG AAACAAAGTGACCATGAGGGA TTTTTTTTTTCAAATACTCCTTGTT

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

GTCGCTATTAATCTGACCTCCTGGTTTTTTTTTTT TGCTTCTGTAAATC ATAACCT ATATATGTGAGTGA TAAATCA ATGGAAACAGTACA TTTTTTA TTGAGTTGCCTGAGCCTTACC TTTTTTTTTTCAAGAGCTGGGTGGG

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

TTCATACAGGGCTTAAGCTTTTTTTTTT ACTGATGAGAGAGGCGAATTA TGAGGGT AGGTTAT GACAGCT GTGAGTG GAGGATA TTGGTCT AGGAGAA CTATGTTGGACCTTTGGCAGA TTTTTTTTTCCCCCAATGGTCAATC

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

ATACCACCTCGATAAAGACTTTTTTTTT GCTTTGA GGATTCGCCTGATT CAATAAC TACATCGGGAGAAA TACCTTT ATATACAGTAACAG CAGATGA AGTGGTCATGGTAAGGAACGT TTTTTTTTTGATTGTTTGCTTGAGC

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

GAATATACCGAGCTCGAATTTTTTTTTT GAAGCAGTGGATTATACTTCT GCAATTA GAGAGTCAAGGGAT GGGGATA AGCAGGAATTCTCA CTGCACA CTTGGGTAGTGGCTCACAAGG TTTTTTTTTATATTTCTAGGGGTGC

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

TAGCTGTTTCCTGTGTGAATTTTTTTTT ATCAATA GCAATTC GATGATG ATTATCA ATTCCTG TCATCAT GGAATTA AAGGAGC CCACCAG AAAGAAA CAGGAAC TTCAATA ACCTACT TTTTTTTTTATCTGAGCAAGAAATT

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

AAATTCCACACAACATACGTTTTTTTTT TCATTAGACTTTAC GGCAATG AAATGTG CATTCTG ACAGGAC CCACAAG CAAGGAA CAAAAGG TAATGTG CCAAGGG TAGAAGG CATTATG TTTTTTTTTTAGTTGGAGTGGGGCA

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

TTGTAAAGCCTGGGGTGCCTTTTTTTTT AATACAT AATAGAT AGCCGTC AGATTAG AACTAAT CACTAAC TTAGGAG AATATCT TATCTAA AAATTGAGGAAGGT TTAATAC ACTAGCC TTTTTTTTTGTGATTGATCCATATA

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

AACACATTAATTGCGTTGCTTTTTTTTT CTAATGAAAAATCT GGGGCAG TTTAAAT TATATGC CACTTCA ATGTTAG CAACACA AAAGATC GTGGCAT GGATCTG GTAAGGG GAATACT TTTTTTTTTCACAGAATCAGCCTGA

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

GGGAAACCTGTCGTGCCAGTTTTTTTTT CTCAGTC GCAACAGTGCCACG ACCGCCT CGGTCAGTATTAAC GGTGAGG GAAGATAAAACAGA GGGACATATGGAAAACGAACCACCAGCA TTTTTTTTTAATTTACTGACTCAAT

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

TGGCACGGCCAACGCGCGGTTTTTTTTT GAATACG ACCTGAAAGCGTAA CCTTCTG AACAGAGATAGAAC TCTGGCC GGGACAT AATAAAA GACCAGT GTCACAC TTCACCA TGGCAGA TTTTTTTTTAATGGATTATTTACAT

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

TGCCTGAGTAGACGTATTGGGCGCCATTTTTTTTT GTAATAACATCACT TTGATTA GTAGCAATACTTCT AACCGTT CCATCACGCAAATT AGTCTGT GTAAAAG CCACCGA AGTGAGG TTTTTTTTTAAGTGTTTTTATAATC

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

CTATGTTCACCAGTGAGACTTTTTTTTT GCGCGTA TGCGCCGCTACAGG CGCTTAA CACCACACCCGCCG GCGTAAC AGCGGTCACGCTGC CAAGTGT CGCTAGGGCGCTGG GAGCGGG TTTTTTTTTGGGAAGAAAGCGAAAG

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

TCACCTGCCCTTCACCGCCTTTTTTTTT TGAACCA GATGGCCCACTACG TCAGGGC CGAAAAACCGTCTA CAAAGGG GTGGACTCCAACGT AAAGAAC AAGAGTCCACTATT TTGGAAC TTTTTTTTTTGAGTGTTGTTCCAGT

T T T T T T T T T T G G C C C T G A G A G A G T T G C A G C A A G C G G T C C A C G C T G G T T T G C C C C A G C A G G C G A A A A T C C T G T T T G A T G G T G G T T C C G A A A T C G G C A A A A T C C C T T A T A A A T C A A A A G A A T A G C C C G A G A T A G G G T T T T T T T T T T
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Supplementary Figure S16: caDNAno design diagrams of 13-helix bundles designed using 1024-, 1536-, and 2048-bases-long scaffolds. 
Diagrams were prepared with caDNAno v0.1.22 
 
  

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

CTACAAGGTGTCAGGATCGAAGATTGCACGACGATGACTTACGGA CTGTATGTTGGTGAACGCGTATCTGTAAAGGTACGAGTCATAGGACACTAATTCATACAACGGCGCTTGC

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

CCTTCTGACTCAAAGCCAAGCCTGGATAACAGTGTCCTTCGGGTCCTCCGTGTTATGGA ATTCACCTGTCGGTGCAACGTAATATAACTCTCGAGACACACATAACGTCGCCCGC

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

GTGGCCTCCCGACCGCACTAGCACAACACAGGAGAGGACCGGCGAC GCTCAACTAGACATTAGTAGCAGGCATGCAGGGTGATTAAACGGGCATCGCGTTAGGCTTTAGCATGGCC

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

CTCGTCAAACGACTAACCCATCAG GAACTGACCAGAAGTGAGCAAAGGCGGTCTCAATTAACACTTTCCTATACGACCTCCTCTTCAGAGGGTCATGAGGAGTCT

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

CCTAGAGTCGCGGGCCAGCATCAACGCATGTGGTAAATT GTGATACAGACTTGCGGCGTCCCGTAAACCGAGAGTAACTTAACCATAAAGCTGGTGGGTATAGAACATATAGCGAT

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

GCAGTAAGAACCCTTAA CGTCATTTACTGCAGCCTCTGCAAGCGGAGGAACTCCACTATGCACTTAGGGACTACTGATATCAAATTCGCCGCCGAAACCCGCAAGATGGTGCTCTTTAACTGGCCA

A T C A A G C T T C C C G G C A C A G C G T C A G T G G C G G A T A C G C G C G A T G T C T G C C G T G C T G A A G T A G G G T A A G G G C C C T C C A T G C G G A C T T C T T G G T A G C T C C A A G A G T G G A T T C C C T C G T A A G T T C G G C T A
GACTTCCGGCTTAAGCTCTGAAAGGGTT TGATCTCGCCTCGGATGA

CTGGAGATATAGTTTTTTTTTT GATCTAC TTACATTGGGAGCA GAGCATG GACCAGTATGTCCC GGTCTTA TAACGTTTCCATTC TCCTTAG TGTCTGAGGGTGCC TTTTTTTTTGGACGAACC

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

TACGTCCGGCTGTTTTTTTTTT CATTGTTCAGGGAG CGAATCG ACCACCGTGTATAT CAGCTAGACCCCAAACAGAAC AAATGTG CGTCTTG GCATGAG TGCCCTG ACGCAGTCGCGTCC TTTTTTTTTCCTCA

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

AAGCAGCCGTGCTTTTTTTTTT CGTGGCAATGCTCT AAGGCTC CCTCGCTGCCTTCA TGACCACGTACGCTTCATGGC TTTATTC GCGCCCATAGGTTA GCATAAG CACACGC CTAACAT TTTTTTTTTTCATAT

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

ACTTCCACCCAGGTATTTTTTTTTTT GCGAGGTAGTATTCCGATGAA TCCCTTC TGCTGCGGCTTCCC TAGGGTC TCCCTGA CTTATGA TAGCGCG GGAGAAATTCGCAA TTTTTTTTTTAACCTCTACAACTGTC

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

TACGATCGATGGTTTTTTTTT ATATTCA ATTATAC CGGATGG ATGGCCGTACTGTA CCGTCAA GTATTTG CCAGACG TTGCCAG GCCCGAC TTCATCA CAGGCAT TTTTTTTTTTAAGTTCTGT

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

GATCCAACCTTTTTTTTTT ATTCGCG TCACTGGGCTATGT AACAGTT ATATGCG GTTCGCC CAGAAAG AGTGGCG CGAAACA ACGTGCG CTCCTAA TAATAAG ATTTAGC TTTTTTTTTTTCCAGAGAACTGGTTC

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

CTGTGCCGGGAAGCTTGATTTTTTTTTT ACTGACG ATCCGCC CGCGCGT CAGACAT CTACTTCAGCACGG CCTTACC TCCGCATGGAGGGC CAAGAAG ACTCTTGGAGCTAC GGAATCC TTTTTTTTTTTAGCCGAACTTACGAG

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

CAAGGTGTCAGGATCGAAGATTGCACGACGATGACTTACGGACAG TTCTGGTTCACTCAGTTAGCCTACTTATCGCCATGGGTTACGCTTTCACACTGAATGTGACAATTGTTGACCCGGATCTTTCGTACAGCACCGTTGCCGGCCGATCTATGAC

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

TCTGACTCAAAGCCAAGCCTGGATAACAGTGTCCTTCGGGTCCTCCGTGTTATGGAGCA TGGACGGGTACTGTGGAGGTCGGAGACTGAGCCCGTGAATTGAATCGCAGGTCCGGGTGCCCACCGACGCCGTCCGTTCGAAAGTCCTAAAGAATTCC

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

GCCTCCCGACCGCACTAGCACAACACAGGAGAGGACCGGCGACATA TGTTGGTGAACGCGTATCTGTAAAGGTACGAGTCATAGGACACTAATTCATACAACGGCGCTTGCATACTGGTCTAAGACCGAATGGAAACGTTACTAAGGAGGCACCCTCA

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

GTCAAACGACTAACCCATCAGCCA GCTCAACTAGACATTAGTAGCAGGCATGCAGGGTGATTAAACGGGCATCGCGTTAGGCTTTAGCATGGCCCATGAAGCGTACGTGGTCAGAATAAATAACCTATGGGCGCCTTATGCGCGTGT

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

AGAGTCGCGGGCCAGCATCAACGCATGTGGTAAATTGGT CAAATACCGTCTGGCTGGCAAGTCGGGCTGATGAAATGCCTGACAGAACTTGAACTGACCAGAAGTGAGCAAAGGCGGTCTCAATTAACACTTTCCTATACGACCTCC

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

GTAAGAACCCTTAAATC TCCACTATGCACTTAGGGACTACTGATATCAAATTCGCCGCCGAAACCCGCAAGATGGTGCTCTTTAACTGGCCAATACATAGCCCAGTGAAACTGTTCGCATATGGCGAACCTTTCTGCGCCACTTGTTTCGCGCACGT

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

AGACTTCCGGCTTAAGCTCTGAAAGGGTTCTA TACTTTACCCAAGTTATTGGCCGTTACGTTG

TACCTGGAGATATTTTTTTTTT GCAGATC ATGTTACATTGGGA CCCGAGC GTTAGAGGTTAGGT GGTACTT AGGCGTAGTGAGAT ACTAAAT ATTCCAAAGTCGGC GATGATA AAGCAATTACCTCA AGGCACG CGAGCTCAAGGATG TTTTTTTTTTTACTTATAA

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

GAGTACGTCCGGTTTTTTTTTT TCGCATTGTTCAGG TATCGAA CCGTGTA AACACCA GTGATACTCAGGCCCAAACAG ACATGAA TCATTAA GGCGGGA TAACTCT CGGGCCT GATAGCT CTCTGTG AACTGCG GAGCGCA GAATTGC GCTCGAA CATACTG TTTTTTTTTTTCTAG

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

TCTAAGCAGCCGTTTTTTTTTT CTCCGTGGCAATGC TCAAAGG CGCCCTCGCTGCCT AGATCAGGACGAACCTGTCCA CGAGGCG CACAGGGCATCATC GTGTAGA AGTGCTT GATTCCC GACTTCG GTATTAGCGTGATT GAACAAC CTATTTCGTCACCT TTTTTTTTTTTCAAG

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

GAAACTTCCACCCAGGTTTTTTTTTT TCTAACATCGAGTATTCCGAT AATCATA TGCACCGACAGGTG ATTACGT GAGTTAT GTCTCGA TATGTGT GACGCGGGCGACGT GCAGCTA GAAATGT GCGTCTT GGCATGA CTGCCCT TCGCGTC TTTTTTTTTTTACAGCCTCAACGCAG

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

TCATACGATCGATTTTTTTTTT TACATAT TGGATTA GTACGGA ACCCTCTGAAGAAG CCTCATG AGAGACT GCGAGGT TCCCTTC GCTTCCC TGCTGCG TAGGGTC TCCCTGA CTTATGA TAGCGCG TTCGCAA GGAGAAA AACTGTC TTTTTTTTTTAACCTCTAC

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

GCGGATCCATTTTTTTTTT AATGCTC GCTAATAAGCTCCT TCATTTA AACTGGT TCCAGAG GTATCAC CAAGTCT GACGCCG TTTACGG CTCTCGG TAAGTTA TTATGGT TATACCCACCAGCT TATGTTC ATCGCTA CGTACTG TTTTTTTTTTCCGTCAAATGGC

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

ACGCTGTGCCGGGAAGCTTTTTTTTTTTT GCCACTG CATCGCGCGTATCC CGGCAGA ACCCTACTTCAGCA GGCCCTT AAGTCCGCATGGAG TACCAAG TCCACTCTTGGAGC GAGGGAA GTAGCCGAACTTAC AAATGAC GCAGAGGCTGCAGT TTTTTTTTTTGTTCCTCCGCTT

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

GTCAGGATCGAAGATTGCACGACGATGACTTACGGACAGCCGGAC GCTGGCAAGTCGGGCTGATGAAATGCCT

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

TCAAAGCCAAGCCTGGATAACAGTGTCCTTCGGGTCCTCCGTGTTATGGAGCACGGCTG ACGGCCATTTGACG

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

CGACCGCACTAGCACAACACAGGAGAGGACCGGCGACATACCTGGG CGAGAGTAACTTAACCATAAAGCTGGTG

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

CGACTAACCCATCAGCCATCGATC CCTTTCTGCGCCACTTGTTTCGCGCACGTTTAGGAGCTTATTAGCTAAA

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

GCGGGCCAGCATCAACGCATGTGGTAAATTGGTTGGATC CGCCGAAACCCGCAAGATGGTGCTCTTTAACTGGC

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

ACCCTTAAATCAAGCTT CTTCTTGGTAGCTCCAAGAGTGGATTCCCTCGTAAGTTCGGCTACGTCATTTACTG

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

CTTAAGCTCTGAAAGGGTTCTATATCTC CAAAGGCGGTCTCAATTAACACTTTCC

CAGATCTACCTGTTTTTTTTTT TTGGGAG CCGAGCATGTTACA AGTTCTGTCACCTTGTAGGTC CAGTTCA TTTTTTTTTTCTCACTTCTGGT

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

TTCAGGGAGTACTTTTTTTTTT ATCGAATCGCATTG CGTGTAT AAACAGAACACCAC TTTTTTTTTTCAGACGGTATTTGCGTCAGAAGGCCC

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

CAATGCTCTAAGTTTTTTTTTT CAAAGGCTCCGTGG CTGCCTT AGGCCACGCCCTCG TTTTTTTTTTACTGATCGCTATATGTTCTATACCGG

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

TCCGATGAAACTTCCATTTTTTTTTT ACTGGTTCATTTGACGAGTAT CCAGAGA AAGTCTGTATCACT ACGCCGC TTTTTTTTTTGTTTACGGG

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

ACATATTCATACTTTTTTTTTT GGATTAT TACGGAT CTCTAGG GGCTATGTATTGGA TTCACTG GAACAGT TTTTTTTTTTTTCGCCATATGC

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

TGTCTTACTGCTCGCGTTTTTTTTTT CCGCTTGCAGAGGC AGTTCCT TAAGTGCATAGTGG TAGTCCC TTTTTTTTTTGCGAATTTGATATCAG

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

CCACTGACGCTGTGCCGGGTTTTTTTTTT GTATCCG GGCAGACATCGCGC GCCCTTACCCTACTTCAGCAC TTTTTTTTTTTCCGCATGGAGG
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Supplementary Figure S17: caDNAno design diagram of the switch object shown in Figure 4. Both arms are depicted individually. In the 
uncleaved switch, both arms are connected via one DNAzyme cassette between the two positions labeled as “1”, and another DNAzyme cassette 
between the two positions labeled as “2”. Diagram was prepared with caDNAno v0.1.22 
 
 

TTGGTAACTGTCAGACCAAGTTTACTCATATATACTTTAGATTGATTTAAAACTTCATTTTTAATTTAAAAGGATCTAGGTGAAGATCCTTTTTG

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

TCCTTTTTTTCTGCGCGTAATCTGCTGCTTGCAAACAAAAAAACCACCGCTACCAGCGGTGGTTTGTTTGCCGGATCAAGAGCTACCA TACACGACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGATCGCTGAGATAGGTGCCTCACTGA

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

GGTAACTGGCTTCAGCA AACCGATAAGGCAA AGACAAT CTTCCCGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCGCTCGGCCCTTCCGGCTGGCTGGTTTATTGCTGATAAA CCAGCGCCCTAGCGCCCGCTCCTTT CCGTCAAGCTCTAAATC

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

CGCAGAT TAACTCAGAACTACCGAGAAGCTATTATTCCGCCAACCCCTCGTAGAGTCTGAGGGATCAAGAGACATTTATCGACTCAGTGCGTAATACCGTTCGAAGCGATAGATCAATGGTGCTCCGTCA CTCCCAGATGATGCATGTTCGAGTACTTGTGAAATGGA

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

ACTGTTC CTTGTTT TGGCTGCTGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGC

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

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

TATGAAT CTGAGATACCTACAGCGTGAGCTATGAGAAAGCGCCACGCTTCCCGAAGGGAGAAAGGCGGACAGGT

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

AGCCCTC TTATAGTCCTGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTTTGTGATGCTCGTCAGGGGGGCGGAGCCTAT

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

CAGGATAGGTGAGCAGGCACTGGCACGTAATCAACCAACGGACTCACCCGTGTGCAGGCC ACGACGACCAGAGGCCAGTTATCC

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

TTACTGA ATGTGCATCCGCTCGGTTCTAAGGACATTATTTCA TACGGATGGCATGA ACACTGCGGCCAACTTACTTCTGACAAC

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

GGCGCCGTGCCTTCACGCCCTCCCATTTAGGAATACCTTGTCTCCGCCGTCTTTATTCAGTAGCCCTATGCATT

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

TAATAATTTCGACGTAACGGTGCTGTCTAACATCGAGACTGCAATTACCCCGCCAGACCTTTGCACTTCCACACTAATTTGGTCGATCTTTGCTTAACCGGGAACTATGTAGTCTATATGAGAATATTGAGCATAAGGTGTCAGCCAGCCTTTA GGGT

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

AGT ATTTAGTGCTTTACGGCACCTCGACCCCAAAAAACTTGATTAGGGTGATGGTTCACGTAGTGGGCCATCGCCCTGATAGAC

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

TCCAAAACTCTTAAGGAGAGGCGCGCACGGATATACATCGCGTTTAGGTTATTATGTCCCACGGCATGGCCAAATGA CTATCTC

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

TCTTTTACCTAGGAGAACCTCGTTTATCTTATTAGCGGGGAGCAACAACGAGCTAT CCTTGATCGTTGGGAACCGGAGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCACGATGCCTGTAGCAATGGCAACAACGTTGCGCAAACTAT TCT

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

TTGACGCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATTCTCAGAATGACTTGGTTGAGTACTCACCAGTCACAGAAA TTT

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

GATGCTGAAGATCAGTTGGGTGCACGAGTGGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCC GATTTCGGCCTATTGGT

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

CGC AAAATGAGCTGATTTAACAAAAATTTAACGCGAATTTTAACAAAATATTAACGCTTACAATTTAGGTGGC

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

TCATGAGACAATAACCCTGATAAATGCTTCAATAATATTGAAAAAGGAAGAGTATGAGTATTCAACATTTCCG

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

CCCTTCA CACGCATCAATCGATGCGGACATGGTCAGATTGCATCTGCGTAGGAACAGTTTCGT

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

TGCTGATTTCTTTGTTGGGGAGAAATGATATTGGG CGATTCC AGGCGGTTGCTTCAATTCGATGGGTATCTCATCCGAATG CCA

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

CTCTTATATTCACATGATAACGCACAAACTCGTTATTGTATAGCACGAACAGATATATTGCACGTG ATACGTA

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

GACGAGAGTATCATAATTGGCCTTGTTACATCCTGTAAGTCTAAGCTAAGGCGCCAGGA CGCCGTTTGCGCGA

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

TT AAGTCCAGAACCACTCCGGACGGCCAGCAGACGCGGATAATCCCGGAAATAGGTAG CAGGGTTTCTTAATTGTT

TC TGGAAATTCGTGATATGCCAGAGCGGCCCGGCCCCGGATTAGTCACACGATCTGAACTTATCCCAGGTAGTGTTTAGCCGTGTAGGGATATTCG

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

TGCGGAAGTTACTACAGCAGGGGACCCGAGGTCCGAACTTTAAACTTTTGTCAGTCGGTCAGTATGTAAGCCCACCA CCGTCGTAAGCGTGTGTGCCTCCCTAGAATCATAGGCCACTCGCTACTTCGTGGGGACAGGCCGCGAAATGCTAGACTCA

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

TGGATCTCGCTCTT CCTGACTCAATCTATTGCCCGGTCGTTG CAACACCAAAGAGGCTCTAGCCCAGTGTTCGGGCG CATAACCAGTTGTAACTAACAGAATACAGTTCTCTCTCAACGGCAACTACAAAATAGCATACTTGAGACC ACCTCAG TTCGCCTCGAGTCCTAAGCAGCGCTTTGGCTTCGG

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

CAGATTC ATGTTTTCCTTCAAACGTGCGATATAATTCCTCGCACCTAGCCGCCTAGCTGAGAAGTGTTATATAGGTCACTTGAAAAGAGTAGGTTCAGCATATGGAACTTGGGGGTTTGTTCGCTATGCGGTAACGCGTGCCCCTCTGACTTGT CTGT

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

CACTTTCCATGTAGGACGACAACGCTTGGACAATCCAATAGTTAGATAGCTAGTCGGACTTCTGGCCCGATCTAAACTCA GTAT

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

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

GAGTGCT CACGCTCTATTTGCTGGATTACCTGCATTCACCGAATCGCCTAATATACGTCTAATCACCTGTCAATTTAATCCTGG

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

CTGTTATGGAGTGC AGCGATCCGAGCCGAGCTGCGTCACCGGTTGGAAACACCTGCGCTACCCTCCAGTGGTCGGAATTCGCGT

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

TATGGCAGTTGATA CTATATTTCGTCCGATGTCCACCAACATAAGCGAGGCTACCTCTTGGAGGAGCATTCTTG

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

GACCAAGATAGTCGTCTAGATTCATCTTTAGCGACGTGACTTAGATTTGCAGAGGAAACG TCGTATTTGACCTT

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

ACCTTTCAGCCGAAGAGA GATAATTACAGACCCATACACCGATTAACCCCGACTTATAGGCGTAAGTGGTGTCCCTTGTATGACCCAGGCCATATCTATGCCCCCATATAAACCAGGTCGACTTCCCACTGATCGAACCAATAAGGAATGATCGCAGCCCATAAAGTA

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

CCGGGGACTACGAA GGAGCTTTAACTCCTACTTTCATACGCCACCGCACAGACTTCATTGACCACGTATCTGAGACTCCTTGTAAACTGACTACTCCAGCTCCAT

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

ATGGGTGGAGCAGC CTTAACGGAAAGAAGGGTGAAAGCTGCCACAGAAAATAAATTACTATTTACATTTGTAAGACAAAGTTAG

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

CAGTTTTAGTAGAGAAAACCCGATAGCCAGGCGTTCAAGCCTATTCCCCATTATGCGTCCGCTATTGACTTCGCTGGACCCTCGCGGAGTCGGCGACAAATAACATAGAGGATATCGTCACGGGATAGCGCTCTCCATTGGAATTGTACATGAGAGTT

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

TTGGTCATGAGATTAT CACGTTAAGGGATT GAAAACT ACGCTCAGTGGAAC GGGTCTG TGATCTTTTCTACG GATCCTT TGCTTAATCTCAAGAA

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

GCTTCGGAAAAAGAGT CACTCATGACACGTTGACTAT CGCACTATAGGACCTAAGTGT GAATGGTCTTGGCGTGTCTGT GGCTCCA GCTCACC GACCCAC AGTGCTGCAATGATACCGCGT TACCATCTGGCCCC GAGGGCT GATAACTACGATACGG

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

TCTAGTCATAGTGTCCCTC TGACATACCTGT TGTCACCTC ATCTAGT TAAGGATCGAGCTT GCGCAAG GGAGTGT TTTGGTTAGCTGGG TCTGATG AGGTCCA AGTGTAC CTAGAGTAAGTAGTTCGCCAGTTACT GGAAGGGAAGAAAGCG CGAGAAA GGAAAGCCGGCGAACGTGG

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

CACGAGTCAATTTGGT ACGCCTC TAAAACC ACAGTAA ACTGAGC GGCGTTA TTCATGC AGCTAAA TGATCAG CTTACGG CTAGTGCAGTTACC AACATGT TGCCCAC ACTTAAA CTGCAGG CTAACAAAAAGATA GTTCCAC GGTACCCCTAGGCC TTTCTCACGGAA

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

TACGGCTACACTAGAA AGTGGTGGCCTAAC TTCTTGA GCGGTGCTACAGAG TATGTAG TTAGCAGAGCGAGG CTGGTAACAGGA

GACCGCTGCTGGGTTC TCAGCCC CCCCCGT CACGAAC CTGTGTG AGCTGGG CGCTCCA GGTCGTT TTCGGTGTA

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

ATTCCAAGTGCCCTTC CTGCCGCTTACCGG TCCGACC GTGCGCTCTCCTGT CTCCCTC TTTCCCCCTGGAAG AGATACCAGGCG

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

CGTTTTTCCGTTTTTA TTGCTGG GGCCGCG GTAAAAA AGGAACC AAAGGCC GCCAGCA GCAAAAG AAGGTGA GCGGCTCTTGCT

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

GAATCCGCC TCGTTTC TGAGGTATCCTAACTCTCCCTCACAG CATAATTCTCTTACTG AGCACTG TATCACTCATGGTTATGGC

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

GGAAGCGCCACATCGT ACGCGGG GCGCCC ACATTTCT TTAAAGG GGAGATC CTATACG GAGGCTT CCCTAACGT

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

TGATCTGCCTCAAGGA ATAGACC TGAGCGA CTTACTC TTAGCAT CTGGGTG TCATCTA AACGTCG CTCGGCCCTAATTA CTTAATGCGTGACATTGGTCT GTAACCACCACACCCGCCGCG GCTGCGC CGGTCAC AGTGTAG TAAAGGGAGCCCCCCA

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

GCACCTTTTGCT CACCGGGGTCTCGT TCTTAGG TGAAGCGTATAAAA TTCCCGA TTGTCGGGCAGTGA CGGAACACGAAAGCAA

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

CGAAAAACCCAAGAAC CAAAGGG GTGGACTCCAACGT AAAGAAC AAGAGTCCACTATT TTGGAAC GGTTGAGTGTTGTTCCAGT

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

CTAGTGGCATCT CTTGCAGGGCCACG CGAATAA GTTGCCTGACATCT AACAGAG CAGCGAGCTCTCGC TGGGGTG GAGTGAG GAAGCAG GGAAGAC GGACCTT CGGCTTG CATGGAT CTGAGAG CCCACCC ACACGGA ATAGACCGACTTTTATGCA

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

TCAGATGCT CCTCCGA CTTCGGT TTAGCTC AAAGCGG GTGCAAA CCATGTT TGATCCC ATCCCTTATAAATCAAACGAGTTACA

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

AACTCTCAA GGGCGAA TTCTTCG GAAAACG ATCATTG AGTGCTC CTTTAAA AGCAGAA GCCACAT GGCTACGGGATAATACCGC

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

AAGGGAATAAGG AAAATGCCGCAAAA GGAAGGC GGTGAGCAAAAACA GTTTCTG TTATTTTACTTTCACCAGC

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

CCGAAAAGTACA CATTTCC CCGCGCA AGGGGTT AACAAAT AAAAATA TATTTAG TTGAATG GCGGATACATAT

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

TATAATCGC GTCGCGG AGAGAAT CTAGGAC TGACCTG AATTCCC TAGGGAA GATACGAGCCCT

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

TTGAAGTTTGAGCCCG GTCGGAG AAGAACCCGGCATTCGACC CAGCCTACCAACTGTC GCGGTTCCTTGCCG TGTGATCCGCAA

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

AAGTCATTTTCGGTCCAAT GCGTCCA GGGATCCAAATATTTAAGCTG GCCTCTAACCCAAGAAGACTTGCTCG

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

TAAGCACACCTACCCCATC GTACCAG GTGTCCGTATCGGC GATGCTC TGCTTCTATTAGGTATAGTACTGTTG

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

TCGTCAATC ATCCGGT TAGGGCATCCTAGT CGCCCCG AGAGAAGCGGAGCCAGATCTA CCAGGTTAGGCTCGAA

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

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

CGTATGTTCTTAGCACAACCACAAAA TAGGAGC CAGCCAT GACGTCC GACAACC ACTTCGG ACAAGCC ACAGCCT CAGACAC GATAGAGTACAT

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

AGCAAGGTGAAGACCTCCA AGTGTAATGTGTTGACGTAGC GCGAGAC AACCCGC AAGACGC ACCGGTC GTGTAAGGTTACACAACTTGT TCTAGAG AAATGTT ACTGCTA TGGAGCG TATCAAT TACGTGG GAGGCCT AAGTGAT ATGGCGTTTCTG

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

GGAGTATGAGCTCCGA AGCATGA TTTTGCGTTTTAACATTGT ACGTACCGTAGAACGA GTCATGG TGCTGCC CGGTAGC GAGTCAT GCGCCGG TGAAACC CCCGCAT TTACATG GCGACGA CTGAGTAAAGGTTC CCGCTTTATAGC CAACGCGCG GGTCTCC GGCTTATGAAAACTAGGTTTGGCAAC

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

GGGCAGCCG CCATGAT CATAAACTATAATG CACTCTT AATTAGCTACGATT TGCCTTG ACGTTAC GCTATGA GCTGTCG AGCGTCA ACAACCC CGGGTAA AGAATTA GTGGAGA AAGCAGA ACCGCTC GGTCCTC ATTAAGG AGCAGATGTCGAGCAG

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

GACAGAAGATCCCGCGATT TACGAAT TGGGTCGGCATCAG TTGAAAT GTGCGCCTACGTTT CCTGTGG ATAAATAAGTACCTCG

TTTGCGGGGCAACATT ATATACTTCTAACGACACTGC ACTGCAT GATTGAACACCGCC CGTCGCAATAAACACGGGCTGATCCT

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

GATAGTATAAGCCTCC CCTGGAT GGACTTTAGACCAC GCTCATG AATTAATCATCGTG ATACCAA AGCCACCTCCCCTTGGTGC

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

CAAGCTGATGGAGAGA ACCCGGA TTGCGTGTACGTAG ATCTGTC GGGGGTATGATGAA ATCCCCA TCTCTAAGA

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

TAATCTACAGTCACCC AGGGGGA TTCTATG AGGGTCT ACGTCAC TGTTAAG CCCCTAT TAGGTCG AAACGGATC

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

CATGCGAGCCCGACCT GAGGAAG GCAGAAG GATTGGG TCTCAGTCATGTCG AAGCGCA GCGGTTACCACTATTGCTATC TTGTACT CATCTTCAGGCCCG CGACTAC ACTGTCGTAGCACT CGACCCT GTTGACG TGCACAG TTTTTCT AGAATTCAGCTCTTCTAGC

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

CACATGCGCGGAAACC AACCGAA ATCGTTG CTCAGCA ACTGAAG TAACCTC CCGCTGT GCACCAG TGTACGG GAGGCAA AATCGAC TGTCGACGCTCACTAGGCT

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

AGATTGTTGGTGCTTG TTCTTCA TGATCGGATAGAAC ATAACCG CGCTAAGACTCGCG TTGGCTA TAGACGCTACGGCCCAGCA

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

TAGCGTTCGGCAGTCC TTAACCA CCAGTAT GACTAAG TCCCGCA CTAAGTT CGTATGG ACCAAGT TAGGCAA GTAACGA GTACGCT TTGGTGAACGGGTC AATGCGA TTATCTGCATCGCA CGAGTTG GGTCATACAGCTTC CTCGAGA CGACTAACG

A A C T C T C A T G T A C A A T T C C A A T G G A G A G C G C T A T C C C G T G A C G A T A T C C T C T A T G T T A T T T G T C G C C G A C T C C G C G A G G G T C C A G C G A A G T C A A T A G C G G A C G C A T A A T G G G G A A T A G G C T T G A A C G C C T G G C T A T C G G G T T T T C T C T A C T A A A A C T G
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Supplementary Figure S17: caDNAno design diagram of the welding pointer object Figure 6. grey: core staples; red: edge staples. Diagram 
was prepared with caDNAno v0.1.22 
 

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

TG ATCCAGGAACCTGACAAGGTAGTAACCCCCTAATCCCACAAGAGGGTAACACCTCAACAGGGCAACTCGTGAATGTCTGAAGTAGATAACC

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

AGC CTACAATACGATAACCCAGGAACGAGGGAACTAGCGAACAGCGTAACTGTGGAATCGGGCAATGCGGTAATCGATCAACATGGTAATCTACGAACTCCACAATGCAGCAACGACCTA

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

CGAACG AGCTGACAAGGCACCAAGTGTCGAAGATCGCAATGAGGGAATATATCAATCCAGTAAGGGCGCAAGCGGATAACATGCGAACGCCTGAATGGGGCAACCGCGCAATCGGTCAATGGT

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

ATAACCAC CCAAGATAGCAAGTATATAAGGGCGGAAGCCAGGAAGCTGGCAACGCGCGAATCGTGTAAGTGAGTAAGTGCGGAAGACACGAACGACACAATGTGGGAACCTCAGAACGCTGTAACGATCCAATCTG

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

GACTA CCCGAAGGGTGGAATCACAGAACTCGCTAATGCTCCAAGTGCACAACTCTCTAACTGTGTAAGCTCGTAATCCGCGAACATGCCAACTGTCCAACCCTCCAATATCAGAAGAGGTCAAGTCTCTAACC

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

ACTGGGGAACGATCGAATGTACCAACACTATAAGGCCTGAATGTCCCAAGCGCATAACACAGCAAGTGCGTAATACGCGAACTGTACAAGGCCGGAACTCTGGA

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

AGCCAAGGCCGCAACTCTACAAGTCAGCAATGGCGGAACACCCTAACTACCCAACTCACTAACCCGAGAAGGGGGCAAGCCCATA

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

ACAGG ATCGACTAAGGACGTAACACTGTAATGAGGCAATGCCGTAAGACCCCAAGGCCGTAATACGAGA

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

GCGTAATG ACCAGCGAACCATCCAACATCGCAACGTGATAATACAGTAACTCTCCAACTACCGAATCTGGCAATCGACGAATC

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

TGCGAAGC AGTACTGAACGCAGGAAGTGAGCAACCCGACAACATCACAATCGTCTAAGGCTCGAATGGATCAATCGCTGAACTGCTCAAGCGCCGAATGCATCAACGACGTAACGGGATAATG

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

CCAAGG GCAATACCACAAGGCGACAATGTACTAAGACGGTAAGTGTATAATCAGCTAAGCGCGGAACCTAGGAATGGCCTAATGTGGTAAGACATGAAGTATGCAAGCGCTCAAGGTACCAAGACGATAATCGA

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

ATCCCGTA ACATGGCAACCGGCGAATATAGTAACAGAGTAACTGCCCAACCGGGGAAGTCACCAAGCAGGGAAGGCACGAAGTATGGAACGGGCGA

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

TCA AGAATACCTCAACGCAGCAACCGCGTAAGTCTCGAAGACATCAAGTAGGCAAGCAGCTAAGCGCACAACCTAGCAAGGATACAATGTC

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

ATCGGCCAACCTATCAATGCCGGAATGCACGAACGCGTGAAGCTACGAATAGGGGAATCTCGCAAGTGGTCAATACTCCA

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

CCACAATCCGCCAAGATAGTAAGTGGCGAACTCAGGAATGGAGTAAGGTGCGAATAGAGTAACTCCGTAACGAGCGAAGACGGGA

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

CTACAAGA ACGGTGCAAGTGACGAACATGTCAAGCACGCAACGCTCTAAGCGGGGAATGCGGCAACCCAGCAACC

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

ATATACTAATGAGTCAAGCACAGAAGACTGTAACTCTGTAAGCTAGCAACTCGGTAATCGGGGAACCCAGTA

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

AGACCACAACGCCCCAACGTATCAACCGTCTAATGTACGAAGACCATAATCGTGCAACAGTATAATCATCGAACACTCCAACTATCGA

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

CGGCAATG ACGCGAGAACCCCGCAACCTGCTAACACCGGAATGATGTAACGCCCTAAGGTGTGAAGATCGTAAGA

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

AGAAGG ACTCACGAACGGACTAACCCCAGAATGGACTAACGTACGAAGGATCTAAGAGGGCAAGGCC

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

AGCCGACA GTAATCCGGCAAGGAGCGAACATACTAATCGCGCAAGAGTCGA

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

ATAGTACA AGAAGCGGCGAATAGGACAACCTGGTAACATGAGAAGACCAGA

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

ATGATCTA CCAAGATCCCAATGGAGCAACACCAGAAGATCAGAAGCAGGCA

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

GCAATC ACGTATGAATCATATAATAGTAGAATAGATCAACGATACAAGACT

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

TGAAGC ACCCGCGAATCGGATAACACACGAACAGCTCAAGCTCGGAAGTCGCCAACCTC

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

CTAAGG TGAACCCCTGAACCCGCCAACGATCTAACCGACGAAGATGCTAAGTCACGAATATG

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

CGAATA ATGCCATAACGTCTGAATGCCCCAAGCTCCGAATCTGACAAGGACGCAATCTCTCAAGACACCAAGTCC

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

ATGCTACAAGGGCACAAGTACCCAACGGATGAACTAGGCAACAGCAGAACCTGCGAAGATGGGAACCACACA

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

GA ACGTGCTAAGTGCCGAATCCCTGAAGAGCATAATGAGCGAAGGCAGGAATCACGTAACTAGATAACTCGATAAGG

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

GG ACTACCTAAGATACTAACGGTATAAGACGACAATGGTATAATACCAGAACTGCCGAAGCTGCGAAGGAGTGAATA

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

AGTCGGTAATGCCCGAACTCCCTAACGGCATAACACGTGAAGATCACAATGTGGCAAGGCCTCAACACCCCAATGCTGTAACGCACTA

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

ATAGTCGAAGCGAGTAACGTACTAAGTAGCGAACTACATAATGCGCTAATCTGAGAATCGCCGAATACATCAACGTCCCAACCACTGAACGTCGCA

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

ACCGG TCCTAAGACGCTAAGATAGGAATGCCTGAATAGCAGAATCGCGGAAGCCTACAATGACCCAAGGCGGCAATCGGGTAATCCCGGA

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

AGTGTAGAACTAGCCAAGTCCGCAACTCTGCAAGATATGAAGACCGCAATGGCGCAACGTGACAATGGCTGAACTATGCAACGCGCCAACCCTCTAAGAGCCCAACGGCGGAATATCCTAACCGTATAATC

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

TGAACCAT AGCAGCGAATCTAGTAAGGTCCTAAGAGAGGAACGGCCGAACTGACTAACTAGACAACAGCGCAAGTCGGCAAGCAGTCAAGGGCTCAATAGGCTAATATGGGAAGCCCGGAAGTGACCAAGATCTCAATCCG

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

ACCTACGAACTACTCAAGTCCATAACCGAGGAACGGATCAAGGGAGCAATAGGCGAAGGTGTCAACGTGTGAATGTAGCAAGTACGCAAGATCGGAATCTCGGAACAGACTAAGGCATGA

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

TA ATGCACCAAGCTACTAATCTCCGAACACCGTAACGTGGGAATACCGCAACCCGCTAATGCACTAAGCACCTAAGAGGATAACCCCTCAATACGACAAGTAGACAAGC

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

AGG AGTATCTAAGGACATAATATGCCAATGCGCCAACTGCCTAATGTAGTAACGACCCAACATCCTAAGTCAGTAAGTGTACAAGATGTCAATCCAGCAACACGGTAAGAGCGTAACGGCTCAAGAGCGGA

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

CCTGAATGGGCTAACCCATCAAGAGTGGAAGTCAGGAAGATCCGAACGTGAGAATATCGTAAGAGCTGAAGCACCGAAGGCGATAATATCGGAAGGCGGGAAGCGACGAAGA

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

CCAACG ATCGCTCAACCGCTGAATACCTGAAGCCGGGAAGCTCACAAGGGTCTAAGCGGGCAACTGAGCAAGTCATGAAGCGGGTAACGATAGAAGAGACTAACCAG

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

AGCGCGTAAGTCTAGAATCTGGTAAGTACAGAAGCACCCAACCGGTCAACATATGAAGTCTGCAAGGATGGAACCGGCCAACCTCACAACTGTGCAATCAC

TGGACACCT TGACAGCT TGTATGCTTGGTGCGT TACACCCT TATGAGGTTCTCAGCT TCTAGCGT TATGATGT TATCGTGTTGCGCTCT

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

TAGCCCCTTAT TAGTGGCT TGGGCGCTTAGGGGCT TACGCCAT TGTCACAT TGAGGACTTACCGTAT TGGACTCT TGCTACGT TCGACGGT TCCGATGTTAGCGTGT

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

TCTCATATTATCT TGCCACGT TCAGATGT TCTACCAT TGCAGCGT TACCTCCT TAGCTCGT TACCGGAT TCCCCCCT TCCTCCGT TGGTCGGT TCATGTAT TACATCCT TCCTCTAT

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

TGTCCACTTGTAG TCGCCTGT TGAGCACT TACTCAGT TCGATCCT TCATGGAT TCATGGCT TAGATAGT TGCGGGAT TATGGAGT TACGACGT TCGCATCT TACACGCT TATTGTCACCT

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

TAGGTACTTAC TCACGCCT TCGGGTGT TCTGACAT TGAGGCAT TCTCTGAT TAGGTGAT TGCTAGAT TGGGGGAT TACGGCGT TGGGTGGT TCGCGGCT TGGTATCT TATACTCT CGCATTCCTCGAT

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

TATCCCATTCTATGATTGTACCGT TAGCCCGT TGGTCCCT TACGTACT TGTGCGAT TACGTCAT TGTCCCCT TCTCTCAT TGACGGCT TGCAGGCT TCGCCGAT TCTCTTGGTAGGT

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

TCGATGGTTACCTGGT TGCAGCAT TCTACTGT TGGCAGCT TCCCAGCT TCCCGTGT TATCTCCT TCACATAT TATCTCAT ACTTGGACTGT

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

TCTCCGATTACTCCGT TAGGCTATTCTGTGGTTCAGAGAT TGAGATAT TGTGCTCTTCTGGCATTCGCGTGT

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

TAGACAGTTAC TGTCTCGT TGGTGAGTTCTGCGCT TAGACACT TCCATGCT TCAGGTCTTATGATAT

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

TACCCGGTTGCGT TCTGACCT TGTCATCT TGTATCATTGGGAGCT TCACTGCT TATCTCGT TAGCCGATTCGACCCT TCACCTGT TGTACCATTCCCTAGTTCCATGGT

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

TCTCGGATTAGACTATTGTCC TCGCTGAT TGTGGCGT TCAGCTAT TACCATCT TGTACCCT TACGAGAT TAGCTACT TGACACGT TATCGCGT TACCTCAT TCTCGTCT TGTCCTGT TATTATGGTAT

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

TGGGCTGTTACGA TGAGGGAT TGAGCGGT TCTCTGGT TAGCATGT TCGCCAGT TGCGGGCT TGATGAGT TGGCACCT TAGGCGATTATATCAT

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

TCTACTCTTGGCAGATTGACCTAT TGAGTGCT TCGCGAGTTATGACGTTCGGGTCT TCAGATAT ATCCTTATCCTATTGTGCCGT

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

TAGCTAGT TACCTCGT TATGGCGT TACCTGAT TATCGGGT TGGGGGGTTGACCAGT TCGCGTCT TAGATGCT CGCGTTCCGACAT

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

TCGAGTATTAGACCGT TGCGGCATTGCTATGT TGACTAGT TGGTATAT TGAGATGTTGATCAGT TCGCCCAT TCACATCT

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

TATGGGGT TCGACGAT TGATGCCT TCACCGAT TGGCCCCT TACCGCCT TGTGTGCT TCCCCTGT TAGGTCCT GCTCTTCACCTCT

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

TCACAGCTTCTCGTGTTGGAG TCTCTCCT TGGTCAGTTCATCGCT TGGAGACT TCAGTCGTTAGGTGGT

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

TGGCTCATTCATCTAT TCTGCGGT TCCTGTAT TGGGAGGT TGGAGGCT TACCACCTTGCGGCGT TCCACTATTGCCCCGT

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

TATCAGCT TCCGGTCT TACATACT TGCTGCCT TGCGCACT TAGCACAT TAGATGGT TGGACGCT TCCAGCCT GGCCTTCACCGGT

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

TGACCTGTTACGA TCCCGACT TACCGCGT TAGCCGCT TATACAGT TGCATCATTCGGAGGT

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

TAGCAGCTTATGC TACTCTCT TGGCGTCT TCGTCAGTTCACAGAT TCCATGAT

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

TCCGTCGTTGATCACT TAGTCCCT TCGGGAGT CATTGCGACCT

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

TAGAGTGTTACTAGGT TCATAGGT TATGCTAT TATTGACGCAT

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

TCTCAGGTTCGAGCGTTGAGTCAT TGGCCACT TGCTATAT

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

TATGCGATTCTAC TATGGTGT TCCGTGCT TCAGCACT TGCCGTATTCCTGTGT

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

TAGTGCCTTGTCT TCCCTGAT TGAGGCGT TCCTCCCT TGAGGTCTTACCCCGT

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

TGTCGGATTCAGA TAGCTCAT TCCTCTGT TAGCCTGT TATCATGT TAGCGCGT TCACGTATTGGAGGAT

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

TGTGGACTTGACG TAGGGCCT TCACCACT TCCGTCAT TACACCAT TGGTGTAT TGCATGGT TCGCGCAT

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

TCCTCACT TCTCGAGT TATGTCGTTCCAGCAT TCATACAT TAGTGGGT TGGCCTGTTGCTGAGT TCAGGGCT

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

TCATCAGTTCA TAGTCGCT TGTCTGAT TGACGCGT TCCGACGT TGGACGAT TAGGCACTTACAGGGT TGCGGTGT

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

TGCTCTGTTGAGTGGTTGC TGTGTCCT TGGATGCT TGCCGGCT TGGCTGCT TCGTCCAT TCTGCGAT TATGAGCTTCTGCCGT

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

TACATGCT TACACTCT TCACACAT TGCTCGCT TGGGGGCT TGATACCT TATACTAT TCTCCAGT TACAGGCT TACTCGGT TGACTGATTCATATAT

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

TCGCATAT TCGGGTAT TCGGTGAT TGCCGTGT TCGAGTGT TCGCAGAT TGACCGCT TATCACCT TGACGAGT GCGCTTATCCTGT

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

TATAGCATTCT TGTAGACT TAGCAGATTACCTACT TACTGTGT TCATGCAT TCCCTCCTTGTATACT TCTGTCCT TACTAGCTTCATCGGTTGTCCCAT TCCTCGCT TGAGAGCTTACTGCAT

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

TCTGCAGTTCTAC TATGAGAT TACCACGT TAGGCGGT TCTCCACT TACAGTAT TCTCTAGT TCGGTGGT TATGCCAT TAGAGGAT TACCTAGT TAGCGCCT TCCTCAGT TGCCACCTTACGGGGT

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

TCGGCCATTATGCAGTTGT TCCGGACT TCCGGCGT TAGCCTCT TCTATGCT TCTCACATTGGCGTAT TGCTACCT TATATGGT TGGGCGGT TGTACGGT TCATGAGT TGTGGCAT GTCCTTGTCATGT

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

TCTCATCT TGACCCAT TCCAGTCT TCCGGTAT TGGCTCGT TACACGGT TATACGCT TATCACAT TCTACAGT TGCCGCGT TGTCTCAT TATCTGGT TCCTGCAT TGATAGCT TCTGAGCT CCTCT

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

TGGGAGATTCC TACCCTATTAGAGGCT TCGAGTCT TCCGTAGT TAGGGACTTGAGGGCT TCACTCGT TCGACTGT TCCGTACT TGGAGCGT TCACTCAT TCGTGGGTTAGTGGAT

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

TCTATGGTTGGTATGTTGTGG TCCGACCT TGCTCTCT TGATCGCT TGACGTCT TACGATGT TACATGAT TGATCTCT TACCCAGT TCTGGACT TCGAGGGT TCCACGAT TGCCGAGT

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

TTATGC TATACGA TACATAGT TGGCGCCTTGATATCT TACCCACT TACACCGT TGTCCGGTTCACTACT TCTATCAT TCTGTAGT TCTATAGTTCTGCACT

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

TACACACTTCGGA TAGGGTAT TGGGTCCTTCACCTAT TCACTAGT TGGGCCGT TGCCAGGTTAGGCTGT TGGCACGT TAGTACCT TAGACCATTAGTCACT

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


