
Supporting Information

Self-Assembly of Wireframe DNA Nanostructures from Junction
Motifs
Kai Huang, Donglei Yang, Zhenyu Tan, Silian Chen, Ye Xiang, Yongli Mi, Chengde Mao,* and
Bryan Wei*

anie_201906408_sm_miscellaneous_information.pdf

http://orcid.org/0000-0003-2857-9352


1 
	

Table of contents 
S1 Methods ....................................................................................................................................... 2	

S1.1 Structure assembly .......................................................................................................... 2	
S1.2 Gel Electrophoresis and purification ............................................................................. 2	
S1.3 AFM imaging ................................................................................................................... 2	
S1.4 2D average of single particles from AFM micrographs ............................................... 2	
S1.5 Cryo-EM imaging ............................................................................................................ 2	
S1.6 Single particle reconstruction ......................................................................................... 3	

S2 Self-assembly of addressable 2D structures ............................................................................. 3	
S3 Self-assembly of angle-controlled addressable 2D structures ................................................ 6	
S4 Angle measurements based on 2D average of single particles ................................................ 8	
S5 Self-assembly of extended 2D structures .................................................................................. 8	
S6 Self-assembly of 3D polyhedral structures ............................................................................. 12	

S6.1 Odd-edge vs. Even-edge ................................................................................................ 12	
S6.2 Restriction of odd-edge in cyclization of odd numbers of units ................................ 13	
S6.3 Detailed designs of edges and faces of 3D polyhedral structures .............................. 14	
S6.4 Agarose gel results and full size cryo-EM images ...................................................... 15	

S7 Yield quantification .................................................................................................................. 18	
S8 DNA sequences .......................................................................................................................... 20	

S8.1 DNA sequences for Y0 ................................................................................................... 20	
S8.2 DNA sequences for X0 ................................................................................................... 26	
S8.3 DNA sequences for Y1 ................................................................................................... 30	
S8.4 DNA sequences for Y2 ................................................................................................... 36	
S8.5 DNA sequences for X1 ................................................................................................... 42	
S8.6 DNA sequences for X2 ................................................................................................... 47	
S8.7 DNA sequences for X3 ................................................................................................... 52	
S8.8 DNA sequences for extended 1D ribbon from ‘X’-motifs .......................................... 56	
S8.9 DNA sequences for extended 1D ribbon from ‘Y’-motifs .......................................... 58	
S8.10 DNA sequences for tube structure from one continuous ‘Y’-motif ........................ 58	
S8.11 DNA sequences for extended 1D tube from ‘Y’-motifs (two species motifs with 
16-nt arms) .............................................................................................................................. 59	
S8.12 DNA sequences for extended 1D tube from ‘X’-motifs (two species motifs with 
16-nt arms) .............................................................................................................................. 59	
S8.13 DNA sequences for extended 1D tube from ‘X’-motifs (four species motifs with 
16-nt arms) .............................................................................................................................. 59	
S8.14 DNA sequences for extended 1D tube from ‘X’-motifs (four species motifs with 
26-nt arms) .............................................................................................................................. 60	
S8.15 DNA sequences for octahedron (32-bp edge length) ................................................ 60	
S8.16 DNA sequences for octahedron (42-bp edge length) ................................................ 61	
S8.17 DNA sequences for icosahedron ................................................................................. 62	

 

  



2 
	

S1 Methods 
S1.1 Structure assembly 
Component DNA strands were synthesized by Bioneer Corp.. To assemble 
expected nanostructures, these DNA strands were mixed to a roughly equal molar 
final concentration of 100 nM for 2D addressable structures, 1 µM for extended 
structures and 500 nM for 3D polyhedral structures. A 20 µL or 40 µL DNA 
mixture was annealed in 0.5×TE buffer (5 mM Tris, pH=7.9, 1 mM EDTA) 
supplemented with 20 ~ 30 mM MgCl2 under a ‘ramp’ annealing program cooling 
down from 90 to 25 °C (or 10 °C) over a period of 17-76 h or under an isothermal 
annealing program. 
 
S1.2 Gel Electrophoresis and purification 
The annealed samples were subjected to 1% or 2% native agarose gel 
electrophoresis in an ice-water bath, and the gel was prepared in 0.5×TBE buffer 
supplemented with 10 mM MgCl2 and pre-stained with SYBR Safe (Thermo 
Scientific). Then the target gel bands were excised, carefully crushed using the flat 
end of a plastic pestle in a Freeze ’N Squeeze column (Bio-Rad), and then directly 
subjected to centrifugation at 106g for 2 min at 4 °C. Purified samples centrifuged 
through the column could be diluted before AFM. 
 
S1.3 AFM imaging 
AFM images were obtained using a SPM Multimode with Nanoscope V controller 
(Bruker Corp.). A 40 µL drop of 0.5×TE buffer (10 mM MgCl2) were applied to a 
freshly cleaved mica surface and then a 5 µL droplet (2 to10 nM) of purified sample 
(annealed sample without purification for the extended structures) and left for 
approximately 2 min. Supplementary 5 -10 µL 10 mM NiCl2 was added to increase 
the strength of DNA–mica binding and additional dilution of the sample was 
possibly performed to achieve the desired sample density. Samples were imaged 
under liquid ScanAsyst mode, with C-type triangular tips (resonant frequency, f0 = 
40 – 75 kHz; spring constant, k = 0.24 N m-1) from the SNL-10 silicon nitride 
cantilever chip (Bruker Corp.). 
 
S1.4 2D average of single particles from AFM micrographs 
Full size AFM images are converted into gray-scale maps. Particles in the maps 
were semi-automatically or manually boxed by e2boxer.py program in EMAN21. 
2D average images of particles were calculated using 2D classification in Relion1.4 
or Relion2.02. 
 
S1.5 Cryo-EM imaging 
Freshly purified samples of DNA polyhedral nanostructures were pipetted onto 
lacey carbon grids (Ted Pella, No.01824) pre-treated with 0.1 M MgCl2. The grids 
were blotted for approximate 4 to7 s and were then frozen in liquid ethane using a 
cryo-plunger (Cryo Plunger 3, Gatan). Micrographs of DNA octahedron and 
icosahedron samples were collected using a FEI Tecnai Arctica operating at 200 kV 
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with a Falcon II camera (FEI) in movie mode. 
 
S1.6 Single particle reconstruction 
Raw images collected in movie mode were processed by MotionCor3 to reduce 
image blurring due to beam-induced motion. CTF parameters were calculated by 
Gctf4 and particles were semi-automatically or manually boxed by e2boxer.py 
program in EMAN2. 2D average images were calculated in Relion1.4 or Relion2.0 
using 2D classification, and particles in blurry or unreasonable classes were rejected. 
Initial models were generated from clear and representative 2D average images by 
e2initialmodel.py program in EMAN2. Proper initial models were used as 
references and good particles were used as inputs to calculate the 3D maps by 3D 
auto refine in relion1.4 or relion2.0. 3D classification in Relion were also used to 
calculate different conformations and particles in the best or clearest conformations 
were used to calculate the final map by 3D auto refine in Relion. Final 3D maps 
were visualized using UCSF Chimera software5. 
 

S2 Self-assembly of addressable 2D structures 
Figures S1-S2 show schematic diagrams and gel results of addressable 2D 
honeycomb grid with Y-shaped (3-arm) motifs (Y0) and diamond grid with 
X-shaped (4-arm) motifs (X0).  
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Figure S1. Addressable 2D honeycomb grid (Y0). A. Schematic diagram of the 
addressable 2D honeycomb grid. B. Strand diagram with strand-level details of a 
typical Y-shaped (3-arm) motif. C. Native agarose gel electrophoresis result. The 
red asterisk points at the target band. 
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Figure S2. Addressable 2D diamond grid (X0). A. Schematic diagram of the 
addressable 2D diamond grid. B. Strand diagram with strand-level details of a 
typical X-shaped (4-arm) motif. C. Native agarose gel electrophoresis result. The 
red asterisk points at the target band. 
 
Single ‘X’- and ‘Y’-motifs (with and without T2 linkers) were subjected to 2% 
native agarose gel and the corresponding results are shown in Figure S3. 

 

 
Figure S3. Native agarose gel electrophoresis results of single ‘X’- and ‘Y’-motifs. 
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Lane L: 1kb DNA ladder; lane 1: single ‘X’-motif without T2 linkers; lane 2: single 
‘X’-motif with T2 linkers; lane 3: single ‘Y’-motif without T2 linkers; lane 4: 
single ‘Y’-motif with T2 linkers. 
 

S3 Self-assembly of angle-controlled addressable 2D structures 
Figures S4-S7 show schematic diagrams and gel results of addressable 2D 
addressable wireframe structures with angle control. 

 
Figure S4. Addressable 2D honeycomb grid with angle control (Y1). A. Schematic 
diagram of the addressable 2D honeycomb grid with angle control. B. Strand 
diagram with strand-level details of a typical T-shaped motif. C. Native agarose gel 
electrophoresis result. The red asterisk points at the target band. 
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Figure S5. Addressable 2D tetragonal grid with angle control (X1). A. Schematic 
diagram of the addressable 2D tetragonal grid with angle control. B. Strand diagram 
with strand-level details of a typical cross-shaped motif. C. Native agarose gel 
electrophoresis result. The red asterisk points at the target band. 
 

 
Figure S6. Native agarose gel results of 2D addressable grids constructed from ‘X’- 
or ‘Y’- motifs with different numbers of 10-nt single-stranded linkers. Lane L: 1kb 
DNA ladder; lane 1: 2D grid constructed from ‘Y’-motif with single-stranded linker 
at one of the three crossover points of each vertex (Y2, see Figure 2C for design 
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details); lane 2: 2D grid constructed from ‘X’-motif with single-stranded linkers at 
two of the four crossover points of each vertex (X2, see Figure 2D for design 
details); lane 3: 2D grid constructed from ‘X’-motif with single-stranded linker at 
one of the four crossover points of each vertex (X3, see Figure 2E for design 
details). 
 

 
Figure S7. AFM results of 2D addressable grids constructed from ‘X’- or ‘Y’- 
motifs with 10-nt single-stranded linkers. A. Zoomed-in AFM images of structure 
Y2. B. Zoomed-in AFM images AFM of structure X3. Scale bars: 50 nm. 
 

S4 Angle measurements based on 2D average of single particles 
 

Structures Y0  Y1 X0 X1 X2 
Measured 
angles (°) 

121 ± 7 
(N = 24) 

152 ± 3 
(N = 13) 

67 ± 4 
(N = 18) 

90 ± 3 
(N = 17) 

160 ± 3 
(N = 13) 

Table S1. Angle measurements for different 2D structures based on 2D average of 
single particles from AFM microscopies. N indicates the number of measured 
vertices of each corresponding averaged particle. As we can see the results of angle 
measurements in the table, the implementation strategy is effective. 2D averaged 
particles and the corresponding angle measurements are not available for structures 
Y2 and X3. 
 

S5 Self-assembly of extended 2D structures 
Figures S8-S10 show full size AFM images of 1D extended ribbons and tube 
structures. 
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Figure S8. Full size AFM image of extended 1D ribbon from ‘X’-motifs. Scale bar: 
100 nm. 

 
Figure S9. Full size AFM image of extended 1D ribbon from ‘Y’-motifs. Scale bar: 
100 nm. 
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Figure S10. Full size AFM image of 1D extended tube structure from one 
continuous ‘Y’-motif. Scale bar: 100 nm. 
 
We also designed similar ribbons from ‘X’-motifs or ‘Y’-motifs with less 
component motifs. Figure S11 shows a full size AFM image of tube structures 
composed of only two different component ‘Y’-motifs. Figure S12 shows full size 
AFM images of tube structures composed of two and four different component 
‘X’-motifs respectively. As shown in the images, the overall structures tend to be 
circularized to form tubes. 

 
Figure S11. 1D extended tube structure with two different component ‘Y’-motifs. 
Each component strand in this tube structure is 32-nt long with four 8-nt domains. 
Left: schematic diagram (repetitive unit cells highlighted in blue); right: the 
corresponding AFM image (scale bar: 1 µm). 
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Figure S12. 1D extended tube structures with different component ‘X’-motifs. (A) 
Tube structure with two different component motifs. Each component strand is 
32-nt long with four 8-nt domains. (B) Tube structure with four different 
component motifs. Each component strand is 32-nt long with four 8-nt domains. (C) 
Tube structure with four different component motifs. Each component strand is 
52-nt long with four 13-nt domains. Top: schematic diagrams (repetitive unit cells 
highlighted in blue); bottom: the corresponding AFM images (scale bars: 100 nm). 
 
Since the sizes of the extended structures of a specific design varied and their 
mobility in agarose gel were different, it was challenging to estimate the yield of 
desired structures from direct measurement. The fluorescent intensity of leftover 
strands was used quantify the unsuccessful incorporation, and the self-assembly 
yield = 1 – (the fluorescent intensity of leftover strands) / (the total fluorescent 
intensity of the entire gel lane). Yields of the two extended structures from 
repetitive units of different numbers of component strands were provided alongside 
the agarose gel electrophoresis results. 
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Figure S13. Native agarose gel electrophoresis results of extended structures from 
repetitive units of different sizes. Lane L: 1kb DNA ladder; lane 1: extended 
structures with two ‘X’-motifs (eight component strands); lane 2: extended 
structures with four ‘X’-motifs (sixteen component strands). Numbers at the bottom 
of the gel image denote the corresponding assembly yields. 
  

S6 Self-assembly of 3D polyhedral structures 
S6.1 Odd-edge vs. Even-edge 
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Figure S14. Schematic diagram of an odd-edge and an even-edge and 
corresponding assembly pattern. (A) Odd-edge and its corresponding “positive 
-negative” assembly pattern. (B) Even-edge and its corresponding “positive- 
positive” assembly pattern. 
 
The odd-edge (shown in Figure S14A) formed between two motifs is an odd 
number of helical half-turns long (e.g., five half-turns is used to construct 2D 
addressable structures in our study). Each component DNA strand in one of these 
two motifs runs from 5’ to 3’ in a counterclockwise manner (colored in red shown 
in Figure S14A). On the contrary, each component DNA strand in another motif 
runs in a clockwise manner (colored in blue shown in Figure S14A). Red motif and 
blue motif can be defined as ‘positive’ motif and ‘negative’ motif, respectively. As 
a consequence of presence of odd-edge, neighboring motifs will form a kind of 
alternative ‘positive – negative’ assembly pattern.  
However, the case in an even-edge (shown in Figure S14B) is quite different. All 
component DNA strands in every motif all run in a counterclockwise manner. 
Therefore, all motifs can be regarded as ‘positive’ motifs, resulting in another kind 
of assembly pattern called ‘positive – positive’ pattern shown in Figure S14B. 
 
S6.2 Restriction of odd-edge in cyclization of odd numbers of units 
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Figure S15. Schematic diagram demonstrating the restriction of odd-edge in 
cyclization of odd number of units. (A) The odd-edge prohibits the cyclization of 
odd number of units. (B) The even-edge has no such restriction. 
 
For odd-edge, such an alternating assembly pattern leads to a conflict in tile 
arrangement when motifs try to cyclize into a triangle, a pentagon, or any other 
polygons with an odd number of units (shown in Figure S15A). The successful 
construction of both 2D honeycomb grid and 2D rhombic grid, each cavity of which 
results from cyclization of an even number of units, is a good example. As 
demonstrated in Figure S15B, the even-edge has no such restriction. The design of 
even-edge allows the cyclization of any arbitrary number of units in a polygonal 
face. Therefore, the design of even-edge is required to construct more complex 3D 
polyhedral nanostructures that are inaccessible from odd-edge. 
 
S6.3 Detailed designs of edges and faces of 3D polyhedral structures 
Figure S16 shows the detailed design of the face and an edge in a typical 
polyhedron (octahedron and icosahedron) with 32-bp edges. Besides typical 32-bp 
edges, we also constructed an octahedron with 42-bp edges. The detailed design 
diagram is shown in Figure S17.	
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Figure S16. Detailed design of the face and an edge in a typical polyhedron with 
32-bp edges. (A) The design of a face of a typical polyhedron. (B) The design of an 
edge of a typical polyhedron. Note that the strands in the same color (red or blue) 
correspond to distinct sequences.  

 
Figure S17. Detailed design of the face and an edge in an octahedron with 42-bp 
edges. (A) The design of a face of an octahedron with 42-bp edges. (B) The design 
of an edge of an octahedron with 42-bp edges. 
 
S6.4 Agarose gel results and full size cryo-EM images 
Figure S18 shows the agarose gel results of octahedra (32-bp edge length) with and 
without single-stranded T2 linkers. 
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Figure S18. Native agarose gel results of octahedron (32-bp edge length) with and 
without T2 linkers. Lane 1: octahedron with single-stranded T2 linkers; lane 2: 
octahedron without any linkers; lane L: 1kb DNA ladder. 
	

Figures S19-S21 show cryo-EM images of 3D polyhedral nanostructures. 

 
Figure S19. Cryo-EM image and 3D reconstruction of octahedron (32-bp edge 
length). (A) A representative raw image. Scale bar: 100 nm. (B) Left: 
Representative 2D averages and corresponding projections from 3D reconstruction. 
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Right: Gold-standard FSC plot of the 3D reconstruction. 
 

 
Figure S20. Cryo-EM image and 3D reconstruction of icosahedron. (A) A 
representative raw image. Scale bar: 100 nm. (B) Left: Representative 2D averages 
and corresponding projections from 3D reconstruction. Right: Gold-standard FSC 
plot of the 3D reconstruction. 
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Figure S21. Cryo-EM image and 3D reconstruction of octahedron (42-bp edge 
length). (A) A representative raw image. Scale bar: 100 nm. (B) Left: 
Representative 2D averages and corresponding projections from 3D reconstruction. 
Middle: different views of 3D maps of octahedron (42-bp edge length) 
reconstructed from cryo-EM images. Right: Gold-standard FSC plot of the 3D 
reconstruction. An increase of edge lengths from 32 bp to 42 bp led to a resolution 
decay due to the elevated structural flexibility and particle heterogeneity. 
 

S7 Yield quantification 
Self-assembly yields of addressable structures in this study are summarized in 
Table S2. 
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Structure Assembly yield 

Y0 1.2% 
Y1 1.7% 
Y2 4.1% 
X0 4.3% 
X1 1.9% 
X2 9.1% 
X3 12.8% 

Octahedron (32-bp edge length) 8.7% 
Octahedron (42-bp edge length) 5.6% 

Icosahedron 5.7% 
Table S2. Self-assembly yields of addressable 2D structures and 3D polyhedral 
structures. The yields of similar DNA octahedron and icosahedron from repetitive 
motifs are more than 90%6, 7. The yield gap is presumably due to the elevated 
complexity and limited optimization of self-assembly conditions. 
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S8 DNA sequences 
S8.1 DNA sequences for Y0 

Seq_ID Sequences 
1 GGGTGCAACGTATAAGGTTAGGTGGTAAGCACTTCCTATTCATCTCGATGAGG 

2 GAGATAAGCCCTATGGGAACGCTCAGGCGGGAATCACATTGCAAAACTTGAGG 

3 TTCGCCGCAAACTGGATAAAGCAGCGGGCTAGGGTTAGGTTCGGATTCAGCAC 

4 GCACTGGTCCCGGTTGTAACAGCTCAAGAAAAGGCCTCCTTCAAACAAATCCT 

5 TGACTCACGCTGATAGTTTGCGGCGAACCTCAAGTTTTGCCCTAACCCTAGCC 

6 CGCTGCTTTATCCTCTCGACTCGTAACGTGTATGGATAGAGGAAGCCCTTGAG 

7 CCTTGAGGGATTGCAAACGTACTTACCGTTTGTGGGAATTTCTATCCATACAC 

8 GTTACGAGTCGAGCCGGGACCAGTGCCTCAAGGGCTTCCTTCTCATATATAAA 

9 TAAGGACTGTTCTCTTTCTTTTGTAAGATGCACCCTCGATCAGTGACGTACGG 

10 TTACGGCCGCGTTTAGTCCGCGATTAGGTATTAGTCCGTTCGCATCCGGAACC 

11 CTCTCCTTGGGCATAGAACAGTCCTTATTTATATATGAGATCGAGGGTGCATC 

12 TTACAAAAGAAAGTCGTTGGGAGGTTCGGAGCCTCTTTGTTAAACGATCTAAT 

13 CGATGCCAGAAGTTTGTGCAACCCTCCGTGCGGAGTTTGTACAAAGAGGCTCC 

14 GAACCTCCCAACGAACGCGGCCGTAAATTAGATCGTTTATAACCCTTGCCTAA 

15 TCACTGAGGCTGTGACGTATATCTCTTCCTCGGGTCGTCTTGATCTTCTCACT 

16 TGAGGGTCCAGAATCGAGCGCCTCGTCTATTCCGGCCAGGTCAAAAGAATAAG 

17 TCAAGCAGCGCGATACAGCCTCAGTGATTAGGCAAGGGTTGACGACCCGAGGA 

18 AGAGATATACGTCTATGGCTCTCCGGAGATGTCGTGCAAGGCACTACCTGAAG 

19 AGTGAATTCAACCCGTTTGACCTCGGAACGTACGACGCTTCTTGCACGACATC 

20 TCCGGAGAGCCATTTCTGGACCCTCACTTCAGGTAGTGCTCACAAATCTCCGC 

21 TCTACGGCTAATCCTAATGTTTCGGTCCAGATCCTGGGCTAGCTGGCTACACG 

22 AATGTAGATACGTTAGGGTCCGAGGAGTTTCACCTAGCGCGAGTGCGGGCACA 

23 GGTCCAAGTCCCATGATTAGCCGTAGAGCGGAGATTTGTGGCCCAGGATCTGG 

24 ACCGAAACATTAGTCAGCCCACAGCGTCGAGTTAAAGTACTTGCAGTTAAACG 

25 TCTTCTGGGATCACATTCAGCAACCCGTACTCGAGTGCCTGTACTTTAACTCG 

26 ACGCTGTGGGCTGACGTATCTACATTCGTTTAACTGCAATGTTGCAATTTTCC 

27 GTAGGGTGAGCACTCGATATTGATTTACCGTTATCTTGCTCGATTGTTCCATT 

28 ACTGAGAAAAGGATCGTTAGCGCGCGCATCCGAGGCACTCCACGATCGAAGAT 

29 AGTGGATGGGCGCTGTGCTCACCCTACGGAAAATTGCAACGCAAGATAACGGT 

30 AAATCAATATCGATAAGACGACTAGCGCCTTGTCGTTCGCAATTTCACTCCTG 

31 TTGGTCTCTTATGCAAGCACCCTGGATCACGTACTCGTGTGCGAACGACAAGG 

32 CGCTAGTCGTCTTTCCTTTTCTCAGTCAGGAGTGAAATTTGGGCCACAGGCCC 

33 TTCTTGGCACATCAAGGACTTTTCTACCCTATAGGTCTATTAGATTTTAGTCT 

34 TTTTTTTTGATGTGCCAAGAAGGGCCTGTGGCCCTAGACCTATAGGGTAGAAAAGTCCTTTTTTTTTT 

35 TTTTTTTTTAGGGCTTATCTCCCTCATCGAGATGATGTGATTCCCGCCTGAGCGTTCCCATTTTTTTT 

36 CCCTGAAAAGTGTTATACGTTGCACCCGTGCTGAATCCGAATAGGAAGTGCTT 

37 ACCACCTAACCTTTCTCTCATACCTCTGTAGCTACGCCTATGCTACCTTATAG 

38 GCGAGTTTTATTATCAGATACGGTTGCGGACAACGGATTGACACAACATATCG 

39 GGATTGATTGGTCACGCACCTCGTTAAGTGGAAGGAACTTCAATCCGTTGTCC 

40 GCAACCGTATCTGACACTTTTCAGGGCGATATGTTGTGTTCGCCAGCTGTACT 
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41 AATTCGTGGTGGAAGAGCATGAATATGCACTCTGGGACCTAAGCCGTAAAACC 

42 CGAGCTCAAAAGGTCAATCCCTCAAGGCCGTACGTCACTGATTCCCACAAACG 

43 GTAAGTACGTTTGTTCCACCACGAATTAGTACAGCTGGCGGGTCCCAGAGTGC 

44 ATATTCATGCTCTTCCGCCCTCAAAGTCCACGGCCACTTGGAGCAAACCCGCC 

45 AAATACGCTAGGTCGTCACCAGGATTGTTGTACCTGTAGTCAAGTGGCCGTGG 

46 ACTTTGAGGGCGGCCTTTTGAGCTCGGGCGGGTTTGCTCTCCTTAAGAAGGTC 

47 AATATAACTAGGAGTGTATCTCCAATAATGCTTGGCCCGTTAAAATGCCGAGA 

48 AACCGGTAGCTTATACTTCTGGCATCGAGTGAGAAGATCACAAACTCCGCACG 

49 GAGGGTTGCACAATTCCTAGTTATATTGACCTTCTTAAGGCGGGCCAAGCATT 

50 ATTGGAGATACACTTCATGGTTCCAGCTGATTAGGTCGCGGAACACCGTTGTC 

51 AATATGATTTTCATGCGCCTTGCATGCTAAATATAGAGTTCGCGACCTAATCA 

52 GCTGGAACCATGATAAGCTACCGGTTGACAACGGTGTTCTTCCGGACAGGGTC 

53 GTGGGCACGTTCCGCAAGCCCACAACGACGTAGTGCAAATATAATGAGTAATT 

54 CCAGACACGGTGATGGTTGAATTCACTCGTGTAGCCAGCTAGCGTCGTACGTT 

55 CCGAGGTCAAACGTGGAACGTGCCCACGACCCTGTCCGGATTTGCACTACGTC 

56 GTTGTGGGCTTGCTAGGGCCGCTCAATTATACGACGTAACTTTAGGCACCGGG 

57 CTTGATCGGGCCAATGAAGACCGCGATCCGATCGATATATGTTACGTCGTATA 

58 ATTGAGCGGCCCTTCACCGTGTCTGGCCCGGTGCCTAAATTGCTATGGATACT 

59 CGCCAAGGGTTCCAATCGATCGAAACGTCCCAGGACTTATATGTATAACCTCG 

60 AGCAGTCGTCTACTTGATCCCAGAAGAAATGGAACAATCGGGCACTCGAGTAC 

61 GGGTTGCTGAATGTGGAACCCTTGGCGAGTATCCATAGCATAAGTCCTGGGAC 

62 GTTTCGATCGATTTTAACCAAGCCCATCAATTCGAGCAGCGGCTTGTTCCTCT 

63 CTTGTTCTGCGATGAACAGCCATTGGTTGAGCTTCGTTTTGCTGCTCGAATTG 

64 ATGGGCTTGGTTAGTAGACGACTGCTAGAGGAACAAGCCTCAAGGTCACCACT 

65 CCCGGTTACTCAACTCGAATACCACTCACGGATGGTTATTCCGTTTGTCTACA 

66 TGCCCTGAACCGCTCATAAGAGACCAAAGACTAAAATCTACACGAGTACGTGA 

67 TCCAGGGTGCTTGTTTGAGTAACCGGGAGTGGTGACCTTGATAACCATCCGTG 

68 AGTGGTATTCGAGTTAAATCTGATGCTTCGCCGTGAGAGCCTAGAGTGTTTTC 

69 TTTTTTTTGCTCTCACGGCGAAGCATCAGATTTAGCGGTTCAGGGCAGAAAACACTCTAGTTTTTTTT 

70 TTTTTTTTTAGGCGTAGCTACAGAGGTATGAGAGTAATAAAACTCGCCTATAAGGTAGCATTTTTTTT 

71 GAACGTACATTACCAATAAATGTCTGCACCGATATCGCTTCATCGACCCTACC 

72 CGCCATAGTTTCGAGCCTGCATAATGAAAGGCGCCGAGGTTAGCTCACGGGTT 

73 ACATGAATTCCTTGATATGTGCACAAATGCGCGACGAGCTTCGTGGACCTGGC 

74 AATAACCCTACGCTGACCAATCAATCCGGTTTTACGGCTTAGTTCCTTCCACT 

75 TAACGAGGTGCGTTAAGGAATTCATGTAACCCGTGAGCTAGCTCGTCGCGCAT 

76 TTGTGCACATATCTTAGAAGCACCTGTAATATACGGGCCGATTCCCAGTTATG 

77 TGAGCGTCCTTCCCTTTGGCCGGTATATCGGTCAGCGAATCGGCCCGTATATT 

78 ACAGGTGCTTCTAGCGTAGGGTTATTCATAACTGGGAATTAAACGCGGCGCAC 

79 ACCCTAGAGAACATTGCAACTAGCGACCAACTCTAGCTATATGTAGTAGGTGA 

80 CCCAATGACGGTGTACCTAGCGTATTTTCTCGGCATTTTACTACAGGTACAAC 

81 AATCCTGGTGACGTTGTTCTCTAGGGTGTGCGCCGCGTTTTAGCTAGAGTTGG 

82 TCGCTAGTTGCAATGTGCGTCTACTCGCATTCGATGTTGCCCTGTAACTTCTA 

83 CCTAAAGAAGTGTGAACCCTTCGGGAAGCTATTGCAGGCTGCAACATCGAATG 
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84 CGAGTAGACGCACCACCGTCATTGGGTAGAAGTTACAGGTAGTGCGCGAAGCC 

85 AAATACAGTGTCGTGAGTTCTGATACGGCAAAGATCTTCTGCTTAGTCGATTT 

86 AGGATAACTACTCTTGAAAATCATATTAATTACTCATTATACTCTATATTTAG 

87 CATGCAAGGCGCATCGACACTGTATTTGGCTTCGCGCACTGAAGATCTTTGCC 

88 GTATCAGAACTCATCACACTCAACTATACCAGGCAGGCGACAGTGGTCTTTGT 

89 GGCCCAGTTCTTAACGACGAAATAACGGTGCGGTCTAATTTCGCCTGCCTGGT 

90 ATAGTTGAGTGTGGAGTAGTTATCCTACAAAGACCACTGTCCTCGCGATATAG 

91 TGTATTGTCATGCTCCTCGAGGCAATAAATCGATGCCCTTATACGCAGTTCAA 

92 CTTCCCTCACTATTTGGCCCGATCAAGCGAGGTTATACATTATATCGATCGGA 

93 TCGCGGTCTTCATTGCATGACAATACACTATATCGCGAGGAGGGCATCGATTT 

94 ATTGCCTCGAGGATCACGGAGTAAATGAGGATAGCGTACCCTCGGAGTAAGTC 

95 CCGCCCATATCTAACTAAGAATAGTTATTATTACATTAATGGTACGCTATCCT 

96 CATTTACTCCGTGATAGTGAGGGAAGGACTTACTCCGAGTAGCACCGCTCTGT 

97 AGTTGGGTTGTAGAGTCTAGACATCGTCAAGATTGTTAGTTGAAACTATAGAA 

98 TTTTCAATCCAGATATCGCAGAACAAGTGTAGACAAACGGAAACGAAGCTCAA 

99 CCAATGGCTGTTCTCTACAACCCAACTACAGAGCGGTGCTCTAACAATCTTGA 

100 CGATGTCTAGACTTGGGCAGTTCTTGCCGGCCGCCCATTTTAGAGTGACGAGA 

101 TAGCCACAGGTCTCGGCCATTACAGCCGGATTTAATGATTAAATGGGCGGCCG 

102 GCAAGAACTGCCCTCTGGATTGAAAATCTCGTCACTCTATGGGATGTACATGT 

103 GACAGGGTTGCCAGGACTCCAGAGGCGGTTGCCATGTTATGCCATATCCCTGC 

104 TTTTTTTTTGGCAACCCTGTCACATGTACATCCCTAACATGGCAACCGCCTCTGGAGTCCTTTTTTTT 

105 TTTTTTTTCGAAACTATGGCGGGTAGGGTCGATGCCTCGGCGCCTTTCATTATGCAGGCTTTTTTTTT 

106 CTACACACCCGAGTGTAATGTACGTTCGCCAGGTCCACGAAGCGATATCGGTG 

107 CAGACATTTATTGTTCAACCCTATTGCTCGAAATGGTGGCCTAGGCGTTCTAG 

108 GGTTGGGTTCTGTTCAGACCTCGATGGTCCGATAAGTCCAGGCGTCGATGATA 

109 TGCACAATGGGCCAGCGAATTAATCAACGGCGGGCTTCTTTGGACTTATCGGA 

110 CCATCGAGGTCTGCTCGGGTGTGTAGTATCATCGACGCCTTAGAACCATACTG 

111 AGCAGGAGTAGCAGGTGGATTCGCTTACCAGCTGCTTTGTTATATGGGTTATT 

112 ATTCTAACCGCACTGGAAGGACGCTCATCACCTACTACATTTCGCTGACCGAT 

113 ATACCGGCCAAAGTTGCTACTCCTGCTCAGTATGGTTCTACAAAGCAGCTGGT 

114 AAGCGAATCCACCTATCGTTGAACGACGGCTACTGCGAGAAACCAATAAGCTA 

115 TAGGAGAAGCCAGAGAGAACGACCCTTCATAGATTTACGTTCTCGCAGTAGCC 

116 GTCGTTCAACGATGTGCGGTTAGAATTAGCTTATTGGTTTGCAGGGTAGACTA 

117 GGGTAACACGAATATGTGCCTCAGTCCATTGATAGCGTTTCGTCGAATCTGCC 

118 CCCTTGGACGGCATACACTTCTTTAGGAAATCGACTAAGCGCCTGCAATAGCT 

119 TCCCGAAGGGTTCTATTCGTGTTACCCTAGTCTACCCTGCAACGCTATCAATG 

120 GACTGAGGCACATTGTGCGAAAAGGGCGCCGGACTAGACTAATTGAGTTATGT 

121 TTAAATAGTATCACAACTCACATCAACAGCGTGCGATGGTAGTCTAGTCCGGC 

122 GCCCTTTTCGCACTGCCGTCCAAGGGACATAACTCAATTTGATCCGCTTTCCC 

123 ACGCACGTTCGTGATATGTAGGCTTGTGTACCCTGTGTATTCCAGGCAGCGTA 

124 CCTGAGTTCTAGGTTAAGAACTGGGCCTTGAACTGCGTATATTAGACCGCACC 

125 GTTATTTCGTCGTTCACGAACGTGCGTGGGAAAGCGGATCTACACAGGGTACA 

126 CAAGCCTACATATTAAGGCGGACTTGATCCCTAGACTCACCTAACTTTACCTC 



23 
	

127 ACCACGCATCTGGTAAGTCGAAGCTCTACATTGGACCGATGTGAGTCTAGGGA 

128 TCAAGTCCGCCTTCCTAGAACTCAGGGAGGTAAAGTTAGTACTAGGTGCGTCA 

129 ACATTTTCGCATGACCGCTCTATCGGGCGCGCTCTCCAGTCACTCCCGTTGCA 

130 ATGCTAATTATGCTTAGATATGGGCGGTTCTATAGTTTCATTAATGTAATAAT 

131 AACTATTCTTAGTTCATGCGAAAATGTTGACGCACCTAGTCTGGAGAGCGCGC 

132 CCGATAGAGCGGTTCAATCCGCTAGCGAACAAAGCGAATAGTACGGTAGTGAA 

133 CTCCTCTCGCGTCACGACCATAAATAGCGAACCCTAAAGTTATTCGCTTTGTT 

134 CGCTAGCGGATTGGCATAATTAGCATTTCACTACCGTACTCTCGTGACTCGTA 

135 GTGACAGGCAGTATAGGTTTATGCCTTCGGTTCAGCTGGTGCACTAAGCGTGG 

136 AGCCACACTGGTTTAGACCTGTGGCTAGCAGGGATATGGCATCATTAAATCCG 

137 GCTGTAATGGCCGTTACTGCCTGTCACTACGAGTCACGAGCCAGCTGAACCGA 

138 AGGCATAAACCTATGTCGAATTATGTTTGGCTAAGGTCAGTGACCGGCTGCAC 

139 TTTTTTTTCTGACCTTAGCCAAACATAATTCGACAACCAGTGTGGCTGTGCAGCCGGTCATTTTTTTT 

140 TTTTTTTTGCCACCATTTCGAGCAATAGGGTTGAACAGAACCCAACCCTAGAACGCCTAGTTTTTTTT 

141 GTCATCACGGTTATTAAGCTAAAAGCAATGCTCCACCTCTTATGGATTGTCCC 

142 GATGACGGACATGTCGTATACTTTTACCTTATGCATGAGTGACGCCTTATGCT 

143 GCACTACATGCTTGGTTCCGAGTGCAGCTTCTCGTTCACTGCTATCGTTGGCT 

144 TCGCCGTTACCCATGGCCCATTGTGCAAATAACCCATATAAGAAGCCCGCCGT 

145 TGATTAATTCGCTTAAGCATGTAGTGCAGCATAAGGCGTCGTGAACGAGAAGC 

146 TGCACTCGGAACCTGCAGACCAAGACAAACTTAAGCACCTAGATGCATAATAT 

147 TACAACGACAACAGAGCGTATTGTATAGGTCAAATCCCGTAGGTGCTTAAGTT 

148 TGTCTTGGTCTGCTGGGTAACGGCGAATATTATGCATCTTCAATCCTCGACTT 

149 GATGGGTCTCTGTGATTACGCCTCATATACTTTATCATGTGTCAAGTTTCGTC 

150 TGGCTCCCAGTCCTCTGGCTTCTCCTAGGCAGATTCGACGCGTAAATCTATGA 

151 AGGGTCGTTCTCTTACAGAGACCCATCAAGTCGAGGATTGCATGATAAAGTAT 

152 ATGAGGCGTAATCTTGACATGTCTGTTCTGCCAGGGCAGTCGCCTACGTACTG 

153 TCATGGCAGCCTTGCAAGGCCTAATTCAGACAATCTATCTACTGCCCTGGCAG 

154 AACAGACATGTCAGGACTGGGAGCCACAGTACGTAGGCGTGGTCAGCATGGTA 

155 TCGCTTACGTGGATCGACGTCAGTTTGAAACGAGGACCGTTCAAGGGACGATT 

156 GCACATGTCTATGTTGATACTATTTAATACGCTGCCTGGACCATCGCACGCTG 

157 TTGATGTGAGTTGTTCCACGTAAGCGATACCATGCTGACCCGGTCCTCGTTTC 

158 AAACTGACGTCGATCACGGACGACCAGAACCCGAGCGACCGTTTACTGTTACA 

159 TTTTACACATTCGTCGCAGACAGCGCGTACGGTGCGTTTTGGTCGCTCGGGTT 

160 CTGGTCGTCCGTGCATAGACATGTGCTGTAACAGTAAACTGGCCACCTACTGC 

161 AGATGGCCCTATTGACTTTAAGGAAACAATAATTTCAACTATGGACCCGGTAA 

162 AGCAGCCAATATCTCCAGATGCGTGGTTGCAACGGGAGTGTCGGTCCAATGTA 

163 GAGCTTCGACTTATAATAGGGCCATCTGCAGTAGGTGGCCGTTGAAATTATTG 

164 TTTCCTTAAAGTCTTCGTGGGCCATCAGTCGTTGACTAGATTTGCATACAGGG 

165 GTACGCGAGCTTCCCGCCGTTCTCGACTGCGTGGGCTGGTTCTAGTCAACGAC 

166 TGATGGCCCACGAGATATTGGCTGCTCCCTGTATGCAAATTACAGGGCGCAAG 

167 AGTTTCCAGATTCAGGGAGCACAAAAGTCTCACTCATGATAATTGTAGTCCCG 

168 GAGCGTTGCGCATTGACGCGAGAGGAGCCACGCTTAGTGCCTTTAGGGTTCGC 

169 TATTTATGGTCGTTGAATCTGGAAACTCTTGCGCCCTGTATCATGAGTGAGAC 
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170 TTTTGTGCTCCCTTCACATGGAGTCGTTCTATAAAATATCTCCGGCTTAGGTT 

171 TGATGACGTCTGACGTGGTGATCAACATCCCTCGCGCGGTGATATTTTATAGA 

172 ACGACTCCATGTGATGCGCAACGCTCAACCTAAGCCGGATTGTCGCCTTTTCC 

173 TGCGGACGACGGGCATTGGATCGGGCGATCTTAGCATTATGTTCAACTGTTAC 

174 TTTTTTTTCCCGTCGTCCGCAGGAAAAGGCGACATAATGCTAAGATCGCCCGATCCAATGTTTTTTTT 

175 TTTTTTTTCATGTCCGTCATCGGGACAATCCATACTCATGCATAAGGTAAAAGTATACGATTTTTTTT 

176 CACCTTGGGTGTCTTAACCGTGATGACAGCCAACGATAGCGAGGTGGAGCATT 

177 GCTTTTAGCTTAATTTCTTGGTTGTAAACCTCTGTTCTCCCTAGTGCTGGTAT 

178 TTAAAGCAAATCATACTTTATTCTCGCAAGAGGTGAAGGCTCCTCGGGAGAAC 

179 GTCGGCGACCGCATCGTCACCCTTGGTGATAACATGGGTTGCCTTCACCTCTT 

180 GCGAGAATAAAGTGACACCCAAGGTGGTTCTCCCGAGGATTACCCATGCCCTC 

181 GTGGGTGTCGATTTAGCTCCGTCTGACCCATCCGCTTATTAACTCGCGTTCCT 

182 GGCCACCTGATTTTTGTTGTCGTTGTAGACGAAACTTGACCGGGATTTGACCT 

183 ATACAATACGCTCTAATCGACACCCACGAGGGCATGGGTAATAAGCGGATGGG 

184 TCAGACGGAGCTATAATTCTTCCCTTCCACACAGAACCGTCTGTCACGAATCT 

185 TGATGCATTAACTGTCAGATCAATCCCTAAAGAGATGCATACGGTTCTGTGTG 

186 GAAGGGAAGAATTAAATCAGGTGGCCAGATTCGTGACAGTTTCATAGCAGACT 

187 TGCAAGAACCCTGAACGCGCTACAGACCAACCCAGGCGTTGCACCATCAAGGT 

188 GTCCTGGAATCGATAAGGCTGCCATGAAATCGTCCCTTGAGATAGATTGTCTG 

189 AATTAGGCCTTGCTCAGGGTTCTTGCAAGTCTGCTATGAAACGCCTGGGTTGG 

190 TCTGTAGCGCGTTTTCATGCCAGGGAAGTTCGTTGAATCGTGCAGATTGACAG 

191 TCGCTCCCGTTCAGGCACTGCAAGGCTATAAATCCCTCTTCGATTCAACGAAC 

192 TTCCCTGGCATGATCGATTCCAGGACCTGTCAATCTGCATGCTCGATCTTTGT 

193 CCATATGGTTCACTCTCAAACAATGTTACCTTGTCAGTCTTCGCTGGGCTGCA 

194 TCAGTCGGATCTCTCGAATGTGTAAAATTACCGGGTCCATAAACGCACCGTAC 

195 GCGCTGTCTGCGATGTGAACCATATGGACAAAGATCGAGCGACTGACAAGGTA 

196 ACATTGTTTGAGATGGTGCTGACTCTCATTGTCTCCATTTTAAAATCCATGAG 

197 ACGCCTAGCTGGTGAGCGCATATCTCGTGCTTGCGTGACTAAATGGAGACAAT 

198 GAGAGTCAGCACCGAGATCCGACTGACTCATGGATTTTATGATTATATCCGGT 

199 CAACCCACCGTGAAGGCACGAGCGTTAATATTGCCACCATGTAGTTAAACAAG 

200 ACTACTTAGGGTGTGAAGCTCGCGTACCGGGACTACAATTCCAGCCCACGCAG 

201 TCGAGAACGGCGGTTCACGGTGGGTTGACCGGATATAATCTGGTGGCAATATT 

202 AACGCTCGTGCCTTGGATAGCCACCGCCTTTTGGTGGATGTGCAAAAGCTCGT 

203 CAACTACTAAAAGCGCCGTCCGTATAACCATGTATCCTGTCATCCACCAAAAG 

204 GCGGTGGCTATCCCACCCTAAGTAGTACGAGCTTTTGCATTTAGTATCTCGCC 

205 AACCACCTCCGCCCAATATACTTGACCCTTCGCGACCACTACAATTCGGAGGT 

206 TCGGAGACGAGACTTCAGACGTCATCAGTAACAGTTGAACCCGCGCGAGGGAT 

207 GTTGATCACCACGTGGCGGAGGTGGTTGGCGAGATACTAAGTGGTCGCGAAGG 

208 GTCAAGTATATTGTATCCTATAGGCACTTGTAAACTCCCGGTCTACCCAGGAA 

209 TTTTTTTTCGGGAGTTTACAAGTGCCTATAGGATGTCTCGTCTCCGATTCCTGGGTAGACTTTTTTTT 

210 TTTTTTTTGGAGAACAGAGGTTTACAACCAAGAATGATTTGCTTTAAATACCAGCACTAGTTTTTTTT 

211 CGAAGACTCAGGCACATTCGAGAGCGTGACTTCATCTGCTCACCGTGGAACCC 

212 AAAATGTTCGTCCAGATTTTATGGGACTGTACCGTCTGCTTTTACGTCCGTTT 
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213 CGAGAACAAGAAAGCCTAGCACAATTGACTTAATTGTCTTAGGAATAAGTTTC 

214 ACGTCCAAGTTTCTTGCGGTCGCCGACAGGAACGCGAGTTACCCATGTTATCA 

215 CCAAGGGTGACGATTTTCTTGTTCTCGAAACGGACGTAAAAGACAATTAAGTC 

216 AATTGTGCTAGGCTTAACTCCGGCAATCATTGCCACGTCGAATAAGGAGTCAC 

217 TACGGGATTCTCCACTGTTCAGATCCCAGGTATACGATGTCGACGTGGCAATG 

218 ATTGCCGGAGTTAGAAACTTGGACGTGTGACTCCTTATTTCGGTCTCTTGTAC 

219 CAGTCGAGCTTCTATCGCCTTTGTTCCGCATTGCTCCCATTGGGAGCCTAGGG 

220 TAGTCTTCAAGCCTAGTTAATGCATCAACCTTGATGGTGCTGCATCTCTTTAG 

221 GGATTGATCTGACTAGAAGCTCGACTGGTACAAGAGACCGTGGGAGCAATGCG 

222 GAACAAAGGCGATTGGCGGGCCTAGCCTCGTTGTCGGCGTCCACGTCGGCACG 

223 GCCCTTTTGACTCACTACCCAGCTCAACAGTCCAAAACATACGCCGACAACGA 

224 GGCTAGGCCCGCCGGCTTGAAGACTACGTGCCGACGTGGTGCTCAGAGACAAC 

225 TATTCACTTACCTAGTAACCTTGTTCATCGGATCCCGTCTATCAATTTATCGT 

226 GTGCCAAACCCATTTGAACGGGAGCGATGCAGCCCAGCGAAGAGGGATTTATA 

227 GCCTTGCAGTGCCTAGGTAAGTGAATAGTTGTCTCTGAGCGACGGGATCCGAT 

228 GAACAAGGTTACTTCTGATTTGCCAGAGCTGTAGAGCGCCGGATTGTTCGCGA 

229 CTGCATTCATCGGGCCGCGTCTAGTAAGTAGCTTCACGTTGGCGCTCTACAGC 

230 TCTGGCAAATCAGATGGGTTTGGCACTCGCGAACAATCCTTGGAAGTCCAATT 

231 GCTTCATCACAAGCGGGCGGGAAACCTTGGTCAATCAACTTAATAAAATCAGA 

232 GATTTAGACTGCGTACCAGCTAGGCGTCTTGTTTAACTACGTCACGCAAGCAC 

233 GAGATATGCGCTCTCTTGTGATGAAGCAATTGGACTTCCAGTTGATTGACCAA 

234 GGTTTCCCGCCCGTGACATCGAAAAGGCACGCGGACACTTTGAACCGGCCTAA 

235 AGTGAAATACCCAACCACGCCTCTGCATTGTGACATCTATAAGTGTCCGCGTG 

236 CCTTTTCGATGTCCGCAGTCTAAATCTTAGGCCGGTTCATTGTTTGTGTTGAA 

237 AAGATGATTTGTGCTTTCTACCACGCAGCCCATGTTTAATTCATTGGCACAAA 

238 TTCACGCAGAATTTCTTTTAGTAGTTGACCTCCGAATTGTCAGGATACATGGT 

239 TATACGGACGGCGTCACAAATCATCTTTTCAACACAAACATTAAACATGGGCT 

240 GCGTGGTAGAAAGTGCATTCCGCTGTTTGACAGTACTCCCTGTCCTGCATACA 

241 CGCTAGTATTCCAATCCTTTCAGTTCGCCATGTGGATACGGGAGTACTGTCA 

242 AACAGCGGAATGCAATTCTGCGTGAATGTATGCAGGACAGTTAGAACGGTCT 

243 CCCGGGTATACCGTTAACCCTGTATAGGACAGTCAACCACCATACTCGCGTG 

244 TTTTTTTTGGACGAACATTTTGGGTTCCACGGTGGCAGACGGTACAGTCCCATAAAATCTTTTTTTTT 

245 TTTTTTTTGCCTGAGTCTTCGGAAACTTATTCCTGCAGATGAAGTCACGCTCTCGAATGTTTTTTTTT 

246 TTTTTTTTGGAGAATCCCGTACCCTAGGCTCCCACATCGTATACCTGGGATCTGAACAGTTTTTTTTT 

247 TTTTTTTTGAGTCAAAAGGGCACGATAAATTGATTGTTTTGGACTGTTGAGCTGGGTAGTTTTTTTTT 

248 TTTTTTTTCCGATGAATGCAGTCTGATTTTATTAACGTGAAGCTACTTACTAGACGCGGCTTTTTTTT 

249 TTTTTTTTTGGGTATTTCACTTTTGTGCCAATGATAGATGTCACAATGCAGAGGCGTGGTTTTTTTTT 

250 TTTTTTTTAGGAGGCCTTTTCTTGAGCTGTTACATCAGCGTGAGTCAAGGATTTGTTTGATTTTTTTT 

251 TTTTTTTTAACGGACTAATACCTAATCGCGGACTTGCCCAAGGAGAGGGTTCCGGATGCGTTTTTTTT 

252 TTTTTTTTCCTGGCCGGAATAGACGAGGCGCTCGTCGCGCTGCTTGACTTATTCTTTTGATTTTTTTT 

253 TTTTTTTTGCGCTAGGTGAAACTCCTCGGACCCTTGGGACTTGGACCTGTGCCCGCACTCTTTTTTTT 

254 TTTTTTTTGAGTGCCTCGGATGCGCGCGCTAACGGCGCCCATCCACTATCTTCGATCGTGTTTTTTTT 

255 TTTTTTTTTGGAATACTAGCGCACGCGAGTATGGGTATCCACATGGCGAACTGAAAGGATTTTTTTTT 
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256 TTTTTTTTCGGTATACCCGGGAGACCGTTCTAACTGGTTGACTGTCCTATACAGGGTTAATTTTTTTT 

 
S8.2 DNA sequences for X0 

Seq_ID Sequences 
1 CCCTTCTCACGGGTAAGACCTCAAACCTTTTCTGAATCGCTGTCGCAGGGAGA 

2 TTACCAACTCTTTTTGTAACTGCCAGTCCGCGAACGTGGTTCCCGCCACATCC 

3 CAGCTGATCATCTTGGTAGCCAGCGTTCATGGGAGGATCGCGGTGCTCCTGAC 

4 AGTTGTATTCGTCTCTAAACAGGTTCAATTTGGCAGCGGGCCCTACGCGTTAT 

5 GACTTGCAGGAAACTAACCTTCCCTTAGGCTACTTACTGTACCACGTTCGCGG 

6 ACTGGCAGTTACAAGATGATCAGCTGGGATGTGGCGGGATTGTCATTAGGGCT 

7 GACTCTGCCACAACGCCCGTGTAGTGCGCGATACCACTTTTGTATCCTCGCGT 

8 CAGTAGTAGGAGGTCACTCACCCTGAAAGTGACGCTGGTTGATTGGTTTCCTC 

9 TCAGGGTGAGTGATGAAAATTCGCGTGTCCCTCATGGGCCAAATTCTACATCT 

10 TTCAATCAAGCTCTCTGGCGTTCCTTGAGGATGAGACAGTACTGCGTCCCGAA 

11 GACTCGCGCTTCCTAACGCGCGAACTATGCTCTGACTCTCCTACATCCAGAGC 

12 GTACTACCCAACTTCCTCCTACTACTGACGCGAGGATACAACCAGCGTCACTT 

13 TTTAGGGCCGGTTACAAAGACGTGTGGATGCGGTGCTAGTACTGTCTCATCCT 

14 CAAGGAACGCCAGGGAAGCGCGAGTCTTCGGGACGCAGTTAACTCGGTCCAAG 

15 GTCGCTAGTCGAGTACCAAGATCCCTCTGCCATGCCTGGTTACTTCTCCGCCT 

16 TGTAACAACGCGGTAGTGCTCGTTCCGTGGATAGACGGCTACATATCGAAGCG 

17 GGAACGAGCACTATACGGCTCCTTTAGATAAACGGCGTCCTTGTTAACATACA 

18 AATGCTGAGGAGGTACAGTGTGTGGACATCGGGCTCCGAGTACAGTCCAAGTC 

19 TTATGTCCGTCACTTAGCTCAGGTACTAGAGGTAGAGGTTGCTAGTTCTGCAA 

20 CAATAGACTCACGTCCGCGTTGTTACAAGGCGGAGAAGTAGCCGTCTATCCAC 

21 GCTAAATGCTTGAGAGTAAGTATCCCTATTTTATCGTCTTCTCGGAGCCCGAT 

22 GTCCACACACTGTGTGACGGACATAAGACTTGGACTGTATGGAAGTAACGGCC 

23 TAGGCACTTTGGGCAATGTGTTACAGCAAGTCAGTTTGCTTACCAGCTGCGAA 

24 TAAACAGTGGGACTATTCCTTGCGCTGCCGTGCTTGTTGTTAGCGCTATAGCC 

25 AACGCTGGCTACCGACGAATACAACTGTCAGGAGCACCGTGCGGATAGGCACC 

26 ACATAAAAGTCCAGCGCGATCTACCTATCCGTAACCTATTGAAATAAAAGTGA 

27 CTGAGTCTCTGTGCAGGCCGGCTTAGAGCTGGGCTGAATTACAGAGTCATCAC 

28 ATGTACTTCCTTTGAAACAGTTTGGCGAATTAAAGCGACTCGATCCTCCCATG 

29 GCCAAACTGTTTCTTTGTGGCAGAGTCAGCCCTAATGACAAAGTGGTATCGCG 

30 CACTACACGGGCGTGTTGAGTTACCCGGCAGTAAACTATAAGGGTCATTGCAG 

31 CTCATCCAATTAATGGTGTCCATCCTTTCGGTCTCCTAATACTTGCTCGATCC 

32 TACGTATCGACCATAAAGGAAGTACATGTGATGACTCTGTGTCGCTTTAATTC 

33 TAGTTCGCGCGTTAGTTGGGTAGTACGCTCTGGATGTAGTTATAGTTTACTGC 

34 CGGGTAACTCAACTTAATTGGATGAGCTGCAATGACCCTTACCGTGTAGGTCA 

35 TAACAACCCTAGACAGGAGAAGACCAAAACGGAGTGCACTTCGATCAACCGGC 

36 TGTATAGCATGAGAAGCGTGGAGCGAGTACCGGTAGTTGTGAGAGTCAGAGCA 

37 TCGCTCCACGCTTTCTCGACTAGCGACCTTGGACCGAGTTCCAGGCATGGCAG 

38 AGGGATCTTGGTATGCCGCTCAACGCCCAACATGAACCTCATAATCTACTTCT 

39 AACTTTCAGCCAGTAAGATTTGCCATGCATAAACGTCACTACCCTTGTACTCC 
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40 TCCCTTGAGATAGTCTCATGCTATACAGCCGGTTGATCGACAACTACCGGTAC 

41 AGTACCTGAGCTACGTGAGTCTATTGTTGCAGAACTAGCTGAGGTTCATGTTG 

42 GGCGTTGAGCGGCCTGGCTGAAAGTTAGAAGTAGATTATTAGGAACAGCATCG 

43 TTCCTATGTGATTCCACCACTCGTCATGCGACGAAACTCTTAACATAGTAGCG 

44 AGGCCCACCCTTAATCCCTATCATGATCAGGCTAGGCGGTAACCTCTACCTCT 

45 TCATGATAGGGATTCCCAAAGTGCCTAGGCCGTTACTTCCGCAAACTGACTTG 

46 CTGTAACACATTGTCAAGGCCTGCGCGAGGAGGCTCGTGGAACGCTACAGTAA 

47 CCTAAACTAAAGATCTTCACATCGGCCTCTTCGCCAGTAGGTCGTAGGTCGAG 

48 TGACCGAGCCTTCTTAAGGGTGGGCCTCGCTACTATGTTACCGCCTAGCCTGA 

49 ACCTGAGTCAAAGTCACAGAGACTCAGTCACTTTTATTTCATTCAGCCCAGCT 

50 CTAAGCCGGCCTGTCAACTGCTAACGGCATAATAGCGGTCCCGTCCTGTAGGA 

51 GGGCAATTCACGTTCCGGGCAGAATCCAGTCCCTTGTGCTTCGTTTAGTCTGA 

52 CTTCACGTGTCACTGCAGACATGGGATGTCGCTTCCGACGCCGAGCGCAGTCA 

53 AAGGATGGACACCTGGTCGATACGTAGGATCGAGCAAGTTGACCGCTATTATG 

54 CCGTTAGCAGTTGACGTGAATTGCCCTCCTACAGGACGGTTCCTAAATCCCGC 

55 TCGGCTAAATCAAATATAATCGTATTTTAGAGGTCATTCTGCGACAATGTTAC 

56 CGAATTTTATCCTTGTACGGTGCGCGCCGTGATCCCACTTATTAGGAGACCGA 

57 CGCGCACCGTACATTCTAGGGTTGTTATGACCTACACGGTGTGCACTCCGTTT 

58 TGGTCTTCTCCTGTGAATAGGCGGCAAGACATCCGAGTATACCCTGATAACAT 

59 CCAGCCCTCTGCTTTCCTCAGAGCTACAGTCTTGGTATCTTATTCTCTCAATC 

60 AATGTTCACGCACTAGGATAAAATTCGGTAACATTGTCGCAGTGGGATCACGG 

61 CATGGCAAATCTTCTATCTCAAGGGAGGAGTACAAGGGTTATACTCGGATGTC 

62 TTGCCGCCTATTCAGCAGAGGGCTGGATGTTATCAGGGTTCTATGGACTAGCG 

63 TGTTTTAAAATGGCGACTTAGATTCGTCACTATGCTTCGTTGGACAGACAATC 

64 CCAGAGTCCTCAGTGGCTAGGGCACTCGAAGGAATGAGATAGTGACGTTTATG 

65 AGTGCCCTAGCCATAATCACATAGGAACGATGCTGTTCCTGAGTTTCGTCGCA 

66 TGACGAGTGGTGGTGATTACTTTCCTGATCCTGGCTAATTAGTCAGACATACA 

67 CCAGTAAAAGGTCTCTAGGGTGAGATTGCACACAGCAGTGGCTTCTTCACAAT 

68 CATTCTGCTCGAGTCTGAGGACTCTGGGATTGTCTGTCCATCTCATTCCTTCG 

69 GGCCGATGTGAAGGAAGGCTCGGTCACTCGACCTACGACTAATTAGCCAGGAT 

70 CAGGAAAGTAATCGACCTTTTACTGGTGTATGTCTGACTTGCATACACGACGA 

71 CTCTGAGAAGCCCGCGACTGTGTCTGGGCTCCCTTACTGTGCGGAGGGACCAA 

72 ATTACTCTTCGTGATAAATCGTCCCGGGTGCGTGGAGTCTCTACTGGCGAAGA 

73 GGATTCTGCCCGGGTGACACGTGAAGTCAGACTAAACGATTGAGATAAACTAG 

74 AAACTATTTAGACATCTCTGATCATATTAGACATTCGTCTATAATTGACGTAC 

75 TCTGTTCGAATACGACAAGTACCCGAGCCATGCCGCACGTTGTCGAGTGGCAG 

76 TCTGTGGAATAAATAGGAACTGGATAGCTTTTATACTTGTAGCACAAGGGACT 

77 TATCCAGTTCCTATTTGATTTAGCCGAGCGGGATTTAGGAGAATGACCTCTAA 

78 AATACGATTATATTCGGACTAGACGACCGCAAGGCTATCAAGCCGGCTAAACG 

79 AGTCGGAGTCCCATTGTTTCGTGATGGGACTCATAACCCGTCGTCCCATTCAA 

80 GCATACCTCACGGTTTTATTCCACAGACTGCCACTCGACACAAGTATAAAAGC 

81 GTAGCTCTGAGGAGTGCGTGAACATTGATTGAGAGAATATTGATAGCCTTGCG 

82 GTCGTCTAGTCCGTGGGACTCCGACTCGTTTAGCCGGCTTGATTACTGTCCCA 
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83 GTGCAAGGGTAACTTACAGCCCTGGCTGGAATACAGGGTTGCTACGATAACGT 

84 CAATCTACTGTTCCTATCTTATGGGTACTAAAGTACGGATAGATACCAAGACT 

85 ACCCATAAGATAGTCCATTTTAAAACACGCTAGTCCATAGCGAAGCATAGTGA 

86 CGAATCTAAGTCGTAGCCTTATACCCAGCGCTGAATGTTGTCTTACCCACAGA 

87 TCATAGTCGGGTGTCTGGAAAGATAATCGACGGGACAACCACTACAGGAGTTA 

88 TTATAAGTGACAATGAACAGTAGATTGACGTTATCGTAGCTCCGTACTTTAGT 

89 AATCTCACCCTAGCTCGAGCAGAATGATTGTGAAGAAGCTCAACATTCAGCGC 

90 TGGGTATAAGGCTCACCCGACTATGATCTGTGGGTAAGATATCCATGTTACTG 

91 CCTATAGAACTCAATAAATGGACGTGTTAGGAGTCTCGCTCGGTATATGAAGC 

92 ATGAGGAGTTAACAGAGGAACGCTCGGCGATACTCAAGATCACTGCTGTGTGC 

93 CGAGCGTTCCTCTTGGGCTTCTCAGAGTCGTCGTGTATGCCAGTAAGGGAGCC 

94 CAGACACAGTCGCTCCACATCTAGCAGCCCGGTTTCAAGCGTCAAATTAGGCG 

95 TCCCACAATACAATCACTGACCTATTGGACTTGAGAATAATGTCAGTTGTGTG 

96 TTCAGAGTTTGAATGTTAACTCCTCATGCTTCATATACCGTCTTGAGTATCGC 

97 CGTAATTATACCGTGTATTCGAACAGAGTACGTCAATTATCGTGCGGCATGGC 

98 TCGGGTACTTGTCTCGGCATTCCGGCTACACGGCCCTAGTCGACTAATGCGCG 

99 GGCCAGTCTGTTTTCTATCGAAGGCGATTTTCTACACGATATTCACGACCACC 

100 CGGAATACATTGTTCTCGACGATCTAGGATACAGCCCATCCGAAACTATCAAT 

101 CCATCACGAAACACCGTGAGGTATGCTTGAATGGGACGATACTAGGGCCGTGT 

102 AGCCGGAATGCCGAAACAGACTGGCCCGCGCATTAGTCGTGGCGTCACGGATT 

103 TATTCGACTGGTGCCCACTTTTCCGTTTCGGACATCACTTCGTACTGGAAAAG 

104 TTTTGAATACTGATAAACACAACTAACCACTAGGACCCATCGGGTTATGAGTC 

105 TTAGTTGTGTTTATGTTACCCTTGCACTGGGACAGTAATCACCCTGTATTCCA 

106 GCCAGGGCTGTAATAAGTGGCCCAAGGATTTGAACGTCGTCTCCCACATGGGC 

107 AGTCACTGTAGACTCAGACGGTCCGGGCCAGCATACTTCGGGCTTAAGTTCGT 

108 GAGTAGCCACATGTTCAGTATTCAAAACTTTTCCAGTACGTGGGTCCTAGTGG 

109 ATTATCTTTCCAGTTGTCACTTATAATAACTCCTGTAGTTACGACGTTCAAAT 

110 CCTTGGGCCACTTGTCTACAGTGACTGCCCATGTGGGAGTAGGACCTGTCCAA 

111 TGAAGCTTGAGGCACTACAGCAACGTCGAGTATATCGAGTGATGTGTCCTAGC 

112 CCTGGTAGTCCACTGCGGAAATTGTCCTAATGTCTATGATGGTTGTCCCGTCG 

113 GACAATTTCCGCATTGAGTTCTATAGGCAGTAACATGGATGCGAGACTCCTAA 

114 CACGTCCATTTATTAGTCTGGTACTGTCCTCCCTGAATTGTAAATCAAGCCCT 

115 AACGACGATGCTCTATACTGCATTACCATGTAGGCCCTTCTATATCCCGAGCT 

116 ATTGGCATACTGGTGTGGACTACCAGGGCTAGGACACATCTCATAGACATTAG 

117 CAATAGGTCAGTGTTCAAACTCTGAACACACAACTGACATCAATTCAGGGAGG 

118 ACAGTACCAGACTGAGCATCGTCGTTAGGGCTTGATTTATAAATCGGACTGCT 

119 GCTCCGTGCGACGCGGTAATACTGAATTCCTGCCGATGGTACATGTGTTGCTT 

120 AGGCAATTAACGGCTTACGTCGTGGGCCGGTGGTGTCGGTTTATTCTCAAGTC 

121 TTTTTTTTCCGTTAATTGCCTAAGCAACACATGTCCGACACCACCGGCCCACGACGTAAGTTTTTTTT 

122 TCGCCTTCGATAGACAATGTATTCCGGGTGGTCGTGAATTATCGTCGGGTAGG 

123 CTTTTAATGTTACTAGTGGGTGCGTCTACATCGTGCAGATTAGCTATGGGAAA 

124 TTGAGACCGTCTCGTCGGTTGGGTGCGCTTAACTTGCCGTAGCAACGCCAGTC 

125 GAGTATAGGTCCTTTGATTTTATAAAGACCATTCACTTCTATCGTGTAGAAAA 
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126 TTTATAAAATCAATCACCAGTCGAATAAATCCGTGACGCCAGTGATGTCCGAA 

127 ACGGAAAAGTGGGTCGCCCTGGTTTGTGAAAAGCTGTAAGACTTCGGGAAATC 

128 TCAGGACGTACGATTTCCTCAACGCTGGTCTCTGAGACTTAGTATTCATAGTG 

129 GAGGGTCATATTATAGGACCTATACTCGACTGGCGTTGCTGAAGTGAATGGTC 

130 CCCGGACCGTCTGCATGTGGCTACTCACGAACTTAAGCCTCTTACAGCTTTTC 

131 ACAAACCAGGGCGTCGTACGTCCTGAGATTTCCCGAAGTTCGTACAACGGCTA 

132 TTTGCGAGTATGGTCACAGTTAGCAATCCGACTATATAATCGCCAGCACCTAG 

133 ACGTGCCGTCATCTATCCAAAATTAGAACGCTTGGCCAGTCGAAGTATGCTGG 

134 CTAATTTTGGATATGCCTCAAGCTTCATTGGACAGGTCCTCTCGATATACTCG 

135 ACGTTGCTGTAGTTCTAATGTTCGAGTCCCGGTGCCGCGACACTACTTGAATG 

136 TGCTATAACGTGTTGACGCAATGGCACTACTAATCACACCGTACCTGTGGTCT 

137 CCCTACGAGCCGCTGATGACGGCACGTCTAGGTGCTGGCGCTGGCCAAGCGTT 

138 GGTAATGCAGTATCCAGTATGCCAATAGCTCGGGATATATTCGCGGCACCGGG 

139 ACTCGAACATTAGACACGTTATAGCACATTCAAGTAGTGTCCGCGGTCGTGAT 

140 CTCAAACGCCGGCCAAGACCGACCGTGCCGTTTGGGTCTTTTGATTGATCGTG 

141 AAGATGCTGCGACCCGAACTTTATAGCAATACAGCTGATTGAAGGGCCTACAT 

142 CTATAAAGTTCGGTCGTCGCACGGAGCAGCAGTCCGATTTCCATCGGCAGGAA 

143 TTCAGTATTACCGTCGCGTTCCTAGCGAAAAGACCTGAGGTGACAGTGCCTAC 

144 AAGGCTCTCTAGCTGGTGGCCGTACCACTGAGTTGTACTCAGAATCCGAAGGA 

145 TGGGTCATCCACGTGTCGCAGCATCTTCACGATCAATCAAATCAGCTGTATTG 

146 TTTTTTTTCCTCAGGTCTTTTCGCTAGGAACGCGGCTAGAGAGCCTTGTAGGCACTGTCATTTTTTTT 

147 ACATTATCCCTCGTGAGACGGTCTCAATTTCCCATAGCTACGGCAAGTTAAGC 

148 GCACCCAACCGACTCTGCGAATGGGTCCTGCGCACGCCCTGCCTGGACTAAAC 

149 TGAAATATACCTCTGCCTTGCCTTCCCGGTTTGCCCTATAGCCACGGGAGCAA 

150 AGCCACCAAATTGTTCTTATCGGTGTTGTGTAATTTATTTTGACGGGACTAAT 

151 CAGCGTTGAGGAATAATATGACCCTCCACTATGAATACTTAGGGCGTGCGCAG 

152 GACCCATTCGCAGGAGGTATATTTCAGTTTAGTCCAGGCTTAAATTCCCTGAG 

153 CGAGTTTTATGATCTATAGCAGCTTCGTCAGATCCAACATCGTAATAGCGCAA 

154 GAAATTACAAGTGCGTCGGGCCAGGATGTGCTAGGAAAGTAAGTCTCAGAGAC 

155 TCCTGGCCCGACGTCCATACTCGCAAATAGCCGTTGTACGTTATATAGTCGGA 

156 TTGCTAACTGTGATTGTGTTATATGCCGATAATAGTAGCCATAGGTACTTCAC 

157 ACTAGGCGACGGGTTGAGGGCTGTGAATCAGGGCCTAGCACGGTATTAGCATT 

158 ACTTAGTGGGTCTTCACTTGTAATTTCTTGCGCTATTACGCTTTCCTAGCACA 

159 GTGCCATTGCGTCGCGGCTCGTAGGGAGACCACAGGTACTGGCTACTATTATC 

160 GGCATATAACACACCCGTCGCCTAGTGTGAAGTACCTATTCTGCCATCGGAAG 

161 GATCACTGACACCCGACGCTCTCTCTGATTAGCGTGCGTTCGAACACAGATCG 

162 CTTTTACTCAAGGCATGGGACATCTTAGCCTATTATTAGTGGTGTGATTAGTA 

163 AAGATGTCCCATGTGCCGGCGTTTGAGATCACGACCGCGGAGACCCAAACGGC 

164 ACGGTCGGTCTTGTGACCTAGGCGGGACCACCCTCGCATATATCTTTCTTCAT 

165 TCGGCATACTCAGTTAACGGTGACGGAACAGGGCGGTGACGTGTACAGCATAA 

166 CCCTCGTCATCAGTCCTTGAGTAAAAGCGATCTGTGTTCGCTAATAATAGGCT 

167 TGGTACGGCCACCCGTGGATGACCCATCCTTCGGATTCTTTATGCGAGGGTGG 

168 TCCCGCCTAGGTCCTGAGTATGCCGAATGAAGAAAGATATCAGAGCCGACCTC 
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169 ACCTCACTAGATTCAGCCGTTACGGAAACGAGATTCTGATTCTGAAGTGGACT 

170 GGGAGCATCTGGGTAACGGATTCAAAGATTCCTCGATGCTGAGTACAACTCAG 

171 TTTTTTTTCCCAGATGCTCCCAGTCCACTTCAGAGCATCGAGGAATCTTTGAATCCGTTATTTTTTTT 

172 TTTTTTTTTATAGGGCAAACCGGGAAGGCAAGGCCAATTTGGTGGCTTTGCTCCCGTGGCTTTTTTTT 

173 TTTTTTTTATCATAAAACTCGCTCAGGGAATTTATGTTGGATCTGACGAAGCTGCTATAGTTTTTTTT 

174 TTTTTTTTTGCTAGGCCCTGATTCACAGCCCTCAAGACCCACTAAGTAATGCTAATACCGTTTTTTTT 

175 TTTTTTTTGGTGTCAGTGATCCTTCCGATGGCAGACGCACGCTAATCAGAGAGAGCGTCGTTTTTTTT 

176 TTTTTTTTGTCACCGCCCTGTTCCGTCACCGTTACTGATGACGAGGGTTATGCTGTACACTTTTTTTT 

177 TTTTTTTTAATCTAGTGAGGTGAGGTCGGCTCTGTCAGAATCTCGTTTCCGTAACGGCTGTTTTTTTT 

178 TTTTTTTTGCGATTCAGAAAAGGTTTGAGGTCTTAAAGAGTTGGTAATCTCCCTGCGACATTTTTTTT 

179 TTTTTTTTTTTCCTGCAAGTCGAGGAAACCAATCCAGTAAGTAGCCTAAGGGAAGGTTAGTTTTTTTT 

180 TTTTTTTTGGCCCATGAGGGACACGCGAATTTTCGAGCTTGATTGAAAGATGTAGAATTTTTTTTTTT 

181 TTTTTTTTAACCGGCCCTAAACGCTTCGATATGTCTAGCACCGCATCCACACGTCTTTGTTTTTTTTT 

182 TTTTTTTTGGACGCCGTTTATCTAAAGGAGCCGTCCTCCTCAGCATTTGTATGTTAACAATTTTTTTT 

183 TTTTTTTTTCAAGCATTTAGCGGCTATAGCGCTAAGACGATAAAATAGGGATACTTACTCTTTTTTTT 

184 TTTTTTTTAAATAAATTACACAACACCGATAAGACGAGGGATAATGTATTAGTCCCGTCATTTTTTTT 

185 TTTTTTTTGTAACATTAAAAGCCTACCCGACGATTCTGCACGATGTAGACGCACCCACTATTTTTTTT 

186 TTTTTTTTGATGGGCTGTATCCTAGATCGTCGAGCGGTATAATTACGATTGATAGTTTCGTTTTTTTT 

187 TTTTTTTTGTCTAAATAGTTTCTAGTTTATCTCAGACGAATGTCTAATATGATCAGAGATTTTTTTTT 

188 TTTTTTTTCGTCGGAAGCGACATCCCATGTCTGCCTTTGACTCAGGTTGACTGCGCTCGGTTTTTTTT 

189 TTTTTTTTTGGACTTTTATGTGGTGCCTATCCGCATAGGTTACGGATAGGTAGATCGCGCTTTTTTTT 

190 TTTTTTTTCCCGCTGCCAAATTGAACCTGTTTAGCCCGTGAGAAGGGATAACGCGTAGGGTTTTTTTT 

191 TTTTTTTTGTCCCACTGTTTATTCGCAGCTGGTACAACAAGCACGGCAGCGCAAGGAATATTTTTTTT 

192 TTTTTTTTCCACGAGCCTCCTCGCGCAGGCCTTGTCTTTAGTTTAGGTTACTGTAGCGTTTTTTTTTT 

193 TTTTTTTTCACGAAGAGTAATTTGGTCCCTCCGCGACTCCACGCACCCGGGACGATTTATTTTTTTTT 

194 TTTTTTTTGCTTGAAACCGGGCTGCTAGATGTGGTTGTATTGTGGGACGCCTAATTTGACTTTTTTTT 

 
S8.3 DNA sequences for Y1 

Seq_ID Sequences 
1 GGGTGCAACGTATAAGGTTAGGTGGTAAGCACTTCCTATTCATCTCGATGAGG 

2 GAGATAAGCCCTATGGGAACGCTCAGGCGGGAATCACATTCCTCCATCCGCAAAACTTGAGG 

3 TTCGCCGCAAACTGGATAAAGCAGCGGGCTAGGGTTAGGTTCGGATTCAGCAC 

4 GCACTGGTCCCGGTTGTAACAGCTCAAGAAAAGGCCTCCTTCAAACAAATCCT 

5 TGACTCACGCTGATAGTTTGCGGCGAACCTCAAGTTTTGCCCTAACCCTAGCC 

6 CGCTGCTTTATCCTCCTCCATCCCTCGACTCGTAACGTGTATGGATAGAGGAAGCCCTTGAG 

7 CCTTGAGGGATTGCAAACGTACTTACCGTTTGTGGGAATTTCTATCCATACAC 

8 GTTACGAGTCGAGCCGGGACCAGTGCCTCAAGGGCTTCCTCCTCCATCCTCTCATATATAAA 

9 TAAGGACTGTTCTCTTTCTTTTGTAAGATGCACCCTCGATCAGTGACGTACGG 

10 TTACGGCCGCGTTTAGTCCGCGATTAGGTATTAGTCCGTTCGCATCCGGAACC 

11 CTCTCCTTGGGCATAGAACAGTCCTTATTTATATATGAGATCGAGGGTGCATC 

12 TTACAAAAGAAAGTCCTCCATCCCGTTGGGAGGTTCGGAGCCTCTTTGTTAAACGATCTAAT 

13 CGATGCCAGAAGTTTGTGCAACCCTCCGTGCGGAGTTTGTACAAAGAGGCTCC 

14 GAACCTCCCAACGAACGCGGCCGTAAATTAGATCGTTTATCCTCCATCCAACCCTTGCCTAA 
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15 TCACTGAGGCTGTGACGTATATCTCTTCCTCGGGTCGTCTTGATCTTCTCACT 

16 TGAGGGTCCAGAATCGAGCGCCTCGTCTATTCCGGCCAGGTCAAAAGAATAAG 

17 TCAAGCAGCGCGATACAGCCTCAGTGATTAGGCAAGGGTTGACGACCCGAGGA 

18 AGAGATATACGTCTCCTCCATCCATGGCTCTCCGGAGATGTCGTGCAAGGCACTACCTGAAG 

19 AGTGAATTCAACCCGTTTGACCTCGGAACGTACGACGCTTCTTGCACGACATC 

20 TCCGGAGAGCCATTTCTGGACCCTCACTTCAGGTAGTGCTCCTCCATCCCACAAATCTCCGC 

21 TCTACGGCTAATCCTAATGTTTCGGTCCAGATCCTGGGCTAGCTGGCTACACG 

22 AATGTAGATACGTTAGGGTCCGAGGAGTTTCACCTAGCGCGAGTGCGGGCACA 

23 GGTCCAAGTCCCATGATTAGCCGTAGAGCGGAGATTTGTGGCCCAGGATCTGG 

24 ACCGAAACATTAGTCCTCCATCCCAGCCCACAGCGTCGAGTTAAAGTACTTGCAGTTAAACG 

25 TCTTCTGGGATCACATTCAGCAACCCGTACTCGAGTGCCTGTACTTTAACTCG 

26 ACGCTGTGGGCTGACGTATCTACATTCGTTTAACTGCAATCCTCCATCCGTTGCAATTTTCC 

27 GTAGGGTGAGCACTCGATATTGATTTACCGTTATCTTGCTCGATTGTTCCATT 

28 ACTGAGAAAAGGATCGTTAGCGCGCGCATCCGAGGCACTCCACGATCGAAGAT 

29 AGTGGATGGGCGCTGTGCTCACCCTACGGAAAATTGCAACGCAAGATAACGGT 

30 AAATCAATATCGATCCTCCATCCAAGACGACTAGCGCCTTGTCGTTCGCAATTTCACTCCTG 

31 TTGGTCTCTTATGCAAGCACCCTGGATCACGTACTCGTGTGCGAACGACAAGG 

32 CGCTAGTCGTCTTTCCTTTTCTCAGTCAGGAGTGAAATTTCCTCCATCCGGGCCACAGGCCC 

33 TTCTTGGCACATCAAGGACTTTTCTACCCTATAGGTCTATTAGATTTTAGTCT 

34 TTTTTTTTGATGTGCCAAGAAGGGCCTGTGGCCCTAGACCTATAGGGTAGAAAAGTCCTTTTTTTTTT 

35 TTTTTTTTTAGGGCTTATCTCCCTCATCGAGATGATGTGATTCCCGCCTGAGCGTTCCCATTTTTTTT 

36 CCCTGAAAAGTGTTATACGTTGCACCCGTGCTGAATCCGAATAGGAAGTGCTT 

37 ACCACCTAACCTTTCTCTCATACCTCTGTAGCTACGCCTATGCTACCTTATAG 

38 GCGAGTTTTATTATCCTCCATCCCAGATACGGTTGCGGACAACGGATTGACACAACATATCG 

39 GGATTGATTGGTCACGCACCTCGTTAAGTGGAAGGAACTTCAATCCGTTGTCC 

40 GCAACCGTATCTGACACTTTTCAGGGCGATATGTTGTGTTCCTCCATCCCGCCAGCTGTACT 

41 AATTCGTGGTGGAAGAGCATGAATATGCACTCTGGGACCTAAGCCGTAAAACC 

42 CGAGCTCAAAAGGTCAATCCCTCAAGGCCGTACGTCACTGATTCCCACAAACG 

43 GTAAGTACGTTTGTTCCACCACGAATTAGTACAGCTGGCGGGTCCCAGAGTGC 

44 ATATTCATGCTCTTCCTCCATCCCCGCCCTCAAAGTCCACGGCCACTTGGAGCAAACCCGCC 

45 AAATACGCTAGGTCGTCACCAGGATTGTTGTACCTGTAGTCAAGTGGCCGTGG 

46 ACTTTGAGGGCGGCCTTTTGAGCTCGGGCGGGTTTGCTCTCCTCCATCCCCTTAAGAAGGTC 

47 AATATAACTAGGAGTGTATCTCCAATAATGCTTGGCCCGTTAAAATGCCGAGA 

48 AACCGGTAGCTTATACTTCTGGCATCGAGTGAGAAGATCACAAACTCCGCACG 

49 GAGGGTTGCACAATTCCTAGTTATATTGACCTTCTTAAGGCGGGCCAAGCATT 

50 ATTGGAGATACACTCCTCCATCCTCATGGTTCCAGCTGATTAGGTCGCGGAACACCGTTGTC 

51 AATATGATTTTCATGCGCCTTGCATGCTAAATATAGAGTTCGCGACCTAATCA 

52 GCTGGAACCATGATAAGCTACCGGTTGACAACGGTGTTCTCCTCCATCCTCCGGACAGGGTC 

53 GTGGGCACGTTCCGCAAGCCCACAACGACGTAGTGCAAATATAATGAGTAATT 

54 CCAGACACGGTGATGGTTGAATTCACTCGTGTAGCCAGCTAGCGTCGTACGTT 

55 CCGAGGTCAAACGTGGAACGTGCCCACGACCCTGTCCGGATTTGCACTACGTC 

56 GTTGTGGGCTTGCTCCTCCATCCAGGGCCGCTCAATTATACGACGTAACTTTAGGCACCGGG 

57 CTTGATCGGGCCAATGAAGACCGCGATCCGATCGATATATGTTACGTCGTATA 
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58 ATTGAGCGGCCCTTCACCGTGTCTGGCCCGGTGCCTAAATCCTCCATCCTGCTATGGATACT 

59 CGCCAAGGGTTCCAATCGATCGAAACGTCCCAGGACTTATATGTATAACCTCG 

60 AGCAGTCGTCTACTTGATCCCAGAAGAAATGGAACAATCGGGCACTCGAGTAC 

61 GGGTTGCTGAATGTGGAACCCTTGGCGAGTATCCATAGCATAAGTCCTGGGAC 

62 GTTTCGATCGATTTCCTCCATCCTAACCAAGCCCATCAATTCGAGCAGCGGCTTGTTCCTCT 

63 CTTGTTCTGCGATGAACAGCCATTGGTTGAGCTTCGTTTTGCTGCTCGAATTG 

64 ATGGGCTTGGTTAGTAGACGACTGCTAGAGGAACAAGCCTCCTCCATCCCAAGGTCACCACT 

65 CCCGGTTACTCAACTCGAATACCACTCACGGATGGTTATTCCGTTTGTCTACA 

66 TGCCCTGAACCGCTCATAAGAGACCAAAGACTAAAATCTACACGAGTACGTGA 

67 TCCAGGGTGCTTGTTTGAGTAACCGGGAGTGGTGACCTTGATAACCATCCGTG 

68 AGTGGTATTCGAGTCCTCCATCCTAAATCTGATGCTTCGCCGTGAGAGCCTAGAGTGTTTTC 

69 TTTTTTTTGCTCTCACGGCGAAGCATCAGATTTAGCGGTTCAGGGCAGAAAACACTCTAGTTTTTTTT 

70 TTTTTTTTTAGGCGTAGCTACAGAGGTATGAGAGTAATAAAACTCGCCTATAAGGTAGCATTTTTTTT 

71 GAACGTACATTACCAATAAATGTCTGCACCGATATCGCTTCATCGACCCTACC 

72 CGCCATAGTTTCGAGCCTGCATAATGAAAGGCGCCGAGGTCCTCCATCCTAGCTCACGGGTT 

73 ACATGAATTCCTTGATATGTGCACAAATGCGCGACGAGCTTCGTGGACCTGGC 

74 AATAACCCTACGCTGACCAATCAATCCGGTTTTACGGCTTAGTTCCTTCCACT 

75 TAACGAGGTGCGTTAAGGAATTCATGTAACCCGTGAGCTAGCTCGTCGCGCAT 

76 TTGTGCACATATCTCCTCCATCCTAGAAGCACCTGTAATATACGGGCCGATTCCCAGTTATG 

77 TGAGCGTCCTTCCCTTTGGCCGGTATATCGGTCAGCGAATCGGCCCGTATATT 

78 ACAGGTGCTTCTAGCGTAGGGTTATTCATAACTGGGAATTCCTCCATCCAAACGCGGCGCAC 

79 ACCCTAGAGAACATTGCAACTAGCGACCAACTCTAGCTATATGTAGTAGGTGA 

80 CCCAATGACGGTGTACCTAGCGTATTTTCTCGGCATTTTACTACAGGTACAAC 

81 AATCCTGGTGACGTTGTTCTCTAGGGTGTGCGCCGCGTTTTAGCTAGAGTTGG 

82 TCGCTAGTTGCAATCCTCCATCCGTGCGTCTACTCGCATTCGATGTTGCCCTGTAACTTCTA 

83 CCTAAAGAAGTGTGAACCCTTCGGGAAGCTATTGCAGGCTGCAACATCGAATG 

84 CGAGTAGACGCACCACCGTCATTGGGTAGAAGTTACAGGTCCTCCATCCAGTGCGCGAAGCC 

85 AAATACAGTGTCGTGAGTTCTGATACGGCAAAGATCTTCTGCTTAGTCGATTT 

86 AGGATAACTACTCTTGAAAATCATATTAATTACTCATTATACTCTATATTTAG 

87 CATGCAAGGCGCATCGACACTGTATTTGGCTTCGCGCACTGAAGATCTTTGCC 

88 GTATCAGAACTCATCCTCCATCCCACACTCAACTATACCAGGCAGGCGACAGTGGTCTTTGT 

89 GGCCCAGTTCTTAACGACGAAATAACGGTGCGGTCTAATTTCGCCTGCCTGGT 

90 ATAGTTGAGTGTGGAGTAGTTATCCTACAAAGACCACTGTCCTCCATCCCCTCGCGATATAG 

91 TGTATTGTCATGCTCCTCGAGGCAATAAATCGATGCCCTTATACGCAGTTCAA 

92 CTTCCCTCACTATTTGGCCCGATCAAGCGAGGTTATACATTATATCGATCGGA 

93 TCGCGGTCTTCATTGCATGACAATACACTATATCGCGAGGAGGGCATCGATTT 

94 ATTGCCTCGAGGATCCTCCATCCCACGGAGTAAATGAGGATAGCGTACCCTCGGAGTAAGTC 

95 CCGCCCATATCTAACTAAGAATAGTTATTATTACATTAATGGTACGCTATCCT 

96 CATTTACTCCGTGATAGTGAGGGAAGGACTTACTCCGAGTCCTCCATCCAGCACCGCTCTGT 

97 AGTTGGGTTGTAGAGTCTAGACATCGTCAAGATTGTTAGTTGAAACTATAGAA 

98 TTTTCAATCCAGATATCGCAGAACAAGTGTAGACAAACGGAAACGAAGCTCAA 

99 CCAATGGCTGTTCTCTACAACCCAACTACAGAGCGGTGCTCTAACAATCTTGA 

100 CGATGTCTAGACTTCCTCCATCCGGGCAGTTCTTGCCGGCCGCCCATTTTAGAGTGACGAGA 
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101 TAGCCACAGGTCTCGGCCATTACAGCCGGATTTAATGATTAAATGGGCGGCCG 

102 GCAAGAACTGCCCTCTGGATTGAAAATCTCGTCACTCTATCCTCCATCCGGGATGTACATGT 

103 GACAGGGTTGCCAGGACTCCAGAGGCGGTTGCCATGTTATGCCATATCCCTGC 

104 TTTTTTTTTGGCAACCCTGTCACATGTACATCCCTAACATGGCAACCGCCTCTGGAGTCCTTTTTTTT 

105 TTTTTTTTCGAAACTATGGCGGGTAGGGTCGATGCCTCGGCGCCTTTCATTATGCAGGCTTTTTTTTT 

106 CTACACACCCGAGTGTAATGTACGTTCGCCAGGTCCACGAAGCGATATCGGTG 

107 CAGACATTTATTGTTCAACCCTATTGCTCGAAATGGTGGCCTAGGCGTTCTAG 

108 GGTTGGGTTCTGTTCCTCCATCCCAGACCTCGATGGTCCGATAAGTCCAGGCGTCGATGATA 

109 TGCACAATGGGCCAGCGAATTAATCAACGGCGGGCTTCTTTGGACTTATCGGA 

110 CCATCGAGGTCTGCTCGGGTGTGTAGTATCATCGACGCCTCCTCCATCCTAGAACCATACTG 

111 AGCAGGAGTAGCAGGTGGATTCGCTTACCAGCTGCTTTGTTATATGGGTTATT 

112 ATTCTAACCGCACTGGAAGGACGCTCATCACCTACTACATTTCGCTGACCGAT 

113 ATACCGGCCAAAGTTGCTACTCCTGCTCAGTATGGTTCTACAAAGCAGCTGGT 

114 AAGCGAATCCACCTCCTCCATCCATCGTTGAACGACGGCTACTGCGAGAAACCAATAAGCTA 

115 TAGGAGAAGCCAGAGAGAACGACCCTTCATAGATTTACGTTCTCGCAGTAGCC 

116 GTCGTTCAACGATGTGCGGTTAGAATTAGCTTATTGGTTTCCTCCATCCGCAGGGTAGACTA 

117 GGGTAACACGAATATGTGCCTCAGTCCATTGATAGCGTTTCGTCGAATCTGCC 

118 CCCTTGGACGGCATACACTTCTTTAGGAAATCGACTAAGCGCCTGCAATAGCT 

119 TCCCGAAGGGTTCTATTCGTGTTACCCTAGTCTACCCTGCAACGCTATCAATG 

120 GACTGAGGCACATTCCTCCATCCGTGCGAAAAGGGCGCCGGACTAGACTAATTGAGTTATGT 

121 TTAAATAGTATCACAACTCACATCAACAGCGTGCGATGGTAGTCTAGTCCGGC 

122 GCCCTTTTCGCACTGCCGTCCAAGGGACATAACTCAATTTCCTCCATCCGATCCGCTTTCCC 

123 ACGCACGTTCGTGATATGTAGGCTTGTGTACCCTGTGTATTCCAGGCAGCGTA 

124 CCTGAGTTCTAGGTTAAGAACTGGGCCTTGAACTGCGTATATTAGACCGCACC 

125 GTTATTTCGTCGTTCACGAACGTGCGTGGGAAAGCGGATCTACACAGGGTACA 

126 CAAGCCTACATATTCCTCCATCCAAGGCGGACTTGATCCCTAGACTCACCTAACTTTACCTC 

127 ACCACGCATCTGGTAAGTCGAAGCTCTACATTGGACCGATGTGAGTCTAGGGA 

128 TCAAGTCCGCCTTCCTAGAACTCAGGGAGGTAAAGTTAGTCCTCCATCCACTAGGTGCGTCA 

129 ACATTTTCGCATGACCGCTCTATCGGGCGCGCTCTCCAGTCACTCCCGTTGCA 

130 ATGCTAATTATGCTTAGATATGGGCGGTTCTATAGTTTCATTAATGTAATAAT 

131 AACTATTCTTAGTTCATGCGAAAATGTTGACGCACCTAGTCTGGAGAGCGCGC 

132 CCGATAGAGCGGTTCCTCCATCCCAATCCGCTAGCGAACAAAGCGAATAGTACGGTAGTGAA 

133 CTCCTCTCGCGTCACGACCATAAATAGCGAACCCTAAAGTTATTCGCTTTGTT 

134 CGCTAGCGGATTGGCATAATTAGCATTTCACTACCGTACTCCTCCATCCCTCGTGACTCGTA 

135 GTGACAGGCAGTATAGGTTTATGCCTTCGGTTCAGCTGGTGCACTAAGCGTGG 

136 AGCCACACTGGTTTAGACCTGTGGCTAGCAGGGATATGGCATCATTAAATCCG 

137 GCTGTAATGGCCGTTACTGCCTGTCACTACGAGTCACGAGCCAGCTGAACCGA 

138 AGGCATAAACCTATCCTCCATCCGTCGAATTATGTTTGGCTAAGGTCAGTGACCGGCTGCAC 

139 TTTTTTTTCTGACCTTAGCCAAACATAATTCGACAACCAGTGTGGCTGTGCAGCCGGTCATTTTTTTT 

140 TTTTTTTTGCCACCATTTCGAGCAATAGGGTTGAACAGAACCCAACCCTAGAACGCCTAGTTTTTTTT 

141 GTCATCACGGTTATTAAGCTAAAAGCAATGCTCCACCTCTTATGGATTGTCCC 

142 GATGACGGACATGTCGTATACTTTTACCTTATGCATGAGTCCTCCATCCGACGCCTTATGCT 

143 GCACTACATGCTTGGTTCCGAGTGCAGCTTCTCGTTCACTGCTATCGTTGGCT 
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144 TCGCCGTTACCCATGGCCCATTGTGCAAATAACCCATATAAGAAGCCCGCCGT 

145 TGATTAATTCGCTTAAGCATGTAGTGCAGCATAAGGCGTCGTGAACGAGAAGC 

146 TGCACTCGGAACCTCCTCCATCCGCAGACCAAGACAAACTTAAGCACCTAGATGCATAATAT 

147 TACAACGACAACAGAGCGTATTGTATAGGTCAAATCCCGTAGGTGCTTAAGTT 

148 TGTCTTGGTCTGCTGGGTAACGGCGAATATTATGCATCTTCCTCCATCCCAATCCTCGACTT 

149 GATGGGTCTCTGTGATTACGCCTCATATACTTTATCATGTGTCAAGTTTCGTC 

150 TGGCTCCCAGTCCTCTGGCTTCTCCTAGGCAGATTCGACGCGTAAATCTATGA 

151 AGGGTCGTTCTCTTACAGAGACCCATCAAGTCGAGGATTGCATGATAAAGTAT 

152 ATGAGGCGTAATCTCCTCCATCCTGACATGTCTGTTCTGCCAGGGCAGTCGCCTACGTACTG 

153 TCATGGCAGCCTTGCAAGGCCTAATTCAGACAATCTATCTACTGCCCTGGCAG 

154 AACAGACATGTCAGGACTGGGAGCCACAGTACGTAGGCGTCCTCCATCCGGTCAGCATGGTA 

155 TCGCTTACGTGGATCGACGTCAGTTTGAAACGAGGACCGTTCAAGGGACGATT 

156 GCACATGTCTATGTTGATACTATTTAATACGCTGCCTGGACCATCGCACGCTG 

157 TTGATGTGAGTTGTTCCACGTAAGCGATACCATGCTGACCCGGTCCTCGTTTC 

158 AAACTGACGTCGATCCTCCATCCCACGGACGACCAGAACCCGAGCGACCGTTTACTGTTACA 

159 TTTTACACATTCGTCGCAGACAGCGCGTACGGTGCGTTTTGGTCGCTCGGGTT 

160 CTGGTCGTCCGTGCATAGACATGTGCTGTAACAGTAAACTCCTCCATCCGGCCACCTACTGC 

161 AGATGGCCCTATTGACTTTAAGGAAACAATAATTTCAACTATGGACCCGGTAA 

162 AGCAGCCAATATCTCCAGATGCGTGGTTGCAACGGGAGTGTCGGTCCAATGTA 

163 GAGCTTCGACTTATAATAGGGCCATCTGCAGTAGGTGGCCGTTGAAATTATTG 

164 TTTCCTTAAAGTCTCCTCCATCCTCGTGGGCCATCAGTCGTTGACTAGATTTGCATACAGGG 

165 GTACGCGAGCTTCCCGCCGTTCTCGACTGCGTGGGCTGGTTCTAGTCAACGAC 

166 TGATGGCCCACGAGATATTGGCTGCTCCCTGTATGCAAATCCTCCATCCTACAGGGCGCAAG 

167 AGTTTCCAGATTCAGGGAGCACAAAAGTCTCACTCATGATAATTGTAGTCCCG 

168 GAGCGTTGCGCATTGACGCGAGAGGAGCCACGCTTAGTGCCTTTAGGGTTCGC 

169 TATTTATGGTCGTTGAATCTGGAAACTCTTGCGCCCTGTATCATGAGTGAGAC 

170 TTTTGTGCTCCCTTCCTCCATCCCACATGGAGTCGTTCTATAAAATATCTCCGGCTTAGGTT 

171 TGATGACGTCTGACGTGGTGATCAACATCCCTCGCGCGGTGATATTTTATAGA 

172 ACGACTCCATGTGATGCGCAACGCTCAACCTAAGCCGGATCCTCCATCCTGTCGCCTTTTCC 

173 TGCGGACGACGGGCATTGGATCGGGCGATCTTAGCATTATGTTCAACTGTTAC 

174 TTTTTTTTCCCGTCGTCCGCAGGAAAAGGCGACATAATGCTAAGATCGCCCGATCCAATGTTTTTTTT 

175 TTTTTTTTCATGTCCGTCATCGGGACAATCCATACTCATGCATAAGGTAAAAGTATACGATTTTTTTT 

176 CACCTTGGGTGTCTTAACCGTGATGACAGCCAACGATAGCGAGGTGGAGCATT 

177 GCTTTTAGCTTAATTTCTTGGTTGTAAACCTCTGTTCTCCCTAGTGCTGGTAT 

178 TTAAAGCAAATCATCCTCCATCCACTTTATTCTCGCAAGAGGTGAAGGCTCCTCGGGAGAAC 

179 GTCGGCGACCGCATCGTCACCCTTGGTGATAACATGGGTTGCCTTCACCTCTT 

180 GCGAGAATAAAGTGACACCCAAGGTGGTTCTCCCGAGGATCCTCCATCCTACCCATGCCCTC 

181 GTGGGTGTCGATTTAGCTCCGTCTGACCCATCCGCTTATTAACTCGCGTTCCT 

182 GGCCACCTGATTTTTGTTGTCGTTGTAGACGAAACTTGACCGGGATTTGACCT 

183 ATACAATACGCTCTAATCGACACCCACGAGGGCATGGGTAATAAGCGGATGGG 

184 TCAGACGGAGCTATCCTCCATCCAATTCTTCCCTTCCACACAGAACCGTCTGTCACGAATCT 

185 TGATGCATTAACTGTCAGATCAATCCCTAAAGAGATGCATACGGTTCTGTGTG 

186 GAAGGGAAGAATTAAATCAGGTGGCCAGATTCGTGACAGTCCTCCATCCTTCATAGCAGACT 
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187 TGCAAGAACCCTGAACGCGCTACAGACCAACCCAGGCGTTGCACCATCAAGGT 

188 GTCCTGGAATCGATAAGGCTGCCATGAAATCGTCCCTTGAGATAGATTGTCTG 

189 AATTAGGCCTTGCTCAGGGTTCTTGCAAGTCTGCTATGAAACGCCTGGGTTGG 

190 TCTGTAGCGCGTTTCCTCCATCCTCATGCCAGGGAAGTTCGTTGAATCGTGCAGATTGACAG 

191 TCGCTCCCGTTCAGGCACTGCAAGGCTATAAATCCCTCTTCGATTCAACGAAC 

192 TTCCCTGGCATGATCGATTCCAGGACCTGTCAATCTGCATCCTCCATCCGCTCGATCTTTGT 

193 CCATATGGTTCACTCTCAAACAATGTTACCTTGTCAGTCTTCGCTGGGCTGCA 

194 TCAGTCGGATCTCTCGAATGTGTAAAATTACCGGGTCCATAAACGCACCGTAC 

195 GCGCTGTCTGCGATGTGAACCATATGGACAAAGATCGAGCGACTGACAAGGTA 

196 ACATTGTTTGAGATCCTCCATCCGGTGCTGACTCTCATTGTCTCCATTTTAAAATCCATGAG 

197 ACGCCTAGCTGGTGAGCGCATATCTCGTGCTTGCGTGACTAAATGGAGACAAT 

198 GAGAGTCAGCACCGAGATCCGACTGACTCATGGATTTTATCCTCCATCCGATTATATCCGGT 

199 CAACCCACCGTGAAGGCACGAGCGTTAATATTGCCACCATGTAGTTAAACAAG 

200 ACTACTTAGGGTGTGAAGCTCGCGTACCGGGACTACAATTCCAGCCCACGCAG 

201 TCGAGAACGGCGGTTCACGGTGGGTTGACCGGATATAATCTGGTGGCAATATT 

202 AACGCTCGTGCCTTCCTCCATCCGGATAGCCACCGCCTTTTGGTGGATGTGCAAAAGCTCGT 

203 CAACTACTAAAAGCGCCGTCCGTATAACCATGTATCCTGTCATCCACCAAAAG 

204 GCGGTGGCTATCCCACCCTAAGTAGTACGAGCTTTTGCATCCTCCATCCTTAGTATCTCGCC 

205 AACCACCTCCGCCCAATATACTTGACCCTTCGCGACCACTACAATTCGGAGGT 

206 TCGGAGACGAGACTTCAGACGTCATCAGTAACAGTTGAACCCGCGCGAGGGAT 

207 GTTGATCACCACGTGGCGGAGGTGGTTGGCGAGATACTAAGTGGTCGCGAAGG 

208 GTCAAGTATATTGTCCTCCATCCATCCTATAGGCACTTGTAAACTCCCGGTCTACCCAGGAA 

209 TTTTTTTTCGGGAGTTTACAAGTGCCTATAGGATGTCTCGTCTCCGATTCCTGGGTAGACTTTTTTTT 

210 TTTTTTTTGGAGAACAGAGGTTTACAACCAAGAATGATTTGCTTTAAATACCAGCACTAGTTTTTTTT 

211 CGAAGACTCAGGCACATTCGAGAGCGTGACTTCATCTGCTCACCGTGGAACCC 

212 AAAATGTTCGTCCAGATTTTATGGGACTGTACCGTCTGCTCCTCCATCCTTTACGTCCGTTT 

213 CGAGAACAAGAAAGCCTAGCACAATTGACTTAATTGTCTTAGGAATAAGTTTC 

214 ACGTCCAAGTTTCTTGCGGTCGCCGACAGGAACGCGAGTTACCCATGTTATCA 

215 CCAAGGGTGACGATTTTCTTGTTCTCGAAACGGACGTAAAAGACAATTAAGTC 

216 AATTGTGCTAGGCTCCTCCATCCTAACTCCGGCAATCATTGCCACGTCGAATAAGGAGTCAC 

217 TACGGGATTCTCCACTGTTCAGATCCCAGGTATACGATGTCGACGTGGCAATG 

218 ATTGCCGGAGTTAGAAACTTGGACGTGTGACTCCTTATTTCCTCCATCCCGGTCTCTTGTAC 

219 CAGTCGAGCTTCTATCGCCTTTGTTCCGCATTGCTCCCATTGGGAGCCTAGGG 

220 TAGTCTTCAAGCCTAGTTAATGCATCAACCTTGATGGTGCTGCATCTCTTTAG 

221 GGATTGATCTGACTAGAAGCTCGACTGGTACAAGAGACCGTGGGAGCAATGCG 

222 GAACAAAGGCGATTCCTCCATCCGGCGGGCCTAGCCTCGTTGTCGGCGTCCACGTCGGCACG 

223 GCCCTTTTGACTCACTACCCAGCTCAACAGTCCAAAACATACGCCGACAACGA 

224 GGCTAGGCCCGCCGGCTTGAAGACTACGTGCCGACGTGGTCCTCCATCCGCTCAGAGACAAC 

225 TATTCACTTACCTAGTAACCTTGTTCATCGGATCCCGTCTATCAATTTATCGT 

226 GTGCCAAACCCATTTGAACGGGAGCGATGCAGCCCAGCGAAGAGGGATTTATA 

227 GCCTTGCAGTGCCTAGGTAAGTGAATAGTTGTCTCTGAGCGACGGGATCCGAT 

228 GAACAAGGTTACTTCCTCCATCCCTGATTTGCCAGAGCTGTAGAGCGCCGGATTGTTCGCGA 

229 CTGCATTCATCGGGCCGCGTCTAGTAAGTAGCTTCACGTTGGCGCTCTACAGC 
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230 TCTGGCAAATCAGATGGGTTTGGCACTCGCGAACAATCCTCCTCCATCCTGGAAGTCCAATT 

231 GCTTCATCACAAGCGGGCGGGAAACCTTGGTCAATCAACTTAATAAAATCAGA 

232 GATTTAGACTGCGTACCAGCTAGGCGTCTTGTTTAACTACGTCACGCAAGCAC 

233 GAGATATGCGCTCTCTTGTGATGAAGCAATTGGACTTCCAGTTGATTGACCAA 

234 GGTTTCCCGCCCGTCCTCCATCCGACATCGAAAAGGCACGCGGACACTTTGAACCGGCCTAA 

235 AGTGAAATACCCAACCACGCCTCTGCATTGTGACATCTATAAGTGTCCGCGTG 

236 CCTTTTCGATGTCCGCAGTCTAAATCTTAGGCCGGTTCATCCTCCATCCTGTTTGTGTTGAA 

237 AAGATGATTTGTGCTTTCTACCACGCAGCCCATGTTTAATTCATTGGCACAAA 

238 TTCACGCAGAATTTCTTTTAGTAGTTGACCTCCGAATTGTCAGGATACATGGT 

239 TATACGGACGGCGTCACAAATCATCTTTTCAACACAAACATTAAACATGGGCT 

240 GCGTGGTAGAAAGTCCTCCATCCGCATTCCGCTGTTTGACAGTACTCCCTGTCCTGCATACA 

241 CGCTAGTATTCCAATCCTTTCAGTTCGCCATGTGGATACGGGAGTACTGTCA 

242 AACAGCGGAATGCAATTCTGCGTGAATGTATGCAGGACATCCTCCATCCAGCGAATAATACG 

243 CCCGGGTATACCGTTAACCCTGTATAGGACAGTCAACCACCATACTCGCGTG 

244 TTTTTTTTGGACGAACATTTTGGGTTCCACGGTGGCAGACGGTACAGTCCCATAAAATCTTTTTTTTT 

245 TTTTTTTTGCCTGAGTCTTCGGAAACTTATTCCTGCAGATGAAGTCACGCTCTCGAATGTTTTTTTTT 

246 TTTTTTTTGGAGAATCCCGTACCCTAGGCTCCCACATCGTATACCTGGGATCTGAACAGTTTTTTTTT 

247 TTTTTTTTGAGTCAAAAGGGCACGATAAATTGATTGTTTTGGACTGTTGAGCTGGGTAGTTTTTTTTT 

248 TTTTTTTTCCGATGAATGCAGTCTGATTTTATTAACGTGAAGCTACTTACTAGACGCGGCTTTTTTTT 

249 TTTTTTTTTGGGTATTTCACTTTTGTGCCAATGATAGATGTCACAATGCAGAGGCGTGGTTTTTTTTT 

250 TTTTTTTTAGGAGGCCTTTTCTTGAGCTGTTACATCAGCGTGAGTCAAGGATTTGTTTGATTTTTTTT 

251 TTTTTTTTAACGGACTAATACCTAATCGCGGACTTGCCCAAGGAGAGGGTTCCGGATGCGTTTTTTTT 

252 TTTTTTTTCCTGGCCGGAATAGACGAGGCGCTCGTCGCGCTGCTTGACTTATTCTTTTGATTTTTTTT 

253 TTTTTTTTGCGCTAGGTGAAACTCCTCGGACCCTTGGGACTTGGACCTGTGCCCGCACTCTTTTTTTT 

254 TTTTTTTTGAGTGCCTCGGATGCGCGCGCTAACGGCGCCCATCCACTATCTTCGATCGTGTTTTTTTT 

255 TTTTTTTTTGGAATACTAGCGCACGCGAGTATGGGTATCCACATGGCGAACTGAAAGGATTTTTTTTT 

256 TTTTTTTTCGGTATACCCGGGAGACCGTTCTAACTGGTTGACTGTCCTATACAGGGTTAATTTTTTTT 

257 AGGGTTAGGG 

Note: strand 257 pair with 77 DNA segments between two arms to form additional 
10-bp duplex segments. Therefore, to form the addressable 2D honeycomb grid with 
angle control, strand 257 (final concentration: 7.7 µM) and rest strands (final 
concentration: 100 nM) are mixed together and annealed. 
 

S8.4 DNA sequences for Y2 
Seq_ID Sequences 

1 GGGTGCAACGTATAAGGTTAGGTGGTAAGCACTTCCTATTCATCTCGATGAGG 

2 GAGATAAGCCCTATGGGAACGCTCAGGCGGGAATCACATTCCTCCATCCGCAAAACTTGAGG 

3 TTCGCCGCAAACTGGATAAAGCAGCGGGCTAGGGTTAGGTTCGGATTCAGCAC 

4 GCACTGGTCCCGGTTGTAACAGCTCAAGAAAAGGCCTCCTTCAAACAAATCCT 

5 TGACTCACGCTGATAGTTTGCGGCGAACCTCAAGTTTTGCCCTAACCCTAGCC 

6 CGCTGCTTTATCCTCCTCCATCCCTCGACTCGTAACGTGTATGGATAGAGGAAGCCCTTGAG 

7 CCTTGAGGGATTGCAAACGTACTTACCGTTTGTGGGAATTTCTATCCATACAC 

8 GTTACGAGTCGAGCCGGGACCAGTGCCTCAAGGGCTTCCTCCTCCATCCTCTCATATATAAA 
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9 TAAGGACTGTTCTCTTTCTTTTGTAAGATGCACCCTCGATCAGTGACGTACGG 

10 TTACGGCCGCGTTTAGTCCGCGATTAGGTATTAGTCCGTTCGCATCCGGAACC 

11 CTCTCCTTGGGCATAGAACAGTCCTTATTTATATATGAGATCGAGGGTGCATC 

12 TTACAAAAGAAAGTCCTCCATCCCGTTGGGAGGTTCGGAGCCTCTTTGTTAAACGATCTAAT 

13 CGATGCCAGAAGTTTGTGCAACCCTCCGTGCGGAGTTTGTACAAAGAGGCTCC 

14 GAACCTCCCAACGAACGCGGCCGTAAATTAGATCGTTTATCCTCCATCCAACCCTTGCCTAA 

15 TCACTGAGGCTGTGACGTATATCTCTTCCTCGGGTCGTCTTGATCTTCTCACT 

16 TGAGGGTCCAGAATCGAGCGCCTCGTCTATTCCGGCCAGGTCAAAAGAATAAG 

17 TCAAGCAGCGCGATACAGCCTCAGTGATTAGGCAAGGGTTGACGACCCGAGGA 

18 AGAGATATACGTCTCCTCCATCCATGGCTCTCCGGAGATGTCGTGCAAGGCACTACCTGAAG 

19 AGTGAATTCAACCCGTTTGACCTCGGAACGTACGACGCTTCTTGCACGACATC 

20 TCCGGAGAGCCATTTCTGGACCCTCACTTCAGGTAGTGCTCCTCCATCCCACAAATCTCCGC 

21 TCTACGGCTAATCCTAATGTTTCGGTCCAGATCCTGGGCTAGCTGGCTACACG 

22 AATGTAGATACGTTAGGGTCCGAGGAGTTTCACCTAGCGCGAGTGCGGGCACA 

23 GGTCCAAGTCCCATGATTAGCCGTAGAGCGGAGATTTGTGGCCCAGGATCTGG 

24 ACCGAAACATTAGTCCTCCATCCCAGCCCACAGCGTCGAGTTAAAGTACTTGCAGTTAAACG 

25 TCTTCTGGGATCACATTCAGCAACCCGTACTCGAGTGCCTGTACTTTAACTCG 

26 ACGCTGTGGGCTGACGTATCTACATTCGTTTAACTGCAATCCTCCATCCGTTGCAATTTTCC 

27 GTAGGGTGAGCACTCGATATTGATTTACCGTTATCTTGCTCGATTGTTCCATT 

28 ACTGAGAAAAGGATCGTTAGCGCGCGCATCCGAGGCACTCCACGATCGAAGAT 

29 AGTGGATGGGCGCTGTGCTCACCCTACGGAAAATTGCAACGCAAGATAACGGT 

30 AAATCAATATCGATCCTCCATCCAAGACGACTAGCGCCTTGTCGTTCGCAATTTCACTCCTG 

31 TTGGTCTCTTATGCAAGCACCCTGGATCACGTACTCGTGTGCGAACGACAAGG 

32 CGCTAGTCGTCTTTCCTTTTCTCAGTCAGGAGTGAAATTTCCTCCATCCGGGCCACAGGCCC 

33 TTCTTGGCACATCAAGGACTTTTCTACCCTATAGGTCTATTAGATTTTAGTCT 

34 TTTTTTTTGATGTGCCAAGAAGGGCCTGTGGCCCTAGACCTATAGGGTAGAAAAGTCCTTTTTTTTTT 

35 TTTTTTTTTAGGGCTTATCTCCCTCATCGAGATGATGTGATTCCCGCCTGAGCGTTCCCATTTTTTTT 

36 CCCTGAAAAGTGTTATACGTTGCACCCGTGCTGAATCCGAATAGGAAGTGCTT 

37 ACCACCTAACCTTTCTCTCATACCTCTGTAGCTACGCCTATGCTACCTTATAG 

38 GCGAGTTTTATTATCCTCCATCCCAGATACGGTTGCGGACAACGGATTGACACAACATATCG 

39 GGATTGATTGGTCACGCACCTCGTTAAGTGGAAGGAACTTCAATCCGTTGTCC 

40 GCAACCGTATCTGACACTTTTCAGGGCGATATGTTGTGTTCCTCCATCCCGCCAGCTGTACT 

41 AATTCGTGGTGGAAGAGCATGAATATGCACTCTGGGACCTAAGCCGTAAAACC 

42 CGAGCTCAAAAGGTCAATCCCTCAAGGCCGTACGTCACTGATTCCCACAAACG 

43 GTAAGTACGTTTGTTCCACCACGAATTAGTACAGCTGGCGGGTCCCAGAGTGC 

44 ATATTCATGCTCTTCCTCCATCCCCGCCCTCAAAGTCCACGGCCACTTGGAGCAAACCCGCC 

45 AAATACGCTAGGTCGTCACCAGGATTGTTGTACCTGTAGTCAAGTGGCCGTGG 

46 ACTTTGAGGGCGGCCTTTTGAGCTCGGGCGGGTTTGCTCTCCTCCATCCCCTTAAGAAGGTC 

47 AATATAACTAGGAGTGTATCTCCAATAATGCTTGGCCCGTTAAAATGCCGAGA 

48 AACCGGTAGCTTATACTTCTGGCATCGAGTGAGAAGATCACAAACTCCGCACG 

49 GAGGGTTGCACAATTCCTAGTTATATTGACCTTCTTAAGGCGGGCCAAGCATT 

50 ATTGGAGATACACTCCTCCATCCTCATGGTTCCAGCTGATTAGGTCGCGGAACACCGTTGTC 

51 AATATGATTTTCATGCGCCTTGCATGCTAAATATAGAGTTCGCGACCTAATCA 
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52 GCTGGAACCATGATAAGCTACCGGTTGACAACGGTGTTCTCCTCCATCCTCCGGACAGGGTC 

53 GTGGGCACGTTCCGCAAGCCCACAACGACGTAGTGCAAATATAATGAGTAATT 

54 CCAGACACGGTGATGGTTGAATTCACTCGTGTAGCCAGCTAGCGTCGTACGTT 

55 CCGAGGTCAAACGTGGAACGTGCCCACGACCCTGTCCGGATTTGCACTACGTC 

56 GTTGTGGGCTTGCTCCTCCATCCAGGGCCGCTCAATTATACGACGTAACTTTAGGCACCGGG 

57 CTTGATCGGGCCAATGAAGACCGCGATCCGATCGATATATGTTACGTCGTATA 

58 ATTGAGCGGCCCTTCACCGTGTCTGGCCCGGTGCCTAAATCCTCCATCCTGCTATGGATACT 

59 CGCCAAGGGTTCCAATCGATCGAAACGTCCCAGGACTTATATGTATAACCTCG 

60 AGCAGTCGTCTACTTGATCCCAGAAGAAATGGAACAATCGGGCACTCGAGTAC 

61 GGGTTGCTGAATGTGGAACCCTTGGCGAGTATCCATAGCATAAGTCCTGGGAC 

62 GTTTCGATCGATTTCCTCCATCCTAACCAAGCCCATCAATTCGAGCAGCGGCTTGTTCCTCT 

63 CTTGTTCTGCGATGAACAGCCATTGGTTGAGCTTCGTTTTGCTGCTCGAATTG 

64 ATGGGCTTGGTTAGTAGACGACTGCTAGAGGAACAAGCCTCCTCCATCCCAAGGTCACCACT 

65 CCCGGTTACTCAACTCGAATACCACTCACGGATGGTTATTCCGTTTGTCTACA 

66 TGCCCTGAACCGCTCATAAGAGACCAAAGACTAAAATCTACACGAGTACGTGA 

67 TCCAGGGTGCTTGTTTGAGTAACCGGGAGTGGTGACCTTGATAACCATCCGTG 

68 AGTGGTATTCGAGTCCTCCATCCTAAATCTGATGCTTCGCCGTGAGAGCCTAGAGTGTTTTC 

69 TTTTTTTTGCTCTCACGGCGAAGCATCAGATTTAGCGGTTCAGGGCAGAAAACACTCTAGTTTTTTTT 

70 TTTTTTTTTAGGCGTAGCTACAGAGGTATGAGAGTAATAAAACTCGCCTATAAGGTAGCATTTTTTTT 

71 GAACGTACATTACCAATAAATGTCTGCACCGATATCGCTTCATCGACCCTACC 

72 CGCCATAGTTTCGAGCCTGCATAATGAAAGGCGCCGAGGTCCTCCATCCTAGCTCACGGGTT 

73 ACATGAATTCCTTGATATGTGCACAAATGCGCGACGAGCTTCGTGGACCTGGC 

74 AATAACCCTACGCTGACCAATCAATCCGGTTTTACGGCTTAGTTCCTTCCACT 

75 TAACGAGGTGCGTTAAGGAATTCATGTAACCCGTGAGCTAGCTCGTCGCGCAT 

76 TTGTGCACATATCTCCTCCATCCTAGAAGCACCTGTAATATACGGGCCGATTCCCAGTTATG 

77 TGAGCGTCCTTCCCTTTGGCCGGTATATCGGTCAGCGAATCGGCCCGTATATT 

78 ACAGGTGCTTCTAGCGTAGGGTTATTCATAACTGGGAATTCCTCCATCCAAACGCGGCGCAC 

79 ACCCTAGAGAACATTGCAACTAGCGACCAACTCTAGCTATATGTAGTAGGTGA 

80 CCCAATGACGGTGTACCTAGCGTATTTTCTCGGCATTTTACTACAGGTACAAC 

81 AATCCTGGTGACGTTGTTCTCTAGGGTGTGCGCCGCGTTTTAGCTAGAGTTGG 

82 TCGCTAGTTGCAATCCTCCATCCGTGCGTCTACTCGCATTCGATGTTGCCCTGTAACTTCTA 

83 CCTAAAGAAGTGTGAACCCTTCGGGAAGCTATTGCAGGCTGCAACATCGAATG 

84 CGAGTAGACGCACCACCGTCATTGGGTAGAAGTTACAGGTCCTCCATCCAGTGCGCGAAGCC 

85 AAATACAGTGTCGTGAGTTCTGATACGGCAAAGATCTTCTGCTTAGTCGATTT 

86 AGGATAACTACTCTTGAAAATCATATTAATTACTCATTATACTCTATATTTAG 

87 CATGCAAGGCGCATCGACACTGTATTTGGCTTCGCGCACTGAAGATCTTTGCC 

88 GTATCAGAACTCATCCTCCATCCCACACTCAACTATACCAGGCAGGCGACAGTGGTCTTTGT 

89 GGCCCAGTTCTTAACGACGAAATAACGGTGCGGTCTAATTTCGCCTGCCTGGT 

90 ATAGTTGAGTGTGGAGTAGTTATCCTACAAAGACCACTGTCCTCCATCCCCTCGCGATATAG 

91 TGTATTGTCATGCTCCTCGAGGCAATAAATCGATGCCCTTATACGCAGTTCAA 

92 CTTCCCTCACTATTTGGCCCGATCAAGCGAGGTTATACATTATATCGATCGGA 

93 TCGCGGTCTTCATTGCATGACAATACACTATATCGCGAGGAGGGCATCGATTT 

94 ATTGCCTCGAGGATCCTCCATCCCACGGAGTAAATGAGGATAGCGTACCCTCGGAGTAAGTC 
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95 CCGCCCATATCTAACTAAGAATAGTTATTATTACATTAATGGTACGCTATCCT 

96 CATTTACTCCGTGATAGTGAGGGAAGGACTTACTCCGAGTCCTCCATCCAGCACCGCTCTGT 

97 AGTTGGGTTGTAGAGTCTAGACATCGTCAAGATTGTTAGTTGAAACTATAGAA 

98 TTTTCAATCCAGATATCGCAGAACAAGTGTAGACAAACGGAAACGAAGCTCAA 

99 CCAATGGCTGTTCTCTACAACCCAACTACAGAGCGGTGCTCTAACAATCTTGA 

100 CGATGTCTAGACTTCCTCCATCCGGGCAGTTCTTGCCGGCCGCCCATTTTAGAGTGACGAGA 

101 TAGCCACAGGTCTCGGCCATTACAGCCGGATTTAATGATTAAATGGGCGGCCG 

102 GCAAGAACTGCCCTCTGGATTGAAAATCTCGTCACTCTATCCTCCATCCGGGATGTACATGT 

103 GACAGGGTTGCCAGGACTCCAGAGGCGGTTGCCATGTTATGCCATATCCCTGC 

104 TTTTTTTTTGGCAACCCTGTCACATGTACATCCCTAACATGGCAACCGCCTCTGGAGTCCTTTTTTTT 

105 TTTTTTTTCGAAACTATGGCGGGTAGGGTCGATGCCTCGGCGCCTTTCATTATGCAGGCTTTTTTTTT 

106 CTACACACCCGAGTGTAATGTACGTTCGCCAGGTCCACGAAGCGATATCGGTG 

107 CAGACATTTATTGTTCAACCCTATTGCTCGAAATGGTGGCCTAGGCGTTCTAG 

108 GGTTGGGTTCTGTTCCTCCATCCCAGACCTCGATGGTCCGATAAGTCCAGGCGTCGATGATA 

109 TGCACAATGGGCCAGCGAATTAATCAACGGCGGGCTTCTTTGGACTTATCGGA 

110 CCATCGAGGTCTGCTCGGGTGTGTAGTATCATCGACGCCTCCTCCATCCTAGAACCATACTG 

111 AGCAGGAGTAGCAGGTGGATTCGCTTACCAGCTGCTTTGTTATATGGGTTATT 

112 ATTCTAACCGCACTGGAAGGACGCTCATCACCTACTACATTTCGCTGACCGAT 

113 ATACCGGCCAAAGTTGCTACTCCTGCTCAGTATGGTTCTACAAAGCAGCTGGT 

114 AAGCGAATCCACCTCCTCCATCCATCGTTGAACGACGGCTACTGCGAGAAACCAATAAGCTA 

115 TAGGAGAAGCCAGAGAGAACGACCCTTCATAGATTTACGTTCTCGCAGTAGCC 

116 GTCGTTCAACGATGTGCGGTTAGAATTAGCTTATTGGTTTCCTCCATCCGCAGGGTAGACTA 

117 GGGTAACACGAATATGTGCCTCAGTCCATTGATAGCGTTTCGTCGAATCTGCC 

118 CCCTTGGACGGCATACACTTCTTTAGGAAATCGACTAAGCGCCTGCAATAGCT 

119 TCCCGAAGGGTTCTATTCGTGTTACCCTAGTCTACCCTGCAACGCTATCAATG 

120 GACTGAGGCACATTCCTCCATCCGTGCGAAAAGGGCGCCGGACTAGACTAATTGAGTTATGT 

121 TTAAATAGTATCACAACTCACATCAACAGCGTGCGATGGTAGTCTAGTCCGGC 

122 GCCCTTTTCGCACTGCCGTCCAAGGGACATAACTCAATTTCCTCCATCCGATCCGCTTTCCC 

123 ACGCACGTTCGTGATATGTAGGCTTGTGTACCCTGTGTATTCCAGGCAGCGTA 

124 CCTGAGTTCTAGGTTAAGAACTGGGCCTTGAACTGCGTATATTAGACCGCACC 

125 GTTATTTCGTCGTTCACGAACGTGCGTGGGAAAGCGGATCTACACAGGGTACA 

126 CAAGCCTACATATTCCTCCATCCAAGGCGGACTTGATCCCTAGACTCACCTAACTTTACCTC 

127 ACCACGCATCTGGTAAGTCGAAGCTCTACATTGGACCGATGTGAGTCTAGGGA 

128 TCAAGTCCGCCTTCCTAGAACTCAGGGAGGTAAAGTTAGTCCTCCATCCACTAGGTGCGTCA 

129 ACATTTTCGCATGACCGCTCTATCGGGCGCGCTCTCCAGTCACTCCCGTTGCA 

130 ATGCTAATTATGCTTAGATATGGGCGGTTCTATAGTTTCATTAATGTAATAAT 

131 AACTATTCTTAGTTCATGCGAAAATGTTGACGCACCTAGTCTGGAGAGCGCGC 

132 CCGATAGAGCGGTTCCTCCATCCCAATCCGCTAGCGAACAAAGCGAATAGTACGGTAGTGAA 

133 CTCCTCTCGCGTCACGACCATAAATAGCGAACCCTAAAGTTATTCGCTTTGTT 

134 CGCTAGCGGATTGGCATAATTAGCATTTCACTACCGTACTCCTCCATCCCTCGTGACTCGTA 

135 GTGACAGGCAGTATAGGTTTATGCCTTCGGTTCAGCTGGTGCACTAAGCGTGG 

136 AGCCACACTGGTTTAGACCTGTGGCTAGCAGGGATATGGCATCATTAAATCCG 

137 GCTGTAATGGCCGTTACTGCCTGTCACTACGAGTCACGAGCCAGCTGAACCGA 
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138 AGGCATAAACCTATCCTCCATCCGTCGAATTATGTTTGGCTAAGGTCAGTGACCGGCTGCAC 

139 TTTTTTTTCTGACCTTAGCCAAACATAATTCGACAACCAGTGTGGCTGTGCAGCCGGTCATTTTTTTT 

140 TTTTTTTTGCCACCATTTCGAGCAATAGGGTTGAACAGAACCCAACCCTAGAACGCCTAGTTTTTTTT 

141 GTCATCACGGTTATTAAGCTAAAAGCAATGCTCCACCTCTTATGGATTGTCCC 

142 GATGACGGACATGTCGTATACTTTTACCTTATGCATGAGTCCTCCATCCGACGCCTTATGCT 

143 GCACTACATGCTTGGTTCCGAGTGCAGCTTCTCGTTCACTGCTATCGTTGGCT 

144 TCGCCGTTACCCATGGCCCATTGTGCAAATAACCCATATAAGAAGCCCGCCGT 

145 TGATTAATTCGCTTAAGCATGTAGTGCAGCATAAGGCGTCGTGAACGAGAAGC 

146 TGCACTCGGAACCTCCTCCATCCGCAGACCAAGACAAACTTAAGCACCTAGATGCATAATAT 

147 TACAACGACAACAGAGCGTATTGTATAGGTCAAATCCCGTAGGTGCTTAAGTT 

148 TGTCTTGGTCTGCTGGGTAACGGCGAATATTATGCATCTTCCTCCATCCCAATCCTCGACTT 

149 GATGGGTCTCTGTGATTACGCCTCATATACTTTATCATGTGTCAAGTTTCGTC 

150 TGGCTCCCAGTCCTCTGGCTTCTCCTAGGCAGATTCGACGCGTAAATCTATGA 

151 AGGGTCGTTCTCTTACAGAGACCCATCAAGTCGAGGATTGCATGATAAAGTAT 

152 ATGAGGCGTAATCTCCTCCATCCTGACATGTCTGTTCTGCCAGGGCAGTCGCCTACGTACTG 

153 TCATGGCAGCCTTGCAAGGCCTAATTCAGACAATCTATCTACTGCCCTGGCAG 

154 AACAGACATGTCAGGACTGGGAGCCACAGTACGTAGGCGTCCTCCATCCGGTCAGCATGGTA 

155 TCGCTTACGTGGATCGACGTCAGTTTGAAACGAGGACCGTTCAAGGGACGATT 

156 GCACATGTCTATGTTGATACTATTTAATACGCTGCCTGGACCATCGCACGCTG 

157 TTGATGTGAGTTGTTCCACGTAAGCGATACCATGCTGACCCGGTCCTCGTTTC 

158 AAACTGACGTCGATCCTCCATCCCACGGACGACCAGAACCCGAGCGACCGTTTACTGTTACA 

159 TTTTACACATTCGTCGCAGACAGCGCGTACGGTGCGTTTTGGTCGCTCGGGTT 

160 CTGGTCGTCCGTGCATAGACATGTGCTGTAACAGTAAACTCCTCCATCCGGCCACCTACTGC 

161 AGATGGCCCTATTGACTTTAAGGAAACAATAATTTCAACTATGGACCCGGTAA 

162 AGCAGCCAATATCTCCAGATGCGTGGTTGCAACGGGAGTGTCGGTCCAATGTA 

163 GAGCTTCGACTTATAATAGGGCCATCTGCAGTAGGTGGCCGTTGAAATTATTG 

164 TTTCCTTAAAGTCTCCTCCATCCTCGTGGGCCATCAGTCGTTGACTAGATTTGCATACAGGG 

165 GTACGCGAGCTTCCCGCCGTTCTCGACTGCGTGGGCTGGTTCTAGTCAACGAC 

166 TGATGGCCCACGAGATATTGGCTGCTCCCTGTATGCAAATCCTCCATCCTACAGGGCGCAAG 

167 AGTTTCCAGATTCAGGGAGCACAAAAGTCTCACTCATGATAATTGTAGTCCCG 

168 GAGCGTTGCGCATTGACGCGAGAGGAGCCACGCTTAGTGCCTTTAGGGTTCGC 

169 TATTTATGGTCGTTGAATCTGGAAACTCTTGCGCCCTGTATCATGAGTGAGAC 

170 TTTTGTGCTCCCTTCCTCCATCCCACATGGAGTCGTTCTATAAAATATCTCCGGCTTAGGTT 

171 TGATGACGTCTGACGTGGTGATCAACATCCCTCGCGCGGTGATATTTTATAGA 

172 ACGACTCCATGTGATGCGCAACGCTCAACCTAAGCCGGATCCTCCATCCTGTCGCCTTTTCC 

173 TGCGGACGACGGGCATTGGATCGGGCGATCTTAGCATTATGTTCAACTGTTAC 

174 TTTTTTTTCCCGTCGTCCGCAGGAAAAGGCGACATAATGCTAAGATCGCCCGATCCAATGTTTTTTTT 

175 TTTTTTTTCATGTCCGTCATCGGGACAATCCATACTCATGCATAAGGTAAAAGTATACGATTTTTTTT 

176 CACCTTGGGTGTCTTAACCGTGATGACAGCCAACGATAGCGAGGTGGAGCATT 

177 GCTTTTAGCTTAATTTCTTGGTTGTAAACCTCTGTTCTCCCTAGTGCTGGTAT 

178 TTAAAGCAAATCATCCTCCATCCACTTTATTCTCGCAAGAGGTGAAGGCTCCTCGGGAGAAC 

179 GTCGGCGACCGCATCGTCACCCTTGGTGATAACATGGGTTGCCTTCACCTCTT 

180 GCGAGAATAAAGTGACACCCAAGGTGGTTCTCCCGAGGATCCTCCATCCTACCCATGCCCTC 
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181 GTGGGTGTCGATTTAGCTCCGTCTGACCCATCCGCTTATTAACTCGCGTTCCT 

182 GGCCACCTGATTTTTGTTGTCGTTGTAGACGAAACTTGACCGGGATTTGACCT 

183 ATACAATACGCTCTAATCGACACCCACGAGGGCATGGGTAATAAGCGGATGGG 

184 TCAGACGGAGCTATCCTCCATCCAATTCTTCCCTTCCACACAGAACCGTCTGTCACGAATCT 

185 TGATGCATTAACTGTCAGATCAATCCCTAAAGAGATGCATACGGTTCTGTGTG 

186 GAAGGGAAGAATTAAATCAGGTGGCCAGATTCGTGACAGTCCTCCATCCTTCATAGCAGACT 

187 TGCAAGAACCCTGAACGCGCTACAGACCAACCCAGGCGTTGCACCATCAAGGT 

188 GTCCTGGAATCGATAAGGCTGCCATGAAATCGTCCCTTGAGATAGATTGTCTG 

189 AATTAGGCCTTGCTCAGGGTTCTTGCAAGTCTGCTATGAAACGCCTGGGTTGG 

190 TCTGTAGCGCGTTTCCTCCATCCTCATGCCAGGGAAGTTCGTTGAATCGTGCAGATTGACAG 

191 TCGCTCCCGTTCAGGCACTGCAAGGCTATAAATCCCTCTTCGATTCAACGAAC 

192 TTCCCTGGCATGATCGATTCCAGGACCTGTCAATCTGCATCCTCCATCCGCTCGATCTTTGT 

193 CCATATGGTTCACTCTCAAACAATGTTACCTTGTCAGTCTTCGCTGGGCTGCA 

194 TCAGTCGGATCTCTCGAATGTGTAAAATTACCGGGTCCATAAACGCACCGTAC 

195 GCGCTGTCTGCGATGTGAACCATATGGACAAAGATCGAGCGACTGACAAGGTA 

196 ACATTGTTTGAGATCCTCCATCCGGTGCTGACTCTCATTGTCTCCATTTTAAAATCCATGAG 

197 ACGCCTAGCTGGTGAGCGCATATCTCGTGCTTGCGTGACTAAATGGAGACAAT 

198 GAGAGTCAGCACCGAGATCCGACTGACTCATGGATTTTATCCTCCATCCGATTATATCCGGT 

199 CAACCCACCGTGAAGGCACGAGCGTTAATATTGCCACCATGTAGTTAAACAAG 

200 ACTACTTAGGGTGTGAAGCTCGCGTACCGGGACTACAATTCCAGCCCACGCAG 

201 TCGAGAACGGCGGTTCACGGTGGGTTGACCGGATATAATCTGGTGGCAATATT 

202 AACGCTCGTGCCTTCCTCCATCCGGATAGCCACCGCCTTTTGGTGGATGTGCAAAAGCTCGT 

203 CAACTACTAAAAGCGCCGTCCGTATAACCATGTATCCTGTCATCCACCAAAAG 

204 GCGGTGGCTATCCCACCCTAAGTAGTACGAGCTTTTGCATCCTCCATCCTTAGTATCTCGCC 

205 AACCACCTCCGCCCAATATACTTGACCCTTCGCGACCACTACAATTCGGAGGT 

206 TCGGAGACGAGACTTCAGACGTCATCAGTAACAGTTGAACCCGCGCGAGGGAT 

207 GTTGATCACCACGTGGCGGAGGTGGTTGGCGAGATACTAAGTGGTCGCGAAGG 

208 GTCAAGTATATTGTCCTCCATCCATCCTATAGGCACTTGTAAACTCCCGGTCTACCCAGGAA 

209 TTTTTTTTCGGGAGTTTACAAGTGCCTATAGGATGTCTCGTCTCCGATTCCTGGGTAGACTTTTTTTT 

210 TTTTTTTTGGAGAACAGAGGTTTACAACCAAGAATGATTTGCTTTAAATACCAGCACTAGTTTTTTTT 

211 CGAAGACTCAGGCACATTCGAGAGCGTGACTTCATCTGCTCACCGTGGAACCC 

212 AAAATGTTCGTCCAGATTTTATGGGACTGTACCGTCTGCTCCTCCATCCTTTACGTCCGTTT 

213 CGAGAACAAGAAAGCCTAGCACAATTGACTTAATTGTCTTAGGAATAAGTTTC 

214 ACGTCCAAGTTTCTTGCGGTCGCCGACAGGAACGCGAGTTACCCATGTTATCA 

215 CCAAGGGTGACGATTTTCTTGTTCTCGAAACGGACGTAAAAGACAATTAAGTC 

216 AATTGTGCTAGGCTCCTCCATCCTAACTCCGGCAATCATTGCCACGTCGAATAAGGAGTCAC 

217 TACGGGATTCTCCACTGTTCAGATCCCAGGTATACGATGTCGACGTGGCAATG 

218 ATTGCCGGAGTTAGAAACTTGGACGTGTGACTCCTTATTTCCTCCATCCCGGTCTCTTGTAC 

219 CAGTCGAGCTTCTATCGCCTTTGTTCCGCATTGCTCCCATTGGGAGCCTAGGG 

220 TAGTCTTCAAGCCTAGTTAATGCATCAACCTTGATGGTGCTGCATCTCTTTAG 

221 GGATTGATCTGACTAGAAGCTCGACTGGTACAAGAGACCGTGGGAGCAATGCG 

222 GAACAAAGGCGATTCCTCCATCCGGCGGGCCTAGCCTCGTTGTCGGCGTCCACGTCGGCACG 

223 GCCCTTTTGACTCACTACCCAGCTCAACAGTCCAAAACATACGCCGACAACGA 
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224 GGCTAGGCCCGCCGGCTTGAAGACTACGTGCCGACGTGGTCCTCCATCCGCTCAGAGACAAC 

225 TATTCACTTACCTAGTAACCTTGTTCATCGGATCCCGTCTATCAATTTATCGT 

226 GTGCCAAACCCATTTGAACGGGAGCGATGCAGCCCAGCGAAGAGGGATTTATA 

227 GCCTTGCAGTGCCTAGGTAAGTGAATAGTTGTCTCTGAGCGACGGGATCCGAT 

228 GAACAAGGTTACTTCCTCCATCCCTGATTTGCCAGAGCTGTAGAGCGCCGGATTGTTCGCGA 

229 CTGCATTCATCGGGCCGCGTCTAGTAAGTAGCTTCACGTTGGCGCTCTACAGC 

230 TCTGGCAAATCAGATGGGTTTGGCACTCGCGAACAATCCTCCTCCATCCTGGAAGTCCAATT 

231 GCTTCATCACAAGCGGGCGGGAAACCTTGGTCAATCAACTTAATAAAATCAGA 

232 GATTTAGACTGCGTACCAGCTAGGCGTCTTGTTTAACTACGTCACGCAAGCAC 

233 GAGATATGCGCTCTCTTGTGATGAAGCAATTGGACTTCCAGTTGATTGACCAA 

234 GGTTTCCCGCCCGTCCTCCATCCGACATCGAAAAGGCACGCGGACACTTTGAACCGGCCTAA 

235 AGTGAAATACCCAACCACGCCTCTGCATTGTGACATCTATAAGTGTCCGCGTG 

236 CCTTTTCGATGTCCGCAGTCTAAATCTTAGGCCGGTTCATCCTCCATCCTGTTTGTGTTGAA 

237 AAGATGATTTGTGCTTTCTACCACGCAGCCCATGTTTAATTCATTGGCACAAA 

238 TTCACGCAGAATTTCTTTTAGTAGTTGACCTCCGAATTGTCAGGATACATGGT 

239 TATACGGACGGCGTCACAAATCATCTTTTCAACACAAACATTAAACATGGGCT 

240 GCGTGGTAGAAAGTCCTCCATCCGCATTCCGCTGTTTGACAGTACTCCCTGTCCTGCATACA 

241 CGCTAGTATTCCAATCCTTTCAGTTCGCCATGTGGATACGGGAGTACTGTCA 

242 AACAGCGGAATGCAATTCTGCGTGAATGTATGCAGGACATCCTCCATCCAGCGAATAATACG 

243 CCCGGGTATACCGTTAACCCTGTATAGGACAGTCAACCACCATACTCGCGTG 

244 TTTTTTTTGGACGAACATTTTGGGTTCCACGGTGGCAGACGGTACAGTCCCATAAAATCTTTTTTTTT 

245 TTTTTTTTGCCTGAGTCTTCGGAAACTTATTCCTGCAGATGAAGTCACGCTCTCGAATGTTTTTTTTT 

246 TTTTTTTTGGAGAATCCCGTACCCTAGGCTCCCACATCGTATACCTGGGATCTGAACAGTTTTTTTTT 

247 TTTTTTTTGAGTCAAAAGGGCACGATAAATTGATTGTTTTGGACTGTTGAGCTGGGTAGTTTTTTTTT 

248 TTTTTTTTCCGATGAATGCAGTCTGATTTTATTAACGTGAAGCTACTTACTAGACGCGGCTTTTTTTT 

249 TTTTTTTTTGGGTATTTCACTTTTGTGCCAATGATAGATGTCACAATGCAGAGGCGTGGTTTTTTTTT 

250 TTTTTTTTAGGAGGCCTTTTCTTGAGCTGTTACATCAGCGTGAGTCAAGGATTTGTTTGATTTTTTTT 

251 TTTTTTTTAACGGACTAATACCTAATCGCGGACTTGCCCAAGGAGAGGGTTCCGGATGCGTTTTTTTT 

252 TTTTTTTTCCTGGCCGGAATAGACGAGGCGCTCGTCGCGCTGCTTGACTTATTCTTTTGATTTTTTTT 

253 TTTTTTTTGCGCTAGGTGAAACTCCTCGGACCCTTGGGACTTGGACCTGTGCCCGCACTCTTTTTTTT 

254 TTTTTTTTGAGTGCCTCGGATGCGCGCGCTAACGGCGCCCATCCACTATCTTCGATCGTGTTTTTTTT 

255 TTTTTTTTTGGAATACTAGCGCACGCGAGTATGGGTATCCACATGGCGAACTGAAAGGATTTTTTTTT 

256 TTTTTTTTCGGTATACCCGGGAGACCGTTCTAACTGGTTGACTGTCCTATACAGGGTTAATTTTTTTT 

 
S8.5 DNA sequences for X1 

Seq_ID Sequences 
1 CCCTTCTCACGGGCCCTAACCCTAAGACCTCAAACCTTTTCTGAATCGCTGTCGCAGGGAGA 

2 TTACCAACTCTTTTTGTAACTGCCAGTCCGCGAACGTGGTTCCCGCCACATCC 

3 CAGCTGATCATCTCCCTAACCCTGGTAGCCAGCGTTCATGGGAGGATCGCGGTGCTCCTGAC 

4 AGTTGTATTCGTCTCTAAACAGGTTCAATTTGGCAGCGGGCCCTACGCGTTAT 

5 GACTTGCAGGAAACTAACCTTCCCTTAGGCTACTTACTGCCCTAACCCTACCACGTTCGCGG 

6 ACTGGCAGTTACAAGATGATCAGCTGGGATGTGGCGGGATTGTCATTAGGGCT 

7 GACTCTGCCACAACGCCCGTGTAGTGCGCGATACCACTTCCCTAACCCTTGTATCCTCGCGT 
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8 CAGTAGTAGGAGGTCACTCACCCTGAAAGTGACGCTGGTTGATTGGTTTCCTC 

9 TCAGGGTGAGTGACCCTAACCCTGAAAATTCGCGTGTCCCTCATGGGCCAAATTCTACATCT 

10 TTCAATCAAGCTCTCTGGCGTTCCTTGAGGATGAGACAGTACTGCGTCCCGAA 

11 GACTCGCGCTTCCCCCTAACCCTAACGCGCGAACTATGCTCTGACTCTCCTACATCCAGAGC 

12 GTACTACCCAACTTCCTCCTACTACTGACGCGAGGATACAACCAGCGTCACTT 

13 TTTAGGGCCGGTTACAAAGACGTGTGGATGCGGTGCTAGCCCTAACCCTACTGTCTCATCCT 

14 CAAGGAACGCCAGGGAAGCGCGAGTCTTCGGGACGCAGTTAACTCGGTCCAAG 

15 GTCGCTAGTCGAGTACCAAGATCCCTCTGCCATGCCTGGCCCTAACCCTTACTTCTCCGCCT 

16 TGTAACAACGCGGTAGTGCTCGTTCCGTGGATAGACGGCTACATATCGAAGCG 

17 GGAACGAGCACTACCCTAACCCTACGGCTCCTTTAGATAAACGGCGTCCTTGTTAACATACA 

18 AATGCTGAGGAGGTACAGTGTGTGGACATCGGGCTCCGAGTACAGTCCAAGTC 

19 TTATGTCCGTCACCCCTAACCCTTAGCTCAGGTACTAGAGGTAGAGGTTGCTAGTTCTGCAA 

20 CAATAGACTCACGTCCGCGTTGTTACAAGGCGGAGAAGTAGCCGTCTATCCAC 

21 GCTAAATGCTTGAGAGTAAGTATCCCTATTTTATCGTCTCCCTAACCCTCTCGGAGCCCGAT 

22 GTCCACACACTGTGTGACGGACATAAGACTTGGACTGTATGGAAGTAACGGCC 

23 TAGGCACTTTGGGCAATGTGTTACAGCAAGTCAGTTTGCCCCTAACCCTTACCAGCTGCGAA 

24 TAAACAGTGGGACTATTCCTTGCGCTGCCGTGCTTGTTGTTAGCGCTATAGCC 

25 AACGCTGGCTACCGACGAATACAACTGTCAGGAGCACCGCCCTAACCCTGCGGATAGGCACC 

26 ACATAAAAGTCCAGCGCGATCTACCTATCCGTAACCTATTGAAATAAAAGTGA 

27 CTGAGTCTCTGTGCAGGCCGGCTTAGAGCTGGGCTGAATCCCTAACCCTACAGAGTCATCAC 

28 ATGTACTTCCTTTGAAACAGTTTGGCGAATTAAAGCGACTCGATCCTCCCATG 

29 GCCAAACTGTTTCCCCTAACCCTTTGTGGCAGAGTCAGCCCTAATGACAAAGTGGTATCGCG 

30 CACTACACGGGCGTGTTGAGTTACCCGGCAGTAAACTATAAGGGTCATTGCAG 

31 CTCATCCAATTAACCCTAACCCTGGTGTCCATCCTTTCGGTCTCCTAATACTTGCTCGATCC 

32 TACGTATCGACCATAAAGGAAGTACATGTGATGACTCTGTGTCGCTTTAATTC 

33 TAGTTCGCGCGTTAGTTGGGTAGTACGCTCTGGATGTAGCCCTAACCCTTATAGTTTACTGC 

34 CGGGTAACTCAACTTAATTGGATGAGCTGCAATGACCCTTACCGTGTAGGTCA 

35 TAACAACCCTAGACAGGAGAAGACCAAAACGGAGTGCACCCCTAACCCTTCGATCAACCGGC 

36 TGTATAGCATGAGAAGCGTGGAGCGAGTACCGGTAGTTGTGAGAGTCAGAGCA 

37 TCGCTCCACGCTTCCCTAACCCTCTCGACTAGCGACCTTGGACCGAGTTCCAGGCATGGCAG 

38 AGGGATCTTGGTATGCCGCTCAACGCCCAACATGAACCTCATAATCTACTTCT 

39 AACTTTCAGCCAGCCCTAACCCTAAGATTTGCCATGCATAAACGTCACTACCCTTGTACTCC 

40 TCCCTTGAGATAGTCTCATGCTATACAGCCGGTTGATCGACAACTACCGGTAC 

41 AGTACCTGAGCTACGTGAGTCTATTGTTGCAGAACTAGCCCCTAACCCTGAGGTTCATGTTG 

42 GGCGTTGAGCGGCCTGGCTGAAAGTTAGAAGTAGATTATTAGGAACAGCATCG 

43 TTCCTATGTGATTCCACCACTCGTCATGCGACGAAACTCCCCTAACCCTTAACATAGTAGCG 

44 AGGCCCACCCTTAATCCCTATCATGATCAGGCTAGGCGGTAACCTCTACCTCT 

45 TCATGATAGGGATCCCTAACCCTCCCAAAGTGCCTAGGCCGTTACTTCCGCAAACTGACTTG 

46 CTGTAACACATTGTCAAGGCCTGCGCGAGGAGGCTCGTGGAACGCTACAGTAA 

47 CCTAAACTAAAGACCCTAACCCTCTTCACATCGGCCTCTTCGCCAGTAGGTCGTAGGTCGAG 

48 TGACCGAGCCTTCTTAAGGGTGGGCCTCGCTACTATGTTACCGCCTAGCCTGA 

49 ACCTGAGTCAAAGCCCTAACCCTCACAGAGACTCAGTCACTTTTATTTCATTCAGCCCAGCT 

50 CTAAGCCGGCCTGTCAACTGCTAACGGCATAATAGCGGTCCCGTCCTGTAGGA 
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51 GGGCAATTCACGTCCCTAACCCTCCGGGCAGAATCCAGTCCCTTGTGCTTCGTTTAGTCTGA 

52 CTTCACGTGTCACTGCAGACATGGGATGTCGCTTCCGACGCCGAGCGCAGTCA 

53 AAGGATGGACACCTGGTCGATACGTAGGATCGAGCAAGTCCCTAACCCTGACCGCTATTATG 

54 CCGTTAGCAGTTGACGTGAATTGCCCTCCTACAGGACGGTTCCTAAATCCCGC 

55 TCGGCTAAATCAAATATAATCGTATTTTAGAGGTCATTCCCCTAACCCTGCGACAATGTTAC 

56 CGAATTTTATCCTTGTACGGTGCGCGCCGTGATCCCACTTATTAGGAGACCGA 

57 CGCGCACCGTACACCCTAACCCTTCTAGGGTTGTTATGACCTACACGGTGTGCACTCCGTTT 

58 TGGTCTTCTCCTGTGAATAGGCGGCAAGACATCCGAGTATACCCTGATAACAT 

59 CCAGCCCTCTGCTCCCTAACCCTTCCTCAGAGCTACAGTCTTGGTATCTTATTCTCTCAATC 

60 AATGTTCACGCACTAGGATAAAATTCGGTAACATTGTCGCAGTGGGATCACGG 

61 CATGGCAAATCTTCTATCTCAAGGGAGGAGTACAAGGGTCCCTAACCCTATACTCGGATGTC 

62 TTGCCGCCTATTCAGCAGAGGGCTGGATGTTATCAGGGTTCTATGGACTAGCG 

63 TGTTTTAAAATGGCGACTTAGATTCGTCACTATGCTTCGCCCTAACCCTTGGACAGACAATC 

64 CCAGAGTCCTCAGTGGCTAGGGCACTCGAAGGAATGAGATAGTGACGTTTATG 

65 AGTGCCCTAGCCACCCTAACCCTAATCACATAGGAACGATGCTGTTCCTGAGTTTCGTCGCA 

66 TGACGAGTGGTGGTGATTACTTTCCTGATCCTGGCTAATTAGTCAGACATACA 

67 CCAGTAAAAGGTCCCCTAACCCTCTAGGGTGAGATTGCACACAGCAGTGGCTTCTTCACAAT 

68 CATTCTGCTCGAGTCTGAGGACTCTGGGATTGTCTGTCCATCTCATTCCTTCG 

69 GGCCGATGTGAAGGAAGGCTCGGTCACTCGACCTACGACCCCTAACCCTAATTAGCCAGGAT 

70 CAGGAAAGTAATCGACCTTTTACTGGTGTATGTCTGACTTGCATACACGACGA 

71 CTCTGAGAAGCCCGCGACTGTGTCTGGGCTCCCTTACTGCCCTAACCCTGCGGAGGGACCAA 

72 ATTACTCTTCGTGATAAATCGTCCCGGGTGCGTGGAGTCTCTACTGGCGAAGA 

73 GGATTCTGCCCGGGTGACACGTGAAGTCAGACTAAACGACCCTAACCCTTGAGATAAACTAG 

74 AAACTATTTAGACATCTCTGATCATATTAGACATTCGTCTATAATTGACGTAC 

75 TCTGTTCGAATACGACAAGTACCCGAGCCATGCCGCACGCCCTAACCCTTGTCGAGTGGCAG 

76 TCTGTGGAATAAATAGGAACTGGATAGCTTTTATACTTGTAGCACAAGGGACT 

77 TATCCAGTTCCTACCCTAACCCTTTGATTTAGCCGAGCGGGATTTAGGAGAATGACCTCTAA 

78 AATACGATTATATTCGGACTAGACGACCGCAAGGCTATCAAGCCGGCTAAACG 

79 AGTCGGAGTCCCACCCTAACCCTTGTTTCGTGATGGGACTCATAACCCGTCGTCCCATTCAA 

80 GCATACCTCACGGTTTTATTCCACAGACTGCCACTCGACACAAGTATAAAAGC 

81 GTAGCTCTGAGGAGTGCGTGAACATTGATTGAGAGAATACCCTAACCCTTGATAGCCTTGCG 

82 GTCGTCTAGTCCGTGGGACTCCGACTCGTTTAGCCGGCTTGATTACTGTCCCA 

83 GTGCAAGGGTAACTTACAGCCCTGGCTGGAATACAGGGTCCCTAACCCTGCTACGATAACGT 

84 CAATCTACTGTTCCTATCTTATGGGTACTAAAGTACGGATAGATACCAAGACT 

85 ACCCATAAGATAGCCCTAACCCTCCATTTTAAAACACGCTAGTCCATAGCGAAGCATAGTGA 

86 CGAATCTAAGTCGTAGCCTTATACCCAGCGCTGAATGTTGTCTTACCCACAGA 

87 TCATAGTCGGGTGCCCTAACCCTCTGGAAAGATAATCGACGGGACAACCACTACAGGAGTTA 

88 TTATAAGTGACAATGAACAGTAGATTGACGTTATCGTAGCTCCGTACTTTAGT 

89 AATCTCACCCTAGCTCGAGCAGAATGATTGTGAAGAAGCCCCTAACCCTCAACATTCAGCGC 

90 TGGGTATAAGGCTCACCCGACTATGATCTGTGGGTAAGATATCCATGTTACTG 

91 CCTATAGAACTCAATAAATGGACGTGTTAGGAGTCTCGCCCCTAACCCTCGGTATATGAAGC 

92 ATGAGGAGTTAACAGAGGAACGCTCGGCGATACTCAAGATCACTGCTGTGTGC 

93 CGAGCGTTCCTCTCCCTAACCCTGGGCTTCTCAGAGTCGTCGTGTATGCCAGTAAGGGAGCC 
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94 CAGACACAGTCGCTCCACATCTAGCAGCCCGGTTTCAAGCGTCAAATTAGGCG 

95 TCCCACAATACAACCCTAACCCTCACTGACCTATTGGACTTGAGAATAATGTCAGTTGTGTG 

96 TTCAGAGTTTGAATGTTAACTCCTCATGCTTCATATACCGTCTTGAGTATCGC 

97 CGTAATTATACCGCCCTAACCCTGTATTCGAACAGAGTACGTCAATTATCGTGCGGCATGGC 

98 TCGGGTACTTGTCTCGGCATTCCGGCTACACGGCCCTAGTCGACTAATGCGCG 

99 GGCCAGTCTGTTTCCCTAACCCTCTATCGAAGGCGATTTTCTACACGATATTCACGACCACC 

100 CGGAATACATTGTTCTCGACGATCTAGGATACAGCCCATCCGAAACTATCAAT 

101 CCATCACGAAACACCGTGAGGTATGCTTGAATGGGACGACCCTAACCCTACTAGGGCCGTGT 

102 AGCCGGAATGCCGAAACAGACTGGCCCGCGCATTAGTCGTGGCGTCACGGATT 

103 TATTCGACTGGTGCCCACTTTTCCGTTTCGGACATCACTCCCTAACCCTCGTACTGGAAAAG 

104 TTTTGAATACTGATAAACACAACTAACCACTAGGACCCATCGGGTTATGAGTC 

105 TTAGTTGTGTTTACCCTAACCCTGTTACCCTTGCACTGGGACAGTAATCACCCTGTATTCCA 

106 GCCAGGGCTGTAATAAGTGGCCCAAGGATTTGAACGTCGTCTCCCACATGGGC 

107 AGTCACTGTAGACCCCTAACCCTCAGACGGTCCGGGCCAGCATACTTCGGGCTTAAGTTCGT 

108 GAGTAGCCACATGTTCAGTATTCAAAACTTTTCCAGTACGTGGGTCCTAGTGG 

109 ATTATCTTTCCAGTTGTCACTTATAATAACTCCTGTAGTCCCTAACCCTACGACGTTCAAAT 

110 CCTTGGGCCACTTGTCTACAGTGACTGCCCATGTGGGAGTAGGACCTGTCCAA 

111 TGAAGCTTGAGGCACTACAGCAACGTCGAGTATATCGAGCCCTAACCCTGATGTGTCCTAGC 

112 CCTGGTAGTCCACTGCGGAAATTGTCCTAATGTCTATGATGGTTGTCCCGTCG 

113 GACAATTTCCGCACCCTAACCCTTGAGTTCTATAGGCAGTAACATGGATGCGAGACTCCTAA 

114 CACGTCCATTTATTAGTCTGGTACTGTCCTCCCTGAATTGTAAATCAAGCCCT 

115 AACGACGATGCTCCCCTAACCCTATACTGCATTACCATGTAGGCCCTTCTATATCCCGAGCT 

116 ATTGGCATACTGGTGTGGACTACCAGGGCTAGGACACATCTCATAGACATTAG 

117 CAATAGGTCAGTGTTCAAACTCTGAACACACAACTGACACCCTAACCCTCAATTCAGGGAGG 

118 ACAGTACCAGACTGAGCATCGTCGTTAGGGCTTGATTTATAAATCGGACTGCT 

119 GCTCCGTGCGACGCGGTAATACTGAATTCCTGCCGATGGCCCTAACCCTACATGTGTTGCTT 

120 AGGCAATTAACGGCTTACGTCGTGGGCCGGTGGTGTCGGTTTATTCTCAAGTC 

121 TTTTTTTTCCGTTAATTGCCTAAGCAACACATGTCCGACACCACCGGCCCACGACGTAAGTTTTTTTT 

122 TCGCCTTCGATAGACAATGTATTCCGGGTGGTCGTGAATCCCTAACCCTATCGTCGGGTAGG 

123 CTTTTAATGTTACTAGTGGGTGCGTCTACATCGTGCAGATTAGCTATGGGAAA 

124 TTGAGACCGTCTCGTCGGTTGGGTGCGCTTAACTTGCCGCCCTAACCCTAGCAACGCCAGTC 

125 GAGTATAGGTCCTTTGATTTTATAAAGACCATTCACTTCTATCGTGTAGAAAA 

126 TTTATAAAATCAACCCTAACCCTCACCAGTCGAATAAATCCGTGACGCCAGTGATGTCCGAA 

127 ACGGAAAAGTGGGTCGCCCTGGTTTGTGAAAAGCTGTAAGACTTCGGGAAATC 

128 TCAGGACGTACGACCCTAACCCTTTCCTCAACGCTGGTCTCTGAGACTTAGTATTCATAGTG 

129 GAGGGTCATATTATAGGACCTATACTCGACTGGCGTTGCTGAAGTGAATGGTC 

130 CCCGGACCGTCTGCATGTGGCTACTCACGAACTTAAGCCCCCTAACCCTCTTACAGCTTTTC 

131 ACAAACCAGGGCGTCGTACGTCCTGAGATTTCCCGAAGTTCGTACAACGGCTA 

132 TTTGCGAGTATGGTCACAGTTAGCAATCCGACTATATAACCCTAACCCTCGCCAGCACCTAG 

133 ACGTGCCGTCATCTATCCAAAATTAGAACGCTTGGCCAGTCGAAGTATGCTGG 

134 CTAATTTTGGATACCCTAACCCTGCCTCAAGCTTCATTGGACAGGTCCTCTCGATATACTCG 

135 ACGTTGCTGTAGTTCTAATGTTCGAGTCCCGGTGCCGCGACACTACTTGAATG 

136 TGCTATAACGTGTCCCTAACCCTGACGCAATGGCACTACTAATCACACCGTACCTGTGGTCT 
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137 CCCTACGAGCCGCTGATGACGGCACGTCTAGGTGCTGGCGCTGGCCAAGCGTT 

138 GGTAATGCAGTATCCAGTATGCCAATAGCTCGGGATATACCCTAACCCTTCGCGGCACCGGG 

139 ACTCGAACATTAGACACGTTATAGCACATTCAAGTAGTGTCCGCGGTCGTGAT 

140 CTCAAACGCCGGCCAAGACCGACCGTGCCGTTTGGGTCTCCCTAACCCTTTGATTGATCGTG 

141 AAGATGCTGCGACCCGAACTTTATAGCAATACAGCTGATTGAAGGGCCTACAT 

142 CTATAAAGTTCGGCCCTAACCCTCGTCGCACGGAGCAGCAGTCCGATTTCCATCGGCAGGAA 

143 TTCAGTATTACCGTCGCGTTCCTAGCGAAAAGACCTGAGGTGACAGTGCCTAC 

144 AAGGCTCTCTAGCCCCTAACCCTGGTGGCCGTACCACTGAGTTGTACTCAGAATCCGAAGGA 

145 TGGGTCATCCACGTGTCGCAGCATCTTCACGATCAATCAAATCAGCTGTATTG 

146 TTTTTTTTCCTCAGGTCTTTTCGCTAGGAACGCGGCTAGAGAGCCTTGTAGGCACTGTCATTTTTTTT 

147 ACATTATCCCTCGCCCTAACCCTGAGACGGTCTCAATTTCCCATAGCTACGGCAAGTTAAGC 

148 GCACCCAACCGACTCTGCGAATGGGTCCTGCGCACGCCCTGCCTGGACTAAAC 

149 TGAAATATACCTCCCCTAACCCTGCCTTGCCTTCCCGGTTTGCCCTATAGCCACGGGAGCAA 

150 AGCCACCAAATTGTTCTTATCGGTGTTGTGTAATTTATTTTGACGGGACTAAT 

151 CAGCGTTGAGGAATAATATGACCCTCCACTATGAATACTCCCTAACCCTAGGGCGTGCGCAG 

152 GACCCATTCGCAGGAGGTATATTTCAGTTTAGTCCAGGCTTAAATTCCCTGAG 

153 CGAGTTTTATGATCTATAGCAGCTTCGTCAGATCCAACACCCTAACCCTCGTAATAGCGCAA 

154 GAAATTACAAGTGCGTCGGGCCAGGATGTGCTAGGAAAGTAAGTCTCAGAGAC 

155 TCCTGGCCCGACGCCCTAACCCTCCATACTCGCAAATAGCCGTTGTACGTTATATAGTCGGA 

156 TTGCTAACTGTGATTGTGTTATATGCCGATAATAGTAGCCATAGGTACTTCAC 

157 ACTAGGCGACGGGCCCTAACCCTTGAGGGCTGTGAATCAGGGCCTAGCACGGTATTAGCATT 

158 ACTTAGTGGGTCTTCACTTGTAATTTCTTGCGCTATTACGCTTTCCTAGCACA 

159 GTGCCATTGCGTCGCGGCTCGTAGGGAGACCACAGGTACCCCTAACCCTGGCTACTATTATC 

160 GGCATATAACACACCCGTCGCCTAGTGTGAAGTACCTATTCTGCCATCGGAAG 

161 GATCACTGACACCCGACGCTCTCTCTGATTAGCGTGCGTCCCTAACCCTCGAACACAGATCG 

162 CTTTTACTCAAGGCATGGGACATCTTAGCCTATTATTAGTGGTGTGATTAGTA 

163 AAGATGTCCCATGCCCTAACCCTGCCGGCGTTTGAGATCACGACCGCGGAGACCCAAACGGC 

164 ACGGTCGGTCTTGTGACCTAGGCGGGACCACCCTCGCATATATCTTTCTTCAT 

165 TCGGCATACTCAGCCCTAACCCTTAACGGTGACGGAACAGGGCGGTGACGTGTACAGCATAA 

166 CCCTCGTCATCAGTCCTTGAGTAAAAGCGATCTGTGTTCGCTAATAATAGGCT 

167 TGGTACGGCCACCCGTGGATGACCCATCCTTCGGATTCTCCCTAACCCTTATGCGAGGGTGG 

168 TCCCGCCTAGGTCCTGAGTATGCCGAATGAAGAAAGATATCAGAGCCGACCTC 

169 ACCTCACTAGATTCAGCCGTTACGGAAACGAGATTCTGACCCTAACCCTTCTGAAGTGGACT 

170 GGGAGCATCTGGGTAACGGATTCAAAGATTCCTCGATGCTGAGTACAACTCAG 

171 TTTTTTTTCCCAGATGCTCCCAGTCCACTTCAGAGCATCGAGGAATCTTTGAATCCGTTATTTTTTTT 

172 TTTTTTTTTATAGGGCAAACCGGGAAGGCAAGGCCAATTTGGTGGCTTTGCTCCCGTGGCTTTTTTTT 

173 TTTTTTTTATCATAAAACTCGCTCAGGGAATTTATGTTGGATCTGACGAAGCTGCTATAGTTTTTTTT 

174 TTTTTTTTTGCTAGGCCCTGATTCACAGCCCTCAAGACCCACTAAGTAATGCTAATACCGTTTTTTTT 

175 TTTTTTTTGGTGTCAGTGATCCTTCCGATGGCAGACGCACGCTAATCAGAGAGAGCGTCGTTTTTTTT 

176 TTTTTTTTGTCACCGCCCTGTTCCGTCACCGTTACTGATGACGAGGGTTATGCTGTACACTTTTTTTT 

177 TTTTTTTTAATCTAGTGAGGTGAGGTCGGCTCTGTCAGAATCTCGTTTCCGTAACGGCTGTTTTTTTT 

178 TTTTTTTTGCGATTCAGAAAAGGTTTGAGGTCTTAAAGAGTTGGTAATCTCCCTGCGACATTTTTTTT 

179 TTTTTTTTTTTCCTGCAAGTCGAGGAAACCAATCCAGTAAGTAGCCTAAGGGAAGGTTAGTTTTTTTT 
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180 TTTTTTTTGGCCCATGAGGGACACGCGAATTTTCGAGCTTGATTGAAAGATGTAGAATTTTTTTTTTT 

181 TTTTTTTTAACCGGCCCTAAACGCTTCGATATGTCTAGCACCGCATCCACACGTCTTTGTTTTTTTTT 

182 TTTTTTTTGGACGCCGTTTATCTAAAGGAGCCGTCCTCCTCAGCATTTGTATGTTAACAATTTTTTTT 

183 TTTTTTTTTCAAGCATTTAGCGGCTATAGCGCTAAGACGATAAAATAGGGATACTTACTCTTTTTTTT 

184 TTTTTTTTAAATAAATTACACAACACCGATAAGACGAGGGATAATGTATTAGTCCCGTCATTTTTTTT 

185 TTTTTTTTGTAACATTAAAAGCCTACCCGACGATTCTGCACGATGTAGACGCACCCACTATTTTTTTT 

186 TTTTTTTTGATGGGCTGTATCCTAGATCGTCGAGCGGTATAATTACGATTGATAGTTTCGTTTTTTTT 

187 TTTTTTTTGTCTAAATAGTTTCTAGTTTATCTCAGACGAATGTCTAATATGATCAGAGATTTTTTTTT 

188 TTTTTTTTCGTCGGAAGCGACATCCCATGTCTGCCTTTGACTCAGGTTGACTGCGCTCGGTTTTTTTT 

189 TTTTTTTTTGGACTTTTATGTGGTGCCTATCCGCATAGGTTACGGATAGGTAGATCGCGCTTTTTTTT 

190 TTTTTTTTCCCGCTGCCAAATTGAACCTGTTTAGCCCGTGAGAAGGGATAACGCGTAGGGTTTTTTTT 

191 TTTTTTTTGTCCCACTGTTTATTCGCAGCTGGTACAACAAGCACGGCAGCGCAAGGAATATTTTTTTT 

192 TTTTTTTTCCACGAGCCTCCTCGCGCAGGCCTTGTCTTTAGTTTAGGTTACTGTAGCGTTTTTTTTTT 

193 TTTTTTTTCACGAAGAGTAATTTGGTCCCTCCGCGACTCCACGCACCCGGGACGATTTATTTTTTTTT 

194 TTTTTTTTGCTTGAAACCGGGCTGCTAGATGTGGTTGTATTGTGGGACGCCTAATTTGACTTTTTTTT 

195 AGGGTTAGGG 

Note: strand 195 pair with 84 DNA segments between two arms to form additional 
10-bp duplex segments. Therefore, to form the addressable 2D tetragonal grid with 
angle control, strand 195 (final concentration: 8.4 µM) and rest strands (final 
concentration: 100 nM) are mixed together and annealed. 
 

S8.6 DNA sequences for X2 
Seq_ID Sequences 

1 CCCTTCTCACGGGCCCTAACCCTAAGACCTCAAACCTTTTCTGAATCGCTGTCGCAGGGAGA 

2 TTACCAACTCTTTTTGTAACTGCCAGTCCGCGAACGTGGTTCCCGCCACATCC 

3 CAGCTGATCATCTCCCTAACCCTGGTAGCCAGCGTTCATGGGAGGATCGCGGTGCTCCTGAC 

4 AGTTGTATTCGTCTCTAAACAGGTTCAATTTGGCAGCGGGCCCTACGCGTTAT 

5 GACTTGCAGGAAACTAACCTTCCCTTAGGCTACTTACTGCCCTAACCCTACCACGTTCGCGG 

6 ACTGGCAGTTACAAGATGATCAGCTGGGATGTGGCGGGATTGTCATTAGGGCT 

7 GACTCTGCCACAACGCCCGTGTAGTGCGCGATACCACTTCCCTAACCCTTGTATCCTCGCGT 

8 CAGTAGTAGGAGGTCACTCACCCTGAAAGTGACGCTGGTTGATTGGTTTCCTC 

9 TCAGGGTGAGTGACCCTAACCCTGAAAATTCGCGTGTCCCTCATGGGCCAAATTCTACATCT 

10 TTCAATCAAGCTCTCTGGCGTTCCTTGAGGATGAGACAGTACTGCGTCCCGAA 

11 GACTCGCGCTTCCCCCTAACCCTAACGCGCGAACTATGCTCTGACTCTCCTACATCCAGAGC 

12 GTACTACCCAACTTCCTCCTACTACTGACGCGAGGATACAACCAGCGTCACTT 

13 TTTAGGGCCGGTTACAAAGACGTGTGGATGCGGTGCTAGCCCTAACCCTACTGTCTCATCCT 

14 CAAGGAACGCCAGGGAAGCGCGAGTCTTCGGGACGCAGTTAACTCGGTCCAAG 

15 GTCGCTAGTCGAGTACCAAGATCCCTCTGCCATGCCTGGCCCTAACCCTTACTTCTCCGCCT 

16 TGTAACAACGCGGTAGTGCTCGTTCCGTGGATAGACGGCTACATATCGAAGCG 

17 GGAACGAGCACTACCCTAACCCTACGGCTCCTTTAGATAAACGGCGTCCTTGTTAACATACA 

18 AATGCTGAGGAGGTACAGTGTGTGGACATCGGGCTCCGAGTACAGTCCAAGTC 

19 TTATGTCCGTCACCCCTAACCCTTAGCTCAGGTACTAGAGGTAGAGGTTGCTAGTTCTGCAA 

20 CAATAGACTCACGTCCGCGTTGTTACAAGGCGGAGAAGTAGCCGTCTATCCAC 
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21 GCTAAATGCTTGAGAGTAAGTATCCCTATTTTATCGTCTCCCTAACCCTCTCGGAGCCCGAT 

22 GTCCACACACTGTGTGACGGACATAAGACTTGGACTGTATGGAAGTAACGGCC 

23 TAGGCACTTTGGGCAATGTGTTACAGCAAGTCAGTTTGCCCCTAACCCTTACCAGCTGCGAA 

24 TAAACAGTGGGACTATTCCTTGCGCTGCCGTGCTTGTTGTTAGCGCTATAGCC 

25 AACGCTGGCTACCGACGAATACAACTGTCAGGAGCACCGCCCTAACCCTGCGGATAGGCACC 

26 ACATAAAAGTCCAGCGCGATCTACCTATCCGTAACCTATTGAAATAAAAGTGA 

27 CTGAGTCTCTGTGCAGGCCGGCTTAGAGCTGGGCTGAATCCCTAACCCTACAGAGTCATCAC 

28 ATGTACTTCCTTTGAAACAGTTTGGCGAATTAAAGCGACTCGATCCTCCCATG 

29 GCCAAACTGTTTCCCCTAACCCTTTGTGGCAGAGTCAGCCCTAATGACAAAGTGGTATCGCG 

30 CACTACACGGGCGTGTTGAGTTACCCGGCAGTAAACTATAAGGGTCATTGCAG 

31 CTCATCCAATTAACCCTAACCCTGGTGTCCATCCTTTCGGTCTCCTAATACTTGCTCGATCC 

32 TACGTATCGACCATAAAGGAAGTACATGTGATGACTCTGTGTCGCTTTAATTC 

33 TAGTTCGCGCGTTAGTTGGGTAGTACGCTCTGGATGTAGCCCTAACCCTTATAGTTTACTGC 

34 CGGGTAACTCAACTTAATTGGATGAGCTGCAATGACCCTTACCGTGTAGGTCA 

35 TAACAACCCTAGACAGGAGAAGACCAAAACGGAGTGCACCCCTAACCCTTCGATCAACCGGC 

36 TGTATAGCATGAGAAGCGTGGAGCGAGTACCGGTAGTTGTGAGAGTCAGAGCA 

37 TCGCTCCACGCTTCCCTAACCCTCTCGACTAGCGACCTTGGACCGAGTTCCAGGCATGGCAG 

38 AGGGATCTTGGTATGCCGCTCAACGCCCAACATGAACCTCATAATCTACTTCT 

39 AACTTTCAGCCAGCCCTAACCCTAAGATTTGCCATGCATAAACGTCACTACCCTTGTACTCC 

40 TCCCTTGAGATAGTCTCATGCTATACAGCCGGTTGATCGACAACTACCGGTAC 

41 AGTACCTGAGCTACGTGAGTCTATTGTTGCAGAACTAGCCCCTAACCCTGAGGTTCATGTTG 

42 GGCGTTGAGCGGCCTGGCTGAAAGTTAGAAGTAGATTATTAGGAACAGCATCG 

43 TTCCTATGTGATTCCACCACTCGTCATGCGACGAAACTCCCCTAACCCTTAACATAGTAGCG 

44 AGGCCCACCCTTAATCCCTATCATGATCAGGCTAGGCGGTAACCTCTACCTCT 

45 TCATGATAGGGATCCCTAACCCTCCCAAAGTGCCTAGGCCGTTACTTCCGCAAACTGACTTG 

46 CTGTAACACATTGTCAAGGCCTGCGCGAGGAGGCTCGTGGAACGCTACAGTAA 

47 CCTAAACTAAAGACCCTAACCCTCTTCACATCGGCCTCTTCGCCAGTAGGTCGTAGGTCGAG 

48 TGACCGAGCCTTCTTAAGGGTGGGCCTCGCTACTATGTTACCGCCTAGCCTGA 

49 ACCTGAGTCAAAGCCCTAACCCTCACAGAGACTCAGTCACTTTTATTTCATTCAGCCCAGCT 

50 CTAAGCCGGCCTGTCAACTGCTAACGGCATAATAGCGGTCCCGTCCTGTAGGA 

51 GGGCAATTCACGTCCCTAACCCTCCGGGCAGAATCCAGTCCCTTGTGCTTCGTTTAGTCTGA 

52 CTTCACGTGTCACTGCAGACATGGGATGTCGCTTCCGACGCCGAGCGCAGTCA 

53 AAGGATGGACACCTGGTCGATACGTAGGATCGAGCAAGTCCCTAACCCTGACCGCTATTATG 

54 CCGTTAGCAGTTGACGTGAATTGCCCTCCTACAGGACGGTTCCTAAATCCCGC 

55 TCGGCTAAATCAAATATAATCGTATTTTAGAGGTCATTCCCCTAACCCTGCGACAATGTTAC 

56 CGAATTTTATCCTTGTACGGTGCGCGCCGTGATCCCACTTATTAGGAGACCGA 

57 CGCGCACCGTACACCCTAACCCTTCTAGGGTTGTTATGACCTACACGGTGTGCACTCCGTTT 

58 TGGTCTTCTCCTGTGAATAGGCGGCAAGACATCCGAGTATACCCTGATAACAT 

59 CCAGCCCTCTGCTCCCTAACCCTTCCTCAGAGCTACAGTCTTGGTATCTTATTCTCTCAATC 

60 AATGTTCACGCACTAGGATAAAATTCGGTAACATTGTCGCAGTGGGATCACGG 

61 CATGGCAAATCTTCTATCTCAAGGGAGGAGTACAAGGGTCCCTAACCCTATACTCGGATGTC 

62 TTGCCGCCTATTCAGCAGAGGGCTGGATGTTATCAGGGTTCTATGGACTAGCG 

63 TGTTTTAAAATGGCGACTTAGATTCGTCACTATGCTTCGCCCTAACCCTTGGACAGACAATC 
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64 CCAGAGTCCTCAGTGGCTAGGGCACTCGAAGGAATGAGATAGTGACGTTTATG 

65 AGTGCCCTAGCCACCCTAACCCTAATCACATAGGAACGATGCTGTTCCTGAGTTTCGTCGCA 

66 TGACGAGTGGTGGTGATTACTTTCCTGATCCTGGCTAATTAGTCAGACATACA 

67 CCAGTAAAAGGTCCCCTAACCCTCTAGGGTGAGATTGCACACAGCAGTGGCTTCTTCACAAT 

68 CATTCTGCTCGAGTCTGAGGACTCTGGGATTGTCTGTCCATCTCATTCCTTCG 

69 GGCCGATGTGAAGGAAGGCTCGGTCACTCGACCTACGACCCCTAACCCTAATTAGCCAGGAT 

70 CAGGAAAGTAATCGACCTTTTACTGGTGTATGTCTGACTTGCATACACGACGA 

71 CTCTGAGAAGCCCGCGACTGTGTCTGGGCTCCCTTACTGCCCTAACCCTGCGGAGGGACCAA 

72 ATTACTCTTCGTGATAAATCGTCCCGGGTGCGTGGAGTCTCTACTGGCGAAGA 

73 GGATTCTGCCCGGGTGACACGTGAAGTCAGACTAAACGACCCTAACCCTTGAGATAAACTAG 

74 AAACTATTTAGACATCTCTGATCATATTAGACATTCGTCTATAATTGACGTAC 

75 TCTGTTCGAATACGACAAGTACCCGAGCCATGCCGCACGCCCTAACCCTTGTCGAGTGGCAG 

76 TCTGTGGAATAAATAGGAACTGGATAGCTTTTATACTTGTAGCACAAGGGACT 

77 TATCCAGTTCCTACCCTAACCCTTTGATTTAGCCGAGCGGGATTTAGGAGAATGACCTCTAA 

78 AATACGATTATATTCGGACTAGACGACCGCAAGGCTATCAAGCCGGCTAAACG 

79 AGTCGGAGTCCCACCCTAACCCTTGTTTCGTGATGGGACTCATAACCCGTCGTCCCATTCAA 

80 GCATACCTCACGGTTTTATTCCACAGACTGCCACTCGACACAAGTATAAAAGC 

81 GTAGCTCTGAGGAGTGCGTGAACATTGATTGAGAGAATACCCTAACCCTTGATAGCCTTGCG 

82 GTCGTCTAGTCCGTGGGACTCCGACTCGTTTAGCCGGCTTGATTACTGTCCCA 

83 GTGCAAGGGTAACTTACAGCCCTGGCTGGAATACAGGGTCCCTAACCCTGCTACGATAACGT 

84 CAATCTACTGTTCCTATCTTATGGGTACTAAAGTACGGATAGATACCAAGACT 

85 ACCCATAAGATAGCCCTAACCCTCCATTTTAAAACACGCTAGTCCATAGCGAAGCATAGTGA 

86 CGAATCTAAGTCGTAGCCTTATACCCAGCGCTGAATGTTGTCTTACCCACAGA 

87 TCATAGTCGGGTGCCCTAACCCTCTGGAAAGATAATCGACGGGACAACCACTACAGGAGTTA 

88 TTATAAGTGACAATGAACAGTAGATTGACGTTATCGTAGCTCCGTACTTTAGT 

89 AATCTCACCCTAGCTCGAGCAGAATGATTGTGAAGAAGCCCCTAACCCTCAACATTCAGCGC 

90 TGGGTATAAGGCTCACCCGACTATGATCTGTGGGTAAGATATCCATGTTACTG 

91 CCTATAGAACTCAATAAATGGACGTGTTAGGAGTCTCGCCCCTAACCCTCGGTATATGAAGC 

92 ATGAGGAGTTAACAGAGGAACGCTCGGCGATACTCAAGATCACTGCTGTGTGC 

93 CGAGCGTTCCTCTCCCTAACCCTGGGCTTCTCAGAGTCGTCGTGTATGCCAGTAAGGGAGCC 

94 CAGACACAGTCGCTCCACATCTAGCAGCCCGGTTTCAAGCGTCAAATTAGGCG 

95 TCCCACAATACAACCCTAACCCTCACTGACCTATTGGACTTGAGAATAATGTCAGTTGTGTG 

96 TTCAGAGTTTGAATGTTAACTCCTCATGCTTCATATACCGTCTTGAGTATCGC 

97 CGTAATTATACCGCCCTAACCCTGTATTCGAACAGAGTACGTCAATTATCGTGCGGCATGGC 

98 TCGGGTACTTGTCTCGGCATTCCGGCTACACGGCCCTAGTCGACTAATGCGCG 

99 GGCCAGTCTGTTTCCCTAACCCTCTATCGAAGGCGATTTTCTACACGATATTCACGACCACC 

100 CGGAATACATTGTTCTCGACGATCTAGGATACAGCCCATCCGAAACTATCAAT 

101 CCATCACGAAACACCGTGAGGTATGCTTGAATGGGACGACCCTAACCCTACTAGGGCCGTGT 

102 AGCCGGAATGCCGAAACAGACTGGCCCGCGCATTAGTCGTGGCGTCACGGATT 

103 TATTCGACTGGTGCCCACTTTTCCGTTTCGGACATCACTCCCTAACCCTCGTACTGGAAAAG 

104 TTTTGAATACTGATAAACACAACTAACCACTAGGACCCATCGGGTTATGAGTC 

105 TTAGTTGTGTTTACCCTAACCCTGTTACCCTTGCACTGGGACAGTAATCACCCTGTATTCCA 

106 GCCAGGGCTGTAATAAGTGGCCCAAGGATTTGAACGTCGTCTCCCACATGGGC 
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107 AGTCACTGTAGACCCCTAACCCTCAGACGGTCCGGGCCAGCATACTTCGGGCTTAAGTTCGT 

108 GAGTAGCCACATGTTCAGTATTCAAAACTTTTCCAGTACGTGGGTCCTAGTGG 

109 ATTATCTTTCCAGTTGTCACTTATAATAACTCCTGTAGTCCCTAACCCTACGACGTTCAAAT 

110 CCTTGGGCCACTTGTCTACAGTGACTGCCCATGTGGGAGTAGGACCTGTCCAA 

111 TGAAGCTTGAGGCACTACAGCAACGTCGAGTATATCGAGCCCTAACCCTGATGTGTCCTAGC 

112 CCTGGTAGTCCACTGCGGAAATTGTCCTAATGTCTATGATGGTTGTCCCGTCG 

113 GACAATTTCCGCACCCTAACCCTTGAGTTCTATAGGCAGTAACATGGATGCGAGACTCCTAA 

114 CACGTCCATTTATTAGTCTGGTACTGTCCTCCCTGAATTGTAAATCAAGCCCT 

115 AACGACGATGCTCCCCTAACCCTATACTGCATTACCATGTAGGCCCTTCTATATCCCGAGCT 

116 ATTGGCATACTGGTGTGGACTACCAGGGCTAGGACACATCTCATAGACATTAG 

117 CAATAGGTCAGTGTTCAAACTCTGAACACACAACTGACACCCTAACCCTCAATTCAGGGAGG 

118 ACAGTACCAGACTGAGCATCGTCGTTAGGGCTTGATTTATAAATCGGACTGCT 

119 GCTCCGTGCGACGCGGTAATACTGAATTCCTGCCGATGGCCCTAACCCTACATGTGTTGCTT 

120 AGGCAATTAACGGCTTACGTCGTGGGCCGGTGGTGTCGGTTTATTCTCAAGTC 

121 TTTTTTTTCCGTTAATTGCCTAAGCAACACATGTCCGACACCACCGGCCCACGACGTAAGTTTTTTTT 

122 TCGCCTTCGATAGACAATGTATTCCGGGTGGTCGTGAATCCCTAACCCTATCGTCGGGTAGG 

123 CTTTTAATGTTACTAGTGGGTGCGTCTACATCGTGCAGATTAGCTATGGGAAA 

124 TTGAGACCGTCTCGTCGGTTGGGTGCGCTTAACTTGCCGCCCTAACCCTAGCAACGCCAGTC 

125 GAGTATAGGTCCTTTGATTTTATAAAGACCATTCACTTCTATCGTGTAGAAAA 

126 TTTATAAAATCAACCCTAACCCTCACCAGTCGAATAAATCCGTGACGCCAGTGATGTCCGAA 

127 ACGGAAAAGTGGGTCGCCCTGGTTTGTGAAAAGCTGTAAGACTTCGGGAAATC 

128 TCAGGACGTACGACCCTAACCCTTTCCTCAACGCTGGTCTCTGAGACTTAGTATTCATAGTG 

129 GAGGGTCATATTATAGGACCTATACTCGACTGGCGTTGCTGAAGTGAATGGTC 

130 CCCGGACCGTCTGCATGTGGCTACTCACGAACTTAAGCCCCCTAACCCTCTTACAGCTTTTC 

131 ACAAACCAGGGCGTCGTACGTCCTGAGATTTCCCGAAGTTCGTACAACGGCTA 

132 TTTGCGAGTATGGTCACAGTTAGCAATCCGACTATATAACCCTAACCCTCGCCAGCACCTAG 

133 ACGTGCCGTCATCTATCCAAAATTAGAACGCTTGGCCAGTCGAAGTATGCTGG 

134 CTAATTTTGGATACCCTAACCCTGCCTCAAGCTTCATTGGACAGGTCCTCTCGATATACTCG 

135 ACGTTGCTGTAGTTCTAATGTTCGAGTCCCGGTGCCGCGACACTACTTGAATG 

136 TGCTATAACGTGTCCCTAACCCTGACGCAATGGCACTACTAATCACACCGTACCTGTGGTCT 

137 CCCTACGAGCCGCTGATGACGGCACGTCTAGGTGCTGGCGCTGGCCAAGCGTT 

138 GGTAATGCAGTATCCAGTATGCCAATAGCTCGGGATATACCCTAACCCTTCGCGGCACCGGG 

139 ACTCGAACATTAGACACGTTATAGCACATTCAAGTAGTGTCCGCGGTCGTGAT 

140 CTCAAACGCCGGCCAAGACCGACCGTGCCGTTTGGGTCTCCCTAACCCTTTGATTGATCGTG 

141 AAGATGCTGCGACCCGAACTTTATAGCAATACAGCTGATTGAAGGGCCTACAT 

142 CTATAAAGTTCGGCCCTAACCCTCGTCGCACGGAGCAGCAGTCCGATTTCCATCGGCAGGAA 

143 TTCAGTATTACCGTCGCGTTCCTAGCGAAAAGACCTGAGGTGACAGTGCCTAC 

144 AAGGCTCTCTAGCCCCTAACCCTGGTGGCCGTACCACTGAGTTGTACTCAGAATCCGAAGGA 

145 TGGGTCATCCACGTGTCGCAGCATCTTCACGATCAATCAAATCAGCTGTATTG 

146 TTTTTTTTCCTCAGGTCTTTTCGCTAGGAACGCGGCTAGAGAGCCTTGTAGGCACTGTCATTTTTTTT 

147 ACATTATCCCTCGCCCTAACCCTGAGACGGTCTCAATTTCCCATAGCTACGGCAAGTTAAGC 

148 GCACCCAACCGACTCTGCGAATGGGTCCTGCGCACGCCCTGCCTGGACTAAAC 

149 TGAAATATACCTCCCCTAACCCTGCCTTGCCTTCCCGGTTTGCCCTATAGCCACGGGAGCAA 
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150 AGCCACCAAATTGTTCTTATCGGTGTTGTGTAATTTATTTTGACGGGACTAAT 

151 CAGCGTTGAGGAATAATATGACCCTCCACTATGAATACTCCCTAACCCTAGGGCGTGCGCAG 

152 GACCCATTCGCAGGAGGTATATTTCAGTTTAGTCCAGGCTTAAATTCCCTGAG 

153 CGAGTTTTATGATCTATAGCAGCTTCGTCAGATCCAACACCCTAACCCTCGTAATAGCGCAA 

154 GAAATTACAAGTGCGTCGGGCCAGGATGTGCTAGGAAAGTAAGTCTCAGAGAC 

155 TCCTGGCCCGACGCCCTAACCCTCCATACTCGCAAATAGCCGTTGTACGTTATATAGTCGGA 

156 TTGCTAACTGTGATTGTGTTATATGCCGATAATAGTAGCCATAGGTACTTCAC 

157 ACTAGGCGACGGGCCCTAACCCTTGAGGGCTGTGAATCAGGGCCTAGCACGGTATTAGCATT 

158 ACTTAGTGGGTCTTCACTTGTAATTTCTTGCGCTATTACGCTTTCCTAGCACA 

159 GTGCCATTGCGTCGCGGCTCGTAGGGAGACCACAGGTACCCCTAACCCTGGCTACTATTATC 

160 GGCATATAACACACCCGTCGCCTAGTGTGAAGTACCTATTCTGCCATCGGAAG 

161 GATCACTGACACCCGACGCTCTCTCTGATTAGCGTGCGTCCCTAACCCTCGAACACAGATCG 

162 CTTTTACTCAAGGCATGGGACATCTTAGCCTATTATTAGTGGTGTGATTAGTA 

163 AAGATGTCCCATGCCCTAACCCTGCCGGCGTTTGAGATCACGACCGCGGAGACCCAAACGGC 

164 ACGGTCGGTCTTGTGACCTAGGCGGGACCACCCTCGCATATATCTTTCTTCAT 

165 TCGGCATACTCAGCCCTAACCCTTAACGGTGACGGAACAGGGCGGTGACGTGTACAGCATAA 

166 CCCTCGTCATCAGTCCTTGAGTAAAAGCGATCTGTGTTCGCTAATAATAGGCT 

167 TGGTACGGCCACCCGTGGATGACCCATCCTTCGGATTCTCCCTAACCCTTATGCGAGGGTGG 

168 TCCCGCCTAGGTCCTGAGTATGCCGAATGAAGAAAGATATCAGAGCCGACCTC 

169 ACCTCACTAGATTCAGCCGTTACGGAAACGAGATTCTGACCCTAACCCTTCTGAAGTGGACT 

170 GGGAGCATCTGGGTAACGGATTCAAAGATTCCTCGATGCTGAGTACAACTCAG 

171 TTTTTTTTCCCAGATGCTCCCAGTCCACTTCAGAGCATCGAGGAATCTTTGAATCCGTTATTTTTTTT 

172 TTTTTTTTTATAGGGCAAACCGGGAAGGCAAGGCCAATTTGGTGGCTTTGCTCCCGTGGCTTTTTTTT 

173 TTTTTTTTATCATAAAACTCGCTCAGGGAATTTATGTTGGATCTGACGAAGCTGCTATAGTTTTTTTT 

174 TTTTTTTTTGCTAGGCCCTGATTCACAGCCCTCAAGACCCACTAAGTAATGCTAATACCGTTTTTTTT 

175 TTTTTTTTGGTGTCAGTGATCCTTCCGATGGCAGACGCACGCTAATCAGAGAGAGCGTCGTTTTTTTT 

176 TTTTTTTTGTCACCGCCCTGTTCCGTCACCGTTACTGATGACGAGGGTTATGCTGTACACTTTTTTTT 

177 TTTTTTTTAATCTAGTGAGGTGAGGTCGGCTCTGTCAGAATCTCGTTTCCGTAACGGCTGTTTTTTTT 

178 TTTTTTTTGCGATTCAGAAAAGGTTTGAGGTCTTAAAGAGTTGGTAATCTCCCTGCGACATTTTTTTT 

179 TTTTTTTTTTTCCTGCAAGTCGAGGAAACCAATCCAGTAAGTAGCCTAAGGGAAGGTTAGTTTTTTTT 

180 TTTTTTTTGGCCCATGAGGGACACGCGAATTTTCGAGCTTGATTGAAAGATGTAGAATTTTTTTTTTT 

181 TTTTTTTTAACCGGCCCTAAACGCTTCGATATGTCTAGCACCGCATCCACACGTCTTTGTTTTTTTTT 

182 TTTTTTTTGGACGCCGTTTATCTAAAGGAGCCGTCCTCCTCAGCATTTGTATGTTAACAATTTTTTTT 

183 TTTTTTTTTCAAGCATTTAGCGGCTATAGCGCTAAGACGATAAAATAGGGATACTTACTCTTTTTTTT 

184 TTTTTTTTAAATAAATTACACAACACCGATAAGACGAGGGATAATGTATTAGTCCCGTCATTTTTTTT 

185 TTTTTTTTGTAACATTAAAAGCCTACCCGACGATTCTGCACGATGTAGACGCACCCACTATTTTTTTT 

186 TTTTTTTTGATGGGCTGTATCCTAGATCGTCGAGCGGTATAATTACGATTGATAGTTTCGTTTTTTTT 

187 TTTTTTTTGTCTAAATAGTTTCTAGTTTATCTCAGACGAATGTCTAATATGATCAGAGATTTTTTTTT 

188 TTTTTTTTCGTCGGAAGCGACATCCCATGTCTGCCTTTGACTCAGGTTGACTGCGCTCGGTTTTTTTT 

189 TTTTTTTTTGGACTTTTATGTGGTGCCTATCCGCATAGGTTACGGATAGGTAGATCGCGCTTTTTTTT 

190 TTTTTTTTCCCGCTGCCAAATTGAACCTGTTTAGCCCGTGAGAAGGGATAACGCGTAGGGTTTTTTTT 

191 TTTTTTTTGTCCCACTGTTTATTCGCAGCTGGTACAACAAGCACGGCAGCGCAAGGAATATTTTTTTT 

192 TTTTTTTTCCACGAGCCTCCTCGCGCAGGCCTTGTCTTTAGTTTAGGTTACTGTAGCGTTTTTTTTTT 
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193 TTTTTTTTCACGAAGAGTAATTTGGTCCCTCCGCGACTCCACGCACCCGGGACGATTTATTTTTTTTT 

194 TTTTTTTTGCTTGAAACCGGGCTGCTAGATGTGGTTGTATTGTGGGACGCCTAATTTGACTTTTTTTT 

 
S8.7 DNA sequences for X3 

Seq_ID Sequences 
1 CCCTTCTCACGGGCCCTAACCCTAAGACCTCAAACCTTTTCTGAATCGCTGTCGCAGGGAGA 

2 TTACCAACTCTTTTTGTAACTGCCAGTCCGCGAACGTGGTTCCCGCCACATCC 

3 CAGCTGATCATCTTGGTAGCCAGCGTTCATGGGAGGATCGCGGTGCTCCTGAC 

4 AGTTGTATTCGTCTCTAAACAGGTTCAATTTGGCAGCGGGCCCTACGCGTTAT 

5 GACTTGCAGGAAACTAACCTTCCCTTAGGCTACTTACTGCCCTAACCCTACCACGTTCGCGG 

6 ACTGGCAGTTACAAGATGATCAGCTGGGATGTGGCGGGATTGTCATTAGGGCT 

7 GACTCTGCCACAACGCCCGTGTAGTGCGCGATACCACTTTTGTATCCTCGCGT 

8 CAGTAGTAGGAGGTCACTCACCCTGAAAGTGACGCTGGTTGATTGGTTTCCTC 

9 TCAGGGTGAGTGACCCTAACCCTGAAAATTCGCGTGTCCCTCATGGGCCAAATTCTACATCT 

10 TTCAATCAAGCTCTCTGGCGTTCCTTGAGGATGAGACAGTACTGCGTCCCGAA 

11 GACTCGCGCTTCCTAACGCGCGAACTATGCTCTGACTCTCCTACATCCAGAGC 

12 GTACTACCCAACTTCCTCCTACTACTGACGCGAGGATACAACCAGCGTCACTT 

13 TTTAGGGCCGGTTACAAAGACGTGTGGATGCGGTGCTAGCCCTAACCCTACTGTCTCATCCT 

14 CAAGGAACGCCAGGGAAGCGCGAGTCTTCGGGACGCAGTTAACTCGGTCCAAG 

15 GTCGCTAGTCGAGTACCAAGATCCCTCTGCCATGCCTGGTTACTTCTCCGCCT 

16 TGTAACAACGCGGTAGTGCTCGTTCCGTGGATAGACGGCTACATATCGAAGCG 

17 GGAACGAGCACTACCCTAACCCTACGGCTCCTTTAGATAAACGGCGTCCTTGTTAACATACA 

18 AATGCTGAGGAGGTACAGTGTGTGGACATCGGGCTCCGAGTACAGTCCAAGTC 

19 TTATGTCCGTCACTTAGCTCAGGTACTAGAGGTAGAGGTTGCTAGTTCTGCAA 

20 CAATAGACTCACGTCCGCGTTGTTACAAGGCGGAGAAGTAGCCGTCTATCCAC 

21 GCTAAATGCTTGAGAGTAAGTATCCCTATTTTATCGTCTCCCTAACCCTCTCGGAGCCCGAT 

22 GTCCACACACTGTGTGACGGACATAAGACTTGGACTGTATGGAAGTAACGGCC 

23 TAGGCACTTTGGGCAATGTGTTACAGCAAGTCAGTTTGCTTACCAGCTGCGAA 

24 TAAACAGTGGGACTATTCCTTGCGCTGCCGTGCTTGTTGTTAGCGCTATAGCC 

25 AACGCTGGCTACCGACGAATACAACTGTCAGGAGCACCGCCCTAACCCTGCGGATAGGCACC 

26 ACATAAAAGTCCAGCGCGATCTACCTATCCGTAACCTATTGAAATAAAAGTGA 

27 CTGAGTCTCTGTGCAGGCCGGCTTAGAGCTGGGCTGAATTACAGAGTCATCAC 

28 ATGTACTTCCTTTGAAACAGTTTGGCGAATTAAAGCGACTCGATCCTCCCATG 

29 GCCAAACTGTTTCCCCTAACCCTTTGTGGCAGAGTCAGCCCTAATGACAAAGTGGTATCGCG 

30 CACTACACGGGCGTGTTGAGTTACCCGGCAGTAAACTATAAGGGTCATTGCAG 

31 CTCATCCAATTAATGGTGTCCATCCTTTCGGTCTCCTAATACTTGCTCGATCC 

32 TACGTATCGACCATAAAGGAAGTACATGTGATGACTCTGTGTCGCTTTAATTC 

33 TAGTTCGCGCGTTAGTTGGGTAGTACGCTCTGGATGTAGCCCTAACCCTTATAGTTTACTGC 

34 CGGGTAACTCAACTTAATTGGATGAGCTGCAATGACCCTTACCGTGTAGGTCA 

35 TAACAACCCTAGACAGGAGAAGACCAAAACGGAGTGCACTTCGATCAACCGGC 

36 TGTATAGCATGAGAAGCGTGGAGCGAGTACCGGTAGTTGTGAGAGTCAGAGCA 

37 TCGCTCCACGCTTCCCTAACCCTCTCGACTAGCGACCTTGGACCGAGTTCCAGGCATGGCAG 

38 AGGGATCTTGGTATGCCGCTCAACGCCCAACATGAACCTCATAATCTACTTCT 
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39 AACTTTCAGCCAGTAAGATTTGCCATGCATAAACGTCACTACCCTTGTACTCC 

40 TCCCTTGAGATAGTCTCATGCTATACAGCCGGTTGATCGACAACTACCGGTAC 

41 AGTACCTGAGCTACGTGAGTCTATTGTTGCAGAACTAGCCCCTAACCCTGAGGTTCATGTTG 

42 GGCGTTGAGCGGCCTGGCTGAAAGTTAGAAGTAGATTATTAGGAACAGCATCG 

43 TTCCTATGTGATTCCACCACTCGTCATGCGACGAAACTCTTAACATAGTAGCG 

44 AGGCCCACCCTTAATCCCTATCATGATCAGGCTAGGCGGTAACCTCTACCTCT 

45 TCATGATAGGGATCCCTAACCCTCCCAAAGTGCCTAGGCCGTTACTTCCGCAAACTGACTTG 

46 CTGTAACACATTGTCAAGGCCTGCGCGAGGAGGCTCGTGGAACGCTACAGTAA 

47 CCTAAACTAAAGATCTTCACATCGGCCTCTTCGCCAGTAGGTCGTAGGTCGAG 

48 TGACCGAGCCTTCTTAAGGGTGGGCCTCGCTACTATGTTACCGCCTAGCCTGA 

49 ACCTGAGTCAAAGCCCTAACCCTCACAGAGACTCAGTCACTTTTATTTCATTCAGCCCAGCT 

50 CTAAGCCGGCCTGTCAACTGCTAACGGCATAATAGCGGTCCCGTCCTGTAGGA 

51 GGGCAATTCACGTTCCGGGCAGAATCCAGTCCCTTGTGCTTCGTTTAGTCTGA 

52 CTTCACGTGTCACTGCAGACATGGGATGTCGCTTCCGACGCCGAGCGCAGTCA 

53 AAGGATGGACACCTGGTCGATACGTAGGATCGAGCAAGTCCCTAACCCTGACCGCTATTATG 

54 CCGTTAGCAGTTGACGTGAATTGCCCTCCTACAGGACGGTTCCTAAATCCCGC 

55 TCGGCTAAATCAAATATAATCGTATTTTAGAGGTCATTCTGCGACAATGTTAC 

56 CGAATTTTATCCTTGTACGGTGCGCGCCGTGATCCCACTTATTAGGAGACCGA 

57 CGCGCACCGTACACCCTAACCCTTCTAGGGTTGTTATGACCTACACGGTGTGCACTCCGTTT 

58 TGGTCTTCTCCTGTGAATAGGCGGCAAGACATCCGAGTATACCCTGATAACAT 

59 CCAGCCCTCTGCTTTCCTCAGAGCTACAGTCTTGGTATCTTATTCTCTCAATC 

60 AATGTTCACGCACTAGGATAAAATTCGGTAACATTGTCGCAGTGGGATCACGG 

61 CATGGCAAATCTTCTATCTCAAGGGAGGAGTACAAGGGTCCCTAACCCTATACTCGGATGTC 

62 TTGCCGCCTATTCAGCAGAGGGCTGGATGTTATCAGGGTTCTATGGACTAGCG 

63 TGTTTTAAAATGGCGACTTAGATTCGTCACTATGCTTCGTTGGACAGACAATC 

64 CCAGAGTCCTCAGTGGCTAGGGCACTCGAAGGAATGAGATAGTGACGTTTATG 

65 AGTGCCCTAGCCACCCTAACCCTAATCACATAGGAACGATGCTGTTCCTGAGTTTCGTCGCA 

66 TGACGAGTGGTGGTGATTACTTTCCTGATCCTGGCTAATTAGTCAGACATACA 

67 CCAGTAAAAGGTCTCTAGGGTGAGATTGCACACAGCAGTGGCTTCTTCACAAT 

68 CATTCTGCTCGAGTCTGAGGACTCTGGGATTGTCTGTCCATCTCATTCCTTCG 

69 GGCCGATGTGAAGGAAGGCTCGGTCACTCGACCTACGACCCCTAACCCTAATTAGCCAGGAT 

70 CAGGAAAGTAATCGACCTTTTACTGGTGTATGTCTGACTTGCATACACGACGA 

71 CTCTGAGAAGCCCGCGACTGTGTCTGGGCTCCCTTACTGTGCGGAGGGACCAA 

72 ATTACTCTTCGTGATAAATCGTCCCGGGTGCGTGGAGTCTCTACTGGCGAAGA 

73 GGATTCTGCCCGGGTGACACGTGAAGTCAGACTAAACGACCCTAACCCTTGAGATAAACTAG 

74 AAACTATTTAGACATCTCTGATCATATTAGACATTCGTCTATAATTGACGTAC 

75 TCTGTTCGAATACGACAAGTACCCGAGCCATGCCGCACGTTGTCGAGTGGCAG 

76 TCTGTGGAATAAATAGGAACTGGATAGCTTTTATACTTGTAGCACAAGGGACT 

77 TATCCAGTTCCTACCCTAACCCTTTGATTTAGCCGAGCGGGATTTAGGAGAATGACCTCTAA 

78 AATACGATTATATTCGGACTAGACGACCGCAAGGCTATCAAGCCGGCTAAACG 

79 AGTCGGAGTCCCATTGTTTCGTGATGGGACTCATAACCCGTCGTCCCATTCAA 

80 GCATACCTCACGGTTTTATTCCACAGACTGCCACTCGACACAAGTATAAAAGC 

81 GTAGCTCTGAGGAGTGCGTGAACATTGATTGAGAGAATACCCTAACCCTTGATAGCCTTGCG 
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82 GTCGTCTAGTCCGTGGGACTCCGACTCGTTTAGCCGGCTTGATTACTGTCCCA 

83 GTGCAAGGGTAACTTACAGCCCTGGCTGGAATACAGGGTTGCTACGATAACGT 

84 CAATCTACTGTTCCTATCTTATGGGTACTAAAGTACGGATAGATACCAAGACT 

85 ACCCATAAGATAGCCCTAACCCTCCATTTTAAAACACGCTAGTCCATAGCGAAGCATAGTGA 

86 CGAATCTAAGTCGTAGCCTTATACCCAGCGCTGAATGTTGTCTTACCCACAGA 

87 TCATAGTCGGGTGTCTGGAAAGATAATCGACGGGACAACCACTACAGGAGTTA 

88 TTATAAGTGACAATGAACAGTAGATTGACGTTATCGTAGCTCCGTACTTTAGT 

89 AATCTCACCCTAGCTCGAGCAGAATGATTGTGAAGAAGCCCCTAACCCTCAACATTCAGCGC 

90 TGGGTATAAGGCTCACCCGACTATGATCTGTGGGTAAGATATCCATGTTACTG 

91 CCTATAGAACTCAATAAATGGACGTGTTAGGAGTCTCGCTCGGTATATGAAGC 

92 ATGAGGAGTTAACAGAGGAACGCTCGGCGATACTCAAGATCACTGCTGTGTGC 

93 CGAGCGTTCCTCTCCCTAACCCTGGGCTTCTCAGAGTCGTCGTGTATGCCAGTAAGGGAGCC 

94 CAGACACAGTCGCTCCACATCTAGCAGCCCGGTTTCAAGCGTCAAATTAGGCG 

95 TCCCACAATACAATCACTGACCTATTGGACTTGAGAATAATGTCAGTTGTGTG 

96 TTCAGAGTTTGAATGTTAACTCCTCATGCTTCATATACCGTCTTGAGTATCGC 

97 CGTAATTATACCGCCCTAACCCTGTATTCGAACAGAGTACGTCAATTATCGTGCGGCATGGC 

98 TCGGGTACTTGTCTCGGCATTCCGGCTACACGGCCCTAGTCGACTAATGCGCG 

99 GGCCAGTCTGTTTTCTATCGAAGGCGATTTTCTACACGATATTCACGACCACC 

100 CGGAATACATTGTTCTCGACGATCTAGGATACAGCCCATCCGAAACTATCAAT 

101 CCATCACGAAACACCGTGAGGTATGCTTGAATGGGACGACCCTAACCCTACTAGGGCCGTGT 

102 AGCCGGAATGCCGAAACAGACTGGCCCGCGCATTAGTCGTGGCGTCACGGATT 

103 TATTCGACTGGTGCCCACTTTTCCGTTTCGGACATCACTTCGTACTGGAAAAG 

104 TTTTGAATACTGATAAACACAACTAACCACTAGGACCCATCGGGTTATGAGTC 

105 TTAGTTGTGTTTACCCTAACCCTGTTACCCTTGCACTGGGACAGTAATCACCCTGTATTCCA 

106 GCCAGGGCTGTAATAAGTGGCCCAAGGATTTGAACGTCGTCTCCCACATGGGC 

107 AGTCACTGTAGACTCAGACGGTCCGGGCCAGCATACTTCGGGCTTAAGTTCGT 

108 GAGTAGCCACATGTTCAGTATTCAAAACTTTTCCAGTACGTGGGTCCTAGTGG 

109 ATTATCTTTCCAGTTGTCACTTATAATAACTCCTGTAGTCCCTAACCCTACGACGTTCAAAT 

110 CCTTGGGCCACTTGTCTACAGTGACTGCCCATGTGGGAGTAGGACCTGTCCAA 

111 TGAAGCTTGAGGCACTACAGCAACGTCGAGTATATCGAGTGATGTGTCCTAGC 

112 CCTGGTAGTCCACTGCGGAAATTGTCCTAATGTCTATGATGGTTGTCCCGTCG 

113 GACAATTTCCGCACCCTAACCCTTGAGTTCTATAGGCAGTAACATGGATGCGAGACTCCTAA 

114 CACGTCCATTTATTAGTCTGGTACTGTCCTCCCTGAATTGTAAATCAAGCCCT 

115 AACGACGATGCTCTATACTGCATTACCATGTAGGCCCTTCTATATCCCGAGCT 

116 ATTGGCATACTGGTGTGGACTACCAGGGCTAGGACACATCTCATAGACATTAG 

117 CAATAGGTCAGTGTTCAAACTCTGAACACACAACTGACACCCTAACCCTCAATTCAGGGAGG 

118 ACAGTACCAGACTGAGCATCGTCGTTAGGGCTTGATTTATAAATCGGACTGCT 

119 GCTCCGTGCGACGCGGTAATACTGAATTCCTGCCGATGGTACATGTGTTGCTT 

120 AGGCAATTAACGGCTTACGTCGTGGGCCGGTGGTGTCGGTTTATTCTCAAGTC 

121 TTTTTTTTCCGTTAATTGCCTAAGCAACACATGTCCGACACCACCGGCCCACGACGTAAGTTTTTTTT 

122 TCGCCTTCGATAGACAATGTATTCCGGGTGGTCGTGAATCCCTAACCCTATCGTCGGGTAGG 

123 CTTTTAATGTTACTAGTGGGTGCGTCTACATCGTGCAGATTAGCTATGGGAAA 

124 TTGAGACCGTCTCGTCGGTTGGGTGCGCTTAACTTGCCGTAGCAACGCCAGTC 
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125 GAGTATAGGTCCTTTGATTTTATAAAGACCATTCACTTCTATCGTGTAGAAAA 

126 TTTATAAAATCAACCCTAACCCTCACCAGTCGAATAAATCCGTGACGCCAGTGATGTCCGAA 

127 ACGGAAAAGTGGGTCGCCCTGGTTTGTGAAAAGCTGTAAGACTTCGGGAAATC 

128 TCAGGACGTACGATTTCCTCAACGCTGGTCTCTGAGACTTAGTATTCATAGTG 

129 GAGGGTCATATTATAGGACCTATACTCGACTGGCGTTGCTGAAGTGAATGGTC 

130 CCCGGACCGTCTGCATGTGGCTACTCACGAACTTAAGCCCCCTAACCCTCTTACAGCTTTTC 

131 ACAAACCAGGGCGTCGTACGTCCTGAGATTTCCCGAAGTTCGTACAACGGCTA 

132 TTTGCGAGTATGGTCACAGTTAGCAATCCGACTATATAATCGCCAGCACCTAG 

133 ACGTGCCGTCATCTATCCAAAATTAGAACGCTTGGCCAGTCGAAGTATGCTGG 

134 CTAATTTTGGATACCCTAACCCTGCCTCAAGCTTCATTGGACAGGTCCTCTCGATATACTCG 

135 ACGTTGCTGTAGTTCTAATGTTCGAGTCCCGGTGCCGCGACACTACTTGAATG 

136 TGCTATAACGTGTTGACGCAATGGCACTACTAATCACACCGTACCTGTGGTCT 

137 CCCTACGAGCCGCTGATGACGGCACGTCTAGGTGCTGGCGCTGGCCAAGCGTT 

138 GGTAATGCAGTATCCAGTATGCCAATAGCTCGGGATATACCCTAACCCTTCGCGGCACCGGG 

139 ACTCGAACATTAGACACGTTATAGCACATTCAAGTAGTGTCCGCGGTCGTGAT 

140 CTCAAACGCCGGCCAAGACCGACCGTGCCGTTTGGGTCTTTTGATTGATCGTG 

141 AAGATGCTGCGACCCGAACTTTATAGCAATACAGCTGATTGAAGGGCCTACAT 

142 CTATAAAGTTCGGCCCTAACCCTCGTCGCACGGAGCAGCAGTCCGATTTCCATCGGCAGGAA 

143 TTCAGTATTACCGTCGCGTTCCTAGCGAAAAGACCTGAGGTGACAGTGCCTAC 

144 AAGGCTCTCTAGCTGGTGGCCGTACCACTGAGTTGTACTCAGAATCCGAAGGA 

145 TGGGTCATCCACGTGTCGCAGCATCTTCACGATCAATCAAATCAGCTGTATTG 

146 TTTTTTTTCCTCAGGTCTTTTCGCTAGGAACGCGGCTAGAGAGCCTTGTAGGCACTGTCATTTTTTTT 

147 ACATTATCCCTCGCCCTAACCCTGAGACGGTCTCAATTTCCCATAGCTACGGCAAGTTAAGC 

148 GCACCCAACCGACTCTGCGAATGGGTCCTGCGCACGCCCTGCCTGGACTAAAC 

149 TGAAATATACCTCTGCCTTGCCTTCCCGGTTTGCCCTATAGCCACGGGAGCAA 

150 AGCCACCAAATTGTTCTTATCGGTGTTGTGTAATTTATTTTGACGGGACTAAT 

151 CAGCGTTGAGGAATAATATGACCCTCCACTATGAATACTCCCTAACCCTAGGGCGTGCGCAG 

152 GACCCATTCGCAGGAGGTATATTTCAGTTTAGTCCAGGCTTAAATTCCCTGAG 

153 CGAGTTTTATGATCTATAGCAGCTTCGTCAGATCCAACATCGTAATAGCGCAA 

154 GAAATTACAAGTGCGTCGGGCCAGGATGTGCTAGGAAAGTAAGTCTCAGAGAC 

155 TCCTGGCCCGACGCCCTAACCCTCCATACTCGCAAATAGCCGTTGTACGTTATATAGTCGGA 

156 TTGCTAACTGTGATTGTGTTATATGCCGATAATAGTAGCCATAGGTACTTCAC 

157 ACTAGGCGACGGGTTGAGGGCTGTGAATCAGGGCCTAGCACGGTATTAGCATT 

158 ACTTAGTGGGTCTTCACTTGTAATTTCTTGCGCTATTACGCTTTCCTAGCACA 

159 GTGCCATTGCGTCGCGGCTCGTAGGGAGACCACAGGTACCCCTAACCCTGGCTACTATTATC 

160 GGCATATAACACACCCGTCGCCTAGTGTGAAGTACCTATTCTGCCATCGGAAG 

161 GATCACTGACACCCGACGCTCTCTCTGATTAGCGTGCGTTCGAACACAGATCG 

162 CTTTTACTCAAGGCATGGGACATCTTAGCCTATTATTAGTGGTGTGATTAGTA 

163 AAGATGTCCCATGCCCTAACCCTGCCGGCGTTTGAGATCACGACCGCGGAGACCCAAACGGC 

164 ACGGTCGGTCTTGTGACCTAGGCGGGACCACCCTCGCATATATCTTTCTTCAT 

165 TCGGCATACTCAGTTAACGGTGACGGAACAGGGCGGTGACGTGTACAGCATAA 

166 CCCTCGTCATCAGTCCTTGAGTAAAAGCGATCTGTGTTCGCTAATAATAGGCT 

167 TGGTACGGCCACCCGTGGATGACCCATCCTTCGGATTCTCCCTAACCCTTATGCGAGGGTGG 
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168 TCCCGCCTAGGTCCTGAGTATGCCGAATGAAGAAAGATATCAGAGCCGACCTC 

169 ACCTCACTAGATTCAGCCGTTACGGAAACGAGATTCTGATTCTGAAGTGGACT 

170 GGGAGCATCTGGGTAACGGATTCAAAGATTCCTCGATGCTGAGTACAACTCAG 

171 TTTTTTTTCCCAGATGCTCCCAGTCCACTTCAGAGCATCGAGGAATCTTTGAATCCGTTATTTTTTTT 

172 TTTTTTTTTATAGGGCAAACCGGGAAGGCAAGGCCAATTTGGTGGCTTTGCTCCCGTGGCTTTTTTTT 

173 TTTTTTTTATCATAAAACTCGCTCAGGGAATTTATGTTGGATCTGACGAAGCTGCTATAGTTTTTTTT 

174 TTTTTTTTTGCTAGGCCCTGATTCACAGCCCTCAAGACCCACTAAGTAATGCTAATACCGTTTTTTTT 

175 TTTTTTTTGGTGTCAGTGATCCTTCCGATGGCAGACGCACGCTAATCAGAGAGAGCGTCGTTTTTTTT 

176 TTTTTTTTGTCACCGCCCTGTTCCGTCACCGTTACTGATGACGAGGGTTATGCTGTACACTTTTTTTT 

177 TTTTTTTTAATCTAGTGAGGTGAGGTCGGCTCTGTCAGAATCTCGTTTCCGTAACGGCTGTTTTTTTT 

178 TTTTTTTTGCGATTCAGAAAAGGTTTGAGGTCTTAAAGAGTTGGTAATCTCCCTGCGACATTTTTTTT 

179 TTTTTTTTTTTCCTGCAAGTCGAGGAAACCAATCCAGTAAGTAGCCTAAGGGAAGGTTAGTTTTTTTT 

180 TTTTTTTTGGCCCATGAGGGACACGCGAATTTTCGAGCTTGATTGAAAGATGTAGAATTTTTTTTTTT 

181 TTTTTTTTAACCGGCCCTAAACGCTTCGATATGTCTAGCACCGCATCCACACGTCTTTGTTTTTTTTT 

182 TTTTTTTTGGACGCCGTTTATCTAAAGGAGCCGTCCTCCTCAGCATTTGTATGTTAACAATTTTTTTT 

183 TTTTTTTTTCAAGCATTTAGCGGCTATAGCGCTAAGACGATAAAATAGGGATACTTACTCTTTTTTTT 

184 TTTTTTTTAAATAAATTACACAACACCGATAAGACGAGGGATAATGTATTAGTCCCGTCATTTTTTTT 

185 TTTTTTTTGTAACATTAAAAGCCTACCCGACGATTCTGCACGATGTAGACGCACCCACTATTTTTTTT 

186 TTTTTTTTGATGGGCTGTATCCTAGATCGTCGAGCGGTATAATTACGATTGATAGTTTCGTTTTTTTT 

187 TTTTTTTTGTCTAAATAGTTTCTAGTTTATCTCAGACGAATGTCTAATATGATCAGAGATTTTTTTTT 

188 TTTTTTTTCGTCGGAAGCGACATCCCATGTCTGCCTTTGACTCAGGTTGACTGCGCTCGGTTTTTTTT 

189 TTTTTTTTTGGACTTTTATGTGGTGCCTATCCGCATAGGTTACGGATAGGTAGATCGCGCTTTTTTTT 

190 TTTTTTTTCCCGCTGCCAAATTGAACCTGTTTAGCCCGTGAGAAGGGATAACGCGTAGGGTTTTTTTT 

191 TTTTTTTTGTCCCACTGTTTATTCGCAGCTGGTACAACAAGCACGGCAGCGCAAGGAATATTTTTTTT 

192 TTTTTTTTCCACGAGCCTCCTCGCGCAGGCCTTGTCTTTAGTTTAGGTTACTGTAGCGTTTTTTTTTT 

193 TTTTTTTTCACGAAGAGTAATTTGGTCCCTCCGCGACTCCACGCACCCGGGACGATTTATTTTTTTTT 

194 TTTTTTTTGCTTGAAACCGGGCTGCTAGATGTGGTTGTATTGTGGGACGCCTAATTTGACTTTTTTTT 

 
S8.8 DNA sequences for extended 1D ribbon from ‘X’-motifs 

Seq_ID Sequences 
1 CAGCTGATCATCTTGGTAGCCAGCGTTCATGGGAGGATCGCGGTGCTCCTGAC 

2 ACTGGCAGTTACAAGATGATCAGCTGGGATGTGGCGGGATTGTCATTAGGGCT 

3 GACTCTGCCACAACGCCCGTGTAGTGCGCGATACCACTTTTGTATCCTCGCGT 

4 GACTCGCGCTTCCTAACGCGCGAACTATGCTCTGACTCTCCTACATCCAGAGC 

5 GTACTACCCAACTTCCTCCTACTACTGACGCGAGGATACAACCAGCGTCACTT 

6 CAAGGAACGCCAGGGAAGCGCGAGTCTTCGGGACGCAGTTAACTCGGTCCAAG 

7 GTCGCTAGTCGAGTACCAAGATCCCTCTGCCATGCCTGGTTACTTCTCCGCCT 

8 CTGAGTCTCTGTGCAGGCCGGCTTAGAGCTGGGCTGAATTACAGAGTCATCAC 

9 ATGTACTTCCTTTGAAACAGTTTGGCGAATTAAAGCGACTCGATCCTCCCATG 

10 GCCAAACTGTTTCTTTGTGGCAGAGTCAGCCCTAATGACAAAGTGGTATCGCG 

11 CACTACACGGGCGTGTTGAGTTACCCGGCAGTAAACTATAAGGGTCATTGCAG 

12 CTCATCCAATTAATGGTGTCCATCCTTTCGGTCTCCTAATACTTGCTCGATCC 

13 TACGTATCGACCATAAAGGAAGTACATGTGATGACTCTGTGTCGCTTTAATTC 
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14 TAGTTCGCGCGTTAGTTGGGTAGTACGCTCTGGATGTAGTTATAGTTTACTGC 

15 CGGGTAACTCAACTTAATTGGATGAGCTGCAATGACCCTTACCGTGTAGGTCA 

16 TAACAACCCTAGACAGGAGAAGACCAAAACGGAGTGCACTTCGATCAACCGGC 

17 TGTATAGCATGAGAAGCGTGGAGCGAGTACCGGTAGTTGTGAGAGTCAGAGCA 

18 TCGCTCCACGCTTTCTCGACTAGCGACCTTGGACCGAGTTCCAGGCATGGCAG 

19 AGGGATCTTGGTATGCCGCTCAACGCCCAACATGAACCTCATAATCTACTTCT 

20 AACTTTCAGCCAGTAAGATTTGCCATGCATAAACGTCACTACCCTTGTACTCC 

21 TCCCTTGAGATAGTCTCATGCTATACAGCCGGTTGATCGACAACTACCGGTAC 

22 CTAAGCCGGCCTGTCAACTGCTAACGGCATAATAGCGGTCCCGTCCTGTAGGA 

23 GGGCAATTCACGTTCCGGGCAGAATCCAGTCCCTTGTGCTTCGTTTAGTCTGA 

24 AAGGATGGACACCTGGTCGATACGTAGGATCGAGCAAGTTGACCGCTATTATG 

25 CCGTTAGCAGTTGACGTGAATTGCCCTCCTACAGGACGGTTCCTAAATCCCGC 

26 TCGGCTAAATCAAATATAATCGTATTTTAGAGGTCATTCTGCGACAATGTTAC 

27 CGAATTTTATCCTTGTACGGTGCGCGCCGTGATCCCACTTATTAGGAGACCGA 

28 CGCGCACCGTACATTCTAGGGTTGTTATGACCTACACGGTGTGCACTCCGTTT 

29 TGGTCTTCTCCTGTGAATAGGCGGCAAGACATCCGAGTATACCCTGATAACAT 

30 CCAGCCCTCTGCTTTCCTCAGAGCTACAGTCTTGGTATCTTATTCTCTCAATC 

31 AATGTTCACGCACTAGGATAAAATTCGGTAACATTGTCGCAGTGGGATCACGG 

32 CATGGCAAATCTTCTATCTCAAGGGAGGAGTACAAGGGTTATACTCGGATGTC 

33 TTGCCGCCTATTCAGCAGAGGGCTGGATGTTATCAGGGTTCTATGGACTAGCG 

34 TGTTTTAAAATGGCGACTTAGATTCGTCACTATGCTTCGTTGGACAGACAATC 

35 CCAGAGTCCTCAGTGGCTAGGGCACTCGAAGGAATGAGATAGTGACGTTTATG 

36 TCTGTTCGAATACGACAAGTACCCGAGCCATGCCGCACGTTGTCGAGTGGCAG 

37 TCTGTGGAATAAATAGGAACTGGATAGCTTTTATACTTGTAGCACAAGGGACT 

38 TATCCAGTTCCTATTTGATTTAGCCGAGCGGGATTTAGGAGAATGACCTCTAA 

39 AATACGATTATATTCGGACTAGACGACCGCAAGGCTATCAAGCCGGCTAAACG 

40 AGTCGGAGTCCCATTGTTTCGTGATGGGACTCATAACCCGTCGTCCCATTCAA 

41 GCATACCTCACGGTTTTATTCCACAGACTGCCACTCGACACAAGTATAAAAGC 

42 GTAGCTCTGAGGAGTGCGTGAACATTGATTGAGAGAATATTGATAGCCTTGCG 

43 GTCGTCTAGTCCGTGGGACTCCGACTCGTTTAGCCGGCTTGATTACTGTCCCA 

44 GTGCAAGGGTAACTTACAGCCCTGGCTGGAATACAGGGTTGCTACGATAACGT 

45 CAATCTACTGTTCCTATCTTATGGGTACTAAAGTACGGATAGATACCAAGACT 

46 ACCCATAAGATAGTCCATTTTAAAACACGCTAGTCCATAGCGAAGCATAGTGA 

47 CGAATCTAAGTCGTAGCCTTATACCCAGCGCTGAATGTTGTCTTACCCACAGA 

48 TCATAGTCGGGTGTCTGGAAAGATAATCGACGGGACAACCACTACAGGAGTTA 

49 TTATAAGTGACAATGAACAGTAGATTGACGTTATCGTAGCTCCGTACTTTAGT 

50 GGAACGAGCACTATGTATTCGAACAGAGTACGTCAATTATCGTGCGGCATGGC 

51 TCGGGTACTTGTCTTGTAACTGCCAGTCCGCGAACGTGGTTCCCGCCACATCC 

52 AGTTGTATTCGTCTCCGCGTTGTTACAAGGCGGAGAAGTAGCCGTCTATCCAC 

53 CCATCACGAAACACCGTGAGGTATGCTTGAATGGGACGATACCACGTTCGCGG 

54 CAGTAGTAGGAGGTCACTCACCCTGAAAGTGACGCTGGTTCGGGTTATGAGTC 

55 TCAGGGTGAGTGATGTTACCCTTGCACTGGGACAGTAATCACCCTGTATTCCA 

56 GCCAGGGCTGTAATCTGGCGTTCCTTGAGGATGAGACAGTACTGCGTCCCGAA 
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57 ATTATCTTTCCAGTTGTCACTTATAATAACTCCTGTAGTTACTGTCTCATCCT 

58 TGTAACAACGCGGTAGTGCTCGTTCCGTGGATAGACGGCTGGTTGTCCCGTCG 

59 AACGCTGGCTACCGACGAATACAACTGTCAGGAGCACCGTGAGGTTCATGTTG 

60 GGCGTTGAGCGGCCTGGCTGAAAGTTAGAAGTAGATTATTGAAATAAAAGTGA 

61 AGTGCCCTAGCCATCACAGAGACTCAGTCACTTTTATTTCATTCAGCCCAGCT 

62 CTTCACGTGTCACTCTGAGGACTCTGGGATTGTCTGTCCATCTCATTCCTTCG 

63 GGATTCTGCCCGGGTGACACGTGAAGTCAGACTAAACGATCAACATTCAGCGC 

64 TGGGTATAAGGCTCACCCGACTATGATCTGTGGGTAAGATATAATTGACGTAC 

65 TTTTTTTTGTCTAAATAGTTTCTAGTTTATCTCAGACGAATGTCTAATATGATCAGAGATTTTTTTTT 

66 TTTTTTTTCGTCGGAAGCGACATCCCATGTCTGCCTTTGACTCAGGTTGACTGCGCTCGGTTTTTTTT 

67 TTTTTTTTTGGACTTTTATGTGGTGCCTATCCGCATAGGTTACGGATAGGTAGATCGCGCTTTTTTTT 

68 TTTTTTTTCCCGCTGCCAAATTGAACCTGTTTAGCCCGTGAGAAGGGATAACGCGTAGGGTTTTTTTT 

69 TTTTTTTTCAACATTCAGCGCTGGGTATAAGGCTCACCCGACTATGATCTGTGGGTAAGATTTTTTTT 

70 TTTTTTTTGAGGTTCATGTTGGGCGTTGAGCGGCCTGGCTGAAAGTTAGAAGTAGATTATTTTTTTTT 

71 TTTTTTTTCTGAGGACTCTGGGATTGTCTGTCCATCTCATTCCTTCGAGTGCCCTAGCCATTTTTTTT 

72 TTTTTTTTCCGCGTTGTTACAAGGCGGAGAAGTAGCCGTCTATCCACGGAACGAGCACTATTTTTTTT 

 
S8.9 DNA sequences for extended 1D ribbon from ‘Y’-motifs 

Seq_ID Sequences 
1 ACACGGCCCTGGCATGAGACGTAAGAAATTGGCAATCTATGGGTTCGCCTAG 

2 ATCATCTATAACAAAAGTAACTCATATCATGCGTCCGGTCCCAGGCGCACAC 

3 GCTGCAATACCCGCGAAATCCACTAAATGAGGATGGACAAGTCAGGGTGGAT 

4 CCTTTGCGCCCATGCCAGGGCCGTGTCTGTAATTATAACTAGATTGCCAATT 

5 GTGGCGCGATGCATGTTATAGATGATTGATACTGTCGCCACCGGACGCATGA 

6 CCTCTCGATCATTCGGGTATTGCAGCTGTCGTTGGCTTTTGTCCATCCTCAT 

7 GGCTGACTCTTAAGGAGGATTTACTGTTCTGTGGGAGATAATGGATCCTTCA 

8 TAATGAAGTGGCCATGGGCGCAAAGGCATTGTTTGTAATACTGGGAATGTAG 

9 CTGAATGTTTGAATGCATCGCGCCACGACTTTGCAAGGAGTATTTGAAAGTG 

10 TCTTACGTCTCATACGAAACTCGAGCTGAAGGATCCATTTGGTATTAAACCA 

11 TATGAGTTACTTTACGTAGCCTCTCACTACATTCCCAGTCTACCGCAAATCT 

12 TTAGTGGATTTCGAATATCGGACCACCACTTTCAAATACGGTTGCATACAAA 

13 GCTCGAGTTTCGTAAGCTATCCTAGATGGTTTAATACCAGTTATAATTACAG 

14 TGAGAGGCTACGTCCATTACGTTGTGAGATTTGCGGTAGGGCGACAGTATCA 

15 GTGGTCCGATATTCGCGCTCAGGAAATTTGTATGCAACCAAAGCCAACGACA 

16 TCTAGGATAGCTTGGCCACTTCATTAGTGTGCGCCTGGGATTACAAACAATG 

17 CACAACGTAATGGTTCAAACATTCAGATCCACCCTGACTTCCTTGCAAAGTC 

18 TTTCCTGAGCGCGCCTTTACCTCGGTATCATCGTAAACGCACCTGCGGCGCT 

19 TTAAGAGTCAGCCCTAGGCGAACCCAATCTCCCACAGAACAGTAAATCCTCC 

20 CGTTTACGATGATACCGAGGTAAAGGAATGATCGAGAGGAGCGCCGCAGGTG 

 
S8.10 DNA sequences for tube structure from one continuous ‘Y’-motif 

Seq_ID Sequences 
1 TAACATACGTATGTTATTACCCTCGAGGGTAACTCTGTCCGGACAGAGGCCCTGTGCACAG
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GGCCTCCGAGATCTCGGAGTCGCGCTGCAGCGCGA 

 
S8.11 DNA sequences for extended 1D tube from ‘Y’-motifs (two species motifs 
with 16-nt arms) 

Seq_ID Sequences 
1 CGCTTATGTTAAAGAGCCCTGAGGCCCAGCCT 

2 ACCTTAATTGTAAACTCACTGATAGGACGCAG 

3 CGTTTGTTTCCTAAGTGCAGTAGACCATGAAC 

4 CTCTTTAAAACAAACGCTGCGTCCTCTACTGC 

5 ACTTAGGAATTAAGGTAGGCTGGGTATCAGTG 

6 AGTTTACACATAAGCGGTTCATGGCCTCAGGG 

 
S8.12 DNA sequences for extended 1D tube from ‘X’-motifs (two species motifs 
with 16-nt arms) 

Seq_ID Sequences 
1 TCCGAGCGACTGCTCAAGCTGCACTTTAAACTA 

2 ATGACCTCATAAAGCACCACTATCTAGAGATCG 

3 ATGTTTGAACTTTCCTGCGGCGGATACCCACAT 

4 TGCTAAATAACGCGAACAAGACGGTAGTGTACG 

5 TTCGCGTTTCAAACATCGATCTCTTTCCGCCGC 

6 AGGAAAGTGAGGTCATTAGTTTAATGATAGTGG 

7 TGCTTTATCGCTCGGACGTACACTTGTGCAGCT 

8 TGAGCAGTATTTAGCAATGTGGGTTCCGTCTTG 

 
S8.13 DNA sequences for extended 1D tube from ‘X’-motifs (four species 
motifs with 16-nt arms) 

Seq_ID Sequences 
1 TTTAGATGGGTTGACCACTATTTCTCTCCAGTT 

2 GTTACTCGATTGCGGGTACCTGCATCACATAGC 

3 TTCGTCTATATACTTGAGTCCGAATTCGCAGAA 

4 GAAAGGCACTGCCGGGCATCCTGATCGGTTCCA 

5 CTTAATTGTCAGAGACACTTTATGTAGAGGGCG 

6 CCGTGCTCATGGCTCGGTGCGCTATAGAATATG 

7 ACGCGAGGTTTGAATGACAGACCTTCAGCATTA 

8 CAGTACATGCAACGTAGAAACTACTCAAAGCGG 

9 CCCGGCAGCCTCGCGTCATATTCTTAGGTCTGT 

10 CATTCAAACGAGTAACAACTGGAGTTGCAGGTA 

11 CCCGCAATCAATTAAGCCGCTTTGTCATAAAGT 

12 GTCTCTGATGCCTTTCTTCTGCGATTCAGGATG 

13 TACGTTGCTAGACGAAGCTATGTGTTTCGGACT 

14 CAAGTATAGAGCACGGCGCCCTCTTTAGCGCAC 

15 CGAGCCATCATCTAAATGGAACCGTGAAATAGT 

16 GGTCAACCATGTACTGTAATGCTGTGTAGTTTC 
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S8.14 DNA sequences for extended 1D tube from ‘X’-motifs (four species 
motifs with 26-nt arms) 

Seq_ID Sequences 
1 CTTGTATATGACAGTTTGGCATCACGTTGAGCGAATATGTGTGCCAGAGGTCA 

2 AGACGGATAGTTCACCCTGGCGGTACTGTAGAACCAGGCTTCTGCACGAGCAA 

3 GGCCTCTCTGACGTAACGACGGGCTCCCTGCGACTCAGTTGGACTGCCACGAC 

4 AACCCTTCACACCATTAAAGAACATGTGCATATCATACATTTTATGTAAGGAA 

5 AATCCGACCCATTCTCTTGGTCAGGTATGTTAAGCCTCATATCGCACCGTGAC 

6 CGGGCCACCCAGCGATCTCTCCGCGCACTAAAGCATCGTTCCGGGTGCTTGAG 

7 TACTTTACTCGATAAAGGGCGGACTCTCACCTGTTCATCTTTAGTTGGCGCGT 

8 CACCGCTGCCCGCAAGATTTCACTAGCCCAGTTATTATCTAACACTTGATCGG 

9 CATGTTCTTTAATTATCGAGTAAAGTACTCAAGCACCCGGGATGAACAGGTGA 

10 GAGTCCGCCCTTTTGAACTATCCGTCTTGACCTCTGGCACGCCTGGTTCTACA 

11 GTACCGCCAGGGTTAATGGGTCGGATTCCGATCAAGTGTTTGAGGCTTAACAT 

12 ACCTGACCAAGAGTGGTGTGAAGGGTTGTCGTGGCAGTCCTGTATGATATGCA 

13 CTAGTGAAATCTTTCGTCAGAGAGGCCTTGCTCGTGCAGAACTGAGTCGCAGG 

14 GAGCCCGTCGTTATGCTGGGTGGCCCGGTCACGGTGCGATACGATGCTTTAGT 

15 GCGCGGAGAGATCTTGTCATATACAAGTTCCTTACATAAACATATTCGCTCAA 

16 CGTGATGCCAAACTGCGGGCAGCGGTGACGCGCCAACTAAGATAATAACTGGG 

 
S8.15 DNA sequences for octahedron (32-bp edge length) 

Seq_ID Sequences 
1 CGAGACTGCATTTCGGAAAGGCATCTCAGGATT 

2 AACAAAGTAACTCCTAAGACTCGACATCTTTCG 

3 GAGTTCCTTTATAACCGCTGCGGCCTAACTTGA 

4 ATTGCAGGGCCTGCGGTGTTTACACTCCCGTAC 

5 TTACCCTTTGCTTGAAAGTGATTGGGTCTGGTG 

6 GTTGGTTCACCTCTGGTTTGATTTATGAATTTA 

7 CTAGTATGGAATGGTGCGAAGGGATGGCGACCC 

8 TCGAATGGAGCTAGCCAATAGCCTTATGGTCCA 

9 CGTCGTATGAGTTTGAGCCTGTTGTCGGCCACG 

10 TATCGACGGGCTGAGGGCGAACCCAGCATCAGT 

11 ATTCCGGGAAGTTTGCGGGCCTCCCTCCAATTT 

12 GCGCTACCGCGTTCAGATTACTGGTCGAACGCA 

13 TCTAGCCCGGCTTGGGAACAGAATGCAAGCCGA 

14 TGAGGTTTCTCTTCATTCACACTTGTCTAATAG 

15 TTACAGAGTGCTGCGGCGTCTGTGGTAATGCCG 

16 TTAATGATGTGTAATGTTAGCACGTTAAGCGGC 

17 TACTGTACGAGTGTAAAGTTCTTCATGGTGCAG 

18 CACCGAACTAGTATCTGCGCCAAACGGTCGTCC 

19 AGGCGCGTGTCTAGGGACCCGCTATGTATCTCT 

20 AAAGCCCACACTCTTGCCTAGCAGTGGTGTATT 
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21 TAGTTGTGCGGTTCATCCAGGACTCCTCCTTGA 

22 TAGGACACCCGTATCCACATTCCTGTAGTGAAA 

23 CATCGCCGGTATCACATAATACGTGATCCATGC 

24 GGAAGCGCCGTTTAGAATCCAAAGACAGGTTAG 

25 GTAAACACCGCATGCAGTCTCGTCAAGTTAGG 

26 CCCTTCGCACCGGTGAACCAACCACCAGACCC 

27 TTTGGATTCTACTCATACGACGTGGACCATAA 

28 GGTTCGCCCTCTTCCATACTAGCGTGGCCGAC 

29 TGCTAGGCAAGGCCCGTCGATATGCGTTCGAC 

30 TTCTGTTCCCACGCGGTAGCGCAAATTGGAGG 

31 GTGCTAACATTGCCGGGCTAGACGGCATTACC 

32 AAGAACTTTACGTTACTTTGTTAATCCTGAGA 

33 GGAATGTGGATTAAAGGAACTCCGAAAGATGT 

34 AGCGGGTCCCTGGCCCTGCAATTAAATTCATA 

35 CGTATTATGTGGCACTCTGTAACTATTAGACA 

36 GTCCTGGATGACACATCATTAAGGACGACCGT 

37 CCGCAGCGGTTGCAAAGGGTAAGTACGGGAGT 

38 AATCACTTTCAGCTCCATTCGAGGGTCGCCAT 

39 GGCTATTGGCTCGGGTGTCCTACTAACCTGTC 

40 AACAGGCTCAACTTCCCGGAATACTGATGCTG 

41 CAGTAATCTGACCGCACAACTAAATACACCAC 

42 GAGGCCCGCAAGAGAAACCTCATCGGCTTGCA 

43 ACAGACGCCGCCTCGTACAGTAGCCGCTTAAC 

44 TGCCTTTCCGACTAGTTCGGTGCTGCACCATG 

45 CGAGTCTTAGGTACCGGCGATGTTTCACTACA 

46 AATCAAACCAGGTGTGGGCTTTAGAGATACAT 

47 AGTGTGAATGAACGGCGCTTCCGCATGGATCA 

48 TTGGCGCAGATGACACGCGCCTTCAAGGAGGA 

 
S8.16 DNA sequences for octahedron (42-bp edge length) 

Seq_ID Sequences 
1 CTATACGTTATTGGTTTTCCTAGCAAAGGTAATACAGCCGTGTTCG 

2 CAGCTCGGCGGCTATTTTCCCTACATTCATCTTTGTCTCAAGCACA 

3 TAATTGCAGATCGGTTTTAGGTACTCTGACCGGCGCTGTGTCAGGG 

4 ACCGCTGGCGTGTCTTTTTGCCGAATCCCGCTAACTCTTTAACCTG 

5 GATGTATGTTGGAGTTTTGAAGTACAATGAGAACATTGCCCTCGAT 

6 GACGACGTAACCGTTTTTTCAGCGACGGGCGGTCGGACAGAAAGGA 

7 CTCTCAGTTATACCTTTTCCATGTCCCGTTACTTAACTTGGTTTCA 

8 ACAGGGTCACGATATTTTCCGCATGGGCCGGAGACGGCCTAAACTG 

9 TGAACCAGGATGCGTTTTATGGGTCCGTAGGTCGATCCCACAGGCT 

10 CCTTAATTCCGGGATTTTCTTATCCTTATTATCTAAGGGAATACGA 

11 CCCGGCTCACGCTTTTTTCTCCCATTACACCGCGTATCCGTGATTG 

12 AATCATACCAATGCTTTTCCACTCTCGAAACAGCTTGTATCTTAAA 
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13 GGAAACTCCAGTAATTTTTCACAAGGCTGACTTAGTCTTGTCGCAA 

14 CGGCGTTAATAGTGTTTTGTAAGCAAGTATGGCTCGTCCTTGGACC 

15 ACCGAGGCTTTCAGTTTTGTCCTGCACGTCAACTCGACATCAGTCG 

16 TTCAGACAGCACGATTTTCATGTTACCCGTACCGGACTGCATCTCT 

17 TACTACTGCTTCAATTTTAGCTAGTAGGAGTAATCAATTCACGTTC 

18 GTGGGTACATATCGTTTTATTAAATGCGTCGAAGTGACAGTGCAAC 

19 GTAGCGCAGTGTAGTTTTCCCGAGTGTTAGTACGAGTCTGTACGCC 

20 TGATCGCGGCCAAATTTTGTGCGTAATTTCGGATGATGAGGATCAC 

21 TAGAGCAACCGATGTTTTCCAGTCACCGTGGAATGACCTCACACAC 

22 GCGTAGTGTGGCTATTTTAATTGGGCGTCCAGATTTCCTAGTCATA 

23 TTAGTTTGAGCTATTTTTGTCTTCCGCTCGCTAGAATAAAGCGAAT 

24 TTAGACCAGCAATCTTTTGAATATCAACGCAATACCTGTAGCATGA 

25 TACTCCTACTAGCTTAGCCGCCGAGCTGCGAACACGGCTGTA 

26 TTACCTTTGCTAGGCGATATGTACCCACGAACGTGAATTGAT 

27 CTGGACGCCCAATTCCGATCTGCAATTATGTGCTTGAGACAA 

28 AGATGAATGTAGGGATAGCTCAAACTAATATGACTAGGAAAT 

29 TACTAACACTCGGGGACACGCCAGCGGTTCCTTTCTGTCCGA 

30 CCGCCCGTCGCTGATTTGGCCGCGATCAGGCGTACAGACTCG 

31 AGCGAGCGGAAGACCTGAAAGCCTCGGTGGTCCAAGGACGAG 

32 CCATACTTGCTTACGATTGCTGGTCTAAATTCGCTTTATTCT 

33 TCCACGGTGACTGGTCGTGCTGTCTGAAGTTGCACTGTCACT 

34 TCGACGCATTTAATCTACACTGCGCTACGTGTGTGAGGTCAT 

35 AGCGGGATTCGGCACCAATAACGTATAGCCCTGACACAGCGC 

36 CGGTCAGAGTACCTCTCCAACATACATCCAGGTTAAAGAGTT 

37 GTAACGGGACATGGACGGTTACGTCGTCATCGAGGGCAATGT 

38 TCTCATTGTACTTCTATCGTGACCCTGTTGAAACCAAGTTAA 

39 TTGCGTTGATATTCCGCATCCTGGTTCACAGTTTAGGCCGTC 

40 TCCGGCCCATGCGGTAGCCACACTACGCTCATGCTACAGGTA 

41 ATAATAAGGATAAGGGTATAACTGAGAGAGCCTGTGGGATCG 

42 ACCTACGGACCCATAAGCGTGAGCCGGGTCGTATTCCCTTAG 

43 CCGAAATTACGCACTCCCGGAATTAAGGTTTAAGATACAAGC 

44 TGTTTCGAGAGTGGCATCGGTTGCTCTAGTGATCCTCATCAT 

45 AGTCAGCCTTGTGAGCATTGGTATGATTCAATCACGGATACG 

46 CGGTGTAATGGGAGCACTATTAACGCCGTTGCGACAAGACTA 

47 GTACGGGTAACATGTTACTGGAGTTTCCCGACTGATGTCGAG 

48 TTGACGTGCAGGACTTGAAGCAGTAGTAAGAGATGCAGTCCG 

 
S8.17 DNA sequences for icosahedron 

Seq_ID Sequences 
1 ACGCCTAGAGTTTGATGCACTCAGGGCTCACTGG 

2 AACGGGCTCCGTTGCTTGGCGTGGATAAAGATCT 

3 TCTTGTTTAAGTTACCAGCGTCGAGCCGGTCGGT 

4 TTCATGATTAGTTGCCAACCATACAACCTGCATC 
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5 CAGCACTACCATTGCGTTTCTACGATGCCAACTG 

6 TCACGAGCAACTTATACGCCAGATCATGTACAGG 

7 ATTTCTGTTCTTTTGATCGTGTATTGCAAAGACG 

8 GGTCTGAACTATTTGTATGCAAACTCCATAGTCT 

9 GCTGTGGCGAGTTTAAAGGGCTGCCAATTTAGGC 

10 GCTCTTATTCTTTCCTCGAGTGCTCAGAGAGGGT 

11 GCAAGGGTGCCTTTATGTCAGAAAGGAACGAAGA 

12 CCGAAGCCAAATTTGCGTACAACGGCTACTGCAT 

13 ACCGCAGTAATTTTGGCACGGAAGGTCGGGTTTG 

14 GAGCATGTGAATTCTCCAGTCGACGTACCTACGG 

15 GGCCTCAAACTTTATAAGATATTCTGATGGGTGG 

16 TTCACTGAAGTTTTGAGTCCTACACGGCGTCGGG 

17 GGGCGGACGAGTTCCATGACACTTACCACCGTGC 

18 ACCAAACGCCCTTCCCATTCGTGTGAAGGCTCGC 

19 TCTACTTAGGCTTACGAACCCACGCAGGTACCAT 

20 CGTTGTGAGTATTACCCTCACCAAGGATGTACCC 

21 GCAAGCCGAGATTCCAACACGTCATGTCGTGTTT 

22 GTGGGAAGAGCTTTGTGACTGGGTTATATCTCCA 

23 TATCTTGATTATTAAGTCCATTAGAGGTATTCTT 

24 ATTCATTAGCATTCTGTAGCAGATCGTCTCCCAG 

25 CAAGAGGTGGATTATTGGGCCGCGTATCCCTCTA 

26 GTACGGTTAAGTTCTCTTGGAGTGCGTGTGTATC 

27 TTCAATTCATCTTCACCGGGTCGTCAACGCTCAC 

28 AACAAAGTTCTTTGCACACACCTTGTCACTGTGG 

29 CCTCTGCAATCTTCTACCGACTGTGCTGCAACGA 

30 TAATACCGGTGTTTTAAGTTACGGCGGTCATGCT 

31 TCAACCAATCTTTGTCAGCAATAACAACCAGTGG 

32 TACGCACACGTTTATAGAGCTAGACCCGAAATAC 

33 CTCTCCTCTTATTACAGCGGTGGCTAAACGGACG 

34 GCCCTTCAGATTTGCATAAAGTTATCCCAATGCG 

35 GCACGAGTTGTTTGTTCTTCAGGGTGTTTATCTA 

36 ATTTATTAAGCTTCTCCGGCAATGCTGTAAGGCC 

37 ATAGCAGTACTTTAAGGTACTCCGGGCTTTCAAT 

38 GCCCAGCTATATTTCAGGAATGAAAGGTGCCGGC 

39 CACACATCCGATTAGGACACGAGAAGAAGAGGCT 

40 ATGTTATGTTTTTAGGTGTTCGGGCAACTTATTT 

41 CGGAGTTGCGGTTGAAGTAATTCCGAATGTACGA 

42 CCCGCGGAGACTTATCTTCCTCGAAAGTAAACTC 

43 TACGAATTTGGTTGCAGCTACGACGCACCATCCG 

44 TAACGATAATGTTATCGCTCCGGTCTTGACCAGA 

45 TCCTGAAATATTTACGTATGTATTCGAAGCATAC 

46 CTTTACTGAGCTTGCCTATCAGCGCTATTCCTCC 

47 GCTGCCTATGCTTTCAACCGTTTCACTAATCGTG 
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48 AACACTAGTCATTGCGTTCAGCAGTCCTGTGAGA 

49 TGTAGGTGGCCTTCGGCCCTATGACAAACTTCTT 

50 AAAGAGCCCAATTAGGTTGACAGCCTGATTCGCT 

51 AAGGGTAATACTTAAGGGCATAACTACTCCTTGT 

52 AGAGGCAACACTTCGCGTGCGAGAAACAGGATTC 

53 TGCCTGGTGGCTTGCTAACAGAGCGTGGTTATGA 

54 AACCAAAGCGTTTGCCGAGGGTCTGGCACTTAGC 

55 TGTGCTCTAAATTGGCGGTGATCGACATCAGTGT 

56 AAATAGGATCCTTATACTTCTGAATCACTCTGGA 

57 AAGGTGACACCTTACCCTAGTACGTTTATTCAAT 

58 GTGTCTGCTTGTTGATTATGTAGTTCGGACGGGC 

59 AGTGATCCCTTTTGTTAACTAGAAGCGGCTCCAT 

60 ACTAGATCGCCTTATAATTCTCCCGGTCAAACGA 

61 CCACGCCAAGCACTCTAGGCGTTCGTACATTC 

62 TCGACGCTGGTCGGAGCCCGTTGAGTTTACTT 

63 GTATGGTTGGCCTTAAACAAGACGGATGGTGC 

64 CGTAGAAACGCCTAATCATGAATCTGGTCAAG 

65 CTGAGTGCATCTGGTAGTGCTGGTATGCTTCG 

66 GAAACGGTTGACCGCAACTCCGAAACACGACA 

67 TCATAGGGCCGGTCTCCGCGGGTGGAGATATA 

68 GTTATGCCCTTCCAAATTCGTAAAGAATACCT 

69 GCTCTGTTAGCCATTATCGTTACTGGGAGACG 

70 CGATCACCGCCATATTTCAGGATAGAGGGATA 

71 ATCTGGCGTATTTTAGAGCACATAGATAAACA 

72 ATACACGATCAGTTGCTCGTGAGGAGGAATAG 

73 GTTTGCATACAGCATAGGCAGCGTGAGCGTTG 

74 GCAGCCCTTTATAGTTCAGACCTCTCACAGGA 

75 AGCACTCGAGGGGCCACCTACATCGTTGCAGC 

76 TTTCTGACATAAGAATAAGAGCAGCGAATCAG 

77 CGTTGTACGCAGTATTACCCTTCCACTGGTTG 

78 CTTCCGTGCCATTTGGCTTCGGGAATCCTGTT 

79 GTCGACTGGAGGCCACCAGGCACGTCCGTTTA 

80 GAATATCTTATTTCACATGCTCGCTAAGTGCC 

81 TTCAGAAGTATGCTCAGTAAAGGATACACACG 

82 CGTACTAGGGTTGACTAGTGTTCCACAGTGAC 

83 ACTACATAATCTTGGGCTCTTTAGCATGACCG 

84 TTCTAGTTAACGTGTTGCCTCTGTATTTCGGG 

85 GGGAGAATTATACGCTTTGGTTCGCATTGGGA 

86 AAGTGTCATGGGGATCCTATTTGGCCTTACAG 

87 ACACGAATGGGGGTGTCACCTTATTGAAAGCC 

88 CGTGGGTTCGTCAAGCAGACACGCCGGCACCT 

89 TTGGTGAGGGTAAGGGATCACTAGCCTCTTCT 

90 TGTAGGACTCAGGCGATCTAGTAAATAAGTTG 
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91 GGAATTACTTCGCTCTTCCCACAGATCTTTAT 

92 TCGAGGAAGATTAATCAAGATAACCGACCGGC 

93 GTCGTAGCTGCTGCTAATGAATGATGCAGGTT 

94 ACCGGAGCGATTCCACCTCTTGCAGTTGGCAT 

95 AATACATACGTTCTCGGCTTGCCCAGTGAGCC 

96 TGACGTGTTGGAGAACAGAAATCACGATTAGT 

97 ACCCAGTCACACTCGCCACAGCAAGAAGTTTG 

98 CTAATGGACTTGGCACCCTTGCACAAGGAGTA 

99 ATCTGCTACAGATTACTGCGGTTCATAACCAC 

100 CGCGGCCCAATAGTTTGAGGCCACACTGATGT 

101 CCCTGAAGAACCTTAACCGTACCCTGTACATG 

102 CGCTGATAGGCGATGAATTGAACGTCTTTGCA 

103 ACGACCCGGTGAGAACTTTGTTAGACTATGGA 

104 CTGCTGAACGCGATTGCAGAGGGCCTAAATTG 

105 ACAGTCGGTAGCACCGGTATTAACCCTCTCTG 

106 GCTGTCAACCTAGATTGGTTGATCTTCGTTCC 

107 TTATTGCTGACACGTGTGCGTAATGCAGTAGC 

108 TCTCGCACGCGTAAGAGGAGAGCAAACCCGAC 

109 GCCACCGCTGTATCTGAAGGGCCCGTAGGTAC 

110 AGACCCTCGGCACAACTCGTGCCCACCCATCA 

111 CACTCCAAGAGACTTCAGTGAATCCAGAGTGA 

112 AAGGTGTGTGCCTCGTCCGCCCATTGAATAAA 

113 CCGTAACTTAAGGGCGTTTGGTGCCCGTCCGA 

114 TCTAGCTCTATGCCTAAGTAGAATGGAGCCGC 

115 TAACTTTATGCTACTCACAACGTCGTTTGACC 

116 CATTGCCGGAGAGTACTGCTATGCACGGTGGT 

117 CGGAGTACCTTTATAGCTGGGCGCGAGCCTTC 

118 TTCATTCCTGATCGGATGTGTGATGGTACCTG 

119 TCTCGTGTCCTAAACATAACATGGGTACATCC 

120 CCCGAACACCTGCTTAATAAATCCCGACGCCG 

 
 


