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Figure 3: Overall self-similarity of the encoded Hamming image.

Dot plot of the encoded Hamming image generated with dottup, using word size 20 as the parameter.
Positions where 20 bp of the sequence are self-similar are marked with blue. Identical regions longer than
100 bp are marked with red. The plot shows a lack of long stretches of repetition that could interfere with

assembly.
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Figure 4. Self-similarity at corners.

Dotplots of the same encoded DNA, showing only the ends of the sequence, generated with word size 10.
Short blocks of repetitive sequence are visible as blue blocks, these result from header and terminator
information utilized by the LZMA algorithm which is less variable than the compressed data stream itself.
Top left: Sequence head vs. itself. Top right and bottom left: Head vs. tail. Bottom right: Sequence tail vs.
itself.
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Figure 5: Self similarity of flat file.
Dot plot of the entire encoded flat file, generated with dottup with word size 10, showing self-similarity
within the entire encoded DNA sequence.
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Figure 6: Total nucleotide composition of encoded DNA.
Bars show the relative fraction of each nucleotide within DNA obtained by encoding the given digital data.
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Figure 7: Local composition.
Nucleotide composition in sliding 100 bp window for each sequence of encoded DNA.
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Figure 8: Total nucleotide composition error.

Total deviation of nucleotide composition from the expected 25% proportion. Shown here is sum of error
within each 100 bp window tiled along the encoded sequence, and divided by the sequence length.

24


http://dx.doi.org/10.1101/096792

bioRxiv preprint first posted online Dec. 26, 2016; doi: http://dx.doi.org/10.1101/096792. The copyright holder for this preprint (which was not
peer-reviewed) is the author/funder. All rights reserved. No reuse allowed without permission.

Distribution of observed ORF lengths

200+

1504

€
3
O 100+
504
O' B — . — . — — —
0 20 40 60 80
Length in residues
Distribution of lengths by reading frame
80
Frame
w
g 60 . -1
3 B
E 404 . -3
ES |:|1
5 L]
g
mE
0- T T T T T r
-1 2 -3 1 2 3
Reading frame (minus indicates negative strand)
Distribution of ORF starts and ends
1e+051
- Terminus
§ Illend
Q

start
500007

T T T T

0 30 60 90
Position along sequence in kb

Figure 9: Spurious ORFs in encoded sequence.

Top: Histogram showing the distribution of spurious ORFs observed in the DNA sequence for the encoded
Hamming image. Middle: Violin plot showing the length distribution of spurious ORFs grouped by reading
frame. Frames are marked with a minus (-) if they are on the negative strand (ie. detected in the reverse
complement of the sequence). Bottom: Distribution of spurious ORF start (grey) and stop (black) positions
along the sequence.
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Figure 10: Mutation buffering by error correcting code.
Light gray line shows the effect of applying error correction on sequences mutated to varying degrees. The
mutation rate is shown in average mutations per block, given that each block is 4 bp long. Shown here is

the mean of 10 simulations (middle line) with +2.58c band (shaded area), representing 99% confidence
interval. Bottom plot: Subset of the data corresponding to only lower mutation rates.
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Figure 11: Distribution of oligos along the encoded DNA.

Black bars indicate 200 bp oligos, produced so as to tile the encoded sequence with 175 bp overlaps between
two successive oligos. Blue graph shows coverage of the DNA by oligos (uniformly 8x virtually
everywhere). Only the beginning and end of the sequence is shown here; but the parts shown here are
representative of the entire sequence.
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Figure 12: Likelihood of successful assembly at varying read and sampling
depths.

Left: Fraction of base pairs in the longest assembled contig that matched the original sequence after
mapping. Right: Fraction of the original sequence that was present in the longest assembled contig.
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Figure 13: Monte Carlo simulations of library construction from pools of

oligos.

Aseries of simulated random draw experiments were performed for pools of 100 and 500 unique sequences;
the number of draws ranged from 1 to 30 times the number of unique sequences. For each combination of
parameters, 20 repeat experiments were performed, shown here as lines of identical color.
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Figure 14: Recovery of original sequence after simulated sampling of packet

pool and simulated sequencing.

Each bar shows fraction of 20 simulated read-write experiments in which the data after decoding matched
the encoded data exactly. For black bars, the error correction capacity built into the sequence was ignored,
and the assembled contig was decoded as-is. For grey bars, the error correction was applied and decoding
was attempted after.
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