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Figure S11: Exponential amplification process. Each PCR reaction generates enough
volume for multiple subsequent reactions. The first PCR reaction used only 10ng
from the master pool of 3ug of DNA. This implies that 300 similar reactions can be
conducted using the master pool. Each subsequent PCR used 1ul out of 25ul generated
by the previous reaction. Therefore, an exponential process could amplify the number
of copies by 25 times in each reaction (gray tubes). Eventually, we consumed about
half of the final reaction for sequencing and QC, meaning that the final reaction can
be sequenced twice. In total, the nine step amplification process has the potential to
create 300× 259 × 2 = 2.28 quadrillion copies. Our experiment reflects one end-to-end
arm of this copy (black tubes).
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Supplementary tables

l m Obs. Q(m,l) Est. Q(m,l)

100 3 0.31 0.31
250 3 0.05 0.05
100 4 0.75 0.75
250 4 0.48 0.48
100 5 0.94 0.93
250 5 0.83 0.84

Table S1: The observed rate of homopolymer mismatches versus the estimated rates from
Eq. 1.9
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Condition
Run
time[sec]

Computing
costs
[cents]

Oligo synthesis money
saved [$]

In
p

u
t

fi
le

1Mbyte 50 0.02 5,000
2Mbyte 112 0.04 11,000
4Mbyte 200 0.07 23,000
8Mbyte 436 0.15 45,000
16Mbyte 897 0.31 96,000
32Mbyte 1817 0.63 192,000
64Mbyte 3699 1.28 377,000

O
li

g
o

le
n

g
th

100nt 53 0.02

5,000

152nt 40 0.01
200nt 54 0.02
252nt 84 0.03
300nt 137 0.05
352nt 222 0.07
400nt 374 0.13

Table S2: Encoding time and cost saving using DNA Fountain. Run time indicates the
empirical time it takes the encoder to convert an input file to oligos for one CPU. Computing
costs show an estimate of the price to encode the file using Amazon Cloud with a price of $0.5
per hour for a 40 CPU server. Oligo synthesis money saved reports the estimated difference
in budget between our technique and previous techniques with an information capacity of
approximately 0.9bit/nt. We assume a constant price for different oligo lengths and sizes of
$640 per 1Mbase. Saving was rounded to the closet thousand. The upper part of the table
reports the results for different input file sizes and an oligo length of 152nt. The bottom part
reports the results for different oligo lengths and a 1Mbyte input file.
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Dilution 1 2 3 4 5 6 7
Total weight[ng] 10 1 0.1 0.01 0.001 0.0001 0.00001

Total molecules(1) 9.21× 1010 9.21× 109 9.21× 108 9.21× 107 9.21× 106 9.21× 105 9.21× 104

Molecules per sequence(2) 1.3× 106 1.3× 105 1.3× 104 1.3× 103 1.3× 102 1.3× 10 1.3
Density[byte/g] 2.14× 1014 2.14× 1015 2.14× 1016 2.14× 1017 2.14× 1018 2.14× 1019 2.14× 1020

Total reads 40,843,415 76,865,956 66,855,708 65,706,638 55,996,408 62,050,438 63,510,382

. . .Reads assembled(%)(3) 93 95 97 94 94 94 84

. . . . . . o.o.w. length 152nt(%) 66 67 70 67 68 69 65

. . . . . . . . . o.o.w valid oligos(%) 89 90 89 89 90 90 90
Reads passed all stages(%) 45 43 40 44 42 42 50
Recovered oligos 72000 72000 71998 69407 27379 14194 9651
Missing oligos (%) 0 0 0 4 62 80 87

Mean coverage(4) 311 611 559 511 448 501 439

Size(5) 7.49 7.46 4.33 0.97 0.06 0.02 0.01

Table S3: Summary of the dilution experiment results. (1) total molecules were calcu-
lated based on dividing the total weight by the expected weight for 200nt single-strand DNA:
1.0688× 10−19 gr/molecule. (2) The number of molecules divided by 72000, the total number
of synthesized oligos. (3) The fraction of PE reads that were assembled by PEAR. (4) The aver-
age number of reads per valid oligo. (5) The size parameter (overdispersion−1) of the negative
bionomial distribution. o.o.w: out of which.
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