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SUPPLEMENTARY FILE



Comparison of variants detected by SBS and SMRT sequencing

Variants detected by SBS and SMRT sequencing of MDA-MB-231 DNA extracts from cytosol
fraction treated with exonuclease were evaluated. After creation of pileup files — reporting all high-
quality (99.9% accuracy) single-nucleotide calls at each position — all 29 positions with a documented
alternative allele in MDA-MB-231 against rCRS [1] were detected by both approaches > 99% allele
frequency. In addition, four high-frequent variants (> 5 % allele frequency) and eighteen low-frequent
variants (< 5% allele frequency) were detected by both methods at comparable frequency, indicative
that these are true heteroplasmic variants not documented previously (Supplementary File Table 1).
Also, heteroplasmic positions were detected by either SMRT or SBS sequencing: 108 positions by
SMRT and 1,030 positions by SBS. The majority of these variants were detected by low read depth of
the alternative allele, indicative for false positives: by SMRT 105 variants with one alternative read
(97.2% of all variants detected by SMRT), 2 variants with two alternative reads (1.9% of all variants
detected by SMRT), and 1 variant with 21 alternative reads (0.9% of all variants detected by SMRT),
whereas by SBS for 997 variants one alternative read was seen (96.8% of all variants detected by
SBS), 29 variants with two alternative reads (2.8% of all variants detected by SBS), 1 variant with
three alternative reads (0.1% of all variants detected by SBS), 1 variant with four alternative reads
(0.1% of all variants detected by SBS), 1 variant with six alternative reads (0.1% of all variants
detected by SBS), and 1 variant with 145 alternative reads (0.1% of all variants detected by SBS). The
variants with one or two alternative reads (not shown) were not evaluated because the majority are
likely false positive calls due to polymerase errors or sequencer errors [2]. The remaining
heteroplasmic positions (>2 alternative reads) detected by either SBS or SMRT sequencing were
evaluated and were likely false positives single-nucleotide calls as well: the variant detected by only
SMRT at 21x alternative reads is adjacent to a SNP that likely complicates alignment
(Supplementary File Figure 1A) and the variants detected by only SBS at 3x, 4%, 6x and 145x
alternative read depth appear in either homopolymer stretches prone to PCR or sequencing errors, or
were adjacent to position 3107 that likely complicates alignment (Supplementary File Figure

1B/C/D).
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Supplementary File Table 1 Positions of alternative variants detected in both the SBS and SMRT sequencing data of

MDA-MB231 DNA extracts (cytosol fractions treated with exonuclease).

Nucleotide Whole genome SBS data Targeted SMRT data

. Documented . .

Erc])smon Reference  Alternative in Total Alternative gll'gignatlve Total Alternative gllteelgnatlve
mtDNA AB626609 depth  depth frequency depth  depth frequency

73 A G Yes 355 355 100.0 663 663 100.0
153 A G Yes 199 199 100.0 349 348 99.7
195 T C Yes 200 200 100.0 348 348 100.0
251 G A No 199 1 0.5 352 3 0.9
263 A G Yes 199 198 99.5 353 353 100.0
302 A C No 176 3 1.7 321 1 0.3
709 G A Yes 201 201 100.0 353 353 100.0
750 A G Yes 202 202 100.0 325 325 100.0
763 C A No 202 85 42.1 327 120 36.7
1438 A G Yes 198 197 99.5 602 602 100.0
1719 G A Yes 201 201 100.0 245 245 100.0
2706 A G Yes 200 199 99.5 248 248 100.0
2772 C T No 201 2 1.0 234 5 2.1
2900 C T No 202 1 0.5 242 1 0.4
2977 G A No 202 2 1.0 231 1 0.4
3107 N C No 199 195 98.0 250 250 100.0
3317 C A No 201 1 0.5 245 1 0.4
3352 G A No 202 2 1.0 249 1 0.4
3665 G A No 201 1 0.5 250 1 0.4
3903 C T No 199 1 0.5 394 1 0.3
4769 A G Yes 202 201 99.5 148 148 100.0
5985 G A No 202 2 1.0 148 2 14
6132 G A No 201 1 0.5 148 1 0.7
6221 T C Yes 200 200 100.0 125 125 100.0
6290 C T No 201 11 55 143 14 9.8
6371 C T Yes 198 198 100.0 148 148 100.0
6887 C T No 200 4 2.0 242 10 4.1
7028 C T Yes 199 199 100.0 240 240 100.0
8506 T o Yes 201 201 100.0 241 241 100.0
8860 A G Yes 201 201 100.0 240 240 100.0
10009 G A No 201 2 1.0 370 1 0.3
10969 C T No 193 1 0.5 370 7 1.9
11719 G A Yes 202 202 100.0 377 377 100.0
11771 C T No 201 3 15 378 1 0.3
12084 C T Yes 202 202 100.0 722 721 99.9
12705 C T Yes 199 199 100.0 369 369 100.0
12818 G A No 201 88 43.8 374 167 44.7
13219 C A No 202 1 0.5 375 1 0.3
13623 C T No 201 3 15 654 5 0.8
13966 A G Yes 201 201 100.0 274 273 99.6
14470 T C Yes 202 202 100.0 245 244 90.6
14766 C T Yes 201 201 100.0 274 273 90.6
15310 T C Yes 202 202 100.0 595 594 99.8
15326 A G Yes 200 200 100.0 321 321 100.0
16093 T C Yes 197 197 100.0 315 315 100.0
16184 C A No 198 144 72.7 235 159 67.7
16189 T C Yes 184 183 99.5 268 268 100.0
16223 C T Yes 199 199 100.0 316 316 100.0
16265 A G Yes 202 202 100.0 312 312 100.0
16278 C T Yes 198 198 100.0 317 317 100.0
16519 T C Yes 391 391 100.0 662 662 100.0

Note that variants detected by either SBS or SMRT sequencing are not shown.
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Supplementary File Figure 1 Alternative variants detected in either SBS or SMRT sequencing data with > 2
alternative reads.

Visualization (IGV) of the alleles at reference sequence (rCRS) position 12,085 (A), 310 (B), 3106 and 3107 (C), and 499
(D) with > 2 alternative reads detected by either only SMRT (left in each panel) or SBS (right in each panel) sequencing.
Horizontal is the DNA sequence, vertical the individual reads, and alignments sorted by base (T in red, C in blue, A in green,
G in orange). Note that the position in IGV does not correspond to the rCRS position due to the use of an extended reference
for alignment (see Materials and Methods and Supplementary Table 2).



