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Figure S1. Model for rolling-hairpin replication of scAAVs. (A) The mITR and wtITR are presumed to
be rescued by a combination of a Holliday junction resolvase and AAV-Rep. The plus (+) strand is replicated
from the 3’-ITR. This forms an intramolecular double-stranded genome with an open mITR region.
Resolution of the wtITR and replication from the self-primed 3’-mITR by either host-DNA repair or by Rep
generates a Flop/(-)/Flop molecule. The 3’-ITR initiates strand-displacement replication to form an
intermediate molecule containing a duplicated intramolecular, double-stranded, genome. The first generation
of scAAVs is depicted as resolution of the left TRSs and the synthesis of two daughter scAAV genomic
forms. (B) Plasmid rescue also generates a minus (-) strand template. Replication of the (-) strand produces a
Flip/(-)/Flip molecule. Subsequent strand displacement and replication occurs in a similar fashion to create
two additional scAAV forms. Nomenclatures for flip/flop configurations are: 5’-ITR / ± strand-ness / 3’-ITR.
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Figure S2. Flip/flop configuration outcomes predicted by rolling-hairpin replication of scAAV genomes. (A-E) Diagrams of flip/flop configurations originating from the
two source molecular forms: Flip/(-)/Flip and Flop/(-)/Flop (red asterisks) (see Figure S1). Each node represents a possible flip/flop configuration: Flip/Flip (blue), Flip/Flop
(red), Flop/Flip (green), and Flop/Flop (magenta). By the 3rd generation, all possible configurations are represented. (F) Table representation of each flip/flop configuration
yielding two daughter forms. (G) Distributions of flip/flop configurations based on prediction model for each replication round, extended to 15 generations. By the fifth
generation, a steady-state ratio of 2:1:1:2 is reached. (H) Plot of plus-to-minus ratios for each flip/flop configuration for every replication generation.
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Figure S3. Read length distributions of BstEII-digested λDNA. (A) Agarose-gel of EtBr-stained BstEII-digested λDNA and fragment-lengths generated by
digestion according to manufacturer’s description. (B-D) Analysis of λDNA spike-ins for SMRT sequencing reads of (B) scAAV-EGFP, (C) scAAV-siFFLuc, and
(D) scAAV-shApoB-R vector libraries distributed by length. Left plots displays the absolute read abundances distributed by length. Center plots displays the
polynomial-splines fit to the data points. Right plots display the predicted abundances of all observed SMRT sequencing read lengths mapping to the vector genome.



Sample: 3233
Well Location: H9
Created: Friday, January 12, 2018 3:57:37 PM

Peak Size Conc. From To Avg. Size CV% RFU Corr. Peak Area
(bp) (ng/uL) (bp) (bp) (bp)

1 1 (LM) 0.0109 0 58 5 223.16 2750 20.355
2 75 0.0106 66 109 88 13.12 51 1.657
3 341 0.0105 308 368 340 4.69 81 1.640
4 637 0.0819 421 762 605 14.71 208 12.764
5 2393 0.8453 798 5587 2229 35.64 13533 131.741
6 6000 (UM) 0.0093 5587 7830 6167 7.66 3800 17.323
   
 TIC: 0.9483 ng/uL
 TIM: 1.075 nmole/L
 Total Conc.: 1.0035 ng/uL

Smear Analysis 100 bp to 5500 bp 0.9918 ng/ul 98.8 %Total 0.834 nmole/L 1958 Avg. Size (b.p.) 49.03 %CV

Sample Peak Width (sec): 50   Sample Min Peak Height: 25    Sample Baseline V to V?: Y    Sample Baseline V to V pts: 3
Sample Filter: Binomial       # of Pts for Filter: 3        Sample Start Region (min): 0  Sample End Region (min): 50
Manual Baseline Start (min): 10     Manual Baseline End (min): 48
Marker Peak Width (sec): 5    Marker Min Peak Height: 200   Marker Baseline V to V?: Y    Marker Baseline V to V pts: 3
Lower Marker Selection: First Peak > 200 RFU                Upper Marker Selection: Last Peak > 200 RFU
Ladder Size (bp): 1, 100, 200, 300, 400, 500, 600, 700, 800, 900, 1000, 1200, 1500, 2000, 3000, 6000
Quantification Using: Ladder          Final Concentration (ng/uL): 0.0830          Dilution Factor: 12.0

2018 01 12 15H 36M.raw
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Sample: 361
Well Location: H10
Created: Friday, January 12, 2018 3:57:37 PM

Peak Size Conc. From To Avg. Size CV% RFU Corr. Peak Area
(bp) (ng/uL) (bp) (bp) (bp)

1 1 (LM) 0.0109 0 18 2 162.06 2738 16.751
2 74 0.0010 51 113 74 0.95 34 0.133
3 339 0.0061 307 406 360 6.42 64 0.780
4 566 0.0140 538 607 575 3.25 100 1.800
5 1906 0.4671 607 5697 1947 51.90 1116 59.905
6 6000 (UM) 0.0088 5697 8021 6119 6.68 3489 13.475
   
 TIC: 0.4882 ng/uL
 TIM: 0.496 nmole/L
 Total Conc.: 0.5038 ng/uL

Smear Analysis 100 bp to 5500 bp 0.4982 ng/ul 98.9 %Total 0.448 nmole/L 1832 Avg. Size (b.p.) 55.23 %CV

Sample Peak Width (sec): 50   Sample Min Peak Height: 25    Sample Baseline V to V?: Y    Sample Baseline V to V pts: 3
Sample Filter: Binomial       # of Pts for Filter: 3        Sample Start Region (min): 0  Sample End Region (min): 50
Manual Baseline Start (min): 10     Manual Baseline End (min): 48
Marker Peak Width (sec): 5    Marker Min Peak Height: 200   Marker Baseline V to V?: Y    Marker Baseline V to V pts: 3
Lower Marker Selection: First Peak > 200 RFU                Upper Marker Selection: Last Peak > 200 RFU
Ladder Size (bp): 1, 100, 200, 300, 400, 500, 600, 700, 800, 900, 1000, 1200, 1500, 2000, 3000, 6000
Quantification Using: Ladder          Final Concentration (ng/uL): 0.0830          Dilution Factor: 12.0
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Sample: 1583
Well Location: H11
Created: Friday, January 12, 2018 3:57:37 PM

Peak Size Conc. From To Avg. Size CV% RFU Corr. Peak Area
(bp) (ng/uL) (bp) (bp) (bp)

1 1 (LM) 0.0109 0 24 2 256.42 2549 17.914
2 27 0.0125 24 54 35 23.16 92 1.719
3 75 0.0118 60 108 80 10.68 143 1.617
4 343 0.0205 320 368 346 3.45 193 2.816
5 397 0.0145 368 406 388 2.78 99 1.995
6 436 0.0224 406 451 430 2.96 110 3.068
7 573 0.0896 451 590 525 7.76 318 12.290
8 641 0.0695 590 672 633 3.51 500 9.537
9 699 0.0871 672 822 734 5.99 448 11.942
10 1834 0.7246 822 2179 1532 23.02 3840 99.392
11 2839 0.5190 2179 5697 3157 27.24 5092 71.185
12 6000 (UM) 0.0123 5697 7830 6324 8.86 3589 20.164
   
 TIC: 1.5715 ng/uL
 TIM: 2.849 nmole/L
 Total Conc.: 1.5909 ng/uL

Smear Analysis 100 bp to 5500 bp 1.5583 ng/ul 97.9 %Total 1.398 nmole/L 1835 Avg. Size (b.p.) 59.57 %CV

Sample Peak Width (sec): 25   Sample Min Peak Height: 25    Sample Baseline V to V?: Y    Sample Baseline V to V pts: 3
Sample Filter: Binomial       # of Pts for Filter: 3        Sample Start Region (min): 0  Sample End Region (min): 50
Manual Baseline Start (min): 10     Manual Baseline End (min): 48
Marker Peak Width (sec): 5    Marker Min Peak Height: 200   Marker Baseline V to V?: Y    Marker Baseline V to V pts: 3
Lower Marker Selection: First Peak > 200 RFU                Upper Marker Selection: Last Peak > 200 RFU
Ladder Size (bp): 1, 100, 200, 300, 400, 500, 600, 700, 800, 900, 1000, 1200, 1500, 2000, 3000, 6000
Quantification Using: Ladder          Final Concentration (ng/uL): 0.0830          Dilution Factor: 12.0
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Figure S4. Fragment analyses of purified vector genomes by capillary electrophoresis of (A) scAAV-EGFP, (B) scAAV-
siFFLuc, and (C) scAAV-shApoB-R rAAV preparations. Note that fragment sizes indicated at peak summits are approximate to
actual fragment sizes.
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Sample: EGFP 1/10  (Gao-1116-PT5)
Well Location: D5
Created: Thursday, December 01, 2016 11:20:01 AM

Peak Size Conc. From To Avg. Size CV% RFU Corr. Peak Area
(bp) (ng/uL) (bp) (bp) (bp)

1 1 (LM) 0.0220 0 53 3 256.40 3448 24.861
2 512 0.0697 414 805 522 8.87 174 6.566
3 2556 0.9065 1314 9746 2657 23.02 15166 85.346

   
 TIC: 0.9763 ng/uL
 TIM: 0.808 nmole/L
 Total Conc.: 1.0684 ng/uL
   
 GQN: 0.4

Smear Analysis 100 bp to 30000 bp 1.0162 ng/ul 95.1 %Total 0.599 nmole/L 2793 Avg. Size (b.p.) 90.07 %CV

Sample Peak Width (sec): 50   Sample Min Peak Height: 50    Sample Baseline V to V?: Y    Sample Baseline V to V pts: 3
Sample Filter: Binomial       # of Pts for Filter: 3        Sample Start Region (min): 0  Sample End Region (min): 50
Manual Baseline Start (min): 6     Manual Baseline End (min): 48
Marker Peak Width (sec): 5    Marker Min Peak Height: 200   Marker Baseline V to V?: Y    Marker Baseline V to V pts: 3
Lower Marker Selection: First Peak > 200 RFU                Upper Marker Selection: Last Peak > 200 RFU
Ladder Size (bp): 1, 75, 200, 300, 400, 500, 700, 1000, 1500, 2000, 3000, 4000, 5000, 7000, 10000, 20000
Quantification Using: Ladder          Final Concentration (ng/uL): 1.0417          Dilution Factor: 12.0
Size Threshold (b.p.): 10000

2016 12 01 10H 58M.raw
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Sample: siFluc 1/10  (Gao-1116-PT6)
Well Location: D6
Created: Thursday, December 01, 2016 11:20:01 AM

Peak Size Conc. From To Avg. Size CV% RFU Corr. Peak Area
(bp) (ng/uL) (bp) (bp) (bp)

1 1 (LM) 0.0220 0 54 3 304.07 3819 29.919
2 562 0.0485 373 874 563 9.93 165 5.495
3 3194 0.7279 1000 15715 3439 33.67 12838 82.469

   
 TIC: 0.7764 ng/uL
 TIM: 0.517 nmole/L
 Total Conc.: 0.8246 ng/uL
   
 GQN: 0.3

Smear Analysis 100 bp to 30000 bp 0.8013 ng/ul 97.2 %Total 0.382 nmole/L 3456 Avg. Size (b.p.) 71.62 %CV

Sample Peak Width (sec): 50   Sample Min Peak Height: 50    Sample Baseline V to V?: Y    Sample Baseline V to V pts: 3
Sample Filter: Binomial       # of Pts for Filter: 3        Sample Start Region (min): 0  Sample End Region (min): 50
Manual Baseline Start (min): 6     Manual Baseline End (min): 48
Marker Peak Width (sec): 5    Marker Min Peak Height: 200   Marker Baseline V to V?: Y    Marker Baseline V to V pts: 3
Lower Marker Selection: First Peak > 200 RFU                Upper Marker Selection: Last Peak > 200 RFU
Ladder Size (bp): 1, 75, 200, 300, 400, 500, 700, 1000, 1500, 2000, 3000, 4000, 5000, 7000, 10000, 20000
Quantification Using: Ladder          Final Concentration (ng/uL): 1.0417          Dilution Factor: 12.0
Size Threshold (b.p.): 10000

2016 12 01 10H 58M.raw
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Sample: Apob-P 1/10  (Gao-1116-PT7)
Well Location: D7
Created: Thursday, December 01, 2016 11:20:01 AM

Peak Size Conc. From To Avg. Size CV% RFU Corr. Peak Area
(bp) (ng/uL) (bp) (bp) (bp)

1 1 (LM) 0.0220 0 45 2 297.17 4033 28.248
2 2845 1.2038 1458 17143 3070 36.25 20925 128.769

   
 TIC: 1.2038 ng/uL
 TIM: 0.697 nmole/L
 Total Conc.: 1.2311 ng/uL
   
 GQN: 0.2

Smear Analysis 100 bp to 30000 bp 1.2200 ng/ul 99.1 %Total 0.630 nmole/L 3190 Avg. Size (b.p.) 60.37 %CV

Sample Peak Width (sec): 50   Sample Min Peak Height: 50    Sample Baseline V to V?: Y    Sample Baseline V to V pts: 3
Sample Filter: Binomial       # of Pts for Filter: 3        Sample Start Region (min): 0  Sample End Region (min): 50
Manual Baseline Start (min): 6     Manual Baseline End (min): 48
Marker Peak Width (sec): 5    Marker Min Peak Height: 200   Marker Baseline V to V?: Y    Marker Baseline V to V pts: 3
Lower Marker Selection: First Peak > 200 RFU                Upper Marker Selection: Last Peak > 200 RFU
Ladder Size (bp): 1, 75, 200, 300, 400, 500, 700, 1000, 1500, 2000, 3000, 4000, 5000, 7000, 10000, 20000
Quantification Using: Ladder          Final Concentration (ng/uL): 1.0417          Dilution Factor: 12.0
Size Threshold (b.p.): 10000
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Figure S5. Preparation of SMRT libraries or sequencing error results in truncated reads. Plasmid DNA constructs of (A) scAAV-EGFP, (B) scAAV-siFFLuc, and (C)
scAAV-shApoB-R vectors were cut with PacI and the digestion fragment was subjected to SMRT sequencing analyses to determine whether AAV-GPseq can reliably
sequence through the ITRs. Left panels show by fragment analyses that the isolated PacI-digestion fragments used as DNA input for sequencing have uniform sizes. Analyses
of SMRT sequence reads resulted in an overrepresentation of truncated reads that span the mITRs and the wtITRs (center panels). Right panels summarize the abundance of
read counts distributed by read length.
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Figure S6. Characterization of reads from scAAV-shAboB-R vector preparation that map to the human genome. Alignments are displayed with soft-clipped bases to
demonstrate read segments that align to the vector genome reference (gray) and segments that do not (colored). The relative read abundances from Figure. 3C and the diagram
of the construct reference is shown above the alignments to indicate plausible hotspots for strand switching. Majority of chimeric reads contain sequences that map to the
wtITR, indicating an active mechanism for non-vector sequence packaging.



Percentage of chimeric reads =    adj.values(chimeras)
adj.values(vector genomes)
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Figure S7. Calculation of chimeric-read abundances. (A) Absolute counts of reads mapping to vector genome sequence and chimeric-reads (blue plots) are normalized to
the read-length distributions of λDNA spike-ins (Figure S3). (B) To obtain the percentage of chimeras in the vector genome populations, the totaled adjusted values of
chimeric reads are simply divided by the totaled adjusted values of reads mapping to vector genomes (red plots). Calculated values are displayed in Table 1.
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>m160914_061030_42183_c101035892550000001823249011171652_s1_p0/88713/ccs
TTTGGCCACTCCCTCTCTGCGCGCTCGCTCGCTCACTGAGGCCGGGCGACCAAAGGTCGCCCGACGCCCGGGCTTTGCCCGGGCGGCCTCAGTGAGCGAGCGAGCGCGCAGAGAG
GGAGTGGCCAACTCCATCACTAGGGGTTCCTTGTAGTTAATGATTAACCCGCCATGCTACTTATCTACCTAGGCTATTGTCTTCCCAATCCTCCCCCTTGCTGTCCTGCCCCACC
CCACCCCCCAGAATAGAATGACACCTACTCAGACAATGCGATGCAATTTCCTCATTTTATTAGGAAAGGACAGTGGGAGTGGCACCTTCCAGGGTCAAGGAAGGCACGGGGGAGG
GGCAAACAACAGATGGCTGGCAACTAGAAGGCACAGTCGAGGCTGATCAGCGAGCTCTAGTCGACGGTATCGATAAGCTTGATATCGAATTCCTGCAGCCCGGGGGATCCGAAGT
TGTGGGTTTTTTGGCTTTCGTTTCTGGGCGTAGGTTCGCGTGCGGTTTTCTGGGTGTTTTTTGTGGACTTTAACCGTTACGGTCATTTTTTAGTCCTATATATACTCGCTCTGCA
CTTGGCCCTTTTTTACACTGTGACTGATTGAGCTGGTGCCGTGTCGAGTGGTGTTTTTTTAATAGGTTTTCTTTTTTACTGGTAAGGCTGACTGTTATGGCTGCCGCTGTGGAAG
CGCTGTATGTTGTTCTGGAGCGGGAGGGTTCATTATGCATTTTTTCAAGCTACTCTTGCTCTATCCGTAACCTGAAGAAACTGATCTGAACCCAGATTCCGTCATCCAGTTTATT
CTGTGTGCCTCCCATCTGAATGTCATCCGCCAACATAATAAACAGCTTCAACAGCCAGATCCAGCCATTGATAAAATTATGGCCTGGGTTCTGTCCTTGGTCGTCTCCCAGGCCA
TAATTTTATCAATGGCTGGATCTGGCTGTTGAAGCTGTTTATTATGTTGGCGGATGACATTCAGATGGGAGGCACACAGAATAAACTGGATGACGGAATCTGGGTTCAGATCAGT
TTCTTCAGGTTACGGATAGAGCAAGAGTAGCTTGAAAAAATGCATAATGAACCCTCCCGCTCCAGAACAACATACAGCGCTTCCACAGCGGCAGCCATAACAGTCAGCCTTACCA
GTAAAAAAGAAAACCTATTAAAAAAACACCACTCGACACGGCACCAGCTCAATCAGTCACAGTGTAAAAAAGGGCCAAGTGCAGAGCGAGTATATATAGGACTAAAAAATGACGT
AACGGTTAAAGTCCACAAAAAACACCCAGAAAACCGCACGCGAACCTACGCCCAGAAACGAAAGCCAAAAAACCCACAACTTCGGATCCCCCGGGCTGCAGGAATTCGATATCAA
GCTTATCGATACCGTCGACTAGAGCTCGCTGATCAGCCTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCAC
TCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGAC
AATAGCCTAGGTAGATAAGTAGCATGGCGGGTTAATCATTAACTACAAGGAACCCCTAGTGATGGAGTTGGCCACTCCCTCTCTGCGCGCTCGCTCGCTCACTGAGGCCGCCCGG
GCAAAGCCCGGGCGTCGGGCGACCTTTGGTCGCCCGGCCTCAGTGAGCGAGCGAGCGCGCAGAGAGGGAGTGGCCAA
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TTGGCCACTCCCTCTCTGCGCGCTCGCTCGCTCACTGAGGCCGGGCGACCAAAGGTCGCCCGACGCCCGGGCTTTGCCCGGGCGGCCTCAGTGAGCGAGCGAGCGCGCAGAGAGG
GAGTGGCCAACTCCATCACTAGGGGTTCCTTGTAGTTAATGATTAACCCGCCATGCTACTTATCTACCTAGGCTATTGTCTTCCCAATCCTCCCCTTGCTGTCCTGCCCCACCCC
ACCCCCCAGAATAGAATGACACCTACTCAGACAATGCGATGCAATTTCCTCATTTTATTAGGAAAGGACAGTGGGAGTGGCACCTTCCAGGGTCAAGGAAGGCACGGGGGAGGGG
CAAACAACAGATGGCTGGCAACTAGAAGGCACAGTCGAGGCTGATCAGCGAGCTCTAGTCGACTTTTTGTAGAGATGGGGTTTCGCCATGTTGGTCAGGCTGGTCTCGAACTCCT
GGGCTCAAGCGATCCAGCTGCCTGATCCTCCCAAAGTGCTGGGATTACAGGCATGAGCAACCGTGCCTGTAATCCCAGCACTTTGGGAGGATCAGGCAGCTGGATCGCTTGAGCC
CAGGAGTTCGAGACCAGCCTGACCAACATGGCGAAACCCCATCTCTACAAAAAGTCGACTAGAGCTCGCTGATCAGCCTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTT
GCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGG
TGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCCTAGGTAGATAAGTAGCATGGCGGGTTAATCATTAACTACAAGGAACCCCTAGTGATGGAGTTGGCCAC
TCCCTCTCTGCGCGCTCGCTCGCTCACTGAGGCCGCCCGGGCAAAGCCCGGGCGTCGGGCGACCTTTGGTCGCCCGGCCTCAGTGAGCGAGCGAGCGCGCAGAGAGGGAGTGGCC
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>m160914_061030_42183_c101035892550000001823249011171652_s1_p0/23880/ccs
TTGGCCACTCCCTCTCTGCGCGCTCGCTCGCTCACTGAGGCCGCCCGGGCAAAGCCCGGGCGTCGGGCGACC
TTTGGTCGCCCGGCCTCAGTGAGCGAGCGAGCGCGCAGAGAGGGAGTGGCCAACTCCATCACTAGGGGTTCC
TGTAATCCAGCACTCTGGGAAGCCGAGGTGGGCGGATAACTGAGGTCTGGAGTTCGAGACCAGCCTCAGTTA
TCCGCCCACCTCGGCTTCCCAGAGTGCTGGGATTACAGGAACCCCTAGTGATGGAGTTGGCCACTCCCTCTC
TGCGCGCTCGCTCGCTCACTGAGGCCGGGCGACCAAAGGTCGCCCGGCCTCAGTGAGCGAGCGAGCGCGCAG
AGAGGGAGTGGCCAACTCCATCACTAGGGGTTCCTGTAATCCCAGCACTCTGGGAAGCCGAGGTGGGCGGAT
AACTGAGGCTGGTCTCGAACTCCAGACCTCAGTTATCCGCCCACCTCGGCTTCCCAGAGTGCTGGATTACAG
GAACCCCTAGTGATGGAGTTGGCCACTCCTCTCTGCGCGCTCGCTCGCTCACTGAGGCCGGGCGACCAAAGG
TCGCCCGACGCCCGGGCTTTGCCCGGGCGGCCTCAGTGAGCGAGCGAGCGCGCAGAGAGGGAGTGGCCAA

Anti-sense 
ITR + 

BGH polyA

Sense 
ITR + 

BGH polyA

Partial ITR

Human 
sequence

Human 
sequence

F

Figure S7

5’ open 
end

3’ open 
end

99577: 466 nt read

Sense 
ITR

Anti-sense 
ITR

BGH polyA
Human 

sequence

>m160914_061030_42183_c101035892550000001823249011171652_s1_p0/99577/ccs
TTGGCCACTCCCTCTCTGCGCGCTCGCTCGCTCACTGAGGCCGGGCGACCAAAGGTCGCCCGACGCCCGGGCTTTGCCCGGGCGGCCT
CAGTGAGCGAGCGAGCGCGCAGAGAGGGAGTGGCCAACTCCATCACTAGGGGTTCCTTGTAGTTAATGATTAACCCGCCATGCTACTC
AGTGGTAGGACAACTGATCCAATTTCAGCAGTGGAGAGTTATGTACCAAATGGCTACAGCCCCATTTGGCACATAACTCTCCACTGCT
GAAATTGGATCAGTTGTCCTACCACTGAGTAGCATGGCGGGTTAATCATTAACTACAAGGAACCCCTAGTGATGGAGTTGGCCACTCC
CTCTCTGCGCGCTCGCTCGCTCACTGAGGCCGCCCGGGCAAAGCCCGGGCGTCGGGCGACCTTTGGTCGCCCGGCCTCAGTGAGCGAG
CGAGCGCGCAGAGAGGGAGTGGCCAA
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>m160914_061030_42183_c101035892550000001823249011171652_s1_p0/72123/ccs
TTGGCCACTCCCTCTCTGCGCGCTCGCTCGCTCACTGAGGCCGGGCGACCAAAGGTCGCCCGACGCCCGGGCTT
TGCCCGGGCGGCCTCAGTGAGCGAGCGAGCGCGCAGAGAGGGAGTGGCCAACTCCATCACTAGGGGTTCCTTTT
CTGATTGTCTTAGGGGTGGCAGAAGCAAAAGAAAGTCTGCGGGGTTCAAACACTCAGAATGACTTGGTTGAGTA
CTCACCAGTCACAGAAAAGCCCCCGCGCGTTGGCCGATTCATTAATGCAGCTGGCACGACAGGAGCTCGGCTCT
TAAGACGCAAGTCTGCTGACGCTCCCAGCCGGGCTGCCTCCCGCCGTTCCCAGCGGACGTTTTCCAATTTCCCG
AGGAACTACCCACTCCATCGGCACCTTCGTTATTGTCTGCCACTGGTGGTGGCGCACCAGTGGCAGACAATAAC
GAAGGTGCCGATGGAGTGGGTAGTTCCTCGGGAAATTGGAAAACGTCCGCTGGGAACGGCGGGAGGCAGCCCGG
CTGGGAGCGTCAGCAGACTTGCGTCTTAAGAGCCGAGCTCCTGTCGTGCCAGCTGCATTAATGAATCGGCCAAC
GCGCGGGGGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGTGTTTGAACCCGCAGACTTTCTTT
TGCTTCTGCCACCCCTAAGACAATCAGAAAAGGAACCCCTAGTGATGGAGTTGGCCACTCCCTCTCTGCGCGCT
CGCTCGCTCACTGAGGCCGCCCGGGCAAAGCCCGGGCGTCGGGCGACCTTTGGTCGCCCGGCCTCAGTGAGCGA
GCGAGCGCGCAGAGAGGGAGTGGCCAA
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>m160914_061030_42183_c101035892550000001823249011171652_s1_p0/108181/ccs
TTGGCCACTCCCTCTCTGCGCGCTCGCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGGTT
ATCCACAGAATCAGGGGATAACGCAGTTGAACAACCCAGGTTTGCACCGTGTGGGCCCACTTACATGTGGATTTTCTCCCAACTCTGCCATTCCTGAGAGAGCA
TCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAA
GACAATAGCCTAGGTAGATAAGTAGCATGGCGGGTTAATCATTAACTACAAGGAACCCCTAGTGATGGAGTTGGCCACTCCCTCTCTGCGCGCTCGCTCGCTCA
CTGAGGCCGGGCGACCAAAGGTCGCCCGACGCCCGGGCTTTGCCCGGGCGTCGGGCGACCTTTGGTCGCCCGGCCTCAGTGAGCGAGCGAGCGCGCAGAGAGGG
AGTGGCCAACTCCATCACTAGGGGTTCCTTGTAGTTAATGATTAACCCGCCATGCTACTTATCTACCTAGGCTATTGTCTTCCCAATCCTCCCCCTTGCTGTCC
TGCCCCACCCCACCCCCCAGAATAGAATGACACCTACTCAGACAATGCGATGCAATTTCCTCATTTTATTAGGAAAGGATGCTCTCTCAGGAATGGCAGAGTTG
GGAGAAAATCCACATGTAAGTGGGCCCACACGGTGCAAACCTGGGTTGTTCAACTGCGTTATCCCCTGATTCTGTGGATAACCGTATTACCGCCTTTGAGTGAG
CTGATACCGCTCGCCGCAGCCGAACGACCGAGCGCAGCGAGTCAGTGAGCGAGCGAGCGCGCAGAGAGGGAGTGGCCAA
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Figure S8. Characterization of chimeric reads that map to the human genome. (A) Seven chimeric reads that map to chr16
were interrogated. (B) These reads all share in common the feature of aligning twice (or more) to the same region of the human
genome. (C) The chimeric reads also align to the wtITR. (D-I) Annotated sequences showing the diversity of chimeric forms
among the seven selected reads. Each read is also accompanied by mfold structures. (J) Venn diagram showing the detection of
chimeric reads that map to multiple genomic sources (human, pink; Ad-helper, green; and Rep-Cap packaging plasmid, blue).
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Figure S9. Foreign DNAs lacking ITRs (non-chimerics) can package into capsids as self-complementary strands.
(A) Scatter plot showing the abundance of read lengths detected among vector genomes in the scAAV-EGFP preparation
that map exclusively to the human genome. (B) UCSC genome browser alignment tracks of reads that exclusively map to
hg38, chromosome 19. (C) Expanded view of 19p13.3 region on chromosome 19 (red box in panel B) indicate that many
reads share in common the feature of aligning twice to the same region. Each aligned read is annotated with its unique
read ID. Tracks for known RefSeq annotated transcripts and repetitive elements are shown below. (D)Mfold structures of
six selected reads (from panel C) indicating self-complementation. Length of single-strand reads are displayed with each
read ID.
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ATTCCTGGGGGACATGTGAAGTGAGCAGACGGACACAGCCTGTGTATGCCCAGAATATGTGGAGTCGCCTGTGGGTGGATGTAGACCCCAAATGCACAGGGTCACGGGACACACGTGAGCTCACACATGTGCTGTGACACCTACCAGAGAAGGTCCTGAGAAGACCCCCGGGGCGTGATTCACAAAGCTCCCGA
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dG = -914.06 83591 

GCGAGAGCCACCGGGCCCGGCCATTCTCTGCTGTTTTCTGACTCAACATCATGAAACAGGACCTTAAGCTGAGAAGTGGTGAGATTGGGGCCATCCTCATTTCCACATAAGGCCGTGTTCCTGTTTACTGGGGGCTAGGACTTGGCATGTCTTTTTCGGGGATAGCCCAACCCTTCTGTGTGAAAGGG
G

TCGTGATGGTCACTGCAGGACAGCAAGCACACCTTGGCCCCTCAGTGGGCAGTGGGTGCAGGGCTGGACGAGGGCCCAGGGG
G

CAGAAGCTAGTGCGCCGATAGCGTGTGTCATCTGCGGCCTGTGAGCACTGATGATGCCCGAGTGGCGGAGGGCGGGATGCTTCCACGTGCTCAACTTTTTTTTTTTT
T

CTTGAGACAGAGTCTTGCTCTGTCGCTCAGGCTGGAGTGCAGTGGTGCCATCTTGGCTTACTGCAGCCTCCACTTCCCGGGTTCAAGTGATTCTCCTGCCTCAGCCTCCCGAGTAGCTGGGATTACAGGCGTCCGCCACCATGCCCGGATAATTTTTGTATTTTTAGAAGAGACCGGG
G

TTACACCATGTTGTCCAGGATGGTCTCAAACTCCTGACCTCAAGTGATCTTCCCACCTCGGCCTCCCAAAGTGTACGTATCTTTTTA
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83591 (1,311 nt)

Adeno-Associated Virus Genome Population Sequencing achieves full vector 
genome resolution and reveals human-vector chimeras

Addressing reviewer comments:

• Analysis of non-vector reads mapping to chromosome 19

• Reads mapping twice are indeed self-complementary


