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1 Methods

1.1  Production of M13KO7 helper phage

E. coli ER2738 from an over-night culture were used to inoculate lysogeny broth (LB) supplemented with ampicillin
(100 pg/ml) and tetracycline (25 pg/ml)=to OD60010mm = 0.1 and grown to OD60010mm = 0.5 at 37 °C in Erlenmyer flasks
on an orbital shaker. Next, the culture was infected with 4 x 10° pfu/ml M13KO7 (New England Biolabs) helper phage
and further incubated for 1.5 hours. Kanamycin was added to a final concentration of 70 pg/ml and, after further four
hours of incubation, the culture supernatant containing the phages was separated from cells by centrifugation. Phage
ssDNA was prepared from the supernatant by the QIAprep Spin M13 Kit (Qiagen) as per the manufacturer’s instructions.
6.2 pug ssDNA were obtained from a 3 ml preparation.

1.2 gPCR assay

We performed all gPCR measurements with primers and reagents according to the following tables. All dilution series
for standard curves and primer dilutions were performed with sterile filtered Millipore MilliQ water in presence of 0.05%
Pluronic F68. All pipetting was done with Sarstedt Biosphere low retention filter tips. Final primer concentration was
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125 nM. The reaction volume was 20 ul in 96 well Sarstedt Lightcycler plates. Quantification cycles were determined
with the Roche 2™ derivative Max algorithm within the LightCycler 480 software, release 1.5.0 SP4, version 1.5.0.39.

All measurements were performed in technical duplicates. Sample DNA was extracted as described in the methods section
and further diluted for the assay with MilliQ water containing 0.05% Pluronic F68. Nucleic acid quantification of AAV
producer plasmids for standard curve preparation was performed spectroscopically with a Nanodrop 2000c. The ratio
0OD260/0D280 was hetween 1.85 and 1.88.

Table 1: Primer sets used for gPCR measurement.

Target Primer sequences Amplicon gPCR Primer Linear range Limit of
length program efficiency detection
5-GGGACTTTCCTACTTGGCA 10% - 10°
CMV promoter | 5. GGCGGAGTTGTTACGACA 200 bp A 1.84 per reaction <103 *
AAV serotype 2 | 5-CGGAGAAGCAGTGGATCCA 108 -10°
Rep yP 5-ATTTGGGACCGCGAGTTG 76 bp B 1.82 per reaction <103, *
Adenovirus gene | s-ACTACGTCCGGCGTTCCAT 108 - 10°
E4 g 5-GGAGTGCGCCGAGACAAC 68 bp A 1.85 per reaction <108 *
B lactamase
(Ampicillin 5-CAACTTTATCCGCCTCCATC 108 -10° 3 %
resistance) gene, | > -AAGCCATACCAAACGACGAG 138 bp A 1o1 per reaction <10%
bla

* Standard error of regression method

Table 2: gPCR programs.

gPCR Instrument, Assay Master Mix Program

program
A Roche LightCycler 48011 Promega GoTaq
SYBR-Green type assay gPCR Master Mix

95 °C, 10 min.

95 °C, 15 sec.

60 °C, 1 min.

to b., 39x

45°Cto 95 °C at 0.11 °C/sec

Pooow

B Roche LightCycler 48011 Promega GoTaq

* 95 °C, 10 min.
SYBR-Green type assay gPCR Master Mix

95 °C, 15 sec.

55 °C, 15 sec.

60 °C, 1 min.

to b., 39x

45°Ct0 95 °C at 0.11 °C/sec

hO o0 o
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Table 3: Standard curves for gPCR primer sets

Primer
set
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2 Script for the simulation of the transposase reaction

The following script was developed for and tested on GNU Octave 5.1.0. Sequences to be analysed can be put between
the brackets in line 2. The script will output results to a graph and a text file in the user folder (under MS Windows).

#Input DNA Sequence

DNAseqg="Put sequence of interest between brackets";
variants = length(DNAseq)-1;

r_m = ones (variants*2, 2);

#Basic conversions
DNAseq( DNAseq "g" )="s";
DNAseq( DNAseq "t o)="s";

#Calculate %GC upstream

for i = 1:variants
#length of DNA fragment
r_m([i], [1]) = variants-i+1;

#%GC
r m([i], [2]) = columns(strfind(substr(DNAseq, i+1), “S")) / r_m([i], [1]) * 100;

endfor

#Calculate %GC downstream

for i = variants+l:rows(r_m)
#lenght of DNA fragment (same as above)
r m([i], [1]) = i-variants;

#%GC

r_m([i], [2]) = columns(strfind(substr(fliplr(DNAseq), variants-i), "S")) /
r_m([i], [1]) * 1ee;
endfor

save results.mat r_m
plotmatrix(r_m)
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3 Transposase adapter sequences

The following transposase adapter sequences were used for the realignment of untrimmed reads in order to estimate
transposition sites:

Samples M13mp18 ssDNA and M13KO7 ssDNA:

5-GCTTGGGTGTTTAACCTTCAGGGAACAAACCAAGTTACGTGTTTTCGCATTTATCGTGAAACG
CTTTCGCGTTTTTCGTGCGCCGCTTCA

Sample M13mp18 phagemid dsDNA:

5'-GCTTGGGTGTTTAACCAACTAGGCACAGCGAGTCTTGGTTGTTTTCGCATTTATCGTGAAAC
GCTTTCGCGTTTTTCGTGCGCCGCTTCA

AAV sample 2 (run 2):

5’-GCTTGGGTGTTTAACCGTTTTCGCATTTATCGTGAAACGCTTTCGCGTTTTTCGTGCGCCGCTTCA

4 Supplementary Figures
Supplementary Figure S1
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Supplementary Figure S1. Plus strand ss-count, GC content and relative transposase insertion sites of samples M13mp18
sSDNA (top) and M13mp18 dsDNA (bottom). The ss-count is based on 100 predicted DNA folding structures. Both ss-
count and GC content are averaged over a moving window of 50 nt. The estimated read starts are binned in 15 nt bins and
normalized to the maximal bin count.
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Supplementary Figure S2
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Supplementary Figure S2. Binned subject start and end positions for untrimmed reads mapped against ssM13 (A),
dsM13 (B) and rAAV (C) genomes. Bins are sized 15 x 15 nt for ssM13 and dsM13 and 5 x 5 nt for rAAV. The length
of unmapped stretches of reads is plotted as 5’ overhang and 3’ overhang, respectively. Read count per bin is scaled
logarithmically.
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Supplementary Figure S3:
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Supplementary Figure S3. Circular structure plot of predicted folding from base 4100 to 4700 of M13mp18 genomic
DNA. Structure prediction carried out using mfold_util 4.7 with standard options. Possible hairpin loops serving as targets
for transposase insertion are highlighted.
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Supplementary Figure S4
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Supplementary Figure S4. Plus strand ss-count, GC content, relative coverage and relative transposase insertion sites of
sample M13KO7 ssDNA. The ss-count is based on 100 predicted DNA folds. Both ss-count and GC content are averaged
over a moving window of 50 nt. The estimated read starts are binned in 15 nt bins and normalized to the maximal bin
count.

Supplementary Figure S5
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Supplementary Figure S5. Agarose gel electrophoresis of DNA prepared from rAAV sample 1 used for multiplexed
sequencing (run 1). Both gels show a 5 pl sample from the same preparation before (left) and after a freeze-thaw cycle.
The gel was 1% agarose in TAE buffer, run at 120 V for 50 min. Staining by SYBR Gold nucleic acid stain (Thermo).
The marker was Gene Ruler 1 kb (Thermo). Gels displayed with inverted colors and spread histograms. Uncropped gels
are given. The unfrozen sample shows three distinct bands. One band runs below the expected genome size of 2.2 kb.
One runs right at the expected size and one runs between 2.5 and 3 kb. Upon freeze-thawing, we observe that the smallest
fragment disappears, and aggregates are seen at the sample pocket, whereas the other bands are preserved. We hypothesize
that the smallest fragment resembles true single-stranded genomes, while the band of the expected size resembles two at
least partly hybridized genomes. Facilitated hybridization of ssDNA oligos by freeze-thaw cycles has been observed
before (Elghanian et al., 1997, Science, DOI: 10.1126/science.277.5329.1078 ). Higher order non-covalent multimers
seem also to be present. Under the investigated conditions as estimated from the band intensities, a larger part of the
sample appears to be in hybridized states.
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Supplementary Figure S6
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Supplementary Figure S6. Plus strand ss-count, GC content, relative coverage and relative transposition sites of sample
rAAV (run 2). The ss-count is based on 100 predicted DNA folds. Both ss-count and GC content are averaged over a
moving window of 50 nt. The estimated read starts are binned in 5 nt bins and normalized to the maximal bin count.

Supplementary Figure S7
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Supplementary Figure S7. GC content versus read length for a commercial M13mp18 dsDNA phagemid (grey, partially
overlaid by red) and M13mp18 ssDNA (M13mp18, red), as well as M13 in-house propagated helper phage (blue). Most
reads are of similar length and GC content, indicating that an individual molecule is only fragmented once by the
transposase. Conical tailing to minor extends hints on premature sequencing breakoffs and the prevalence of double-cut
genomes.
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Supplementary Figure S8
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Supplementary Figure S8. GC content versus read length for the multiplexed AAV sequencing run, grouped by BLAST
assignments to the reference library. One magenta dot represents on read. Of all 36239 reads that passed the quality
threshold of >500 nt, 52 (0.14%) were longer than 5000 nt, 51 of which fell into the pITR bin. This finding highlights the
importance of complete Benzonase digest prior to capsid disruption. Additionally, the data indicates that oversized reads
likely stem from the pITR backbone instead of genome multimers or the other producer plasmids.
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Supplementary Figure S9
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CGGAGCC TA

GGAAAAACGCCAGCAACGCG
----AAACGCCABICAACGCG
GGAAA--CGCCAGCAACGCG GC
GGAAAAACGCCAGCAACGCGHEGGEGCTTTTT
GGGE----CGCCAGCAACGCG GC CT

GGGAAA-CGCCABICAACGCG BWC CTT---
TEGGAAAAACGCCAGCAACGCG GC CTTTTT
T GGAAAAACGCCAGCAACGCG GC GETTTHA
T GGAAAAACGCCAGCAACGCG GC CTTTTT
T GGAAAAACGCCAGCAACGCG GC CTTTT-
- ---AMAACGCCAGCAACGCG GC CTTTT-

T GGAAAAACHEEEG-GCAACGCG GC

GCGECTTTTT
CTTTT-

TTTT

GC CTTTTTHRACGGTTCCTGGCCTTT-GCTGGC
ACBGTTCHAIR---TTTTGCTGGC
ACGGTTC-TGGCCTTT-GCTGGC @G
ACGGTTCCTGGQCCTTTTGCTGGC
ACGGTTCCTGGCCTTTT-CTGGC
ACGGTTCCTGGQCCTTTTGCTGGC
MAE- TECCTGGCCTTTTGCTGGC
BEGCMTTCCTGACGETTTGCTGGC @G
ACGGTTCCTGGCCTTT-GCTGGC
ACBAGTTCCTGGCCTTTTGCTGGC
ACGOGTT---GGCCTTTTGCTGGC
CTTTTTHACEBGTTRCTGGCCTTT THC TINRGHG

11 nt deletion (GCCCGGGCAAA)

1. pITR SN - G - AAT G N G A G GIA G M GEGE - - G- - - - - - - - G- - - - - EGETEA - - - - - - G
(—
D¢ FUD 2, 2401579.. CTTTT GCTC ACATGTCCTGCAGGCAGCTGCGC G GCTC G CT CGCTCA CTG
Ce FID3,7b514de.. CTTTT GCTC ACATGTCCTGCAGGCAGCTGCGC [ | GTC G CT CGCTCA CTG
D+ FUD 4, ff03934., CTTTTHIGCTC GCATGTCCTGCAGGCAGCTGCGC G GCTC G CT CGCTCA CTG
e FIIDS5, e2¢5a37.. CTTTT GCTC ACATGTCCTGCAGGCAGCTGCGC G A C e cT CGCTCA CTG
D+ FID G, 536b7ce.. CTTTIG BC-- ACATGTCCTGCAGGCAGCTGCGC G CTC [ [e] CT CGCTCA CTG
D& FID 7. d5dBBcY.. CTTT- GCTC ACATGTCCTGCAGGCAGCTGCGC G GCTC G GCT CGCTCA CTG
e FIDB, B01feda.. CTTTT GCTC ACATGTCCTGCAGGCAGCTGCGC - -TG G CT CGCTCAMGENMEAC TG
[ FIDG, ddael1f.. CTTTT GCTCEACATGTCCTGCAGGCAGCTGCGC GGEMEGCTC G CT CGCTCA CTG
[e FUD 10, 4b3061.. CTTTT GCTC ACATGTCCTGCAGGCAGCTGCGC G GE@ACTC G CETECECTCA CTG
D& FID11.654786.. CTTTT GCTC ACATGTCCTGCGEGGCAGCTGCGCHMGG CTC G CT CGCTCA CTG
[+ FUD12,0d0526.. CTTTT GCTC ACAT--CCTGCAGGCAGCTGCG- G CTC G CT CGCTCA CTG
[ FID 13, 4c35bb... CTTTT GCTC ACAT——CCI’I’GCAGGCAGCTGCG— G CTC AmGECT CGCTCA CTG

1.pITR G Gy = GG =G = GG =~ SRR = GEEGEe - @ - - G Gl - G- - A - - - GHGAGHEG - - -AGEG
5 .. - 2
Bk FID2, 2d01579.. AGGCCGCCC GGGCG TCG GGCGA CCTTT GGTCGCC C  GGC CTC A GTGAGCG  AGCG
C# FID 3. 7b514de.. AGGCCGCCC BMGGCG TCGHEGGCGA CCTTTHRGGTCGCCHAC GGC CTCGHEA GTGAGCG AGC-
De FUD4, 703934, AGGCCGCCC GGGCG TCG GGCGA CCTTT GGTCGCC C BMGGC CTC &  GTGAGCG  AGCG
Bk FIDS5, £2¢5a37.. AGGCCGCCC GGGCG TCG GGCGA CCTTT GGTCGCC C  GGC CTC A GTGAGCG — AGCG
Bk FUD, 536b7ce.. AGGCCGCC- GGGCG TCG GGCGA  CCTTT GGTCGCC C  GGC CTC G  GTGAGCG -~ AGCG
be FID7, d5d88c7.. AGGCCGCCC GGGCG TCG MGCGGMGCCTTT GGTCGCC C  GGC CTC WA GTGAGCG — AGCG
Bk FIDB, 801feda., AGGCCGCCCEGGGCG TCG GGCGA CCTTT GGTCGCC €. GGC CTC EMMNGTGAGCG — AGCG
Cr FIDO, ddaellf, - ---—----- ----- —-- - - GGECGCC CEGGGC GTC @  CANNNEN GGlE
P FID 10, 4h3061.. AGGCCGCCC GGGCG TCG GGCGA CCTTT BMGTICGCC C  GGC CTC A  GIGAGCG — AGCG
Bk FUD 11, 654786, - GGCCGCCC GGGCG TCG GGCGA CCTTT GGTCGCC € GGC CTC A GTGAGCE — ----
D FID 12, 940526.. AG-CCGCCC GGGCG TCG GGCGA CCTTT GGTCGCC G GEC M@- -  ------- AGHG
Bk FUD 13, 4c35bb., GAIGCCGCCC MGGMGATCG GGCGA  CCTTT GGTCGCC C  GGCHMCTC 6 ATGGACABIGEAGCG
1.pITR A~ GG - @G -@-AG - KGAG G - - GAGT G CEEAAGTEEATNEATTAG G G - GINNGE - BN GEG G0 G0 GEmAGHA GA -
2 Mem.
Cr FID2, 3d01579.. A GCH CA C AG ----- —--------- CTCCATGE-CTAGGG GTTC CTGCGGCCGCCGCCAGAGA
Bk FID3, 7p514de,, A GCH C A- AGAGG ---TGGCCAACTCCATCACTAGGG GTTC CTG--GCCGCCGCCAGAGA
be FIDZ, 703934, A GCG CHAG ABAG- ---TGGCCAACTCCATCACTAGGG MITEIC CTGCGGCCGCCGCCAGAGA
Dk FIDS, 22¢5a37.. A GCHN AG ----G MGETGGCCAACTCCATCACTAGGGEMGTTIC CTGCGGCCGCCGCCAGGGG
Gk FIDG, 536b7ce.. A GC AG BIG--G BAGTGGCCAACTCCATCACTAGGG GTTC CTGCGGCCGCCGCCAGAGA
Do FID7, d5d88c7.. A GC A- AG--- ---TGGCCAACTCCATCACTAGGG GTTC CTGCGGCC--CGCCHMIGAGA
Lk FID8, 801feda.. G GC MG A---- -AGTGGCCAACTCCATCACTAGGG GTTCHICTGCGGCCGCCGC--GAGA
Lk FIDQ, ddael1f.. G EC EG AGEGGENGAGTGGH-AACTCEAT-ACTAGGHE BBTH CEENMEACGGCCGCCAGAGA
B FIC 10, 463061... A GB A---- -AGTGGCCAACTCCATCACTAGGG GTTC CTGCGGCCGCCGCCAGAGA
Gk FUD 11, 654786, - ANl _MBIGG BAGTGGCCAACTCCATCACTAGGGRIGTTC CTGCGGCCGCCGCCAGGRMA
B FID 12, 940526.. ABG C G ABEIAGTGE BAGTGGCCAACTCCATCACTAGGG GTTCMICTGCGGCCGCCGCCAGGGGE
Gk FUD 13, 4c35bb., A BICE GG GAMGE B----GCCAACTCCATCA-TAGGG GTTC CTGCGGCCGCCGCCAGAGA

1. pITR

- -ECACEG - GTACTAGTAAA - - GGAEAGGGAAGGGAGIEA

GCGITOACGEETCTAATECCA GEAATTTGGG

Supplementary Figure S9. 12 read examples aligned to the junction ITR between genome-backbone fusions are shown.
Junction ITRs still harbour a 11 nt deletion and sequencing quality drops downstream of the ITR internal palindrome (12

read examples mapped to pITR).
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Supplementary Figure S10

—L

—_—T

[ FUD 4, 5d09b3.

REV1, 347 transge...

Ce FUR 2, adeB11b..
L+ FUD 3, Yeba3ab.

[4 FUD 5, adbff31...
L4 FID 6, 531f71a...
O FID 7, 47723,
L+ FUD 8, 3a63a2d.
L FUDQ, 31378e4,
L FUD 10, cb40b7...
Ce FUC 11, 64f833...
[+ FUC 12, 6b0afd..

TAATGACCCOGTAATTGATT - ACTATTAATAALT - AGG- - - - CAATAATE - - AATGTCAACGEGTATATETG GECCGTACATOGETCTAGAAGEG GEEG

- BATTEGEGGE

AATOTCAACGCGTATATCTGOCCCGTACATCGCTCTAGAAGCGGCCGEG
AATOTCAACGCGTATATCTGOCC - GTACATCGCTCTAGAAGCGEC -GEG

AATTC---GC
AATTC---GC

CAATAATCGRAATGTCAACGCGTATATCTGOCCC GTACATC GETC TAGAAGC GGCCGEGRAATTC - - - G0

TAATGACCCCOTAATTGATTHACTATTAATAACT AGG CAATAATC
TAATGACCCCGTA-TTGATT ACTATTAATAACT AGG CAATAATC
TAATGACCCCGTAATTGATT ACTATTAATAACT GGG

TAATGACCCCGTAATTGATT ACTATTAATAACT AGG CAATAATC
TAATGACCC-GTAABTGATT ACTABTAATAACT AGG CAATAATC
TAATGACCCCGTAATTGATT ACTATTAATAACT AGG CAATAATC
TAATGACCCCGTAATTGATT ACTATTAATAACT AGG CAATAATC
TAATGACCCCGTAATTGATT ACTATTAATAACT AGG CAATAATC
TAATGACCCOGTAATTGATT ACTATTAATAACT MG CHEBBEC AATAATC
TAATGACC--GTAATTGATT ACTATTAATAACKEAGG CAATAATC
TAATGACCCCGTAATTGATT ACTATTAATAACT AGG CAATAATC

AATGTCAACGCGTATATCTGGCC - GTACATCGCTCTAGAAGC GGC GEGHE
AATOTCAACG--TATATCTGOCCCGTACATCGCTCTAGAAGCGGCCGLEG
AATOTCAACGCGTATATCTGOCCCGTACATCGCTCTAGAAGCGGCCGLEG
AATOTCAACGCGTATATCTGOCCCGTACATCGCTCTAGAAGCGGCCGLEG
AATOTCAACGCGTATATCTGOCCCGTACATCGCTC - - GAAGCGGCCGEG
AATOTCAACGLGTATATCTGOCCCGTACATCGETCTAGAAGLGGECGLG
AATGTCAACGCGTATATCTGGOCCCGTACATCGCTCTAGAAGCGGCH-CG
AATOTCAACGCGTATATCTGOCCCGTACATCGCTCTAGAAGCGGECGEG

AGHTIECEGC
AATTC---GC
GGET-C---GC
AATTC---GC
AATTC---GC
AATTC---GC
AATTC---GC
AATTC---GC

REV1, 347 transge...

GEEGGTETE- GATAGGEGGEEGEAG GAATECE - TAGTGATGGAGTTGGECACTEEETETET - - - GEGEGETE- GET - E6- ETEART A G GEEG GGEGADE - - BAAGGTEGED

AAAGGTCGOC
AAAGGTCGOC
AAAGGTCGOC
AAAGGTCGOC
AAGEEEGGCG
AA-GGTCGECC
[ = = “[ele] clale
ARAGGTCGOC
AAACGEEC GGG

C& FUD 2, a4e811b.. GCCGGTCTC GATEEGCGGCCGCAGGAAC--- TAGTGATGGAGTTGGCCACTCCCTCTCT GCGCGETC GET C6 CTCACTGAGGCCGGGCGACT
D& FUD 3, 7eba3ab.. GCCGGTCTC GA---GOGGCCECAGGAAC--- TAGTGATGG-GTTGRCCACTCCCTOTCT GCGCGETC GET C6 CTCACTGAGGCCGGGCGACT
4 FUID 4, 5d09b3, GCCGETCTC GATAGGCGGCCGCAGGAACCCC TAGTGATGGAGT TGGCCACTCC---TCT  GCECGCTC BET C- -TCACTGAGGCCGGGCGACT
[+ FID 5, adbff31... GCCGGTCTCHGATAGGCGGCCGCAGHE---CCC TEGTGATGGAGT TGGECACTCCCTCTCT  GOGCGCTC GET C6 CTCACTGAG-CCGGREGACT
[ FUD 5, 531f71a.. GCCGGTCTC GATAGGCGGCCGCAGGAACCCC TAGTGATGGAGT TRGCCACTCCCTCAMBAGEGC----TC GCT CG CTCACTGAGGCCGEEGGGCH
[ FUD 7, b477e23.. GCCGGTCTC GATAGGCGGCCGCAGGAACCCC TEGTGATGGAGT TGGCCACTCC-TCTCT  GOGCGCTC GCT CEMCTCACTGAGGCCGGGCGACT
[ FUC B, 3a63a2d.. GCCGGTCTC GATEGGCGGCCGCAGGAGCCC- TAGTGATGGAGTTGGCCACTCCCTCTCT  GOGCGCT- GCT CG CTCGCGHAGEGCGGGCHANG
[+ FUDQ, 31378ed... GCCGGTCTC GATEGGCGGCCGCAGGAACCCCETAGTGATGGAGT TGGCCACTCCCTCTCT  GOGCGCTC GET CG CTCACTG------ GGCGACC
Ce FUC 10, cb40b7.. GCCGGTCTC GATAGGCGGECGCAGGAACCCC TAGTGATGGAGTTGGCCACTCOCTCTCT  GOGCGCTCHGCT CEMCTCACTGAGGCCGEGGG--C
e FUC 11, 64FB3 GCCGGTCTC GATAGGCEGECGCECHEGGGREC TAGTGATGGAGTTGGCCGCTMCCTCT-- GOGCGCTC GCTECG CTCACTGAG-CCGOGCGACCEBAAAGGTCGCC
Ce FUD 12, 6b0afd.. GCCGGTCTC GATAGGCGECHE-CEGGAACCCC TAGTGATGGAGTTGGCCACTCCCTCTCN BEGCGCGCTC GCT CEMCTCACTGAGGE -GRGCGACT

AAAGGTCGCC

L FUD 11, 6483

REV 1, 347 transge..

[ FUID 2, a4eB11b.

[ FUD 3, 7eba3ab.
L4 FID 4, 5d09b63...

Ce FUD 8. 3263a2d..
De FUD G, 3137824,
B FUD 10, cb40b7.

[ FUD 12, 6b0afd...

EGAEGE- - - - BEG - GGET - - TNGEEE

GACGC
EMGHGC
CGACGC
CGACGC
| LY cleln

-GACGC
GOGCGE CCll MGG
CGACGE cc- --cT
CoAMEG GG ETAT
GG-CGCGEGECCG GGCT
CGACGE CGG EAGE

CCG GGCT  TTGCCCGGGCGEGCTCAGTGEEGHEG
--GCCCGGOCGRECTCAGTGAGCGAGCHR
CCEAGGCT  TTGCCCGGGEGGCCTCAGTGAGCGAGE -AGCH
GBCT  TTGCCCGGGCGGCCTC - GTGEGCGAGE G GHEN
Al EENTGGTEGCCCGG----CCTCAGTGAGCGAGE -AGCHE
-TGCCCGGGCGRECTCAGTGAGCGGLCGAGT -
TEGCCCGG- - - -CCTCARTGAGC GEEGGENGE
TTECCCGEGEEGCGECENECABNGAGCGAGC GG GCGEARA - - - AGTG CCCAACI* --TCACTAGGG-TTCCTECGGEC——
TTGENC GEECGGCCTCAGTOABGE BEETGESC GHG A MGEEET

CHCABAE- - GGAGTGGC-AACTCCATCAC TAGGEGTECCGGCENGE -
CoBAEA-— - -TGGCCAACTCCETCACTAGGG - TTCC THC GGCCGE

GECTEAGT GAGEGAGEGAGEG - EGEAGAGAG GGAGTG GECAACTECATEARTAG GG GTTEET GEGGEEGEE G EEAGAGATE

TCHATCACTAGEG--TCCTGC rlc- BETCARET-CC
CCAACTCCATCACTANG- -TECCTAC C-CCICGCIA— ---

TT--CCGGRCGEMCCTC - GTEAGCGAGCG-GCE ColABAG- CC.»‘\FTF-—AACTCCATC_CFCﬁC-CCCC_C_»lGC

T-GCCCGRGEG

TCAGTOAGCGAGC -AGCHE GRGGEEANTARGE TTECTAEGGCH

FEV 1, 347 transge...

8- - BE GG TARTAGTAARGGARAGGCAAGE GAGEAGTG GITEADGEET GTAATENEA GEAATIT G GGAG GEEAAG GGG GTA GATEADET GA GATTAG GAGTT - G- - - -GAGA

L4 FIID 4, 5d09b63...

[Cé FUID 10. cb40b7.

L4 FIID 2, adeB11b..
[ FUD 3, 7eba3ab.

L FUD 5, adbff31..
Ce FUD 6, 531f71a..
L FUR 7, h477e23..,
Ce FUC B, 3a63a2d.
Ca FUD O, 31378e4,

L4 FUD 11, 54FB33...
L4 FID 12, 6b0afd...

- --GOTACTAGTAAAGGACAGGCAAGG GAGCAGTGGTTCACGCCTGTAATCCCAGCAATTTGGGAGGCCA-GOTOGGGTAGATCACCTGAGATTAGGAGTT o GAGA
A CCGOTA----TAAAGGACAGGGAGEGEGGCAGTGGT TCACGCC-GTAATCCCAGCAATTTGGGAGGCCAAGGTOGGETA--- -~ CCTGAGATTAGGAGT TG GAGA
- mmmmem- TAGTAAAGGACAGGLAGGG- - GCAGTGGT TCACGCCTGTAATCCCAGCAAT TTGGGAGGCCAAGCTGRATAGATCACCTGAGATTAGGAGTT G GAGA
A CCHGTACTAGTAAAGGACAGG-AAGGGAGCAGTGGTTCACGCC---AATCCCAGCAATTTGGGAGGCCAAGGTGGGTE--TCACCTGEG- THAGGAGTT G GAGA
A CCGETACTAGTAA-GGACAGGGA--GGAGCERTGGTTCACGCCTGTAATCCCAGCAATTTGGEAGGCCAAGGTGGGTAGATCACCTGAGATTAGGAGTT G GAGA
A CCOOTACTAGTAAAGGACAGG-AAGGGAGCAGTGGTTCACGCCTGTAATCCCAGCAATTTGOGAGGCCAAGGTGOGTAGATCACCTGAGATTAGGAGTT G GAGA
A CCGOTACTAETGGAG-ACAGGOAAGGG- -~ CAGTGGTTCACGCCTGTAATCCCAGCAATTTGGOAGGCCAAGCTGLOTAGATCACCTGAGATTAGGAGTT G GAGA
A CHGGTACTAGTAAAGGACAGGCAGHEG GGEEGENGCHTTCACGCCTGTAATCCCAGCAAT TTGGGRAGGCCAAGGTGGGTAGATCACCTGAGATTAGGAGTT GGG AGA
A CCGETACTAGTAAAGGACAGGCAAGGGAGCAGTGGTTCACECCTGTAATCCCAGEAAT T-GGGAGGCCAAGCTGGGTAGATCACC TGAGRRTAGGAGTT G GAGA
AMRCMGGTAC TAGTAAAGGAC-GGGAAGG- - - CAGTGGT TCACGCCTGTAATCCCAGCAAT TTGGAAGGCMGAG-TOGGATAGATCACC TGAGATTAGGAGTT G GAGA
- ————TGCTAGTAAAGGACAGGGA-GGGAGCAG'I"’\GTFCACGCCTGTAATCCC.-'-\GCAATTFGGGAGGCCAAGGTGGGFAGATCACCTGAGATTAGGAGTF G GAGA

Supplementary Figure S10. Junction ITRs between genome-genome fusions have two D-sequences and sequencing
quality drops downstream of the internal palindrome (BC). The 11 nt deletion present on producer plasmid level is absent
in the genome-genome fusions (11 read examples mapped to in silico constructed genome-genome fusions).
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Supplementary Figure S11

279
Coverage 0

[+ 1, pRepCap SGTATTTANGEEEGAGTGACEABGEAGCGTETEEATTTT GAA CEC
PS5 |

. AAV? Rep ! AAVI Cap —p

Supplementary Figure S11. p5 coverage drops sharply at position +12 of the promoter’s TATA-box.
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Supplementary Figure S12
mKate2 CDS
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Supplementary Figure S12. Plasmid map of pITR (pUC19bb_ITR_EXS_CMV_mKate2_hGH-pA) with GC content

graph. The right ITR (proximate to the hGH-pA) harbors a 11 nt deletion.

Supplementary Figure S13
7,000

pHelper

11,635 bp

Supplementary Figure S13. Plasmid map of pHelper (Agilent Technologies) with GC content graph
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Supplementary Figure S14

ot
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Supplementary Figure S14. Plasmid map of pRepCap (pRep2Cap9) with GC content graph.

AAV9_Cap
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Supplementary Figure S15

1) initial alignment to genome " true, unknown sequence identities
. a_len . v///a schematic alignment results
dat ' ' a_len length of adapter sequence
adapter s_st/en start/end of alighment on subject sequence
e, initial transposition site estimate

read v

(query) ////

genome H N ; //'/'; EEE

(subject) s_st s_én

= estimate e,

2) realignment to composite ) )
reference seauences ref, composite reference with
feference sequences genomic seq. starting at site s

a_len 75nt .
I — } | AS(q,s) score of alignment of query g
to subject s
@ e:.] 5 6;59 e, final transposition site estimate
O .
% . I'ead ’ %
& + 4 : /
g e, 1 et73 =W of i A
o _’_, s ry 4
Q ) 4 31 s s+74
5 e +0 e +74 X .
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D ) + ing ali

2 e +1 e +75 scoring alignment

o L]

. estimate e,= arg max AS(read, ref)
4 4 se
e +15 e +89 {615, _e+15)

Supplementary Figure S15. Overview of the estimation of transposase insertion sites. 1) At first, each read is aligned to
the genome using minimap2 and the map-ont preset, rejecting secondary alignments and alignments shorter than 100 nt.
The start of the aligned genomic sequence is taken as the initial estimate e; of the transposase insertion site. 2) The
estimate is refined by realigning the read against 31 composite reference sequences refs with s € {e1-15, ..., €4, ..., e1+15},
each of which is composed of the adapter sequence followed by 75 nt genomic sequence starting at site s of the genome.
The final transposase insertion site estimate is set to site s of the reference sequence refs that produces the highest
alignment score.
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