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Fig. S1: Impact of repair template homology arm length, strand complementarity and symmetry on o)
HDR efficiency. For each target site and each repair template type, average HDR efficiencies resulting %
from 5 repetitive experiments were plotted as perfect repair events (panel A) or erroneous repair 3
. . ()
events (panel B). NT: non-target, T: target, 60-120-180: total repair template length, S: symmetrical, A: )
o

asymmetrical. Error bars represent the SEM for 5 independent biological replicates each consisting of
a pooled sample of 20 embryos.
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Fig. S2: Schematic representation of erroneous repair template integration events in the smadéa
zebrafish gene with the NGS reads sequence as reference point. For both the ‘NT 120 S’ and ‘T 120 &’
repair templates, 3 examples of NGS reads are schematized to clarify the erroneous integration
patterns that were encountered. For each ‘Example’ in the graph, both the reference sequence and
the actual NGS read are depicted. The reference sequence consists of a black and a grey arrowed
strand, representing the sense and antisense DNA strand, respectively. These strands serve as a
reference frame used to estimate the size of the erroneous integration events and to indicate to which
part of the reference sequence the integrated part of the repair template corresponds. The NGS read
consists of both bold and thin arrowed segments. The bold segments correspond to the part of the
read that actually mapped to the reference sequence during the NGS data analysis workflow. The thin
lines correspond to the segments identified as non-matching (categorized as ‘clipped off’ by the CIGAR
algorithm, see Fig. S4). Dashed segments represent an integration event, not corresponding to the
sequence of the targeted gene. In both the repair template and the NGS read, precise base pair
substitutions are indicated with red marks. Sequences corresponding to these examples are listed in
Table S2.
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Fig. S3: Impact of chemical compound administration through incubation on HDR efficiency. Twenty
embryos injected with mixes containing the NT 120 S repair template were incubated in screening
medium supplemented with a chemical compound that either inhibit specific components of the NHEJ
pathway, including SCR7, NU7441 and KU0O060648 or that were shown to stimulate the HDR pathway,
including RS1 and L755507. Three independent experiments were carried out and average total HDR
rates are shown, split up in two categories: perfect repair % (plain bars) and erroneous repair %
(dashed bars). Error bars represent the SEM for 3 independent biological replicates each consisting of
a pooled sample of embryos. Indel rates depicted in this graph, are listed in Table S4. Statistical tests
performed: independent samples t-test for normal distributed groups.
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o DSB farmation
BN . 37

CCTGAGGTAGGTCGTAGARAGATGCTGAGAGAGGCGTCGTGARCT miiliiilﬂfni GCGAAGCTCCCAGTAAGCCACATTACACCAGTGGTTCTGCGCCAGCGAGGAGG

GGACTCCEICCAGCATCTTCTACGACTCTCTCCGCAGCACTTGACCCATGTCCGCCGGGT@TGCCCACGCTTCGAGGGTCATTCGGTGTAATGTGGTCACCAAGACGCGGTCGCTCCTCC
3’ ! 50

9 End resection

5 3
CCTGAGGTAGGTCGTAGAAGATGCTGAGAGAGGCETCETGAACTGEGTACAGECGGCC A~ == == = === === m = —mm o m oo oo oo A
BGAm === = m oSS mmmmmmmmmmmmmmmm—m—m———————-oe- GIGCCCACGCTTCGAGGGTCATTCGGTGTAATGTGGTCACCAAGACGCGGTCGCTCCTCC

37 o

€ 71205 template binding and DNA synthesis — round 1

h’ 3r

CCTGAGGTAGGTCGTAGAAGATGCTGAGAGAGGCH TCGTGAACTGGATACAATCGTCCCACGCGTGTGCGAAGCTCCCAGTAAGCCACATTACACCAGTGGTTCTGCGCCAGCGAGG&
\\IIIIIIIIJIIIIIHHHHHHIIIIIHI\HHIII\I\IIIIIIIHIIII
GGACTCCATCCAGCATCTTCTACGACTCTCTCCGCAGCAC! TTGACCTATGTTAGCAGGGTGCGCACACGCTTCGAGGGTCATTCGGTGTAATGTGGTCACCAAGACGCGGTCGCTCCTCC
3’ 5
GG~~~ GIGCCCACGCTTCGAGGGTCATTCGGTGTAATGTGGTCACCAAGACGCGGTCGCTCCTCC
3 =N

e Template Switching (mechanism c in figure 6¢} and DNA S\/nthesis —round 2
50
CCTGAGGTAGGTCGTAGAAGATGCTGAEBEAEGCGTCGTGAACTGGATACAA
¥

il
OOV LY O¥O0DVYLOYD0ILODYYD0SLO L0800

CAGCGAG??AGATGCTGAG
GGACTCCATCCAGCATCTTCTACGACTCTCTCCGCAGCACTTGACCTATGTTAGC AGGGTGCECACACGCTTCGAGEETCATTCGETGTARTGTGGTCACCARGACGCGGTCGCTCCTCE
3¢ 51
GGA- - - - -GTGCCCACGCTTCGAGGETCATTCCGTCTAATGTGETCACCARGACGCGETCGCTCCTCE
3r 57

©  Template switching (mechanism ain figure 5c) and DNA synthesis — round 3

CCTGAGGTAGGTCGTAGARGATGCTGAGAGAGGCGTCGTGAACTGGATACAATCGTCCCACGCGTGTGCGARGCTIN

111

SSHBDVDLIBVBDLVJBLLVSVVSSVSLDSLVSYSSVBDSVDDBOD&DELﬂS
3¢

CASTAAGCCA
CATT4
199007

< TGCCCACGCTTC! TCATTCGGTGTAATGTGGTCACCAAGACGCGGTCGCTCCTCC
3 5

@ Template switching (mechanism d in figure 6c) and DNA synthesis — round 4, followed by resolution

51
CCTGAGGTAGGTCGTAGAAGATGCTGAGAGAGGCGTCGTGAACTGGATA:

o1?
&gqaaaavmmvovoosvvmsvooomosvvsosmsmaasDVDD

€ .

CAGCGAGGAAGATGCTGAGGAAGATTGTATCCAGTTCACGACGCACCTACCCTACACGGGTGCGAAGCTCCCAGTAAGCCACATTACACCAGTGGTTCTGCGCCAGCGAGGAGG
111

B A- == m oo o GTGCCCACGCTTC J.L.AJ.J.LL-A:J.L-;J.AALL-:J.(:l:J.k_ACCAAGALbLl:hJ.LbLJ.LLJ.LL
37 EM

0 Resulting NGS read sequence

ACATAGACCTGTACCCTGAGGTAGGTCGTAGAATGCTGAGAGAGGCGTCGTGAACTGGATACAATCGTCCCACGCGTGTGCGAA
GCTCCCAGTAAGCCACATTACACCAGTGGTTCTGCGCCAGCGAGGAAGATGCTGAGGAAGATTGTATCCAGTTCACGACGCACC
TACCCTACACGGGTGCGAAGCTCCCAGTAAGCCACATTACACCAGTGGTTCTGCGCCAGCGAGGAGGGAGACATACTGGCAT

Fig. S4: Multiple template switching events occur during SDSA-dependent DSB repair. The origin of
the complex mutational patterns encountered in this study is depicted, using an NGS read sequence,
obtained from the analysis of the T 120 S repair template at the smad6a sgRNA target site. DSB
formation (step 1) by Cas9 is followed by DNA end resection (step 2). Binding of the repair template
(in yellow), is followed by DNA synthesis (blue arrow), leading to the lengthening of the 3’ single-
stranded DNA tail (blue bases) (step 3). Note the introduction of the intended precise base pair
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substitutions, (underlined in the repair template). The complex dissociates and the 3’ DNA tail,
reanneals to the repair template, using a 2 bp microhomology pattern (step 4). This mechanism
corresponds to ‘mechanism c’ depicted in Fig. 6C. From here DNA synthesis (green arrow) and further
lengthening of the 3’ single-stranded DNA tail (green bases) takes place. Red-colored bases are
introduced via a non-identified template switching and DNA synthesis step. Complex dissociation and
a reannealing step, using a 7 bp microhomology pattern, corresponding to ‘mechanism a’ depicted in
Fig. 6C, leads to further lengthening of the 3’ single-stranded DNA tail by DNA synthesis in the opposite
direction (pink arrow and bases) (step 5). Again, brown-colored bases are introduced via a non-
identified template switching and DNA synthesis step. Finally, reannealing according to ‘mechanism d’
depicted in Fig. 6C, using a 3 bp microhomology pattern, leads to a final DNA synthesis step (light green
arrow and bases), followed by the resolution step (step 6). The resulting NGS read sequence, with
color codes, is depicted at the bottom of the graph (step 7). The black-colored bases at the edges
perfectly match the endogenous DNA sequence flanking the 120 depicted base pairs.
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Filtering and
preprocessing

Read categorization

v
containing indel

Quality trimming not containing indel mutations .
mutations

FaN

screening read sequence for
presence base pair changes
(input parameter 2)

' 4 N

Mapping containing bp subtistutions WT
1 A

selecting reads that fully categorizing reads with < or >
overlap the cut site (i.e. a 60 bp than 10 non-aligned
region around the Cas9 cut site nucleotides (clipped) at 5’

(input parameter 1)) and/or 3’ (input parameter 3)

Selection cut site- perfect erroneous

spanning reads repair repair

Fig. S5: Adapted BATCH-GE Next-Generation Sequencing data analysis pipeline for indel, perfect and
erroneous repair rate calculation. Following quality trimming and read mapping, reads that fully
overlap the cut site were divided into four categories (indel mutations, wild type, perfect repair and
erroneous repair). Discrimination between perfect and erroneous repair is based on the number of
nucleotides that are clipped from the alignment, i.e. ‘S’ or ‘H” in the CIGAR specification for respectively
soft and hard clipping. The BATCH-GE script needs specification of certain parameters. First, the precise
screening region which is used in the last filtering step and the first categorizing step where the reads
are divided into reads that do or do not contain any indels, can be modified (30 bp up and downstream
of the theoretical cut site in our analyses —input parameter 1). Second, the BATCH-GE analysis method
requires a repair template sequence as an input parameter for the HDR analysis. In our analyses, we
supplied the repair template sequence fragment running from the first to the last base pair substitution
(input parameter 2). A third input parameter is required as well, stating that an analysis discriminating
between perfect and erroneous repair is desired (input parameter 3). Input parameters are also listed
in Table S12.
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SUPPLEMENTARY TABLES

Table S1: perfect and erroneous repair rates presented in Fig. 1B

1 2 3 4 5 1 2 3 4 5
smadéa non-target 60S 2,86 0,00 1,18 0,07 2,01 0,00 0,00 0,00 0,07 0,06
1208 5,97 1,54 2,12 4,04 1,78 0,16 2,56 1,98 2,69 4,89
180S 2,86 4,26 2,79 2,01 8,14 1,17 1,54 2,85 1,15 1,74
120 A left 4,80 6,16 3,47 1,68 4,83 3,50 5,24 0,69 1,68 4,29
120 A right 1,91 0,41 3,51 0,37 0,70 0,18 0,43 0,10 0,46 0,35
target 60S 7,05 0,90 0,94 1,52 2,68 0,07 0,00 0,94 0,46 0,00
120S 1,77 5,01 1,01 0,78 1,05 1,77 3,45 2,02 0,88 0,70
180S 2,25 2,43 2,47 0,90 1,48 1,29 0,29 1,51 0,13 1,02
120 A left 0,29 0,65 0,21 0,31 0,00 0,00 0,16 0,21 0,00 0,00
120 A right 1,70 1,38 3,27 3,15 2,28 1,61 3,55 2,87 2,32 0,78
tprkb non-target 60S 0,00 0,07 1,40 0,22 0,59 0,00 0,28 0,11 0,28 0,22
1208 0,39 0,78 0,68 0,55 3,92 5,49 3,40 2,94
180S 1,42 0,28 0,48 0,44 0,25 2,85 0,83 2,71 2,07 0,87
120 A left 1,68 1,09 0,75 3,64 1,24 1,68 0,54 1,50 4,55 4,97
120 Aright 0,00 0,06 0,65 0,00 0,00 0,00 0,25 0,11 0,33 0,00
target 60S 0,35 0,34 3,51 0,22 1,83 0,14 0,40 0,19 0,22 1,50 c
120S 1,48 1,89 0,85 1,08 2,63 2,43 3,28 2,28 _g
180S 0,63 0,32 0,61 0,41 0,48 0,76 1,62 0,79 0,93 0,48 ‘E“
120 A left 0,26 0,00 0,00 0,00 0,00 0,20 0,24 0,00 0,00 0,00 16
120 A right 2,68 1,04 4,20 1,85 1,74 2,01 0,00 1,87 1,11 0,63 "E
pls3 non-target 60S 0,28 0,91 0,36 0,26 0,00 0,00 0,08 0,09 0,06 0,00 =
1208 0,49 1,78 0,77 0,51 0,00 4,87 8,13 1,28 1,52 0,25 S
180S 1,18 2,82 0,26 0,80 0,46 0,39 1,69 1,55 1,20 0,46 €
120 A left 0,00 1,81 3,50 0,33 0,32 0,00 1,81 3,50 0,00 0,96 g
120 A right 0,13 0,33 0,14 0,08 0,00 0,00 0,57 0,00 0,16 0,00 K]
target 60S 0,39 0,45 0,43 0,58 0,29 0,26 0,23 0,00 0,19 0,00 %
1208 0,39 0,52 0,34 0,37 1,00 0,20 0,77 1,37 3,18 2,23 Uj)
180S 0,57 0,30 0,54 0,00 1,87 1,72 0,76 0,00 0,92 0,80 .
120 A left 0,95 0,12 0,41 0,00 0,00 0,00 0,00 0,00 0,00 0,00 ‘é
120 Aright 0,97 0,00 1,02 0,38 1,29 0,00 0,53 1,32 0,76 0,74 K2
slc2a10 non-target 60S 1,37 1,78 0,51 3,68 2,57 0,81 0,11 0,07 0,99 0,51 (%
1208 0,65 3,74 0,76 1,40 2,20 0,76 9,57 1,76 1,90 4,93 %
180S 0,88 1,00 1,42 1,89 0,23 1,12 1,55 1,78 1,89 1,32 (]
120 A left 1,29 2,26 0,65 0,20 1,45 1,93 3,11 1,30 1,01 1,09 =
120 A right 0,57 0,62 1,26 1,15 0,78 0,05 0,06 0,17 0,06 0,00 ﬁ
target 60S 1,77 0,49 4,47 0,38 1,91 0,00 0,05 0,32 0,00 0,00 g
1208 0,46 1,46 0,99 2,85 2,23 1,84 1,46 3,81 0,62 3,74 [e]
180S 0,48 0,28 0,19 0,60 0,49 0,10 0,46 0,19 1,09 0,49 =
120 A left 1,90 0,53 0,79 0,84 1,16 0,35 0,10 0,00 0,00 0,00 %
120 A right 3,74 0,70 1,13 1,26 1,48 1,10 0,35 0,32 0,58 0,29 §
A
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Table S2: sequence NGS reads depicted in Fig. 2 and Fig. S2

TTAACATGTCGCTTCCACCTCTCTTTCAGATGCCAGTATGACTCCCTCCTCGCTGGCGCAGAACCACTGGTGTAA
TGTGGCTTACTGATGCTGAGAGAGGCGTCGTGAACTGGATACAATCGTCCCACGCGTGTGCGAAGCTCCCAGT
AAGCCACATTACACCGGTGGTTCTGCGCCGCCTGTACCCAGTTCACGACGCCTCTCTCAGCATCTTCTACGACCT
ACCTCAGGGTACAGGCCTATGTTTGGG
TACCCTGAGGTAGGTCGTAGAGGATGCTGAGAGAGGCGTCGTGAACTGGGTACAGGCGGCCCTCCTCGCTGG
GCGCAGAACCACTGGTGTAATGTGGCTTACTGGGAGCTTCGCACACGCGTGGGAGGCGTCGTGAACTGGATA
CAATCGTCCCACGCGGGTGCGAAGCTCCCAGTAAGCCACATTACACCAGTGGTTCTGCGCCAGCGAGGAGGG
AGACATACTGGCATCTGAAAGAGAGGTGGGAACG
TTACACCAGTGGTTCGTAGAAGATGCTGAGAGAGGCGTCGTGAACTACACATTACACATCGTAGAAGATGCTG
AGAGAGGCGTCGTGAACTGGATACAATCGTCCCACGCGTGTGCGAAGCTCCCAGTAAGCCGCATTACACCAGT
GGTTCTGCGCCTCTGTGGTTCTAACCGTCGGATATCGGGAAGCTGAAGCTCCGACAGGTCTCACAGTGCGAAG
GTCTCACTAATGTGAGAGAGGCGTCGTGAA
ACATAGACCTGTACCCTGAGGTAGGTCGTAGAATGCTGAGAGAGGCGTCGTGAACTGGATACAATCGTCCCA
CGCGTGTGCGAAGCTCCCAGTAAGCCACATTACACCAGTGGTTCTGCGCCAGCGAGGAAGATGCTGAGGAAG
ATTGTATCCAGTTCACGACGCACCTACCCTACACGGGTGCGAAGCTCCCAGTAAGCCACATTACACCAGTGGTT
CTGCGCCAGCGAGGAGGGAGACATACTGGCAT
CGTGAACTGGGTACAGGCGGCCCAGCATCTTCTACGAGCATCTTCTGAGGTAGGTCGTAGAAGATGCTGAGA
GAGGCGTCGTGAACTGGATACAATCGTCCCACGCGTGTGCGAAGCTCCCAGTAAGCCACATTACACCAGTGGT
TCTGCGCCAGCGAGGAGGGAGACATACTAGCATCTGAAAGAGAGGTGGAAACGACATGTTAAGCATAAATTT
AAAATAGAGAACACGAATCAAAATAAATAAAAT
TATGTCTCCCTCCTCGCTGGCGCAGAACCACTGGTGTAATGTGGCTTACTGAGGTAGGTCGTAGAAGATGCTG
AGAGAGGCGTCGTGAACTGGATACAATCGTCCCACGCGTGTGCGAAGCTCCCAGTAAGCCACATTACATTGTA
TCCAGTTCACGACGCCTCTCTCAGCATCTTCTACGACCTACCTCAGGTACCCAGTACCCAGTTCACGACGCCTCT
CTCAGCATCTTCTACGAC

NT 120S 2

T120S 2
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Table S3: perfect repair rates presented in Fig. 3

perfect repair (%)

Experiment 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
Position bp substitution -14 -9 -8 -5 2 5
60S 000 000 008 000 045 000 000 000 007 065 000 000 000 007 065 000 0,00 1,18 007 071 28 000 118 0,07 201 28 000 126 @ 0,07 1,82
120S 5,97 0,52 1,39 2,70 1,77 5,97 1,54 1,47 3,03 1,78 5,89 1,54 1,44 3,03 1,78 5,97 1,54 1,38 3,03 1,78 597 1,54 2,12 4,04 1,78 597 1,54 1,92 4,04 1,78
NT 180S 0,93 2,87 1,69 1,43 8,14 0,99 3,43 2,79 1,72 8,14 0,79 3,43 2,92 1,65 8,14 0,94 4,12 2,86 1,80 8,14 2,86 4,26 2,79 2,02 8,14 2,65 4,26 2,72 1,73 6,94
120 A left 428 585 348 1,40 429 475 586 348 168 429 475 601 348 168 429 475 616 3,48 168 429 481 6,16 = 3,48 168 482 453 599 2,09 | 084 1,87
smad6a 120 A right 0,49 0,02 3,29 0,05 0,18 0,85 0,02 3,31 0,05 0,53 0,80 0,02 3,27 0,05 0,53 0,76 0,12 3,24 0,06 0,53 1,92 0,41 3,51 0,37 0,70 1,43 0,25 3,34 0,26 0,53
60S 0,15 0,21 0,00 0,61 0,19 6,52 0,28 0,32 0,91 1,72 6,52 0,28 0,32 0,91 1,72 6,52 0,28 0,62 0,91 1,72 7,04 0,90 0,94 1,51 2,68 6,67 0,55 0,62 1,36 2,68
120S 081 1,11 1,00 088 026 1,13 | 1,71 1,01 078 044 | 129 1,71 1,01 078 035 1,13 1,71 1,01 078 044 1,77 501 1,01 | 078 1,05 1,45 4,92 1,01 | 078 0,78
T 180S 0,24 0,44 1,51 0,26 0,78 0,80 1,33 2,36 0,45 1,05 0,80 1,25 2,36 0,45 1,05 0,88 1,33 2,36 0,48 1,02 2,25 2,43 2,47 0,90 1,47 1,85 1,98 2,47 0,55 1,41
120 A left 0,00 0,41 0,21 0,31 0,37 0,00 0,41 0,21 0,31 0,37 0,00 0,41 0,21 0,31 0,00 0,00 0,41 0,21 0,31 0,00 0,29 0,65 0,21 0,31 0,00 0,00 0,73 0,21 0,31 0,00
120 Aright 075 078 098 187 0,67 122 | 078 1,42 2,25 1,55 1,32 | 098 1,42 | 220 155 1,22 1,18 1,42 | 2,25 1,55 1,70 1,38 | 327 3,5 2,28 1,70 = 1,19 264 | 2,93 2,23
Position bp substitution -14 -8 2 5 8 11
60S 0,06 0,07 1,26 0,03 0,30 0,00 0,07 1,30 0,06 0,37 0,00 0,07 1,41 0,22 0,60 0,06 0,07 1,48 0,22 0,60 0,00 0,07 1,48 0,19 0,60 0,00 0,07 0,97 0,16 0,60
120S 047 076 079 037 039 078 | 069 055 039 078 068 055 039 078 079 037 039 076 069 037 039 053 068 018
NT 180S 028 042 032 037 013 028 028 048 029 025 1,43 | 028 048 044 025 1,71 042 055 044 038 1,43 028 048 044 0,25 1,41 028 032 044 0,38
120 A left 0,84 0,54 0,75 2,73 0,00 1,05 1,08 0,75 3,64 1,24 1,68 1,08 0,75 3,64 1,24 1,68 1,08 0,75 3,64 1,24 1,68 1,08 0,75 3,64 1,24 0,84 0,55 0,75 0,90 1,22
tprkb 120 Aright 020 000 011 000 000 000 000 011 005 000 000 006 065 000 000 000 000 076 000 000 000 000 065 0,00 000 000 000 065 0,00 0,00
60S 028 013 228 017 021 000 | 0,07 237 | 022 045 036 034 350 022 1,8 021 034 350 022 1,75 | 000 020 322 017 1,71 | 000 014 322 022 1,59
120S 0,52 0,54 0,48 0,12 0,62 0,54 0,61 0,23 1,48 1,89 0,85 1,08 1,37 1,62 0,98 0,96 1,48 1,62 0,98 0,96 1,48 1,36 0,98 0,84
T 180S 0,38 0,54 0,53 0,41 0,35 0,38 0,00 0,44 0,10 0,14 0,63 0,32 0,62 0,42 0,49 0,88 0,32 0,78 0,31 0,62 0,38 0,32 0,62 0,31 0,55 0,51 0,32 0,53 0,52 0,49
120 A left 0,07 000 000 000 000 000 000 000 000 000 02 000 000 000 000 026 000 000 000 000 026 000 000 0,00 000 000 000 000 0,00 0,00
120 A right 067 000 215 037 048 067 000 215 055 078 @ 268 104 420 | 185 1,74 | 2,68 1,04 | 4,05 1,85 1,74 | 2,67 1,04 | 420 @ 165 1,74 1,35 1,04 420 @ 185 1,74 e
Position bp substitution -15 -12 -3 1 10 Ke)
60S 014 049 009 006 017 078 074 027 058 087 028 099 036 032 017 028 091 036 039 017 021 058 027 013 0,00 ®
120S 0,49 1,34 051 076 025 056 1,56 051 076 051 063 1,66 077 051 025 049 1,77 | 077 051 000 021 08 077 026 051 g
NT 180S 0,79 169 051 040 046 079 2,82 051 1,19 | 092 1,19 1,69 051 079 046 1,19 28 026 080 046 079 1,69 026 040 0,00 o
120 A left 000 @ 1,30 209 033 032 000 18 209 066 032 | 0,00 155 349 033 032 000 18 349 033 032 000 129 069 000 032 E
pls3 120 A right 000 019 029 004 000 054 029 021 040 000 027 034 014 008 000 027 034 014 008 000 013 019 014 012 0,00 E
60S 000 011 000 010 000 013 068 08 049 09 026 023 029 058 007 039 045 043 058 029 000 011 029 068 0,07 =
120S 020 052 000 000 044 059 052 000 000 066 000 052 035 018 1,01 039 052 035 038 1,01 020 052 035 038 089
T 180S 019 = 015 000 000 027 09 09 027 000 08 077 030 027 000 054 057 030 054 000 187 077 046 027 000 027 g
120 A left 000 000 020 000 000 000 047 041 000 000 000 012 041 000 000 095 012 041 000 000 000 023 000 000 0,00 a
120 Aright 032 000 015 019 018 065 160 058 0,75 1,09 1,30 000 1,16 038 092 097 000 103 038 129 032 053 073 038 092 %
Position bp substitution -15 -14 -13 -10 1 6 (%]
60S 025 044 005 060 031 018 044 002 053 036 018 044 005 055 031 050 074 044 074 041 1,37 1,79 051 368 257 043 066 015 034 0,31 :,,
120S 0,49 124 | 026 060 116 042 124 | 026 050 1,22 | 047 122 | 033 | 050 1,16 = 0,85 1,49 | 033 1,20 139 065 374 076 1,39 221 029 1,04 017 029 0,46 £
NT 180 S 0,30 0,64 0,47 0,18 0,29 0,24 0,64 0,47 0,18 0,17 0,24 0,64 0,47 0,18 0,17 0,59 1,09 0,47 0,36 0,57 0,88 1,00 1,42 1,89 0,23 0,18 0,82 0,12 0,09 0,12 g
120 A left 08 094 065 000 037 078 09 043 000 037 08 094 043 020 037 1,05 1,32 1,29 | 041 048 128 226 065 020 145 071 084 022 0,00 0,37 E
slc2a10 120 A right 000 002 000 001 000 000 001 000 001 000 003 000 005 001 022 034 03 031 043 022 057 062 1,26 1,15 078 003 001 007 006 0,11 8
60S 0,00 0,05 1,97 0,13 0,94 0,00 0,00 1,97 0,17 0,90 0,00 0,05 1,94 0,26 0,94 0,25 0,39 2,22 0,60 1,32 1,77 0,49 4,47 0,38 1,91 0,04 0,15 1,26 0,34 1,28 >
120S 020 025 049 010 033 007 033 049 010 033 020 025 054 010 036 046 073 059 026 063 046 1,46 | 099 2,84 222 027 025 054 213 0,89 (%]
T 180 S 000 009 006 044 033 000 005 013 038 029 000 005 013 038 029 019 032 070 109 066 048 028 019 060 049 010 019 013 027 0,29 %
120 A left 0,10 0,05 0,00 0,00 0,00 0,03 0,00 0,00 0,00 0,00 0,03 0,05 0,00 0,14 0,00 0,42 0,38 0,40 0,00 0,00 1,90 0,53 0,79 0,00 0,00 0,16 0,10 0,00 0,14 0,00 o
120 Aright 0,07 0,00 0,05 0,03 0,04 0,07 0,00 0,02 0,00 0,04 0,07 0,00 0,02 0,03 0,07 0,29 0,82 0,37 0,59 0,65 3,74 0,71 1,13 1,26 1,48 1,25 0,12 0,39 0,31 0,58 §
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Table S4: perfect and erroneous repair rates presented in Fig. 4 (compound injection)

1 2 3 4 5 1 2 3 4 5
no compound 5,97 1,54 2,12 4,04 1,78 0,16 2,56 1,98 2,69 4,89
KU0060648 5,92 1,76 9,41 0,81 1,58 4,86 0,93 1,75 1,94 2,06
1755507 5,34 1,48 2,59 3,48 5,96 1,93 6,49 2,65 2,45 2,55
smadéa NU7441 3,38 5,71 1,19 2,67 1,37 0,75 1,27 4,07 2,03 0,68
SCR7 2,16 1,07 0,89 2,65 0,68 3,72 1,16 0,78 4,76 0,68
RS1 1,20 2,35 3,65 2,22 3,99 0,00 4,51 0,00 2,22 5,52
no compound 0,39 0,78 0,68 0,55 3,92 5,49 3,40 2,94
KU0060648 0,87 2,35 0,79 0,58 2,34 5,81 7,06 6,15 0,00 2,34
ork L755507 0,55 1,85 1,14 0,00 0,00 2,89 4,61 6,26 0,00 2,94
NU7441 0,00 0,00 1,29 0,00 0,00 2,15 3,25 3,38 0,68 1,64
SCR7 0,00 0,24 0,50 0,00 0,00 2,49 0,47 1,00 11,25 8,51
RS1 0,00 1,95 0,00 0,00 1,89 0,00 3,25 1,69 2,61 1,89
no compound 0,49 1,78 0,77 0,51 0,00 4,87 8,13 1,28 1,52 0,25
KU0060648 1,75 0,66 1,42 0,58 1,23 5,24 7,23 8,78 3,69 3,70
L755507 1,40 0,55 0,54 1,23 1,54 472 4,98 4,70 2,87 1,54
pls3 NU7441 1,16 2,52 0,88 0,37 0,41 1,45 9,88 11,82 1,12 2,06
SCR7 1,73 1,46 9,43 1,28 1,72 10,64 5,33 5,66 4,70 0,00
Rs1 2,42 0,44 2,16 0,00 0,00 2,42 3,95 4,58 6,28 0,76
no compound 0,65 3,74 0,76 1,40 2,20 0,76 9,57 1,76 1,90 4,93
KU0060648 0,79 2,40 0,99 1,20 3,06 1,64 2,99 1,54 3,23 7,87
eza10 1755507 0,09 2,02 0,42 0,97 4,02 0,89 2,26 0,60 1,74 2,68
NU7441 0,00 0,00 0,90 1,23 2,07 0,00 1,21 3,01 4,53 2,53
SCR7 1,03 1,07 0,80 0,76 0,00 3,55 3,13 1,84 0,95 1,83
Rs1 0,81 3,62 1,62 1,44 4,06 2,03 1,88 1,98 3,31 6,35
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Table S5: perfect and erroneous repair rates presented in Supplementary Fig. S3 (compound incubation)

1 2 3 1 2 3
no compound 1,33 3,64 0,00 2,80 2,27 0,17
KU0060648 1,19 0,00 0,39 2,83 0,00 1,17
smadéa L755507 1,33 1,97 2,63 2,87 3,03 3,64
NU7441 0,88 2,68 0,00 4,27 1,17 16,30
SCR7 2,47 4,30 10,93 5,07 3,75 6,11
RS1 1,45 4,98 3,14 4,55 1,87 2,79
no compound 2,63 0,61 0,00 2,63 1,02 2,26
KU0060648 0,00 2,12 0,00 1,53 1,69 10,00
tprkb L755507 1,89 2,58 2,15 16,04 2,58 5,12
NU7441 0,30 0,00 0,00 0,30 0,00 1,36
SCR7 0,00 1,74 2,89 1,52 2,62 1,27
RS1 0,87 0,23 0,00 0,87 3,17 2,17
no compound 0,67 0,26 0,54 3,19 2,93 1,08
KU0060648 0,56 0,35 0,00 1,83 5,98 1,04
L755507 1,12 0,25 0,75 4,31 2,97 6,29
pls3 NU7441 1,08 0,47 1,39 2,94 1,17 4,65
SCR7 0,88 0,00 0,60 4,09 1,42 2,19
RS1 1,43 0,95 0,00 2,04 6,20 3,68
no compound 1,62 0,25 0,87 3,62 0,39 2,08
KU0060648 0,18 1,13 1,96 0,57 2,04 2,24
L755507 1,29 0,57 0,82 4,42 0,64 1,12

slc2a10

NU7441 0,94 0,08 1,09 3,11 0,23 4,00
SCR7 1,07 0,14 1,04 3,38 0,07 2,13
RS1 0,16 0,95 1,03 0,10 1,28 1,37
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Table S6: perfect and erroneous repair rates presented in Fig. 5

1 13,75 0,13
2 22,97 0,00
3 8,51 0,00
4 0,26 0,26
smadéa 5 0,70 22,06
6 0,48 0,00
7 10,65 21,82
8 0,14 0,14
1 0,00 1,82
2 10,33 6,04
3 0,15 0,00
4 0,04 0,00
slc2a10 s 0,05 0,00
6 0,19 0,00
7 0,27 0,40
8 0,17 0,08

Table S7: gBlock designs for tprkb, pls3, slc2a10 and smad6a

CCGCTAGCTAATACGACTCACTATAGGATGCATTCCAGATCCT
tprkb 2 + GGATGCATTCCAGATCCTGGIGG GGGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTC
CGTTATCAACTTGAAAAAGTGGCACCGAGTCGGTGCTTTT
CCGCTAGCTAATACGACTCACTATAGGCTGTCACGTGGTCAA
pls3 7 + GGCTGTCACGTGGTCAACATIGG CATGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGT
CCGTTATCAACTTGAAAAAGTGGCACCGAGTCGGTGCTTTT
CCGCTAGCTAATACGACTCACTATAGGAGCAAAGATAACATG
slc2a10 2 + AAAGCAAAGATAACATGCGGAGG CGGGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGT
CCGTTATCAACTTGAAAAAGTGGCACCGAGTCGGTGCTTTT
ACCGCTAGCTAATACGACTCACTATAGGGTACAGGCGGCCCA
smadéa 4 - GGGTACAGGCGGCCCACACGGG CACGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGT
CCGTTATCAACTTGAAAAAGTGGCACCGAGTCGGTGCTTTT
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Table S8: single-stranded oligodeoxynucleotide (ssODN) designs for tprkb, pls3, slc2a10 and smad6a

tprkb

pls3

slc2a10

orientation

non-target

target

non-target

target

non-target

target

length (nt)
60

120

180

left

right
60

120

180

left

right
60

120

180

left

right
60

120

180

left

right
60

120

180

left

right
60

120

180

ssODN sequence (5’-3’)
TAATAAAGGTTGTGGACGCATTTCAGATCCTCGTAGCCACCAATAAAGCAGTTCACCTTC
TGTACGTATATTTACCTTTTTATTTTTTTITAATAAAGGTTGTGGACGCATTTCAGATCCTCGTAGCCACC
AATAAAGCAGTTCACCTTCATAAAATCGGGAAAATGAAAACCAGAAGCC
AAATAATAGTCAAAATATATTCTAAAAACATGTACGTATATTTACCTTTTTATTTTTTTTTAATAAAGGTT
GTGGACGCATTTCAGATCCTCGTAGCCACCAATAAAGCAGTTCACCTTCATAAAATCGGGAAAATGAAA
ACCAGAAGCCTTTACTCTGAAATCATTTTCAATCTTTCAC
AAATAATAGTCAAAATATATTCTAAAAACATGTACGTATATTTACCTTTTTATTTTTTTTTAATAAAGGTT
GTGGACGCATTTCAGATCCTCGTAGCCACCAATAAAGCAGTTCACCTTC
TAATAAAGGTTGTGGACGCATTTCAGATCCTCGTAGCCACCAATAAAGCAGTTCACCTTCATAAAATCG
GGAAAATGAAAACCAGAAGCCTTTACTCTGAAATCATTTTCAATCTTTCAC
GAAGGTGAACTGCTTTATTGGTGGCTACGAGGATCTGAAATGCGTCCACAACCTTTATTA
GGCTTCTGGTTTTCATTTTCCCGATTTTATGAAGGTGAACTGCTTTATTGGTGGCTACGAGGATCTGAAA
TGCGTCCACAACCTTTATTAAAAAAAAATAAAAAGGTAAATATACGTACA
GTGAAAGATTGAAAATGATTTCAGAGTAAAGGCTTCTGGTTTTCATTTTCCCGATTTTATGAAGGTGAA
CTGCTTTATTGGTGGCTACGAGGATCTGAAATGCGTCCACAACCTTTATTAAAAAAAAATAAAAAGGTA
AATATACGTACATGTTTTTAGAATATATTTTGACTATTATTT
GAAGGTGAACTGCTTTATTGGTGGCTACGAGGATCTGAAATGCGTCCACAACCTTTATTAAAAAAAAAT
AAAAAGGTAAATATACGTACATGTTTTTAGAATATATTTTGACTATTATTT
GTGAAAGATTGAAAATGATTTCAGAGTAAAGGCTTCTGGTTTTCATTTTCCCGATTTTATGAAGGTGAA
CTGCTTTATTGGTGGCTACGAGGATCTGAAATGCGTCCACAACCTTTATTA
AGCCTCTGCCATTGGGTGCCACGTGGTGAATATTGGAGCATTAGACCTTCGAGAAGGGAA
GCAGGAGAATCTTAACTTGGCTCTCAATTCAGCCTCTGCCATTGGGTGCCACGTGGTGAATATTGGAGC
ATTAGACCTTCGAGAAGGGAAACCTCATCTGGTTTTAGGGCTTCTGTGGCA
TGCTATATTGAAAAACATTCTTTCCATCCTGCAGGAGAATCTTAACTTGGCTCTCAATTCAGCCTCTGCC
ATTGGGTGCCACGTGGTGAATATTGGAGCATTAGACCTTCGAGAAGGGAAACCTCATCTGGTTTTAGG
GCTTCTGTGGCAGATCATCAAGATTGGTCTGTTTGCTGACAT
TGCTATATTGAAAAACATTCTTTCCATCCTGCAGGAGAATCTTAACTTGGCTCTCAATTCAGCCTCTGCC
ATTGGGTGCCACGTGGTGAATATTGGAGCATTAGACCTTCGAGAAGGGAA
AGCCTCTGCCATTGGGTGCCACGTGGTGAATATTGGAGCATTAGACCTTCGAGAAGGGAAACCTCATC
TGGTTTTAGGGCTTCTGTGGCAGATCATCAAGATTGGTCTGTTTGCTGACAT
TTCCCTTCTCGAAGGTCTAATGCTCCAATATTCACCACGTGGCACCCAATGGCAGAGGCT
TGCCACAGAAGCCCTAAAACCAGATGAGGTTTCCCTTCTCGAAGGTCTAATGCTCCAATATTCACCACG
TGGCACCCAATGGCAGAGGCTGAATTGAGAGCCAAGTTAAGATTCTCCTGC
ATGTCAGCAAACAGACCAATCTTGATGATCTGCCACAGAAGCCCTAAAACCAGATGAGGTTTCCCTTCT
CGAAGGTCTAATGCTCCAATATTCACCACGTGGCACCCAATGGCAGAGGCTGAATTGAGAGCCAAGTT
AAGATTCTCCTGCAGGATGGAAAGAATGTTTTTCAATATAGCA
TTCCCTTCTCGAAGGTCTAATGCTCCAATATTCACCACGTGGCACCCAATGGCAGAGGCTGAATTGAGA
GCCAAGTTAAGATTCTCCTGCAGGATGGAAAGAATGTTTTTCAATATAGCA
ATGTCAGCAAACAGACCAATCTTGATGATCTGCCACAGAAGCCCTAAAACCAGATGAGGTTTCCCTTCT
CGAAGGTCTAATGCTCCAATATTCACCACGTGGCACCCAATGGCAGAGGCT
TCTGACCTTTTTAAATCAAAGGATAACATGAGGAGAAGAACGGTGATTGGTGTTGGGTTG
CAGCATCAGCAAAGTGAGAAATATGGTGTTTCTGACCTTTTTAAATCAAAGGATAACATGAGGAGAAG
AACGGTGATTGGTGTTGGGTTGGTGCTGAGTCAGCAGTTCACAGGTCAACCA
AGATTAACAGAGGAAACGGAAACATCAAATCAGCATCAGCAAAGTGAGAAATATGGTGTTTCTGACCT
TTTTAAATCAAAGGATAACATGAGGAGAAGAACGGTGATTGGTGTTGGGTTGGTGCTGAGTCAGCAG
TTCACAGGTCAACCAAATGTGCTCTTTTACGCCTCAACTATACTT
AGATTAACAGAGGAAACGGAAACATCAAATCAGCATCAGCAAAGTGAGAAATATGGTGTTTCTGACCT
TTTTAAATCAAAGGATAACATGAGGAGAAGAACGGTGATTGGTGTTGGGTTG
TCTGACCTTTTTAAATCAAAGGATAACATGAGGAGAAGAACGGTGATTGGTGTTGGGTTGGTGCTGAG
TCAGCAGTTCACAGGTCAACCAAATGTGCTCTTTTACGCCTCAACTATACTT
CAACCCAACACCAATCACCGTTCTTCTCCTCATGTTATCCTTTGATTTAAAAAGGTCAGA
TGGTTGACCTGTGAACTGCTGACTCAGCACCAACCCAACACCAATCACCGTTCTTCTCCTCATGTTATCC
TTTGATTTAAAAAGGTCAGAAACACCATATTTCTCACTTTGCTGATGCTG
AAGTATAGTTGAGGCGTAAAAGAGCACATTTGGTTGACCTGTGAACTGCTGACTCAGCACCAACCCAA
CACCAATCACCGTTCTTCTCCTCATGTTATCCTTTGATTTAAAAAGGTCAGAAACACCATATTTCTCACTT
TGCTGATGCTGATTTGATGTTTCCGTTTCCTCTGTTAATCT
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smadé6a

non-target

target

left

right
60

120

180

left

right
60

120

180

left

right

CAACCCAACACCAATCACCGTTCTTCTCCTCATGTTATCCTTTGATTTAAAAAGGTCAGAAACACCATAT
TTCTCACTTTGCTGATGCTGATTTGATGTTTCCGTTTCCTCTGTTAATCT
AAGTATAGTTGAGGCGTAAAAGAGCACATTTGGTTGACCTGTGAACTGCTGACTCAGCACCAACCCAA
CACCAATCACCGTTCTTCTCCTCATGTTATCCTTTGATTTAAAAAGGTCAGA
AGGCGTCGTGAACTGGATACAATCGTCCCACGCGTGTGCGAAGCTCCCAGTAAGCCACAT
CCTGAGGTAGGTCGTAGAAGATGCTGAGAGAGGCGTCGTGAACTGGATACAATCGTCCCACGCGTGT
GCGAAGCTCCCAGTAAGCCACATTACACCAGTGGTTCTGCGCCAGCGAGGAGG
GGGGCAGCAGGCCCAAACATAGGCCTGTACCCTGAGGTAGGTCGTAGAAGATGCTGAGAGAGGCGTC
GTGAACTGGATACAATCGTCCCACGCGTGTGCGAAGCTCCCAGTAAGCCACATTACACCAGTGGTTCT
GCGCCAGCGAGGAGGGAGACATACTGGCATCTGAAAGAGAGGTGG
GGGGCAGCAGGCCCAAACATAGGCCTGTACCCTGAGGTAGGTCGTAGAAGATGCTGAGAGAGGCGTC
GTGAACTGGATACAATCGTCCCACGCGTGTGCGAAGCTCCCAGTAAGCCACAT
AGGCGTCGTGAACTGGATACAATCGTCCCACGCGTGTGCGAAGCTCCCAGTAAGCCACATTACACCAG
TGGTTCTGCGCCAGCGAGGAGGGAGACATACTGGCATCTGAAAGAGAGGTGG
ATGTGGCTTACTGGGAGCTTCGCACACGCGTGGGACGATTGTATCCAGTTCACGACGCCT
CCTCCTCGCTGGCGCAGAACCACTGGTGTAATGTGGCTTACTGGGAGCTTCGCACACGCGTGGGACGA
TTGTATCCAGTTCACGACGCCTCTCTCAGCATCTTCTACGACCTACCTCAGG
CCACCTCTCTTTCAGATGCCAGTATGTCTCCCTCCTCGCTGGCGCAGAACCACTGGTGTAATGTGGCTTA
CTGGGAGCTTCGCACACGCGTGGGACGATTGTATCCAGTTCACGACGCCTCTCTCAGCATCTTCTACGA
CCTACCTCAGGGTACAGGCCTATGTTTGGGCCTGCTGCCCC
ATGTGGCTTACTGGGAGCTTCGCACACGCGTGGGACGATTGTATCCAGTTCACGACGCCTCTCTCAGCA
TCTTCTACGACCTACCTCAGGGTACAGGCCTATGTTTGGGCCTGCTGCCCC
CCACCTCTCTTTCAGATGCCAGTATGTCTCCCTCCTCGCTGGCGCAGAACCACTGGTGTAATGTGGCTTA
CTGGGAGCTTCGCACACGCGTGGGACGATTGTATCCAGTTCACGACGCCT
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Table S9: injection mix compositions

Cas9 (1000 ng/ul) 0,7 ul 0,7 ul 0,7 ul 0,7 ul 0,7 ul 0,7 ul
sgRNA (100 ng/ul) 0,7 ul 0,7 ul 0,7 ul 0,7 ul 0,7 ul 0,7 ul
phenol red (2%) 1pl 1l 0,8 ul 0,8 ul 1l 0,8 ul
ssODN (10 pM) 0,8 ul 0,8 ul 0,8 ul 0,8 ul 0,8 ul 0,8 ul
compound ol 0,4 pl (10 mM) 1l (2 mMm) 1 ul (0,5 mM) 0,2 ul (20 mMm) 1ul(2,5mM)
nuclease-free water 0,8 ul 0,4 ul oul oul 0,6 ul oul

Table S10: Selected concentrations compound incubation

SCR7 5
NU7441 2
KU0060648 2
RS1 100
L755507 2

Table S11: PCR primers for tprkb, pls3, slc2a10 and smad6a

torkb forward TCACCCCAAGCACATAAACA
r
P reverse CGCCAACATAGGGAGAACAT
153 forward ACCCTGTTTGTTTTCCCGTA
s
P reverse TTGTCATTACCATGCCCAAG
forward TCACGGTTGGCATCTTGATA
slc2a10
reverse AAGTGCATCGTTTCGTTGTG
forward GCCAGGACTCAAAAACAAGC
smad6a
reverse CACACTGTTCGGGTCGTATG

Table S12: input parameters BATCH-GE

tprkb chr4 28383726 28383785 (C)GCATT(T)CAGATCCT[C]GT(A)GC(C)AC(C)  yes
pls3 chr14 13159801 13159860 (G)TG(C)CACGTGGT(G)AA[T]ATTGGAGC(A yes
slc2a10 chr11 2348500 2348559 (T)(C)(A)AA(G)GATAACATG[A]GGAG(A) yes
smadéa chr7 33912937 33912996 (A)TACA(A)(T)CG(T)CCCAC[G]CG(T)G yes
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