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Figure S1. Size of deletions and insertions is not affected by C-NHEJ
deficiency.

a. Box and whisker / scatter plots showing distribution of deletion sizes by
genotype. Each circle represents one sequence. Bold horizontal lines indicate
medians. The median deletion size in WT (8 bp) is not significantly different from
the median net deletion in any other genotype assayed. The median deletion
size in polQ mutants is significantly smaller than that in rad51 (p=0.01), rad51
lig4 (p<0.01), and lig4 (p=0.02) flies (2-tailed Mann-Whitney test). This is
consistent with po/lQ mutants less frequently resecting to repeats that could be
used for SD-MMEJ. WT n=70; pol Qn=57; ku70 n=62; rad51 ku70 n=48; rad51
n=55; rad51 lig4 n=63; lig4 n=83.

b. Box and whisker / scatter plot of sizes of net insertions at end-joining repair
junctions by genotype. Bold horizontal lines indicate medians. Genetic
background did not significantly affect median insertion length (p=0.7, Kruskal-
Wallis test). Variance of insertion lengths is significantly decreased relative to
wild-type in polQ mutants (p=0.05, Levene's Test).
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Figure S2. Combined effects of sequence context and genotype on
deletion boundary frequency.
Histograms show right (a-d) and left (e-h) deletion boundaries in rad51, ku70,
rad51 ku70, and rad51 lig4 genetic backgrounds. Histograms show frequency, as
percentage of total repair products, of deletion boundaries associated with net
insertions (black), junctional microhomologies (gray) and apparent blunt joins
(white). "Deletion boundary" is defined as the position (including junctional
microhomologies, if any) at which an uninterrupted match between the original
[lw] sequence and the repair junction resumes. X axis indicates the top strand
sequence. Deletions extending beyond the sequence depicted are represented

by a plus sign (+).




Figure S3

a. TCGGTACATTACCCTG Tlaccct|GGCCGCATAGGCCACTAGT
AATTCGGTACATTACCC GGCCGCATAGGCCACTAGTGG
GTACATTACCCTGTTA TlaacaqlGGCCGCATAGGCCACTAGT
GTACATTACCCTGTTAT- GGCCGCATAGGCCACTAGTGG

b original CGGTACATTaccctGTTAT CCCTAGCGGCCGCATA

repaired CCCTACATTaccct@T---  -faccct]-GeCCGeATA

original ATTACCCTGTTAT CCCTAGCGGCCGCataGGCCAC
repaired ATTACCC--|atal-  --————- GGCCGCataGGCCAC

original CGGTACATTACCctgttAT  CCCTAGCGGCCGCATA
repaired CCCTACATTACCCtgttAT  -[aacag-GGCCGCATA

original CCCTGTTAT  CCCTAGCGGCCGCATAGGCCactAGT
repaired CCCTGTTAT  --lagt]--GGCCCCATAGGCCactAGT

Figure S3. Structure of indels formed by repair events includes
characteristic patterns of short repeats present in the original sequence.
Additional examples illustrating the patterns described in the caption to Figure 4.
Sequences are (top to bottom) Supplemental Table S7 sequence 31;
Supplemental Table S6 sequence 6; Supplemental Table 7 sequence 65;
Supplemental Table S6 sequence 8.



Figure S4

a. step 1)CGGTACATTACCCTGTTA[ggcatalececceld:ivNelellsircTr
step 2)CGGTACATTACCCTGTTAlggeatalccccceANdeecACTA

b. step 1)TACATISNelokisC T TAlggo tagthGCCGCATAGGCCACTAGT
step 2)TACATTACCCTGTTA[ggotagtleeecccATAdedeXedAC T

c. step 1)TACATINNSeiNeldiiAlacagggtalcGCCCGCATAGGCCACTAG
step 2)TACATTACCCTGTTA|acagggtalGGCCGCAINNelelel8~CTAG

1)CG‘CCCTGTlacattacattacattacattacccggtacattatccaCTAGC 13bp)ACTAGTGGAT
acattacattacattacattacccggtacattatcca|CTAGC (13bp)ACTAGTGGAT

( )
( )
acattacattacattacattacccggtacattatccalCTAGC (13bp)ACTAGTGGAT
acattacattacattacattacccggtacattatccalCTAGC (13bp)ACTAGTGGAT
( )
( )
( )

acattacattacattacattaccecggtacattatccalCTAGC (13bp)ACTAGTGGAT
6)efelehwNOINRYNCCCTGT|lacattacattacattacattacceqggtacattatccalCTAGC (13bp)ACTAGTGGAT

7T)CGGTACATTACCCTGTlacattacattacattacattacccggtacattatecalCTAGC

13bp) AlGHW:NeuNe[e: Nk

e.
1)cI8B¥NcccrcTTATaat tataattataattattatagtjcGCCGCATAGGCCACTAG
2)CATTACCCTCIINNRE Rt tataat tataattattatagt|GGCCGCATAGGCCACTAG
3)CATTACCCTGTTAT]a |t tataat tat tat agt|GGCCGCATAGGCCACTAG
4)CATTACCCTGTTAT|aattataattEiEIttattatagt]cGCCGCATAGGCCACTAG
5)CATTACCCTGTTAT[aattataat|dRdel tattatagt|GGCCGCATAGGCCACTAG
6)CATTACCCTGTTAT[aattataattataattattatagtjeGCCCCAT A SOINRNAC




Figure S4. Repair product sequences consistent with multi-step SD-MMEJ.
Repair by multi-step SD-MMEJ produces repair products that can be "dissected"
into an uninterrupted series of overlapping direct and/or inverted repeats
spanning the insertion and flanking sequence on both sides. Only top strands
(3'-5") shown. Notational conventions as described in Figures 5 and 6.

a. SD-MMEJ by two sequential rounds of direct (loop-out) synthesis from the
right side of the DSB. Step 1: Bottom strand at leftmost GGCC (red, underlined)
anneals to the top strand at the right-hand GGCC (white on red). GCATA (white
on red) templates synthesis resulting in 3'-CG... (bottom strand, not shown).
Step 2: The 3' CG base-pairs with the leftmost GC in TAGGC (white on red).
TAG (white on red) templates synthesis producing 3'-AT... (bottom strand, not
shown) which anneals to the top strand TA on the other side of the DSB (red,
underlined, capitalized). Sequence shown is sequence 113 in table S8.

b. SD-MMEJ repair via snap-back synthesis on each side of the DSB. Step 1:
Terminal base A of the 3' end to the left of the DSB (blue, capitalized, underlined)
anneals to T four bp to the left (white on blue). Primer extension and dissociation
result in a single stranded 3' end with newly synthesized sequence gggta (blue,
lowercase, underlined). Step 2: The 3' CCGG (complementary to blue
underlined GGCC) snaps back and anneals to GGCC (white on blue). ACTA
(white on blue) templates synthesis of 5'...TGAT-3' (bottom strand, not shown),
which has two bp of microhomology to the 3' end produced in Step 1. Sequence
shown is sequence 114 in table S8.

c. SD-MMEJ repair with snap-back synthesis on the left DSB end and and loop-
out synthesis on the right. Sequence shown is sequence 11 in table S8.

d. Repair product with a long insertion consistent with repair by six Iterative
rounds of loop-out SD-MMEJ on the right side of the DSB and a single round of
snap-back synthesis on the left. Sequence shown is sequences 93 and 94 in
table S8.

e. Repair product with a long insertion consistent with repair by five iterative
rounds of snap-back SD-MMEJ on the left side of the DSB and one round of
snap-back SD-MMEJ on the right. Self-complementarity of the insertion
suggests that newly synthesized sequence was subsequently used as a
template. Sequence shown is sequence 8 in table S8.
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Figure S5. SD-MMEJ events without insertions can be distinguished from
true blunt joins by repair product structure.

Deletions associated with true blunt joins (left) do not correlate with any short
repeats present in the repair product and do not create longer repeats at the
apparent point of ligation. SD-MMEJ events where the template for the newly
synthesized microhomology is adjacent to the primer (right) do not produce net
insertions, but do create a repeat where one instance of the repeated motif
contains the point of ligation. Identically colored boxes represent direct repeats.
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Figure S6. SD-MMEJ events can be distinguished from MMEJ at pre-
existing microhomologies by repair product structure.

Deletions associated with true blunt joins (left) do not correlate with any short
repeats present in the repair product and do not create longer repeats at the
apparent point of ligation. MMEJ at pre-existing direct repeats (center) does not
create a longer repeated motif. SD-MMEJ event (right) can create a junction that
is locally indistinguishable from MMEJ at pre-existing microhomologies, but
unlike MMEJ at pre-existing microhomologies, creates a longer repeated motif.
Identically colored boxes represent direct repeats.



Table S1.

mean | median

(bp) (bp)
WT 1.8 2.0
polQ 1.9 2.0
ku70 2.0 2.0
rad51 ku70 1.6 1.0
rad51 1.8 1.0
rad51 lig4 2.1 2.0
lig4 1.9 1.0

Supplemental Table S1. Mean and median junctional microhomology lengths by genotype
Mean and median junctional microhomology length by genotype. Genetic background has no
significant effect on either the mean (p=0.91, one-way ANOVA) or the median (p=0.85, Kruskal-Wallis
test) junctional micronomology length.



Table S2.

original [lw] sequence

repair product

cccrl, TTAT! cecTAGCEGCCGCATARSECT [ Je[Jecc (19
cEafcarTaAddeic TTAT HSeAGCGGCCGCATA eebvdcarTal Jecc1] ] (15)8
TcEeggcATTACKETG, TTAT | cccTaGCcadse eeivicaTTacl]ec] ] (10)°
tacarTaccetl§, TTat! cecralicccSgagaTA .]dl ce : 9)°
TACATTACCETG, TTAT!cccTaGGeccceaTa L] (7)
TSR CATTARISC TG TTAT! CCCTAGCGAREG ralJec[e (6)"
TACARISACCCTG AT | CCCTAGCGGCCGCATA [Jrra[] (6)
tacarTaccchic rar [MdSRAGeGGCCGeATA cece] 4)°
TACATTACCCT, TTAT!ccCcTAGCGgccGeATA [Je[] (4)
CGGRNUATTACCCTG AT | CCCTAGCGGCCGCATA re[ ][ ]a 3)"
CATTACCCTG TTAS CCClAGCGGCCGCMINEG AN ANE 3)
AT rT/eTACATTACCCTG TTAT coCTACIgEC et Jcca[c 3)’

Supplemental Table S2. The SD-MMEJ model explains bias in frequency of specific junctional

microhomologies.

The most frequently observed junctional microhomology (top row) is consistent with SD-MMEJ repair
with a 4 bp direct/inverted repeat as a primer (Compare Figure 3a-c). Junctional microhomologies not
consistent with SD-MMEJ are not highlighted. Number of times a sequence was independently

recovered is indicated in parentheses. Positions of bottom and top strand nicks in the original

sequence indicated by subscripted/superscripted vertical lines. Microhomologies are indicated in the
original sequence as white on black with dotted underlines. Blue and red boxed/underlined repeated
motifs are SD-MMEJ consistent. Lettered superscripts cross-reference Table S4.




Table S3.

sequences of apparent blunt joins genotype deln
El indicates deleted sequence (bp)
1A1 GCAGCCGAATTCGGTACATTACCCTGTTAL]]GEGCCGCATAGGCCACTAGTGGATCTGGATC ! wr 7
2A2 GCAGCCGAATTCGGTACATTACCCTGTTAL]|GGCCGCATAGGCCACTAGTGGATCTGGATC 12 WT2 7
3A3 GCAGCCGAATTCGGTACATTACCCTGTTAL]GECCGCATAGGCCACTAGTGGATCTGGATC 3 wTe 7
4 GCAGCCGAATTCGGTACATTACCCTGTTAL|GGCCGCATAGGCCACTAGTGGATCTGGATC 1t wrt 7
5A5 GCAGCCGAATTCGGTACATTACCCTGTTAL]GECCGCATAGGCCACTAGTGGATCTGGATC 1° ku70! 7
676 GCAGCCGAATTCGGTACATTACCCTGTTAL]|GGCCGCATAGGCCACTAGTGGATCTGGATC 1° ,,-941 7
7A7 GCAGCCGAATTCGGTACATTACCCTGTTAL]GGCCGCATAGECCACTAGTGGATCTGGATC 1’ rad51 ku70" 7
gA8 GCAGCCGAATTCGGTACATTACCCTGTTAL[]GGCCGCATAGGCCACTAGTGGATCTGGATC 18 rad51 ku70° 7
9A9 GCAGCCGAATTCGGTACATTACCCTGTTAL]GGCCGCATAGGCCACTAGTGGATCTGGATC 1’ rad51 ,,-941 7
10470 | GCAGCCGAATTCGGTACATTACCCTGTTAT]E|GGCCGCATAGECCACTAGTGGATCTGGATC 1° rad51 ,,-942 7
11471 | ceaceeeaarTceeracarTaccererTazecccecarageceacTacreeaTcTeeaTe | 1t poIQ1 7
1281 GCAGCAGCCGAATTCGGTACATTACCCTGIE|egececaTageecacTAGTGGATCTGGATC | 112 Wt 10
1382 GCAGCAGCCGAATTCGGTACATTACCCTGIE|egececaTageeeacTAGTGGATCTGGATC | 113 rad51" 10
1483 GCAGCAGCCGAATTCGGTACATTACCCTGI]]|GGCCGCATAGECCACTAGTGGATCTGGATC 1t Ku70° 10
1584 GCAGCAGCCGAATTCGGTACATTACCCTGI]]|GECCGCATAGECCACTAGTGGATCTGGATC 1t° ,,-942 10
1685 GCAGCAGCCGAATTCGGTACATTACCCTGIE|GGececATAGGCCACTAGTGGATCTGGATC | 116 ,,-g43 10
1786 GCAGCAGCCGRATTCGGTACATTACCCTGIE|eGececaTaggecacTAGTGGATCTGGATC | 117 ,,-g44 10
1887 GCAGCAGCCGAATTCGGTACATTACCCTGI]]|GECCGCATAGECCACTAGTGGATCTGGATC 118 rad51 ,,-943 10
1988 GCAGCAGCCGAATTCGGTACATTACCCTGI]]|GECCGCATAGECCACTAGTGGATCTGGATC 1° rad51 Iig44 10
2089 GCAGCAGCCGAATTCGGTACATTACCCTGIE|gececaTaggecacTAGTGGATCTGGATC | 120 rad51 ,,-945 10
2187 | ceaccaceceaaTTeceTacATTACCCTGT[]GeCCGCATAGECCACTAGTGGATCTGGATC | 12T pole 10
22€7 AGCAGCCGAATTCGGTACAITACCCTGITAL|CCCTAGCGGCCGCATAGGCCACTAGTGGAT | 11l wrt 1
23%2 | AGCAGCCGAATTCGGTACAZTACCCTGITAL|CCCTAGCGGCCGCATAGGCCACTAGTGGAT | T12 Wt 1
24C3 AGCAGCCGAATTCGGTACAZTACCCTGTTAL|CCCTAGCGGCCGCATAGGCCACTAGTGGAT | T1° Ku70° 1
25¢4 AGCAGCCGAATTCGGTACAZTACCCTGTTAL|CCCTAGCGGCCGCATAGGCCACTAGTGGAT | 1T poIQ3 1
2627 AGCAGCCGAATTCGGTACATTACCCTGTTAL]eeccacATAGECCACTAGTGGATCTGGATC | 122 ,,-945 8
27°2 | accaccceanrTeeeTacarTaccererTAl]eeccacaTaGecCACTAGTGGATCTGGATC | 123 rad51 ku70° 8




28P3 AGCAGCCGAATTCGGTACATTACCCTGTTAL]GECCGCATAGECCACTAGTGGATCTGGATC rad51 ,,-946 8
29F7 GCAGCCGAATTCGGTACATTACCCTGTTAT[|CCGCATAGGCCACTAGTGGATCTGGATCCT - rad51% 9
30E2 GCAGCCGAATTCGGTACATTACCCTGTTAT[]|CCGCATAGGCCACTAGTGGATCTGGATCCT - ,,-946 9
31E3 GCAGCCGAATTCGGTACATTACCCTGTTAT[]|CCGCATAGGCCACTAGTGGATCTGGATCCT - rad51 ,,-947 9
32F1 GCAGCCGAATTCGGTACATTACCCTGTIAT[|GceeeceeaTaGGCCACTAGTGGATCTGGA | T11t rad51° S
3372 GCAGCCGAATTCGGTACATTACCCTGTIAT]GCGECCGCATAGGCCACTAGTGGATCTGGA | 1112 ,,-947 S
34%7 GCGTCGTTTAGAGCAGCAGCCGAATTCGGI]GECCGCATAGGCCACTAGTGGATCTGGATC 125 rad51 22
352 |  GCGTCGTTTAGAGCAGCAGCCGAATTCGGI[JGGCCGCATAGGCCACTAGTGGATCTGGATC | 126 pola? 22
3617 AGCAGCCGAATTCGGTACATTACCCTGITAL]CCGCATAGGCCACTAGTGGATCTGGATCCT | II° rad51° 10
3712 AGCAGCCGAATTCGGTACATTACCCTGITAL]CCGCATAGGCCACTAGTGGATCTGGATCCT | 11° rad51 ku70~ 10
38’ GCAGCCGAATTCGGTACATTACCCTGTTAZJJIAGCGGCCGCATAGGCCACTAGTGGATCTG - wre 3
392 GCAGCCGAATTCGGTACATTACCCTGTTAZ]JTAGCGGCCGCATAGGCCACTAGTGGATCTG - ku70® 3
40”7 AGCAGCCGAATTCGGTACATTACCCTGIZAL]CGGCCGCATAGGCCACTAGTGGATCTGGAT | IT” WT° 7
4172 AGCAGCCGAATTCGGTACATTACCCTGITAL]CGGCCGCATAGGCCACTAGTGGATCTGGAT | I1I° rad51 ,,-948 7
42X CAGCAGCCGAATTCGGTACATTACCCTGATI|CCACTAGTGEATCTGGATCCTCTAGAGTCG - Ku70° 20
a3t TCGTTTAGAGCAGCAGCCGAATTCGGTACAL]CTAGCGGCCGCATAGGCCACTAGTGGATCT - ku70® 14
44V AGCAGCCGAATTCGGIACATTACCCTGTZAL]JCATAGGCCACTAGTGGATCTGGATCCTCTA - wr'° 13
a5V AGCAGCCGAATTCGGTACATTACCCTGITAL|CCACTAGTGGATCTGGATCCTCTAGAGTCG | 11° rad51 ,,-949 19
46° ACCCTTACGTGGAATAAAAAAARATGAAAT]]GGCCGCATAGGCCACTAGTGGATCTGGATC - polQ” 459
47" TGCGTCGTTTAGAGCAGCAGCCGAATTCGG]CCCTAGEGGCCECATAGGCCACTAGTGGAT - wr 16
489 AGCAGCCGAATTCGGTACATTACCCTGITAL|CTAGCGGCCGCATAGGCCACTAGTGGATCT | 1110 w12 3
49° GCAGCCGAATICGGTACATTACCCTGTTAI|CGGCCGCATAGGCCACTAGTGGATCTGGAT - rad51 I,-g410 6
507 GCAGCAGCCGAATTCGGTACATTACCCTGI-JACTAGTGGATCTGGATCCTCTAGAGTCGAC - rad51 ku70° 23
51Y TAGAGCAGCAGCCGAATTCGETACATTACCE]GCGGecaeaTAGGCCACTAGTGGATCTGGA | Tv! rad51® 12
52V GCAGCCGAATTCGGTACATTACCCTGTTAT] GCATAGGCCACTAGTGGATCTGGATCC - rad51 8
53 GCAGCAGCCGAATTCGGTACATTACCCTGI]GCGGCCGCATAGGCCACTAGTGGATCTGGA | T11° rad51° 8
54% CAGCAGCCGAATTCGGTACATTACCCTGTIE)GCGGCCGCATAGGCCACTAGTGGATCTGGA | 11T polQ6 7
557 GTTTAGAGCAGCAGCCGAATTCGGTACATI[]GCGGCCGCATAGGCCACTAGTGGATCTGGA - wr 3 15
567 AGCAGCAGCCGAATTCGGTACATTACCCTGLJCCTAGCGGCCGCATAGGCCACTAGTGGATC - Ku70’ S
5774 | GCAGCCGAATTCGGTACATTACCCTGTTATJGCATAGGCCACTAGTGGATCTGGATCCTCT - wr 4 "




8 15
58AB AGcA(;CAGcCGAATTCGGTACATTACcCEEQQATAGmcTAGTGGATCTGGATCCTCT - lig4 :
18
59"‘C GCAGCCGAATTCGGTACATTACCCTGTTATE'EAQTAGTGGATCTGGATCCTCTAGAGTCG - ku7:)
5 1
60 GCAGCCGAATTCGGTACATTACCCTGTTATECCTAGCGGCCGCATAGGCCACTAGTGGATC n/a WT1 : 1
61 GCAGCCGAATTCGGTACATTACCCTGTTATECCTAGCGGCCGCATAGGCCACTAGTGGATC n/a WT1 : 1
62 GCAGCCGAATTCGGTACATTACCCTGTTATECCTAGCGGCCGCATAGGCCACTAGTGGATC n/a WT1 : :
63 GCAGCCGAATTCGGTACATTACCCTGTTATECTAGCGGCCGCATAGGCCACTAGTGGATCT n/a WT1 : :
64 AGCAGCAGCCGAATTCGGTACATTACCCTGECCCTAGCGGCCGCATAGGCCACTAGTGGAT n/a WT20 :
65 AGCAGCAGCCGAATTCGGTACATTACCCTGECCCTAGCGGCCGCATAGGCCACTAGTGGAT n/a WT21 :
66 AGCAGCAGCCGAATTCGGTACATTACCCTGECCCTAGCGGCCGCATAGGCCACTAGTGGAT n/a WT : 1
67 GAGCAGCAGCCGAATTCGGTACATTACCCTETTATCCCTAGCGGCCGCATAGGCCACTAGT n/a ku7010
1
68 GAGCAGCAGCCGAATTCGGTACATTACCCTETTATCCCTAGCGGCCGCATAGGCCACTAGT n/a ku701 1 :
69 AGCAGCAGCCGAATTCGGTACATTACCCTGEATCCCTAGCGGCCGCATAGGCCACTAGTGG n/a Kku70
12 2
70 GCAGCCGAATTCGGTACATTACCCTGTTATECTAGCGGCCGCATAGGCCACTAGTGGATCT n/a ku7013
4
71 AGCAGCAGCCGAATTCGGTACATTACCCTGECCCTAGCGGCCGCATAGGCCACTAGTGGAT n/a ku7014 :
72 AGCAGCAGCCGAATTCGGTACATTACCCTGECTAGCGGCCGCATAGGCCACTAGTGGATCT n/a ku7015 _
73 CAGCAGCCGAATTCGGTACATTACCCTGTTEGCCGCATAGGCCACTAGTGGATCTGGATCC n/a ku7016 14
74 AGAGCAGCAGCCGAATTCGGTACATTACCCEGCCGCATAGGCCACTAGTGGATCTGGATCC n/a kumg 13
75 GCAGCCGAATTCGGTACATTACCCTGTTATEATAGGCCACTAGTGGATCTGGATCCTCTAG n/a ,,-9410
23
76 TGCGTCGTTTAGAGCAGCAGCCGAATTCGGEGGCCGCATAGGCCACTAGTGGATCTGGATC n/a lig4 : 1
77 GAGCAGCAGCCGAATTCGGTACATTACCCTETTATCCCTAGCGGCCGCATAGGCCACTAGT n/a rad51 ku707
78 GAGCAGCAGCCGAATTCGGTACATTACCCTETTATCCCTAGCGGCCGCATAGGCCACTAGT n/a rad51 ku708 1
79 GAGCAGCAGCCGAATTCGGTACATTACCCTETTATCCCTAGCGGCCGCATAGGCCACTAGT n/a rad51 ku709 1
80 GCAGCCGAATTCGGTACATTACCCTGTTATECCTAGCGGCCGCATAGGCCACTAGTGGATC n/a rad51 ku7010 1
81 GCAGCCGAATTCGGTACATTACCCTGTTATECTAGCGGCCGCATAGGCCACTAGTGGATCT n/a rad51 ku701 : 2
82 CAGCAGCCGAATTCGGTACATTACCCTGTTEGCCGCATAGGCCACTAGTGGATCTGGATCC n/a rad51 /,-g74 110
83 GAGCAGCAGCCGAATTCGGTACATTACCCTETTATCCCTAGCGGCCGCATAGGCCACTAGT n/a polQ8
1
84 GAGCAGCAGCCGAATTCGGTACATTACCCTETTATCCCTAGCGGCCGCATAGGCCACTAGT n/a pO,Qg
1
85 GAGCAGCAGCCGAATTCGGTACATTACCCTETTATCCCTAGCGGCCGCATAGGCCACTAGT n/a pO,Qm
1
86 GAGCAGCAGCCGAATTCGGTACATTACCCTETTATCCCTAGCGGCCGCATAGGCCACTAGT n/a poIQ1 1 1
87 CAGCAGCCGAATTCGGTACATTACCCTGTTETCCCTAGCGGCCGCATAGGCCACTAGTGGA n/a polQ




88 GCAGCCGAATTCGGTACATTACCCTGTTAT||CCTAGCGGCCGCATAGGCCACTAGTGGATC n/a pO/Q12 1

89 GCAGCCGAATTCGGTACATTACCCTGTTAT||CCTAGCGGCCGCATAGGCCACTAGTGGATC n/a pO/Q13 1

90 GCAGCCGAATTCGGTACATTACCCTGTTAT[]CCTAGCGGCCGCATAGGCCACTAGTGGATC n/a po[Q14 1

91 GCAGCCGAATTCGGTACATTACCCTGTTAT[|CTAGCGGCCGCATAGGCCACTAGTGGATCT n/a po/Q15 2
92 GCAGCCGAATTCGGTACATTACCCTGTTAT||CTAGCGGCCGCATAGGCCACTAGTGGATCT n/a pO/Q16 2
93 GCAGCCGAATTCGGTACATTACCCTGTTAT||CTAGCGGCCGCATAGGCCACTAGTGGATCT n/a pO/Q1 7 2
94 TAGAGCAGCAGCCGAATTCGGTACATTACC|]ITATCCCTAGCGECCGCATAGGCCACTAGT n/a po/Q18 3
95 TAGAGCAGCAGCCGAATTCGGTACATTACC|]ITATCCCTAGCGECCGCATAGGCCACTAGT n/a po/Q19 3
96 AGCAGCAGCCGAATTCGGTACATTACCCTG]]JCCCTAGCGGCCGCATAGGCCACTAGTGGAT n/a pO[Q2 0 4
97 AGCAGCAGCCGAATTCGGTACATTACCCTG]]JCCCTAGCGGCCGCATAGGCCACTAGTGGAT n/a pO[Q21 4
98 AGCAGCAGCCGAATTCGGTACATTACCCTE]JCCCTAGCGGCCGCATAGGCCACTAGTGGAT n/a po,Q22 4
99 AGCAGCAGCCGAATTCGGTACATTACCCTE]JCCCTAGCGGCCGCATAGGCCACTAGTGGAT n/a po,Q23 4
100 TTAGAGCAGCAGCCGAATTCGGTACATTAC|]GCGGCCGCATAGGCCACTAGTGGATCTGGA n/a pO[Q24 13
101 TGGAGTACGAAATGCGTCGTTTAGAGCAGC|JITATCCCTAGCGGCCGCATAGGCCACTAGT n/a pO/Q25 24

Table S3. Sequences of apparent blunt joins. Sequences and genotypes of all repair products
with apparent blunt joins (n=101). Deleted bases not shown. Boxed dashes indicate apparent point
of ligation (box notation indicates a possible insertion of length zero in SD-MMEJ consistent
sequences) . Identical SD-MMEJ consistent sequences are indicated by a lettered superscript on the
sequence number; letters cross-reference Table 1. SD-MMEJ consistent repeats are underlined.
Predicted SD-MMEJ primer repeats in italics. Primer repeat groups as in Table 1 are indicated by
Roman numerals and enumerated in superscripts. 59/101 (58.4%) of sequences are SD-MMEJ
consistent (direct or inverted repeat of at least 4 bp within + 20 bp of the junction). This proportion is
significantly greater than would be predicted by random chance (p<0.05 Fisher's Exact Test).
Expected proportion of SD-MMEJ consistent blunt joins was estimated by Monte Carlo simulation of
random deletion events (See Materials and Methods). Number of sequences of a given genotype
enumerated in superscripts. 30 bp on either side of the junction are shown. n/a: not applicable.




Table S4.

sequence of repair products with junctional microhomology genotype del
DnnnD indicates microhomology or)
1A1 caccaceaceecaarTeceTacarracecrl]d.eccecarageecacTacreeaTcTceaTCe ! WT 12
A2 caccaceaceecaarTeceTacarracecrl]d.eccecarageecacTacreearcTceaTce 12 WT2 12
3A3 caceaceaceecaarTeecracarTacecfldi]eccecarageccacracreearcrecaree 3 wT® 12
44 caccaceaceecaarTeceTacarracccrl]deccecarageecactacreearcTeeaTce t rad51! 12
5A5 caceaceaceecaarTeecracarTaceclldi]eccecarageccacracreearcrecaree 1° rad512 12
640 caccaceaceecaarTeceTacarracecrld.eccecarageecactacreearcTceaTce 1 rad51° 12
7A7 caccaceaceecaarreceTacarracccrl]dlecceearageccactacrecaTcrecarce 1’ ,,-941 12
gA8 caccaceaceecaarreceTacaTracccrl]dlecceearageccactacrecarTerecarce 18 ,,-942 12
9A9 caccaceaceecaarreceTacaTraccctl]dlecceearagececactacrecarTerecarce 1’ ,,-943 12
A10 10 . 4 12
10 GAGCAGCAGCCGAATTCGGTACATTACCCT CATAGGCCACTAGTGGATCTGGATCC I ligd
A11 11 .5 12
1" GAGCAGCAGCCGAATTCGGTACATTACCCT CATAGGCCACTAGTGGATCTGGATCC I ligd
A12 12 6 12
12 GAGCAGCAGCCGAATTCGGTACATTACCC CATAGGCCACTAGTGGATCTGGATCC I lig4
A13 13 7 12
13 caccaceaceecaarTeceTacarracecrl]d.eccecarageecacTacreeaTcTceaTCe I lig4
A14 14 11 12
14 caccaceaceecaarTeceTacarracccrl]d.eccecarageecacTacreeaTcTcGATCC I rad51 ku70
A15 15 1 | 12
15 caccaceaceecaarTeceTacarracecrl]d.eccecarageecactacrecarcTeeaTce I rads1 lig4
A16 16 2 | 12
16 caccaceaceecaarTeceTacarracccrldeccecarageecacTacreeaTcTceaTce I rads1 lig4
A17 17 3 | 12
17 GAGCAGCAGCCGAATTCGGTACATTACCC CATAGGCCACTAGTGGATCTGGATCC I rads1 ligd
A18 18 4] 12
18 GAGCAGCAGCCGAATTCGGTACATTACCCT CATAGGCCACTAGTGGATCTGGATCC I rad51 lig4
A19 19 .5 12
19 GAGCAGCAGCCGAATTCGGTACATTACCCT CATAGGCCACTAGTGGATCTGGATCC I rad51 lig4
20 B7 TTTAGAGCAGCAGCCGAATTCGETACATTALJcccT[ JaccascceeaTaceecacTacTecaTcee | vt wrt 9
2182 TTTAGAGCAGCAGCCGAATTCGETACATIALJcccT[ JaccaacceeaTaceecacTacTecaTcTee | 1vP rad51 9
2983 TTTAGAGCAGCAGCCGAATTCGETACATIALJcccT[ JaccaacceeaTaceecacTacTecaTcTee | IV ku70! 9
2384 TTTAGAGCAGCAGCCGAATTCGGTACATZAL]cccT[JaccacececaTaseecacTagTeeareres | vt Ku70° 9
24B% TTTAGAGCAGCAGCCGAATTCGETACATIALcccT[ JaccascceeaTaceecacTacTeeATCTGE | TV Ku70° 9
2586 TTTAGAGCAGCAGCCGAATTCGGTACATZAL]cccT] JaceccecacaTacaeeacTacTaeaTeTes | Tve /,-g48 9
2687 TTTAGAGCAGCAGCCGAATTCGETACAT AL cccJaceeaccacaTaceecacTaGTGeATCTGE | TV /,-g49 9
2788 TTTAGAGCAGCAGCCGAATTCGGTACATIAL]cccT[JaccacececaTaseecacTacTecareres | 1ve Iig410 9
2gB9 TTTAGAGCAGCAGCCGAATTCGGTACATZAL]cccT[]JaccacecacATAGGCCACTAGTGEATCTGE | TV | rads7 ku70® | 9
29870 | rrracaccaceaceceaarTegeracarzal]ecet]Jacceecceearaceecactacrecareree | 1vi® | radst ku7o® | 9
B11 11 6 | o
30 TTTAGAGCAGCAGCCGAATTCGGTACATL, crlJacceecceearacaccacracreearcree | v rad51 ligd
317" TTTAGAGCAGCAGCCGAATTCGGTACATIALJCCCT|. ]JAGCGGCCGCATAGGCCACTAGTGGATCTGG IV | radst ligd' v
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328" | rrracaceaceacecerarregeracarzal]ecet]Jaccceeccearaceeeacracreearerce | vt poIQ1 9
338" | rrracaccaceacecerarregeracarzal]ecet]Jacceecceearaceecacracrecareres | vt poIQZ 9
34875 | rrracaceaceacecerarregeracarzal]ecet]Jacceecceearaceecacracrecareres | vt poIQ3 9
3507 TTAGAGCAGCAGCCGAATTCGGTACATTAd]c [ JecaTaceecacTacTecATCTGGATCCTCT 1vi® WT° 17
3602 TTAGAGCAGCAGCCGAATTCGETACATTAd e[ JecaTacsccacTAGTGEATC TGGATCCTCT v’ wrt 17
37P3 TTAGAGCAGCAGCCGAATTCGGTACATTAd]c [ JecaTaceecacTacTacATCTGGATCCTCT 1vi® WT. 17
3gP4 TTAGAGCAGCAGCCGAATTCGETACATTAd]c [ JecaTaceccacTacTecATCTGGATCCTCT v? Iig41 1 17
39P% TTAGAGCAGCAGCCGAATTCGGTACATTAd]c [ JecaTaceccacTacTacATCTGGATCCTCT 1v2° Iig412 17
40P¢ TTAGAGCAGCAGCCGAATTCGGTACATTAd]c [ JecaTaceecacTacTacATCTGGATCCTCT vl | radst ”948 17
#P7 TTAGAGCAGCAGCCGAATTCGETACATTAd e[ JecaTaceecacTacTecaTCTGGATCCTCT 22 | radst ,,-g49 17
42P8 TTAGAGCAGCAGCCGAATTCGETACATTAd e[ JecaTaceecacTacTecaTCTGGATCCTCT 123 | radst ,,-g41o 17
43P° TTAGAGCAGCAGCCGAATTCGETACATTAd e[ JecaTaceecacTacTecaTCTGGATCCTCT vt po[Q4 17
44010 TTAGAGCAGCAGCCGAATTCGETACATTAd e[ JecaTaceecacTacTecaTCTGGATCCTCT v poI05 17
45E7 GAGCAGCAGCCGAATTCGGTACATTACCCIL]dL]ceeeceeATAGGCCACTAGTGGATCTGGAT 11t WTS 10
4652 GAGCAGCAGCCGAATTCGGTACATTACCCIL]dL]ceeeceeATAGGCCACTAGTGGATCTGGAT 1112 rad51° 10
4753 GAGCAGCAGCCGAATTCGGTACATTACCCTL]d.]cGGeC6eATAGGCCACTAGTGEATCTGGAT 1113 rad51° 10
48F* caceaceaceecaarTceeracarTaccctlldi]ceeccecaraceeeacracrecarercear 111 Ku70" 10
495° caceaceaceecaarTeecracarTaccctlldi]ceeccecaraceecacracrecarercear IIT° Iig413 10
5056 GAGCAGCAGCCGAATTCGGTACATTACCCTL]d.]ceGeC6eATAGGCCACTAGTGGATCTGGAT 1118 | rads1 ku7ot | 10
51E7 caceaceaceecaarTcecracarTaccctlldi]ceeccecaraceecacracrecarercear 1117 | rad51 ku7o® | 10
50F8 GAGCAGCAGCCGAATTCGGTACATTACCCIL]dL]ceeeceeATAGGCCACTAGTGGATCTGGAT 1118 po[Q6 10
5359 GAGCAGCAGCCGAATTCGGTACATTACCCIL]dL]ceeeceeATAGGCCACTAGTGGATCTGGAT 111’ po[Q7 10
54%1 TAGAGCAGCAgeceaATTCGGTACATTACC]ddesccecaTaceccacTacTeeaTCTGEATC - rad51 13
5522 TAGAGCAGCAGeceAATTCGGTACATTACC]ddesccecaTaceccacTacTeeaTCTGEATC - rad51° 13
5623 TAGAGCAGCAgecearTTcGeTACATTACC]ddesccecaTaceccacTacTeeaTCTGEATC - Ku70° 13
5724 TAGAGCAGCAGeceaATTCGGTACATTACC]ddesccecaTaceccacTacTeeaTCTGEATC - ku70® 13
58%° TacaceaceagecgaarrceeracaTTAccl]ddegccecaraceccacracreearcreearc - Ku70’ 13
5926 TacaceaceagecgaarrcecracaTTAccl]ddegccecaraceccacracrecarcreearc - rad51 ,,-g41 1113
6027 TacaceaceagecgaarrceeracaTTAccl]ddesccecaraceccacracrecarcreearc - polQ8 13
6177 TTTAGAGCAGCAGCCGAATTCGGTACAT AL |cc] ecaTaceccacTAGTGGATC TGGATCCTCT 1v2® WTS 18
6272 TTTAGAGCAGCAGCCGAATTCGETACAT AL ]cclJacaTaGeccAacTAGTGGATC TGGATCCTCT 2’ wr'° 18
63”3 TTTAGAGCAGCAGCCGAATTCGeTACATTAL|ccfJecaTaceecacTAGTGGATCTGGATCCTCT 28 rad51° 18
64" TTTAGAGCAGCAGCCGAATTCGeTACATTAL|ccfJecaTaceecacTAGTGGATCTGGATCCTCT v rads517° 18
65"° TTTAGAGCAGCAGCCGAATTCGGTACAT MQCATAgGCCACTAGTGGATCTGGATCCTCT 30 ku70® 18




66" 6 TTTAGAGCAGCAGCCGAATTCGeTACATTAL|ccfJecaTaceecacTAGTGGATCTGGATCCTCT vt poIQQ 18
67°1 AGAGCAGCAGCCGAATTCGGTACATTACCCL]A JraTcccTaceceeceeaTaceecacTacTe - wr 2
68°2 AGAGCAGCAGCCGAATTCGGTACATTACCCL]A JraTcccTaceceeceeaTaceecacTacTe - Ku70° 2
69%3 acaceaceaceceaarTceeTacaTTacecfla Jrareceraceceeceearaceecactacte - po[Q10 2
70%4 acaceaceaceceaarTceeTacaTTacecfla Jrareceraceceeceearaceecactacre - po[Q1 1 2
711 AGCAGCAGCCGAATTCGGTACATTACCCIEL]TLJATCCCTAGCGGCCGCATAGGCCACTAGTGE - rad51 ku7o® | 1
7912 AGCAGCAGCCGAATTCGGTACATTACCCIEL]TLJATCCCTAGCGGCCGCATAGGCCACTAGTGE - rad51 ku7o” | 1
733 AGCAGCAGCCGAATTCGGTACATTACCCIEL]TLJATCCCTAGCGGCCGCATAGGCCACTAGTGE - rad51 ku7o® | 1
74! accaceceaaTTceeracaTTaccererTallrl]aceecccccatageccacracreearerce - ku70'° 4
75/2 accaceceraTTceeTacaTTacccTeTTALlrlJaccecccccatageeeactacreeateTee - rad51 ku7o” | 4
76/ accaceceraTTceGTacaTTACCCTGTTALlTLJaccecccccaTageccacTacTceaTCTGE - L
7771 AAATGCGTCGTTTAGAGCAGCAGecaaary Jeed] JecceaTaccecacTagreeareTceaTecT - w2 25
7872 AAATGCGTCGTTTAGAGCAGCAGecaaary Jeed] JecceaTaccecacTacreeareTcearect - ,,-9414 25
7973 AAATGCGTCGTTTAGAGCAGCAGeceaary Jeed] JecccaTaccecacTagreearercearect - rads1 kuo' | | 25
got? TTAGAGCAGCAGCCGAATTCGeTACATTA]C[JecccecaTaceccacTaGTGGATCTGGATC 32 ku7o'! 14
g1t? TrAGAGCAGCAGeCGAATTeGGTacATTAdIcflecccecaTaceccacTaGTGEATCTGEATC w33 | yagstkuro’? | 14
gaM1 AGCAGCAGCCGAATTCGGTACATTACCCTEL]TL]AGCGECCGCATAGGCCACTAGTGGATCTGE - wr s 7
g3 M2 AGCAGCAGCCGAATTCGGTACATTACCCIEL]TL]AGCGECCGCATAGGCCACTAGTGGATCTGE - p°/Q12 7
gaMV? acaceaceacecGaarTeeeracaTTaccc]Jrel]earcrecarcereracacrecacerecaac - wr 4 31
85°7 cereeTTTAGAGCAGCAGCCGAATTCGETAL]C[]TagcccccceaTaccecacTAGTGEATCTG - vad5t kuzo S | 16
ge’! ATGCGTCGTTTAGAGCAGCAGCCGAATTCE.]G].|6cCCGCATAGGCCACTAGTGGATCTGGATCC - ku7012 24
g7! TTAGAGCAGCAGCCGRATTCGETACATTA Jc[JaTAGGCCACTAGTGGATCTGGATCCTCTAG vt rads1! 20
g8S7! GAGTACGAAATGCGTCGTTTAGAGCAGCAG|cdl]cTacceccecaTAGECCACTAGTGEATCTG - ku70'> 26
gg’! TTAGAGCAGCAGCCGAATTCGGTACATTAC] Jec[lacracreearcrecaTcereracacTecac - wr'? 26
90Y? GGAGTACGARATGCGTCGTTTAGAGCAGC Jacd] JecccaeaTaceccacTacTecaTeTceATC - wr 6 35
91! TTAGAGCAGCAGCCGAATTCGGTACATTAC].JecT . ]CTAGAGTCGACCTCGARCGTTAACGTTAAC - rad511? 44
921 GCGTCGTTTAGAGCAGCAGCCGAAATGCGT] Jc[]acTacTecaTcTGEATCCTCTAGAGTCGAC - wr '’ 60
93X7 ATTCGCAGTGGAAGGCTGCACCTGCAAAAGL]E] JecccceaTaGGCCACTAGTGEATCTGGATC - p°/Q13 288
94! GAARATTGTGGGAGCAGAGCcTTGGeTgCALlacd JecaTaccecacTacTceaTCTGEATCCTCT - ku7o’? 259
95 GAGCAGCAGCCGAATTCGGTACATTACCCT].]e[JccceaTaccecacTacTceaTCcTGEATCCT n/a wr '8 13
96 GAGCAGCAGCCGAATTCGGTACATTACCCT].]e[JcaTAGGccacTAGTGEATCTGEATCCTCTA n/a wr 2 16
97 CGTTTAGAGCAGCAGCCGAATTCGGTACAT].]TAl JeGCCACTAGTGGATCTGGATCCTCTAGAGT n/a w2l 25
98 CAGCAGCCGAATTCGGTACATTACCCTGTT.|]AT[.JeTGeATCCTCTAGAGTCGACCTCGRACGTT n/a wr2! 30
99 GTCGTTTAGAGCAGCAGCCGAATTCGGTACDATDCCCTA&CGGCCGCATAGGCCACTAGTGGAT n/a w22 11




GA n/a WT23 6
100 GCAGCAGCCGAATTCGGTACATTACCCTGTDTADGCGGCCGCATAGGCCACTAGTGGATC:ZGA n/a WT24 6
101 GCAGCAGCCGAATTCGGTACATTACCCTGTDTADGCGGCCGCATAGGCCACTAGTGGATZTGGA — s 13 6
102 GCAGCAGCCGAATTCGGTACATTACCCTGTDTADGCGGCCGCATAGGCCACTAGTGGATQCTCTA n/a rad51 b 3
103 GGAGTACGAAATGCGTCGTTTAGAGCAGCADGCCGDCATAGGCCACTAGTGGATCTGGAT — — s 15 216
104 AGAGCAGCAGCCGAATTCGGTACATTACCCDTGDCTTCGAGAGAGCGCGCCTCGAATGTTGGAT — ku7015 3
105 AGCAGCAGCCGAATTCGGTACATTACCCTGDTDCCCTAGCGGCCGCATAGGCCACTAGTCTGGA — ku7016 -
106 GCAGCAGCCGAATTCGGTACATTACCCTGTDTADGCGGCCGCATAGGCCACTAGTGGATCTGGA — ku7017 -
107 GCAGCAGCCGAATTCGGTACATTACCCTGTDTADGCGGCCGCATAGGCCACTAGTGGATCTGGA — ku7018 -
108 GCAGCAGCCGAATTCGGTACATTACCCTGTDTADGCGGCCGCATAGGCCACTAGTGGATA — — ku7019 -
109 TCGTTTAGAGCAGCAGCCGAATTCGGTACADTTADTCCCTAGCGGCCGCATA(;GCCACTAGTGGA — ku7020 8
110 TCGTTTAGAGCAGCAGCCGAATTCGGTACADTTADTCCCTAGCGGCCGCATA(;GCCACTAGTGGA — o 7021 8
111 TCGTTTAGAGCAGCAGCCGAATTCGGTACADTTADTCCCTAGCGGCCGCATAGGCCACT — — ku7022 -
112 GAGCAGCAGCCGAATTCGGTACATTACCCTDGDCCGCATAGGCCACTAGTGGATCTGGACTGGA n/a ku 7023 '
113 CGTTTAGAGCAGCAGCCGAATTCGGTACATDTADGCGGCCGCATAGGCCACTAGTGGAT — — ku7024 —
114 GCAGCAGCCGAATTCGGTACATTACCCTGTDTADGTGGATCTGGATCCTCTAGAGTCGAACGTGGA — PE 8
115 TCGTTTAGAGCAGCAGCCGAATTCGGTACADTTADTCCCTAGCGGCCGCATAGGCCACT — — ”9416 6
116 GCAGCAGCCGAATTCGGTACATTACCCTGTDTADGCGGCCGCATAGGCCACTAGTGGAT — — ”9417 -
117 GAGCAGCAGCCGAATTCGGTACATTACCCTDGDCCGCATAGGCCACTAGTGGATCTGGATCCT — » - ~
118 GAGCAGCAGCCGAATTCGGTACATTACCCTDGDCCGCATAGGCCACTAGTGGATCTGGAC — — ”9419 ”
119 CGTTTAGAGCAGCAGCCGAATTCGGTACATDTADGCGGCCGCATAGGCCACTAGTGGAT — — ”9420 -
120 TAGAGCAGCAGCCGAATTCGGTACATTACCDCDCGCATAGGCCACTAGTGGATCTGG::TAGAG n/a /ig421 26
121 CGTCGTTTAGAGCAGCAGCCGAATTCGGTADCATDAGGCCACTAGTGGATCTGGATCC — e — 7014 5
122 GCAGCAGCCGAATTCGGTACATTACCCTGTDTADGCGGCCGCATAGGCCACTAGTGGATCTG — - 412 -

ADTTADTCCCTAGCGGCCGCATAGGCCACTAGTGGA rad51 lig
123 TCGTTTAGAGCAGCAGCCGAATTCGGTAC o n/a rad51 /ig41 3 15
124 CAGCAGCCGAATTCGGTACATTACCCTGTTDATDAGGCCACTAGTGGATCTGGATCCTCTA — — 414 —
TGCGDTCGTTDGCTTCGAGAGAGCGCGCCTCGAATGTTCGC rad51 lig

125 AAAAATTCGTACTTTGGAGTACGAAA ont n/a polQ *14 0
126 GCAGCCGAATTCGGTACATTACCCTGTTATCCCTAGCGGCCGCATAGGCCACTAGT - — — — -
127 GCAGCCGAATTCGGTACATTACCCTGTTATCCCTAGCGGCCGCATAGGCCACTAGT:TGGA — pOIQ16 -
128 GCAGCAGCCGAATTCGGTACATTACCCTGTDTADGCGGCCGCATAGGCCACTAGTGGATCTGGA — pOIQ17 -
129 GCAGCAGCCGAATTCGGTACATTACCCTGTDTADGCGGCCGCATAGGCCACTAGTGGATA — — pOIQ18 -
130 TCGTTTAGAGCAGCAGCCGAATTCGGTACADTTADTCCCTAGCGGCCGCATAGGCCACT — — p0/Q19 -
131 CAGCAGCCGRAATTCGGTACATTACCCTGTT[.J]aT].J]aceccacTacTeGATCTGGATCCTCT — — —
132 ACGAAATGCGTCGTTTAGAGCAGCAGCCGAHATF_ICCCTAGCGGCCGCATACGTG;::TCCTCATGCTTGAG(;TG — pole7 -6
133 CGTCGTTTAGAGCAGCAGCCGAATTCGGTA]. |CAT|. |JAGGCCACTAGTGGAT
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134

GGTCAGACATTTAAAAGGAGGCGACTCAACDGDGGCCGCATAGGCCACTAGTGGATCTGGATC

n/a

22
polQ

259

Table S4: Sequences of repair junctions with microhomology. SD-MMEJ consistent repair
products with junctional microhomologies. 94/134 (70.1%) of microhomology junctions are SD-MMEJ

consistent. This is significantly greater than predicted by random chance (p=0.05, Fisher's Exact
Test). Junctional microhomologies (bases that cannot be unambiguously assigned to either side of
the repair junction) are situated between boxes with dots to represent the uncertainty with regard to
the position at which the strands were ligated during repair. The box notation is used to emphasize
the possibility of a "zero insertion" SD-MMEJ event. The two sequences containing apparent net

insertions (asterisks above genotype) are consistent with mispairing of the 3' DSB ends and are thus
classified as junctional microhomologies. Other conventions are as described for Supplemental Table

S2.
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Table S5.

sequence genotype deln inst
A1 AGCAGCCGAATTCGGTACATTACCCTGITA]CCGCATAGGCCACTAGTGGATCTGGATCCT 11! wr! 10 1
,A2 AGCAGCCGAATTCGGTACATTACCCTGITA]CCGCATAGGCCACTAGTGGATCTGGATCCT 112 rad51! 10 1
JA3 AGCAGCCGAATTCGGTACATTACCCTGITA]CCGCATAGGCCACTAGTGGATCTGGATCCT 11’ rad512 10 1
A4 AGCAGCCGAATTCGGTACATTACCCTGITA|]CCGCATAGGCCACTAGTGGATCTGGATCCT it rad51> 10 1
§AS AGCAGCCGAATTCGGTACATTACCCTGITA]CCGCATAGGCCACTAGTGGATCTGGATCCT 11° ,,-g41 10 1
A6 AGCAGCCGAATTCGGTACATTACCCTGITA]CCGCATAGGCCACTAGTGGATCTGGATCCT 118 ,,-g42 10 1
A7 AGCAGCCGAATTCGGTACATTACCCTGITA]cCGCATAGGCCACTAGTGGATCTGGATCCT 11’ lig4 rad51] 10 1
g8 AGCAGCCGAATTCGGTACATTACCCTGITA]CCGCATAGGCCACTAGTGGATCTGGATCCT 118 lig rad512 10 1
A9 AGCAGCCGAATTCGGTACATTACCCTGITA]CCGCATAGGCCACTAGTGGATCTGGATCCT 11’ lig rad51> 10 1
10770 AGCAGCCGAATTCGGTACATTACCCTGCITA]CcCGCATAGGCCACTAGTGGATCTGGATCCT 110 lig rad51 10 1
1187 GCAGCCGAATTCGGTACATTACCCTGTTAT]2)GGCCGCATAGGCCACTAGTGGATCTGGATC 1! ,,-943 7 1
12 B2 GCAGCCGAATTCGGTACATTACCCTGTTAT]R]GECCCCATAGECCACTAGTGGATCTGGATC 12 ligd ,ad515 7 1
137 GCAGCCGAATTCGGIACATTACCCTGTTALQ}TAGCGGCCGCATAGGCCACTAGTGGATCTG - rad51e 3 1
1462 GCAGCCGAATTCGGIACATTACCCTGTTALQ}TAGCGGCCGCATAGGCCACTAGTGGATCTG - ,,-g44 3 1
152 GCAGCAGCCGAATTCGGTACATTACCCIGT[RJCCGCATAGGCCACTAGTGGATCTGGATCCT - u7o! 12 1
16E GCAGCAGCCGAATTCGGTACATTACCCIGT[E]CCACTAGTGGATCTGGATCCTCTAGAGTCG - W-|-2 21 1
17t AGCAGCCGAATTCGGTACATTACCCTGITA|]CGGCCGCATAGGCCACTAGTGGATCTGGAT 3 rad51 ku7o 7 1
18° AGCAGCCGAATTCGGTACATTACCCTGTTA[]TAGGCCACTAGTGGATCTGEATCCTCTAGA - rad51 ,,-g46 15 1
191 TTAGAGCAGCAGCCGAATTCGGTACATTACIR}TAGCGGCCGCATAGECCACTAGTGGATCTG - poIQ1 11 1
20 GCAGCAGCCGAATTCGGTACATTACCCTET|Q/GCGGCCGCATAGGCCACTAGTGGATCTGGA - rad51> 8 1
21 AGCAGCAGCCGAATTCGGTACATTACCCIGlcccTAGCGeecaeaTAGECCACTAGTGGAT - wro 4 1
2l GCAGCCGAATTCGGTACATTACCCTGTTAT[a)GCCGCATAGGCCACTAGTGGATCTGGATCC - ,,-945 8 1
2z M AGCAGCAGCCGAATTCGGTACATTACCCTEle|cgec cocaTaceccacTaGTGeATCTGGAT - rad51 ,,-g47 10 1
24 AGCAGCCGAATTCGGTACATTACCCTGTTA[|CGGCCGCATAGGCCACTAGTGGATCTGGAT n/a 702 7 1
25 CAGCAGCCGAATTCGGTACATTACCCTGTT[C]CGGCCGCATAGGCCACTAGTGGATCTGGAT n/a ,,-946 8 1
26 AGCAGCAGCCGAATTCGGTACATTACCCTCR|TTATCCCTAGCGGCCGCATAGGCCACTAGT n/a rad51 ku70> 0 1
27 AGCAGCAGCCGAATTCGGTACATTACCCTCg|GGCCGCATAGGCCACTAGTGGATCTGGATC n/a rad51ku70° 11 1
28 TAGAGCAGCAGCCGAATTCGGTACATTACC[EJ6GCCGCATAGGCCACTAGTGGATCTGGATC n/a rad51 ,,-g48 14 1

Table S5. Sequences of repair junctions with 1 bp insertions. Sequences and genotypes of all

repair products with net insertions of one bp. Inserted sequence is boxed and in lowercase.

Notational conventions as for Table S2.
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Table S6.

sequence genotype deln | inst
1 A1 GAGCAGCAGCCGAATTCGGTACATTAC CCGCATAGGCCACTAGTGGATCTGGA III rad51 1 10 [ 2
2A2 GAGCAGCAGCCGAATTCGGTACATTAC CCGCATAGGCCACTAGTGGATCTGGA 1112 ku701 10 [ 2
A3 ol 3 .1 10 2
3 GAGCAGCAGCCGAATTCGGTACATTACCCT CCGCATAGGCCACTAGTGGATCTGGA III lig
A4 ol 4 1 10 2
4 GAGCAGCAGCCGAATTCGGTACATTACCCT CCGCATAGGCCACTAGTGGATCTGGA III rad51 ku70
5 B1 AGCAGCCGAATTCGGTACATTACCCTGTTA|at]6GCCCCATAGECCACTAGTGGATCTGGATC 1! WT1 8 2
6 B2 AGCAGCCGAATTCGGTACATTACCCTGTTA|at]6GCCCCATAGECCACTAGTGGATCTGGATC 12 ku702 8 2
. B3 AGCAGCCGAATTCGGTACATTACCCTGTTA|at]6GCCCCATAGECCACTAGTGGATCTGGATC 13 rad51 ,,-g41 8 2
g ©1 AGCAGCCGAATTCGGTACATTACCCTGITAc]cGGCCGCATAGECCACTAGTGGATCTGGAT 1! rad512 7 2
9 ©2 AGCAGCCGAATTCGGTACATTACCCTGITAc]CGGCCGCATAGECCACTAGTGGATCTGGAT 112 rad51 ku7o~ [
1063 AGCAGCCGAATTCGGTACATTACCCTGITAc]CGGCCGCATAGECCACTAGTGGATCTGGAT 11 poIQ1 7 2
D1 AGCAGCCGAATTCGGTACATTACCCTGTIAfatlacccecaTAGECCACTAGTGGATCTGGATC 14 Wi 8 2
1
AGCAGCCGAATTCGGTACATTACCCTGTTAfat]GECCCCATAGECCACTAGTGGATCTGGATC
D2 AGCAGCCGAATTCGGTACATTACCCTGTTA[atleGCCGCATAGGCCACTAGTGGATCTGGATC > WT3 8 2
12 AGCAGCCGAATTCGGTACATTACCCTGTTA|at}GGCCECATAGGCCACTAGTGGATCTGGATC
E1 GCAGCCGAATTCGGTACATTACCCTGTTAT|at]|GECCGCATAGECCACTAGTGGATCTGGATC 6 WT4 7 2
13
GCAGCCGAATTCGGTACATTACCCTGTTAL{atleGCCGCATAGGCCACTAGTGGATCTGGATC
E2 GCAGCCGAATTCGGTACATTACCCTGTTAT|at]|GECCGCATAGECCACTAGTGGATCTGGATC 1’ lig 42 7 2
14 GCAGCCGAATTCGGTACATTACCCTGTTAT[RE|GGCCCEATAGGCCACTAGTGGATCTGGATC
F 7 .3 16 2
15 TTTAGAGCAGCAGCCGAATTCGGTACAT CATAGGCCACTAGTGGATCTGGATC I lig
G 5 3 8 2
16 GCAGCAGCCGAATTCGGTACATTACCCTG, CCGCATAGGCCACTAGTGGATCTGGA III rad51 ku70
171 GCAGCCGAATTCGGTACATTACCCTGTTA, CCGCATAGGCCACTAGTGGATCTGGA 1118 WTo 5 2
18’ GAGCAGCAGCCGAATTCGGTACATTAC CATAGGCCACTAGTGGATCTGGATCCTCT - rad51° 16 | 2
19”7 GCAGCCGAATTCGGTACATTACCCIGTTAIGETAGGCCACTAGTGGATCTGGATCCTCTAGA - ,,-g44 141 2
K GCAGCCGAATTCGGTACATTACCCTGTTATat|GECCGCATAGECCACTAGTGGATCTGGATC 8 rads1 lig 42 7 2
20
GCAGCCGAATTCGGTACATTACCCTGTIATgt|GGCCGEATAGGCCACTAGTGGATCTGGATC
21 GCAGCCGAATTCGGTACATTACCCTGTTAT[Gt]GCCGCATAGGCCACTAGTGGATCTGGATCC n/a — 8 | 2
22 TAGAGCAGCAGCCGAATTCGGTACATTACCE | TTATCCCTAGCGECCGCATAGGCCACTAGT n/a rad51 kU0 1 2
n/a 5 13 2
23 AGAGCAGCAGCCGAATTCGGTACATTACCC|ct|eecceeaTaGeccaCTAGTGGATCTGGATC rad51 ku70
24 AGCAGCCGAATTCGGTACATTACCCTGTTA|]adjcccceaTAGGCCACTAGTGGATCTGGATCC n/a rad51 ,,-g43 9 2
n/a 4 10 2
25 CAGCAGCCGAATTCGGTACATTACCCTGTT|gt|eCCGCATAGGCCACTAGTGGATCTGGATCC rad51 lig
26 CGTTTAGAGCAGCAGCCGAATTCGGTACAT|cc|cGGCCGCATAGGCCACTAGTGGATCTGGAT n/a pO,QZ 17 2

Table S6. Sequences of repair junctions with 2 bp insertions. Sequences and genotypes of all

repair products with net insertions of 2 bp. Inserted sequence is boxed and in lowercase. For repair
products with multiple SD-MMEJ consistent repeats, all repeats are indicated. Notational conventions
as for Table S2.
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Table S7.

sequence

genotype

deln

inst

1A1

TAGAGCAGCAGCCGAATTCGGTACAT TAQQ- GCGGCCGCATAGGCCACTAGTGGATCTGGA

wr'!

12

2A2

TAGAGCAGCAGCCGAATTCGGTACAT TAQQlE é;lQQQQCCGCATAGGC CACTAGTGGATCTGGA

rad51 ku70'

12

3A3

TAGAGCAGCAGCCGAATTCGGTACAT TAQQlE é;lQQQQCCGCATAGGC CACTAGTGGATCTGGA

rad51 ku70°

12

4_B1

GCAGCAGCCGAATTCGGTACATTACCCTET[aat]eGCCGCATAGECCACTAGTGGATCTGGATC
GCAGCAGCCGAATTCGGTACATTACCCTGT[aat]GGCCGCATAGGCCACTAGTGGATCTGGATC

Kku70'

10

GCAGCAGCCGAATTCGGTACATTACCCTET[aat]eGCCGCATAGECCACTAGTGGATCTGGATC
GCAGCAGCCGAATTCGGTACATTACCCTGT[aat]|GGCCGCATAGGCCACTAGTGGATCTGGATC

rad51 ku70°

10

AGAGCAGCAGCCGAATTCGGTACATTACCClatalGECCGCATAGGCCACTAGTGGATCTGGATC

Kku70?

13

GCAGCAGCCGAATTCGGTACATTACCCTCIfagt]GECCGCATAGECCACTAGTGGATCTGGATC

liga!

10

GCAGCCGAATTCGGTACATTACCCTGTTAT[agt]GECCCCATAGGCCACTAGTGGATCTGGATC

rad51 lig4!

AGCAGCCGAATTCGGTACATTACCCTGTTAlacalGGCCGCATAGGCCACTAGTGGATCTGGATC
AGCAGCCGAATTCGGTACATTACCCTGTTA[aca|GECCCCATAGGCCACTAGTGGATCTGGATC

lig4?

T

TTTAGAGCAGCAGCCGAATTCGGTACATTAlaac|CCGCATAGGCCACTAGTGGATCTGGATCCT

poIQ1

18

111

GCAGCAGCCGAATTCGGTACATTACCCTEIaat]eCCGCATAGGCCACTAGTGGATCTGGATCC

ku70°

1"

12/

GCAGCAGCCGAATTCGGTACATTACCCTETaat]eCGGCCGCATAGGCCACTAGTGGATCTGGA
GCAGCAGCCGAATTCGGTACATTACCCTCTfaat)eCGECCGCATAGGCCACTAGTGGATCTGGA

ligs®

137

GCAGCCGAATTCGGTACATTACCCIGTTA, GGCCGCATAGGCCACTAGTGGATCTGGATC

GCAGCCGAATTCGGTACATTACCCTGTTAT|gtt CATAGGCCACTAGTGGATCTGGATC

rad51 ku70*

14

GCAGCCGAATTCGGTACATTACCCTGTTAT] GGCCGCATAGGCCACTAGTGGATCTGGATC

n/a

rad5 11

15

AGCTTGAGGGAAAAAATTCGTACTTTGGAG[gat|ATCTGGATCCTCTAGAGTCGACCTCGAACG

n/a

rad51°

81

16

CAGCAGCCGAATTCGGTACATTACCCTGTT|ggt|cGCCGCATAGGCCACTAGTGGATCTGGATC

n/a

p0102

9

Supplemental Table S7. Sequences and genotypes of all repair products with net insertions of 3 bp.
Inserted sequence is boxed and in lowercase. For repair products with multiple SD-MMEJ consistent
repeats, all repeats are indicated. Notational conventions as for Table S2.
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Table S8.

sequence of junctions with 24 bp insertions genotype | del | ins
1 AGCAGCCGAATTCGGTACATTACCCTGTTAfcat ta]TCCCTAGCGGCCGCATAGGCCACTAGTGGA wT 0| s
2 GCAGCCGAATTCGGTACATTACCCTGTTAT[ttacattacattatccctalCCCTAGCGGCCGCATAGGCCACTAGTGGAT WT 0 19
3 GCAGCCGAATTCGGTACATTACCCTGTTAT|gggtaatgttat]GCGGCCGCATAGGCCACTAGTGGATCTGGA WT 5 12
4 GCAGCAGCCGAATTCGGTACATTACCCTGTja TAGCGGCCGCATAGGCCACTAGTGGATCTG WT 6 5
5 GCAGCCGAATTCGGTACATTACCCTGTTAT|a CGGCCGCATAGGCCACTAGTGGATCTGGAT WT 6 5
6 GCAGCCGAATTCGGTACATTACCCTGTTAT[gCtatgt|eGCCGCATAGGCCACTAGTGGATCTGGATC wT 7|7
7 GCAGCCGAATTCGGTACATTACCCTGTTAT|tcacgtgccgaagtgt]GGCCGCATAGGCCACTAGTGGATCTGGATC WT 7 16
8 GCAGCAGCCGAATTCGGATTACCCTGTTAT|aattataattataattattatagt|GGCCGCATAGGCCACTAGTGGATCTGGATC WT 7 24
9 GCAGCAGCCGAATTCGGATTACCCTGTTAT|aacaggttatgcgcataacccactat]GGCCGCATAGGCCACTAGTGGATCTGGATC WT 7 26
10 AGCAGCAGCCGAATTCGGTACATTACCCT AGCGGCCGCATAGGCCACTAGTGGATCTGG WT 8 5
1" AGCAGCCGAATTCGGTACATTACCCTGTTA GGCCGCATAGGCCACTAGTGGATCTGGATC WT 8 8
12 AGCAGCAGCCGAATTCGGTACATTACCCTGctatgt]GGCCGCATAGGCCACTAGTGGATCTGGATC WT 11 6
13 AGAGCAGCAGCCGAATTCGGTACATTACCCCGGCCGCATAGGCCACTAGTGGATCTGGAT WT 12 5
14 GCAGCAGCCGAATTCGGTACATTACCCTGT|ggcctttt]CGCATAGGCCACTAGTGGATCTGGATCCTC WT 13 8
15 GCAGCAGCCGAATTCGGTACATTACCCTGTlaatgtaatgtaacgtataggccat]ATAGGCCACTAGTGGATCTGGATCCTCTAG WT 16 24
16 TAGAGCAGCAGCCGAATTCGGTACATTACC|gaatagggtaatgtglGCATAGGCCACTAGTGGATCTGGATCCTCT WT 18 15
17 AGCAGCAGCCGAATTCGGTACATTACCCTG|cattaccctacattaccattc]TTATCCCTAGCGGCCGCATAGGCCACTAGT rad51 0 21
18 GCAGCCGAATTCGGTACATTACCCTGTTAT| CCCTAGCGGCCGCATAGGCCACTAGTGGAT rad51 0 4
19 AGCAGCCGAATTCGGTACATTACCCTGTTTAGCGGCCGCATAGGCCACTAGTGGATCTG rad51 4 6
20 GCAGCCGAATTCGGTACATTACCCTGTTAT|ccctgggtatgttagggatatagggatgttatccctgtjeCCGCATAGGCCACTAGTGGATCTGGATCC rad51 8 38
21 GCAGCCGAATTCGGTACATTACCCTGTTAT-GGCCGCATAGGCCACTAGTGGATCTGGATC rad51 7 6
22 GCAGCCGAATTCGGTACATTACCCTGTTA! GGCCGCATAGGCCACTAGTGGATCTGGATC rad51 7 9
23 GCAGCCGAATTCGGTACATTACCCTGTTAT|gtacattagt)GGCCGCATAGGCCACTAGTGGATCTGGATC rad51 7 10
24 GCAGCCGAATTCGGTACATTACCCTGTTAT GGCCGCATAGGCCACTAGTGGATCTGGATC rad51 7 14
25 AGCAGCCGAATTCGGTACATTACCCTGTTGGCCGCATAGGCCACTAGTGGATCTGGATC rad51 8 6
26 AGCAGCCGAATTCGGTACATTACCCTGTTGGCCGCATAGGCCACTAGTGGATCTGGATC rad51 8 6
27 CAGCAGCCGAATTCGGTACATTACCCTGT! GGCCGCATAGGCCACTAGTGGATCTGGATC rad51 9 7
28 GCAGCCGAATTCGGTACATTACCCTGTTACCGCATAGGCCACTAGTGGATCTGGATCCT rads1 9 13
29 ‘I"I‘AGAGCAGCAGCCGAA‘I“I‘CGG‘I‘ACA‘I"I‘ACIataggcatagggtaatgtagICTAGCGGCCGCATAGGCCACTAGTGGATCT rad51 10 20
30 AGAGCAGCAGCCGAA‘I"I‘CGG‘I‘ACA‘I"I‘ACCClgaattacattaccggccgchAGCGGCCGCATAGGCCACTAGTGGATCTGG rads1 10 20
31 GCAGCAGCCGAATTCGGTACATTACCCTG cGCCGCATAGGCCACTAGTGGATCTGGATC rad51 10 5
32 GCAGCAGCCGAATTCGGTACATTACCCTG GGCCGCATAGGCCACTAGTGGATCTGGATC rad51 10 15
33 AGCAGCCGAATTCGGTACATTACCCTGTTAlctagatcgtggatcgttgttac]CCGCATAGGCCACTAGTGGATCTGGATCCT rad51 10 22
34 GCAGCCGAATTCGGTACATTACCCTGTTAT] ATAGGCCACTAGTGGATCTGGATCCTCTA rad51 13 5
35 GCAGCCGAATTCGGTACATTACCCTGTTAT|tagggt]ATAGGCCACTAGTGGATCTGGATCCTCTAG rad51 13 6
36 GCAGCCGAATTCGGTACATTACCCTGTTAT AGGCCACTAGTGGATCTGGATCCTCTAGAG rad51 15 10
37 AGAGCAGCAGCCGAATTCGGTACATTACCC GCATAGGCCACTAGTGGATCTGGATCCTCT rad51 17 9
38 AGCAGCAGCCGAATTCGGTACATTACCCTGlgatccattatccagatccalTTATCCCTAGCGGCCGCATAGGCCACTAGT ku70 0 21
39 GCAGCAGCCGAATTCGGTACATTACCCTGTTATCCCTAGCGGCCGCATAGGCCACTAGTG ku70 0 5
40 GCAGCAGCCGAATTCGGTACATTACCCTGTjggtaataccctgttacattgt]TATCCCTAGCGGCCGCATAGGCCACTAGTG ku70 0 21
41 GCAGCAGCCGAATTCGGTACATTACCCTGTlaccctgtacattaccctgtacat]TATCCCTAGCGGCCGCATAGGCCACTAGTG ku70 0 23
42 AGCAGCCGAATTCGGTACATACCCTGTTAT|tatccctattattaccacattattat)CCCTAGCGGCCGCATAGGCCACTAGTGGAT ku70 0 26
43 GAGCAGCAGCCGAATTCGGTACATTACCCTTTATCCCTAGCGGCCGCATAGGCCACTAGT ku70 1 5
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44 AGCAGCCGAATTCGGTACATTACCCTGTTCTAGCGGCCGCATAGGCCACTAGTGGATCT ku70 3 4
45 GCAGCCGAATTCGGTACATTACCCTGTTAT GGCCGCATAGGCCACTAGTGGATCTGGATC ku70 7 4
46 GAGCAGCAGCCGAATTCGGTACATTACCCTTAGCGGCCGCATAGGCCACTAGTGGATCTG ku70 8 7
47 AGAGCAGCAGCCGAATTCGGTACATTACCC cCGCCGCATAGGCCACTAGTGGATCTGGAT ku70 12 4
48 AGCAGCAGCCGAATTCGGTACATTACCCTGlcatagggcataacataggc]cCGCATAGGCCACTAGTGGATCTGGATCCT ku70 13 | 19
49 GTTTAGAGCAGCAGCCGAATTCGGTACATT|cggtac]AGCGECCGCATAGGCCACTAGTGGATCTGE ku70 14 | 6
50 GCCGAATTCGGTACATTACCCTGTTAGTTCGACCTCGAACGTTAACGTTAACGTAACGT ku70 47 | 10
51 GAGCAGCAGCCGAATTCGGTACATTACCCT|agagtaatgtacctaccc|AAATAGAGGCGCTTCGTCGACGGAGCGTCA ku70 267 | 18
52 CAATTTTTTTTTGAAAACATTAACCCTTACfagggttalCCTAGCGECCGCATAGGCCACTAGTGGATC kuzo | 476 | 7
53 AGCAGCCGAATTCGGTACATTACCCTGTTAlatgtaccctatgtacatta]TCCCTAGCGGCCGCATAGGCCACTAGTGGA lig4 0 19
54 GCAGCCGAATTCGGTACATTACCCTGTTAT CCCTAGCGGCCGCATAGGCCACTAGTGGAT lig4 0 12
55 GCAGCCGAATTCGGTACATTACCCTGTTATCCCTAGCGGCCGCATAGGCCACTAGTGGAT lig4 0 8
56 GCAGCCGAATTCGGTACATTACCCTGTTAT|gtactatg|TAGCGGCCGCATAGGCCACTAGTGGATCTG lig4 3 8
57 GCAGCCGAATTCGGTACATTACCCTGTTAT|gcggcctat]eCGGCCGCATAGGCCACTAGTGGATCTGGA lig4 5 9
58 GCAGCCGAATTCGGTACATTACCCTGTTAT GCGGCCGCATAGGCCACTAGTGGATCTGGA lig4 5 15
59 GCAGCCGAATTCGGTACATTACCCTGTTAT cGGCCGCATAGGCCACTAGTGGATCTGGAT lig4 6 4
60 GCAGCAGCCGAATTCGGTACATTACCCTGT[aat tac]AGCGGCCGCATAGGCCACTAGTGGATCTGE lig4 7| s
61 GCAGCAGCCGAATTCGGTACATTACCCTGTAGCGGCCGCATAGGCCACTAGTGGATC TGG lig4 7 11
62 AGCAGCCGAATTCGGTACATTACCCTGTTA[atgtatgtac|cGECCGCATAGGCCACTAGTGGATCTGGAT lig4 7 | 10
63 GCAGCCGAATTCGGTACATTACCCTGTTAT GGCCGCATAGGCCACTAGTGGATCTGGATC lig4 7 4
64 GCAGCCGAATTCGGTACATTACCCTGTTAT GGCCGCATAGGCCACTAGTGGATCTGGATC lig4 7 4
65 GCAGCCGAATTCGGTACATTACCCTGTTATGGCCGCATAGGCCACTAGTGGATCTGGATC lig4 7 5
66 GCAGCCGAATTCGGTACATTACCCTGTTA' GGCCGCATAGGCCACTAGTGGATCTGGATC lig4 7 6
67 GCAGCCGAATTCGGTACATTACCCTGTTAT GGCCGCATAGGCCACTAGTGGATCTGGATC lig4 7 8
68 GCAGCCGAATTCGGTACATTACCCTGTTA GGCCGCATAGGCCACTAGTGGATCTGGATC lig4 7 10
69 GCAGCCGAATTCGGTACATTACCCTGTTAT GGCCGCATAGGCCACTAGTGGATCTGGATC lig4 7 13
70 GCAGCCGAATTCGGTACATTACCCTGTTAT GGCCGCATAGGCCACTAGTGGATCTGGATC lig4 7 15
71 GCAGCCGAATTCGGTACATTACCCTGTTATlaatgtaccctatgtaatgtatgcggect]GGCCGCATAGGCCACTAGTGGATCTGGATC lig4 7 28
72 AGCAGCAGCCGAATTCGGTACATTACCCTGAGCGGCCGCATAGGCCACTAGTGGATCTGG lig4 8 7
73 AGCAGCCGAATTCGGTACATTACCCTGTTA GGCCGCATAGGCCACTAGTGGATCTGGATC lig4 8 4
74 AGCAGCCGAATTCGGTACATTACCCTGTTGGCCGCATAGGCCAC TAGTGGATCTGGATC lig4 8 6
75 AGCAGCCGAATTCGGTACATTACCCTGTTAcCCtgt|GGCCGCATAGGCCACTAGTGGATCTGGATC lig4 8 | 6
76 TAGAGCAGCAGCCGAATTCGGTACATTACCCTAGCGGCCGCATAGGCCAC TAGTGGATCT lig4 9 9
77 GCAGCAGCCGAATTCGGTACATTACCCTGT GGCCGCATAGGCCACTAGTGGATCTGGATC lig4 10 ] 4
78 GCAGCAGCCGAATTCGGTACATTACCCTGT|gggtaatalcGCCGCATAGGCCACTAGTGGATCTGGATC lig4 10 | 8
79 GCAGCAGCCGAATTCGGTACATTACCCTGT GCCGCATAGGCCACTAGTGGATCTGGATCC lig4 10 | 14
80 AGCAGCCGAATTCGGTACATTACCCTGTTA cCGCATAGGCCACTAGTGGATCTGGATCCT lig4 10 | 5
81 GAGCAGCAGCCGAATTCGGTACATTACCCT[acctacat tac|cGGCCGCATAGGCCACTAGTGGATCTGGAT lig4 1| 11
82 GCAGCAGCCGAATTCGGTACATTACCCTGT GCCGCATAGGCCACTAGTGGATCTGGATCC lig4 11 9
83 GCAGCAGCCGAATTCGGTACATTACCCTGTCCGCATAGGCCACTAGTGGATCTGGATCCT lig4 12 7
84 TAGAGCAGCAGCCGAATTCGGTACATTACC|tcattacctat]GGCCGCATAGGCCACTAGTGGATCTGGATC lig4 14 | 11
85 GCAGCAGCCGAATTCGGTACATTACCCTG GCATAGGCCACTAGTGGATCTGGATCCTCT lig4 14 | 6
86 TTAGAGCAGCAGCCGAATTCGGTACATTAC|tggatcacagggtaatgt|GGCCGCATAGGCCACTAGTGGATCTGGATC lig4 15 | 18
87 AGAGCAGCAGCCGAATTCGGTACATTACCCCCGCATAGGCCACTAGTGGATCTGGATCCT lig4 15| 5
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88 AGCAGCAGCCGAATTCGGTACATTACCCTGCATAGGCCACTAGTGGATCTGGATCCTCT lig4 15 9
89 GCAGCAGCCGAATTCGGTACATTACCCTGT[accgaggectog|TAGGCCACTAGTGGATCTGGATCCTCTAGA lig4 17 | 12
90 TACGAAATGCGTCGTTTAGAGCAGCAGCCGlggtaaggccgggetaagtjGCCGCATAGGCCACTAGTGGATCTGGATCC lig4 31 18
91 GCAGCCGAATTCGGTACATTACCC‘I‘G‘I“I‘A‘I‘CCCTAGCGGCCGCATAGGCCACTAGTGGAT rad51 ku70 0 8
92 GCAGCCGAATTCGGTACATTACCCTGTTAT|ccattatccattatccattatcctaccattat]jcCCTAGCGEGCCGCATAGGCCACTAGTGGAT rad51 ku70 0 32
93 GCAGCAGCCGAATTCGGTACATTACCCTGT|acattacattacattacattacccggtacattatcca]CTAGCGGCCGCATAGGCCACTAGTGGATCT rad51 ku70 5 37
94 GCAGCAGCCGAATTCGGTACATTACCCTGTjacattacattacattacattacccggtacattatcca]CTAGCGGCCGCATAGGCCACTAGTGGATCT rad51 ku70 5 37
95 GCAGCCGAATTCGGTACATTACCCTGTTAGGCCGCATAGGCCACTAGTGGATCTGGATC rad51 ku70 7 11
96 GCAGCCGAATTCGGTACATTACCCTGTTAT|agggtatataatgcggctat]jeGCCGCATAGGCCACTAGTGGATCTGGATC rad51 ku70 7 20
97 AGCAGCCGAATTCGGTACATTACCCTGTTGGCCGCATAGGCCACTAGTGGATCTGGATC rad51 ku70 8 19
98 GCAGCAGCCGAATTCGGTACATTACCCTGT|aatgtaccacagggtacatcggccacaggcctatgtjeGCCGCATAGGCCACTAGTGGATCTGGATC rad51 ku70 10 36
99 AGCAGCCGAATTCGGTACATTACCCTGTTAlacataacatatgttaacattacatatgtaatggcctatg|CGCATAGGCCACTAGTGGATCTGGATCCTC rad51 ku70 | 11 39
100 AGCAGCAGCCGAATTCGGTACATTACCCT CCGCATAGGCCACTAGTGGATCTGGATCCT rad51 ku70 13 9
101 AGCAGCCGAATTCGGTACATTACCCTGTTGGCCACTGTGGATCTGGATCCTCTAGAGTC rad51 ku70 17 9
102 TAATGAAAATAAGAGCTTGAGGGAAAAAA' GCATAGGCCACTAGTGGATCTGGATCCTCT rad51 ku70 | 77 19
103 GCAGCCGAATTCGGTACATTACCCTGTTATGCGGCCGCATAGGCCACTAGTGGATCTGGA rad51 lig4 5 13
104 AGCAGCCGAATTCGGTACATTACCCTGTTA GCGGCCGCATAGGCCACTAGTGGATCTGGA rad51lig4 | 6 7
105 GCAGCCGAATTCGGTACATTACCCTGTTACGGCCGCATAGGCCACTAGTGGATCTGGAT rad51 lig4 6 10
106 GCAGCCGAATTCGGTACATTACCCTGTTAT GGCCGCATAGGCCACTAGTGGATCTGGATC rad51lig4 | 7 9
107 GCAGCCGAATTCGGTACATTACCCTGTTAT_GGCCGCATAGGCCACTAGTGGATCTGGATC rad51 lig4 7 5
108 GCAGCCGAATTCGGTACATTACCCTGTTAT-GGCCGCATAGGCCACTAGTGGATCTGGATC rad51lig4 | 7 5
109 GCAGCCGAATTCGGTACATTACCCTGTTAT GGCCGCATAGGCCACTAGTGGATCTGGATC rad51lig4 | 7 10
110 GAGCAGCAGCCGAATTCGGTACATTACCCT[aatgtaca|TAGCGGCCGCATAGGCCACTAGTGGATCTG rad51lig4 | 8 8
111 AGCAGCCGAATTCGGTACATTACCCTGTTGGCCGCATAGGCCAC TAGTGGATCTGGATC rad51 lig4 8 6
112 AGCAGCCGAATTCGGTACATTACCCTGTTA[cCCtgglGGCCGCATAGGCCACTAGTGGATCTGGATC rad51lig4 | 8 6
113 AGCAGCCGAATTCGGTACATTACCCTGTTAlggcatalGGCCGCATAGGCCACTAGTGGATCTGGATC rad51 lig4 8 6
114 AGCAGCCGAATTCGGTACATTACCCTGTTAlgggtagt]GGCCGCATAGGCCACTAGTGGATCTGGATC rad51lig4 | 8 7
115 AGCAGCCGAATTCGGTACATTACCCTGTTAlgggtaatggccacat]leGCCGCATAGGCCACTAGTGGATCTGGATC rad51 lig4 8 15
116 AGCAGCCGAATTCGGTACATTACCCTGTTA[attaccgggtat tagt|sGCCECATAGGCCACTAGTGGATCTGGATC rad51lig4 [ 8 | 16
117 GCAGCCGAATTCGGTACATTACCCTGTTATGCCGCATAGGCCACTAGTGGATCTGGATCC rad51lig4 | 8 4
118 GCAGCCGAATTCGGTACATTACCCTGTTATCCGCATAGGCCACTAGTGGATCTGGATCCT rad51 lig4 9 7
119 AGCAGCCGAATTCGGTACATTACCCTGTTAfacagggdcceaTaceecacTacTecATC TGGATCCTC rad51ligé | 11 | 7
120 CAGCAGCCGAATTCGGTACATTACCCTGTT] CGCATAGGCCACTAGTGGATCTGGATCCTC rad51 lig4 | 12 4
121 AGAGCAGCAGCCGAATTCGGTACATTACCCGGCCGCATAGGCCACTAGTGGATCTGGATC rad51lig4 | 13 5
122 AGAGCAGCAGCCGAATTCGGTACATTACCC GGCCGCATAGGCCACTAGTGGATCTGGATC rad51 lig4 | 13 7
123 AGAGCAGCAGCCGAATTCGGTACATTACCClgaattcggtacatagt)lGGCCGCATAGGCCACTAGTGGATCTGGATC rad51lig4 | 13 | 16
124 TAGAGCAGCAGCCGAATTCGGTACATTACCItatgt]eGCCGCATAGGCCACTAGTGGATCTGGATC rad51 lig4 | 14 5
125 GCAGCAGCCGAATTCGGTACATTACCCTGT ATAGGCCACTAGTGGATCTGGATCCTCTAG rad51lig4 | 16 5
126 CGTCGTTTAGAGCAGCAGCCGAATTCGGTAlttccactat]eCGGCCGCATAGGCCACTAGTGGATCTGGA rad51 lig4 | 19 9
127 TGCGTCGTTTAGAGCAGCAGCCGAATTCG GGCCGCATAGGCCACTAGTGGATCTGGATC rad51lig4 | 23 5
128 AGCAGCCGAATTCGGTACATTACCCTGTTA TCCCTAGCGGCCGCATAGGCCACTAGTGGA polQ 0 5
129 GCAGCCGAATTCGGTACATTACCCTGTTAT[agcggtalCTAGCGGCCGCATAGGCCACTAGTGGATCT polQ 2 7
130 AGCAGCCGAATTCGGTACATTACCCTGTTA GGCCGCATAGGCCACTAGTGGATCTGGATC polQ 8 4
131 GCAGCAGCCGAATTCGGTACATTACCCTGT GGCCGCATAGGCCACTAGTGGATCTGGATC polQ 10 | 11
132 AGAGCAGCAGCCGAATTCGGTACATTACCC CGGCCGCATAGGCCACTAGTGGATCTGGAT polQ 12 | 10

17




Supplemental Table S8. Sequences and genotypes of all repair products with net insertions of =4
bp. Inserted sequence is boxed and in lowercase. Notational conventions as for Table S2.
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