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Supplemental Fig. S1 Representative Sanger sequencing results of TD-PE mediated 50-bp tandem
duplication at FANCF site. PCR amplicons containing targeted tandem duplication was purified and
directly subjected to Sanger sequencing. Wild-type sequence and TD reference sequence were
shown on top of the sequencing chromatogram. PAM1 and PAM2 of the two pegRNAs were shown
in red and yellow respectively. Red arrows indicated the positions of the nicks. The sequences in-
between two nicks are the duplicated sequences, with the upstream end shown in red and the
downstream end shown in yellow. The peaks in the sequencing chromatogram corresponding to
each end were boxed in red and yellow respectively. The blue box marked the fragment that is
located at the end of the double peaks. The length of the fragment is the same as that of the

duplicated region, and the sequence corresponds to the 3' end of the amplicons that contain TDs.



FANCF TD 50-bp

PAM1

Wild-type sequence : CTCCAAGGTGARAGCGGAAGTAGGGCCTTCECGCACCTCATGGAATCOCTTCT GCAGGACCTGEATCGCTTTT

Y nick

nick |

PAM2

Cleavage

- Deletion [ Insertion

2xTD (Accurate) :

2 x TD with insertion :
-

CTCCAAGGTGAAAGCGGAAGTAGGGCCTTCGCGCACCTCATGGAATCCCTTCTGCAGT ——
== TTCGCGCACCTCATGGAATCCCTTCTGCAGCACC
CTCCAAGG TGAAAGCGGAAGTAGGGCCTTCGCGCACCTCATGGAATCCCTTCTGCAGH

CTCCAAGG TGAAAGCGGAAGTAGGGCC'I'I'CGCGCACCTCATGGAATCCCTTCTGCAGC

CTCCAAGGTGAAAGCGGAAGTAGGGCCTTCGCGCACCTCATGGAATCCCTTCTGCAGT

CTCCAAGG
—

CTCCAAGG
=

CTCCAAGG
—

CTCCAAG(
-

CTCCAAGC ITGAAAGCGGAAGTAGGGCCTTCGCGCACCTCATGGAATCCCTTCTGCAG!

CTCCAAGGTGAAAGCGGAAGTAGGGCCTTOGCGCACCTCATGGAATCCCTTCTGCAG

CTCCAAGC TGAAAGCGGAAGTAGGGCCTTCGCGCACCTCATGGAATCCCTTCTGCAG

CTCCAAGG
—

CTCCAAGGTGAAAGCGGAAGTAGGGCCTTCGCGCACCTCATGGAATCCCTTCTGCAGA
-

CTCCAAGGTGAAAGCGGAAGTAGGGCCTTCGCGCACCTCATGGAATCCCTTCTGCAGO
—

CTCCAAGGITGAAAGCGGAAGTAGGGCCTTCGCGCACCTCATGGAATCCCTTCTGCAGG

—

CTCCAAGGTGAAAGCGGAAGTAGGGCCTTCGCGCACCTCATGGAATCCCTTCTGCAGG

-

CTCCAAGGTGAAAGCGGAAGTAGGGCCTTCGCGCACCTCATGGAATCCCTTCTGCAGG
=

CTCCAAGG
—

2 x TD with deletion : CTCCAAGG
—

CTCCAAGGTIGAAAGCGGAAGTAGGGCCTTCGCGCACCTCATGGAATCCCTTC - - ----
JGAAAGCGGAAGTAGGGCCTTCGCGCACCTCATGGAATCCCTTCTGCAGC!

-

CTCCAAGG
-

CTCCAAGGT

-

CTCCAAGG
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CTCCAAGG;
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TGAAAGCGGAAGTAGGGCCTTCGCGCACCTCATGGAATCCCTTCTGCAGC

TGAAAGCGGAAGTAGGG(@CTTCGCGCACCTCATGGMT

[TGAAAGCGGAAGTAGGG
13-bp

TGAAAGCGGTAGGGCCTTCGCGCACCTCATGGAATCCCT'

TGAAAGCGGAAGTAGGGTTCGCGCACCTCATGGAAT

TGAAAGCGGAAGTAGGGCCTTCGCGCACCTCATGGAATCCCTTCTGCAG

TGAAAGCGGAAGTAGGGCCTTCGCGCACCTCATGGAATCCCTTCTGCAGC
TGAAAGCGGAAGCGGAAGITAGGGCCTTCGCGCACCTCATGGAATCCCTTC
6-bp

 TGAAAGCGGAAGTAGGGCCTTCGCGCACCTCATGGAATCCCTTCTGCAG
TGAAAGCGGAAGTGAAAGCGGAAG TAGGGCCTTCGCGCACCTCATGGAA‘
-bp

 TGAAAGCGGAAGTAGGGCCTTCGCGCACCTCATGGAATCCCTTCTGCAG!

ITGAAAGCGGAAGTAGGGCCTTCGCGCACCTCATGGAATCCCTTCTGCAG

TGAAAGCGGAATAGGGCCTTCGCGCACCTCATGGAATC

rGAAAGCGGAAGTAGGGCWCTTCGCGCACCTCATGGAATCCC'H

= TeAAA GGAAGTAGGGCCTTCGCGCACCTCATGGAATCCCTTC]
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TGAAAGCGGAAGTAGGGCECAGTAGGGUCTTCGCGCACCTCATGGAATC
TGAAAGCGGAAGTAGGGCCTTCGCGGAAGTAGGGCCTTCGUGCACCTCA
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ITGAAAGOTGAAAGCIGGAAGTAGGGCCTTCGCGCACCTCATGGAATCCCTT
7-bp

ITGAAAGCGGAAGTAGGAAGTAGGGCCTTCGCGCACCTCATGGAATCCCTT

GAAAGCGGAAGTAGGGERTTCGCGCACCTCATGGAATCCCTTCTGCAGE

TGAAAGCAGCTGAANGCGGAAGTAGGGCCTTCGCGCACCTCATGGAATCG
10-bp

‘GAAAGCGGAAGTAGGGCCTTCGCGCACCTCATGGAATCCCTTCTGCAGC
SEETEEE GGAAGTAGGGCCTTCGCGCACCTCATGGAATCCCTTCTGCAGCH

‘GAAAGCGGAAGTAGGGCCTTCGCGCACCTCATGGAATCCCTTCTGC - - -

GGAAGTAGGGCCTTCGCGCACCTCATGGAATCCCTTCTGCAGCH
‘GAAAGCGGAAGTAGGGCCTTCGCGCACCTCATGGAAA
- GCGGAAGTAGGGCCTTCGCGCACCTCATGGAATCCCTTCTGCAGS
TGAAAGCGGAAGTAGGGCCTTCGCGCACCTCATGGAATCCCTTCTGCAGC,
CTTCGCGCACCTCATGGAATCCCTTCTGCAGOH

TGAAAGC! AAGTAGGGCCTTCGCGCACCTCATGGAATCCCTTE
BRARCG
TGAAAGCGGAAGTAGGGCCTTCGCGCACCTCATGGAATCCCTTCTGGcb

TGAAAGCGGAAGTAGCGGAAGTAGGGCCTTCGCGCACCTCATGGAATCCETTCTGCAGCACC
3bp.
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TGAAAGCGGAAGTAGGGCCTTCGCGCACCTCATGGAATCCCTTCTGCAGGACCTGGATCGCTTTT
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ATCGCTTTT
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-
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ACC ATCGCTTTT
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ICTGCAGCACC ATCGCTTTT

TGCAGCACC ATCGCTTTT

-
ATCGCTTTT

—
TCTGCAGCACCTGGATCGCTTTT

—
CCTTCTGCAGCACCTGGATCGCTTTT

-
ICTGCAGCACCTGGATCGCTTTT

-
ICTGCAGCACCTGGATCGC

=—
CTTCTGCAGCACCTGGATCGCTTTT

—
ACCTGGATCGCTTTT
F—

CC ATCGCTTTT

—

ACC ATCGCTTTT

—

ACC ATCGCTTTT

—

ACC ATCGCTTTT

3xTD (Accurate): CTCCAAGG
-

—

3 x TD with insertion : CTCCAAGG

—
-

CTCCAAGGT
—

-
CTCCAAGG
—
—

CTCCAAGGI
—

—

3 x TD with deletion :  crccaace

-
—

CTCCAAGG
—
—
CTCCAAGG;

—

—

TGAAAGCGGAAGTAGGGCCTTCGCGCACCTCATGGAATCCCTTCIGCGCAC
TGAAAGCGGAAGTAGGGCCTTCGCGCACCTCATGGAATCCCTTCTGCAGC/

TGAAAGCGGAAGTAGGGCCTTCGCGCACCTCATGGAATCCCTTCTGCAGC)

TGAAAGCGGAAGTAGGGCCTTCGCGCACCTCATGGAATCCCTTCTGCAGC
TGAAAGCGGAAGTAGGGCCTTCGCGCACCTCATGGAATCCCTTCTGCAGC
TGAAAGCGGAAGTAGGGCCTTCGCGCACCTCATGGAATCCCTTCTGCAGC
‘GAAAGCGGAAGTAGGGCCTTCGCGCACCTCATGGAATCCCTTCTGCAGC
GAAAGCGGAAGTAGGGCGCGGAAGTAGGGACTTCGCGCACCTCATGGA4
GAAAGCGGAAGTAGGGCWCGCGCACCTCATGGM
GAAAGCGGAAGTAGGGCCTTCGCOCACCTCATGBARTCCOTTCTGCAGE
GAAAGCGGAAGTAGGGCGGAAGTAGGGACTTCGCGCACCTCATGGAATO
GAMGCGGAAGTAGGGCTTCGCGCACCTCATGGAATC

GAAAGCGGAAGTAGGGCCTTCGCGCACCTCATGGAATCCCTTCTGCAGC

TGAAAGCGGAAGTAGGGCCTTCGCGCACCTCATGGAATCCCTTCTGCAGG
TGAAAGCGGAAGTAGGGCBGAAGTAGGGACTTCGOGCACCTCATGGAAT
-bp

‘GAAAGCGGAAGTAGGGCCTTCGCGCACCTCATGGAATCCCTTCTGCAGC
GGAAGTAGGGCCTTCGCGCACCTCATGGAATCCCTTCTGCAGC
------ - GGAAGTAGGGCCTTCGCGCACCTCATGGAATCCCTTCTGCAGC

‘GAAAGCGGAAGTAGGGCCTTCGCGCACCTCATGGAATCCCTTCTGCAGCI
TGAAAGCGGAAGTAGGGC ------ - - ------ ---- -TCCCTTCTGCAGC;
TGAAAGCGGAAGTAGGGCCTTCGCGCACCTCATGGAATCCCTTCTGCAGC
TGAAAGCGGAAGTAGGGCCTTCGCGCACCTCATGGAATCCCTTCTGCAGC
TGAAAGCGGAAGTAGGGCG- - - == = - === == == ===« CTCCCTTCTGCAGC]
[TGAAAGCGGAAGTAGGGCCTTCGCGCACCTCATGGAATCCCTTCTGCAGG,

—
=

lacC ATCGCTTTT

F—
TCCCTTCTGCAGC —=

[TCCCTTCTGCAGCACC ATCGC

—
ICCTTCTGCAGC ——
ICCTTCTGCAGCACC
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ATCGCTTTT

—-—
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—
—
ACC ATCGCTTTT
F—

—

ACC ATCGCTTTT

—

ACC ATCGCTTTT

4xTD (Accurate): CTCCAAGG

= TGAAAGCGGAAGTAGGGCCTTCGCGCACCTCATGGAATCCCTTCTGCAGG

-
!

4 x TD with deletion :

= [TGAAAGCGGAAGTAGGGCCTTCGCGCACCTCATGGAATCCCTTCTGCAGC
------ - GGAAGTAGGGCCTTCGCGCACCTCATGGAATCCCTTCTGCAGCACC

—

CTCCAAGGTGAAAGCGGAAGTAGGGCCTTCGCGCACCTCATGGAATCCCTTCTGCAGC,
-

TGAAAGCGGAAGTAGGGCCTTCGCGCACCTCATGGAATCCCTTCTGCAGG

TGAAAGCGGAAGTAGGGCCTTCGCGCACCTCATGGAATCCCTTCTGCAGQ
[TGAAAGCGGAAGTAGGGCCTTCGCGCACCTCATGGAATCCCTTCTGCAGC

------ - GGAAGTAGGGCCTTCGCGCACCTCATGGAATCCCTTCTGCAGC!

=

-
ACC ATCGCTTTT

ATCGCTTTT

6xTD:

‘GAAAGCGGAAGTAGGGCCTTCGCGCACCTCATGGAATCCCTTCTGCAGC

<=JITGAAAGCGGAAGTAGGGCCTTCGCGCACCTCATGGAATCCCTTCTGCAGC

CTCCAAGGTGAAAGCGGAAGTAGGGCCTTCGCGCACCTCATGGAATCCCTTCTGCAGS

TGAAAGCGGAAGTAGGGCCTTCGCGCACCTCATGGAATCCCTTCTGCAGC

TGAAAGCGGAAGTAGGGCCTTCGCGCACCTCATGGAATCCCTACTGCAGC

{

(KK

TGAAAGCGGAAGTAGGGCCTTCGCGCACCTCATGGAATCCCTTCTGCAGC

CC ATCGCTTTT

-
GGAATCCCTTCTGCAGCACCTGGATCGCTTTT

reads / total reads

56314 /221396 (25.44%)

1171/221396 (0.53%)

841/221396 (0.38%)

4051221396 (0.18%)

340/221396 (0.15%)

319/221396 (0.14%)

2821221396 (0.13%)

218/221396 (0.098%)

213/221396 (0.096%)

173 /221396 (0.078%)

160 /221396 (0.072%)

129/ 221396 (0.058%)

111/22139% (0.050%)

102/ 221396 (0.046%)

99/221396 (0.045%)

96/22139% (0.043%)

92/ 221396 (0.042%)

88/221396 (0.040%)

80/22139% (0.036%)

56/221396 (0.025%)

945 /221396 (0.43%)

596 /221396 (0.27%)

79 /221396 (0.036%)

76 1221396 (0.034%)

58 /221396 (0.026%)

18718 /221396 (8.45%)

1107221396 (0.050%)

108 /221396 (0.049%)

66 /221396 (0.030%)

54 /22139 (0.024%)

103 /221396 (0.047%)

931221396 (0.042%)

81/221396 (0.037%)

4559 / 221396 (2.06%)

771221396 (0.035%)

531221396 (0.024%)



Supplemental Fig. S2 HTS sequences showing the editing result of TD-PE at the FANCEF site. The
fragments containing tandem duplications were amplified by HTS primers and subjected for HTS
analysis. Detailed analysis of the undesired TDs revealed that the majority of deletions and
insertions occurred at the boundaries of the duplications. The blue curved arrows pointed to the next
copy of the tandem duplication. Deletion, insertion and base substitution were indicated by black
dash, red box and green letters respectively. The insertion sequence of the red box was consistent
with its 5' upstream sequence. Note that to provide an overview of the TDs, we copied the sequences

of 2xTD from Fig. 2E to this section.



EMX1 TD 57-bp

Wild-type sequence : AACCGGAGGACAAAGTACAAACGGCAGAAGCTGGAGGAGGAAGGGCCTGAGTCCGAGCAGAAGAABAA

PAM1

Y nick nick |l

CTCCCATCACA

----Cleavage - Deletion [ Insertion

2 x TD (Accurate ) :

2 x TD with deletion :

2 x TD with insertion :

AACCGGAGGACAAAGTACAAACGGCAGAAGCTGGAGGAGGAAGGGCCTGAGTCCGAGCAGAAGAA —
= |GACAAAGTACAAACGGCAGAAGCTGGAGGAGGAAGGGCCTGAGTCCGAGCAGAAGAABAA

AACCGGAGGACAAAGTACAAACGGCAGAAGCTGGAGGAGGAAGGGCCTGAGTCCGAGCAGAA- - - ==
= IGACAAAGTACAAACGGCAGAAGCTGGAGGAGGAAGGGCCTGAGTCCGAGCAGAAGAAGAA

AACCGGAGGACAAAGTACAAACGGCAGAAGCTGGAGGAGGAAGGGCCTGAGTCCGAGCAGAAGAA=—
= IGACAAAGTACAAACGGCAGAAGCTGGAGGAGGAAGGGCCTGAGTCCGAGCAGAAGAAI- - -
18-bp

CTCCCATCACA

CTCCCATCACA

CTCCCATCACA

reads / total reads

64435 / 389912 (16.53%)

256 /389912 (0.066%)

95 /389912 (0.024%)

AACCGGAGGACAAAGTACAAACGGCAGAAGCTGGAGGAGGAAGGGCCTGAGTCCGAGGAAGGGCCTGAGTCCGAGCAGAAGAA ==

= IGACAAAGTACAAACGGCAGAAGCTGGAGGAGGAAGGGCCTGAGTCCGAGCAGAAGAAGAA

CTCCCATCACA

3 x TD (Accurate ) :

AACCGGAGGACAAAGTACAAACGGCAGAAGCTGGAGGAGGAAGGGCCTGAGTCCGAGCAGAAGAA
—

~GACAAAGTACAAACGGCAGAAGCTGGAGGAGGAAGGGCCTGAGTCCGAGCAGAAGAA

GACAAAGTACAAACGGCAGAAGCTGGAGGAGGAAGGGCCTGAGTCCGAGCAGAAGAA

L

CTCCCATCACA

4 x TD (Accurate ) :

AACCGGAGGACAAAGTACAAACGGCAGAAGCTGGAGGAGGAAGGGCCTGAGTCCGAGCAGAAGAA

= |GACAAAGTACAAACGGCAGAAGCTGGAGGAGGAAGGGCCTGAGTCCGAGCAGAAGAA
< IGACAAAGTACAAACGGCAGAAGCTGGAGGAGGAAGGGCCTGAGTCCGAGCAGAAGAA

GACAAAGTACAAACGGCAGAAGCTGGAGGAGGAAGGGCCTGAGTCCGAGCAGAAGAA!

(Y

CTCCCATCACA

5xTD :

AACCGGAGGACAAAGTACAAACGGCAGAAGCTGGAGGAGGAAGGGCCTGAGTCCGAGCAGAAGAA

== |GACAAAGTACAAACGGCAGAAGCTGGAGGAGGAAGGGCCTGAGTCCGAGCAGAAGAT
= |GACAAAGTACAAACGGCAGAAGCTGGAGGAGGAAGGGCCTGAGTCCGAGCAGAAGAA|
= |GACAAAGTACAAACGGCAGAAGCTGGAGGAGGAAGGGCCTGAGTCCGAGCAGAAGAA!

GACAAAGTACAAACGGCAGAAGCTGGAGGAGGAAGGGCCTGAGTCCGAGCAGAAGAA!

IR

CTCCCATCACA

Deletion without edit :

AACCGGAGGACAAAGTACAAACGGCAGAAGCTGGAGGAGGAAGGGCCTGAGTCCGAGCAGAAGAAI

CTCCCATCACA

135 /389912 (0.035%)

11889 / 389912 (3.05%)

404 /389912 (0.10%)

113 /389912 (0.029%)

118/389912 (0.030%)



Supplemental Fig. S3 HTS sequences showing the editing result of TD-PE at the EMXT site.

The fragments containing tandem duplication were amplified by HTS primers, purified and then
subjected for HTS. The blue curved arrows pointed to the next copy of the tandem duplication.
Deletion, insertion and base substitution were indicated by black dash, red box or green letters

respectively. The insertion sequence of the red box was consistent with its 5' upstream sequence.
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Supplemental Fig. S4 Distribution of the insertion or deletion lengths at FANCF site. HTS analysis
of the frequencies of undesired edits induced by TD-PE at FANCF site (TD 50-bp). The experiment
was repeated three times, and the indel data from each repetition were presented separately. Note

that the deletion in 4xTD was detectable in only one out of three repetitions.
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Supplemental Fig. S5 Distribution of the insertion or deletion lengths at EMX] site. HTS analysis
of the frequencies of undesired edits induced by TD-PE at EMXI site (TD 57-bp). The experiment

was repeated three times, and the indel data from each repetition were presented separately.



AAVS1TD 376-bp 2xTD
TD reference sequence: GTTTTTCTGGACAACCCCAAAGTACCCCGTCTCCCTGGCT /¢

it~

T

GTTTTTCTGGACAACCCCAARGTACCCCGTCTCCCTGGCT

GGG(

fcTAccccercrcccreaeT

"t
AAVS1TD 532-bp 2xTD

TD reference sequence: CCTCCCTCACCCAACCCCATGCCGTCTTCACTCGCTGGGT 4

cercceTcAacccaaccccATfoccorcTTcACTCGCTOGG T

AGTGGGGCCACTAGGGACAG]

oot

TGGGGCCACT.

GCCGTCTTCACTCGCTGGET

AAVS1 TD 846-bp 2xTD
TD reference sequence: TGGCTTCTGCGCCGCCTCTGGCCCACTGTTTCCCCTTCCC

TEGCTTCTGCOCCOCCTCTORCCCACTETTTCECCT T CC] AGTGC GGCCACTAGGGACA

GCCCACTGTTTCCCCTTCC

AGAGTACCCCGTCTCCCTGGCT:+AC

GGCCGTCTTCACTCGCTGGGT+AGTGGE

SGCCCACTGTTTCCCCTTCCC +AGTGE

SACTACGOACACGATTGGTGACAGAAAAGCCC

AGTGGGGCCACTAGGGACAGGATTGGTGACAGAAAAGECE

/-GATTGGTGACAGAAAAGCCC

AGTGGGGCCACTAGOGACAGGATTGGTGACAGAAAAGCCC

GOACACGATTGGTGACAGAAAAGCCC

AGTGGGGCCACTAGGGACAGBATTGGTGAC AGAAAAGECCC




Supplemental Fig. S6 Representative Sanger sequencing results of large fragment TDs at the
AAVSI site (related to Fig. 3A). Representative Sanger sequencing results of TD containing
amplicons derived from 3 targeted TDs at the A4 VSI site. The amplicons containing targeted TDs
were gel-purified and subjected directly to Sanger sequencing. TD reference sequence was shown
on top of each sequencing chromatogram, with sequences corresponding to each end of the TD

boxed in red and yellow respectively.
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Supplemental Fig. S7 Representative Sanger sequencing results of large fragment TDs at the EMX1
site (related to Fig. 3A). Representative Sanger sequencing results of TD containing amplicons
derived from 3 targeted TDs at EMX]I site. The amplicons containing targeted TDs were gel-purified
and subjected to Sanger sequencing. TD reference sequence was shown on top of each sequencing
chromatogram, with sequences corresponding to each end of the TD boxed in red and yellow
respectively. EMXI TD 116-bp 3xTD and 4xTD were the sequencing results of the bands marked

red stars (*) at the EMX1 site in Fig. 3A.



FANCF TD 115-bp 2xTD
TD reference sequence: GGGCTTTTAAGTTGCCCAGAGTCAAGGAACACGGATAAAG T ACCCAGAGAGTCEOCETCTGTCAAGGAACACGGATARAG  TACCCACAGACTCGOCETC TCCAAGGTGAAAGCGGAAGTA

COSCTTTTAAGTTOCCCASABTCAASSAACACSOATAAAS TACGCAGAGAGT CGCCGTCIPT CAAGGAACACGGATAAARG TACGCAGAGAGI CGCCGTCT|CCAAGGTOAAAGCGGAAGTA

il ot ook

TD reference sequence: GGGCTTTTAAGTTGCCCAGAGTCAAGGAACACGGATAAAG: - CATCEAATCCCTTCTGCAGCGTCAAGGAACACGGATAAAG+CATEEAATCCCTTCTGUAGCACCTGGATCGC! CCGAG

CCTGGATCGCTTTTCCGAG

666CTTTTAAGTTGCCCAGAR TCAAGGBAACACGG ATAAAG CATGGAATCCCTTCTGCAGC[GTCAAGGAACACGGATAAA G cATeGAATCCCTTCTGCAGE

FANCF TD 231-bp 2xTD
TD reference sequence: CTACATCTGCTCTCCCTCCACTAAGAAGAACCTCTTTGTG AT

TCCCTTCTGCAGCCTAAGAAGAACCTCTTTGTG CATGGAATCCCTTCTGCACCACCTGGATCGCTTTTCCGAG

cTAacATcTGCcTCTCCCTCCACTAAGAAGAACCTCTTTGT CATGGAATCCCTTCTGCAGCIK TAAGAAGAACCTCTTTIGTG cATeeaATcCccTTCTGCAGChCCTGGATCGETTTTCCGAG




Supplemental Fig. S8 Representative Sanger sequencing results of large fragment TDs at the
FANCEF site (related to Fig. 3A). Representative Sanger sequencing results of TD containing
amplicons derived from 3 targeted TDs at FANCF site. The amplicons containing targeted TDs were
gel-purified and subjected to Sanger sequencing. TD reference sequence was shown on top of each
sequencing chromatogram, with sequences corresponding to each end of the TD boxed in red and

yellow.



HEK3 TD 136-bp 2xTD

ATAAGACAATGGATACA




Supplemental Fig. S9 Representative Sanger sequencing results of large fragment TDs at the HEK3
site (related to Fig. 3A). Representative Sanger sequencing results of TD containing amplicons
derived from 4 targeted TDs at HEK3 site. The amplicons containing targeted TDs were gel-purified
and subjected to Sanger sequencing. TD reference sequence was shown on top of each sequencing
chromatogram, with sequences corresponding to each end of the TD boxed in red and yellow
respectively. HEK3 TD 136-bp 3xTD and 4xTD and HEK3 TD 222-bp 3xTD were the sequencing

results of the bands marked by red stars (*) at the HEK3 site in Fig. 3A.
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Supplemental Fig. S10 Proportions of different copies of TDs were analyzed by Oxford Nanopore
sequencing. (A) Diagram showing the procedure to prepare Oxford Nanopore sequencing
Samples. The amplicons with size equivalent to or larger than 2xTD were collected and gel

extracted for Nanopore sequencing. (B) The proportions of each type of TDs were analyzed.



HTS-F

Un-edited
Genomic DNA 3’ ===

5-mn e -—-3
2 omcona = ——— LTI - 5

T T

HTSR
HTS-F

-_——3

-——5

HISR
AAVS1TD 376-bp 3 Insertion
TD reference sequence: «- -« CACC TGGGGCCACTAGGG! ,‘ TACCCCGTCTCCCTGGCTTTAGCCACCTCTCCA « + -+« reads /total reads
2xTD(Accurate):  ......p TTAGCCACCTCTCCA -« -+« + 3218921604583 (99.98%)

2 % TD with insertion :

72/504583 (0.02%)

AAVS1 TD 532-bp

reads /total reads.

CCGTCT

TCCCTTTICCTTCTCCCTTCTCCTTCTG v e e

2xTD (Accurate) :
2 x TD with insertion :

GCCGTCTTCACTCGCTGGGTTCCCTTTTCCTTCTCCCTTCTCCTICTG

4460291447308 (99 92%)
2731447308 (0.06%)

1061447308 (0.02%)

TD reference sequence: - - AGGGACAGBCCCACTGTTTCCCCT CCTGCTTTCTCTG: - -+ -+ reads /total reads
2xTD (Accurate) : A TCCA ACA! ACTAGGGACAGECCCACTGTTTCCCCTTCCCAGGCAGGTCCTGCTTTCTCTG! 604109/504583 (99.92%)
2 x TD with insertion T ¢ CCACTGTTTCCCCTTCCCAGGCAGGTCCTGCTTTCTCTCRA 4741604583 (0.08%)




Supplemental Fig.S11 Undesired edits of the A4VS1 site were determined by HTS. (A) PCR
strategy for amplifying the junction of TDs. The primers were designed to specifically amplify the
boundary of targeted TDs. The HTS primers were listed in Supplemental Table S5.

(B) Undesired edits in indicated TDs of the A4 VS1 site. Sequence corresponding to accurate TD
allele was shown on top of each analysis. The sequences corresponding to each end of the TD were
showed in red and yellow respectively. The red arrowhead pointed to the boundary of the
duplication. Insertion and base substitution were indicated by red box and green letters respectively.
Note that the inserted sequence was same as its 5' upstream sequence. Sequences with a ratio over

0.02% were shown.



EMX1 TD 116-bp Y

TD reference sequence: . . . . . . CTGGAGGAGGAA AGTCCGAGCAGAAGAATTTCTCATCTGTGCCCCTCCCTCCCTGGCCCAGGT « « - - - + reads / total reads
2xTD (Accurate): -..... CTGGAGGAGGAAGGGCCTGAGTCCGAGCAGAAGAATTTCTCATCTGTGCCCCTCCCTCCCTGGCCCAGRT - - - - - - 39852/ 41510 (96.01%)
2 x TD with insertion: - - - -~ CTGGAGGAGGAAGGGCCTGAGTCCGAGCAGAAGAATTTCTCATCTGTGCCCCTCCEAGCAGAAGAATTTCTCATCTGTGCCCCTCCITCCCTGGCCCAGRT - - - - - - 786/41510 (1.90%)
------ CTGGAGGAGGAAG \’ECCTGAGTCCGAGCAGA»‘AGAATTTCTCATCTGTGC[CCGAGCAGAAGAAT;’TCTCAT:E}b(;TGCbCCTCCCTCCCTGGCCCAGGT- e 480/41510 (1.16%)
------ CTGGAGGAGGAAGGGCCTGAGTCCGAGCAGAAGAATTTCTCATCTGTGCCCCTCCGHTCCGAGCAGAAGAATTTCTCATCTGTGCCCCTCCLTCCCTGGCCCAGGT -+« « - - 70/41510 (0.17%)
------ crGsAGGAGGAAGG5cchAGTCCGAGCAGAAGAATTTCTCATGTGCCCSC??CCTCCCTGGCCCAGGT- e 65/41510 (0.16%)
------ CTGGAGGAGGAAGGGCCTGAGTCCGAGCAGAAGAA TTTCTCATCTGTGCCCCTC(;%CAGAAGAATTT%T'%AIL|b|L;(.,l,(.,l,l(,uuu,CTGGCCCAGGT. R 51/41510 (0.12%)
------ CTGG»«GGAGG»«AGGGCCTG,«GTCCGAGC»‘GAAGAATTTCTCATCTGTGCCCCTCCCTCCCTGGCCCAGGT- R 47/41510 (0.11%)
~~~~~~ CTGG/\GGAGGrv’xGGGCCT(3-\GTCCGAGC/\G/\/-G/-f\TTTCTCATCTGTGCCCCCCTCCCTGGCCCAGGT- ceee 46/41510 (0.11%)
------ CTGGAGGAGGAAGGGCCTGAGTCCGAGCA GAAGAATTTCTCATCTGTGCCCTCCCTCCCTGGCCCAGGT- EEER 36/41510 (0.087%)
------ CTGOAOGAGGAAGGOCCTGAGTCCC;—CCAGAAGAATTTCTCATCTGTCCTCCCTCCCTGGCCCAGGT~ e 35/41510 (0.084%)
------ CTGG»‘«GGnGGAAGGGCCTGAGTCCG»«GCAGA»’«GAATTTCTCATCTGTGCCCCTCCGCGAATTTCZTS_CDI:TCTGTGLLLA,ILQML,CCT GGCCCAGGT: « « « » » 22/41510 (0.053%)
------ CTGG»\GGAGGA,\GGGCCTGr’«GTCCG/’\GCAGA?-G/-r\TTTCTCATCTGTGCCCCCCTCCCTCCCTGGCCCAGGT- caeae 22/41510 (0.053%)
~~~~~~ CTGGAGGAGGAAGGGCCTGAGTCCGAGCAGAAG ATTTCTCATCTGTCCCTCCCTCCCTGGCCCAGGT [ERERR 21/41510 (0.051%)
------ CTGGAGG) nGLm»«GLaG"LTGmGTCCGAG(»G»An\;AATTTCTCATCTGTGCCCCCCTCCCTGGCCCAGGT~ 20/41510 (0.048%)
: LT(g(mGLm(:(g»\AGGGCCT(JA(JTL(,(JA(JLr«(mnq,‘wTTTCTCATCTGTGWCCTCCCTCCCTGGCCCAGGT ------ 20/41510 (0.048%)
------ CTGG»«GGAGGAAGGGCCTG-«GT(,CG;—GCAGAAGAATTTCTCATCTGTGCCCCTCCGCAE:(?GACTCGGTGCCACTTCCCTGGCCCAGGT e 20/41510 (0.048%)
------ C'GGHGGAGGAAGGGCCTGAGTCCGAGC;\GAAGA'TTTCTCATCTGTGCCCCTCCCTCQGAGCAGAAGAATTTCTCATCTGTGLL&-pl CCCTCGCTGGCCCAGGT -+« « - - 19/41510 (0.046%)
- CTGGAGGAGGAAGGGCCTGAGTCCGAGCAGAAGAA TTTCTCATCTGTGCCTCCCTCCCTGGCCCAGGT ------ 17/41510 (0.041%)
------ CTGG,«GG-«GGA»«GGGCCTGAGTCCG»‘«GCAGAAGA,«TTTCTCATCTGTGCCCCTCCGCACCGAC@CAGAAGAATTTCTCATCTGTGLb(,bIWLILCCTGGCCCAGGT- ceeen 16/41510 (0.039%)
------ CTGGAGGAGGAAGGGCCTGAGTCCGAGCAGAAGAATTTCTCATCTGTGCCCCTCCGCACHGAGCAGAAGAATT IL,IL,AICTGTGLL,LLI(,(,L,I(,LCTGGCCCAGGT- e 16/41510 (0.039%)
------ CTGGnGGAGGnnGGGCCTGnGTCCGAGCnG»«AGAATTTCTCATCTGTGCCCCTCCGAGTCGGTde%TWCTCCCTGGCCCAGGT seeees 14/41510 (0.034%)
444444 CTGGAGGAGGAAGGGCCTGAGTCCGAGCAG @AQAATTTCTCATCTGTGCCCCTCCCTCCCTGGCCCAGGT- ceeen 14/41510 (0.034%)

2 x TD with deletion : -~ - - - CTGGAGGAGGAAGGGCCTGAGTCCGAGCAGAAGAATTTCTCATCTGTGC - - - - CCCTCCCTGGCCCAGGT - - = - - - 26/41510 (0.063%)




Supplemental Fig. S12 Undesired edits of EMX] TD 116-bp were determined by HTS. Sequence
corresponding to accurate TD allele was shown on top of the analysis. The sequences corresponding
to each end of the TD were showed in red and yellow respectively. The red arrowhead pointed to the
boundary of the duplication. Deletion and insertion were indicated by black dash and red box. Note
that the inserted sequence was the same as its 5' upstream sequence. The inserted sequences that
were likely derived from sgRNA scaffold were highlighted in blue. Sequences with a ratio over

0.02% were shown.



EMX1TD 201-bp

TD reference sequence: - - - - - - c

\ACCCTATGTAGCCTCAGTCTTCCCATCAGGCTCTCA- - - - -+ reads / total reads

2xTD (Accurate ) :

2 x TD with insertion :

GAAGGGCCTGAGTCCGAGCAGAAGAACCCTATGTAGCCTCAGTCTTCCCATCAGGCTCTCA: +

ACCCTATGTAGCCTCAGTCTTCCCATCAGGCTCTCA: + - -+ 519489/ 524263 (99.09%)

ACCCTATGTAGCCTCAGTCTTICCCTATGTAGCCTCAGTCTTCCCATCAGGCTCTCA * *++ * 1620/524263 (0.31%)
0-bp

(CCCTATGTAGCCTCAGTCTTCCCATG TGAGT AGCAGAAGAA( TATGTA( TCAGTCTT( ATICAGGCTCTCA: - -« - + 1408/524263 (0.27%)
50-bp

ICCCTATGTAGCCTCAGTCTTCCCATIGCCTCAGTCTTCCCATICAGGCTCTCA =« - -+ + 327/524263 (0.062%)
CCCTATGTAGCCTCAGTCTTCCTCAGGCTCTCA ------ 308/524263 (0.059%)
CcCTATGTAGCCTCAGTCHCCCATWWWMGGCTCTCA- 203/524263 (0.039%)
CCCTATGTAGCCTCAGTCW‘WCCCATC/@GCTCTCA ------ 146/524263 (0.028%)
CCCTATGTAGCCTCAGTCTTCCCATGCACCGACTCGGTAGGCTCTCA ------ 143/524263 (0.027%)
CCCTATGTAGCCTCAGTCTTCCCATGCACCAGGCTCTCA ------ 136/524263 (0.026%)

'CCCTATGTAGCCTCAGTCTTCCCATGCACCGACTCGGTGCCACTTTTTCAAGTTGATAACGGACTAGCCTCAGTCTTCCCATICAGGCTCTCA: « - - - « 132/524263 (0.025%)
18-bp
1271524263 (0.024%)

‘ﬁCCTATGTAGCC GAGTCCGAGCAGAAGAACCCTATGTAGCCTICAGTCTTCCCATCAGGCTCTCA -+« -+ - 115/524263 (0.022%)
| 30-bp
ACCCTATGTAGCCTCAGTCTICCCTATGTAGCCTCAGTCTICCCATCAGGCTCTCA: - - - - « 109/524263 (0.021%)
] by




Supplemental Fig. S13 Undesired edits of EMX] TD 201-bp were determined by HTS.

Sequences corresponding to accurate TD allele was shown on top of the analysis. The sequences
corresponding to each end of the TD were showed in red and yellow respectively. The red
arrowhead pointed to the boundary of the duplication. Insertions was indicated by red boxes. Note
that most inserted sequences were same as their 5' upstream sequences. A small group of insertions
that were likely derived from sgRNA scaffold were highlighted in blue. Sequences with a ratio over

0.02% were shown.



EMX1 TD 307-bp !

TD reference sequence:

Deletion (] Insertion

ITTCTCTCTGGCCCACTGTGTCCTCTTCCTGCCCTG -

reads / total reads

2% TD (Accurate ) :

ITTCTCTCTGGCCCACTGTGTCCTCTTCCTGCCCTG - -

207814/ 210165 (98.88%)
2 x TD with insertion : -CTIGGAGGAGGAAGGGCCTGAGTCCGAGCAGAAGH ATTCTCTCTGGCCCACTGTGTCCTCTTCCTGCCCTG « -+ - -
TTCTCTCTGGCCCAS:(::GTCTCTGGCCCACTGTGTCCTCTTCCTGCCCTG ------
A TTCTCTCTGGCCCACTGTGTCCTCTTCCTGCCCTG 444444
\TTCTCTCTGGCCCACTGTGTCCTCTTCCTGCCCTG 69/210165 (0.033%)
Y T'rcTCTCTGGcég;:DCTGTGTCCTCTTCCTGCCTG ------ 60/210165 (0.029%)
v WﬂCTCTCTGGCCCACTGTGTCCTCTTCCTGCCCTG ------ " 581210165 (0.028%)

P
TTCTCTCTGGCCCACTGTGTCCTATTCTCTCTGGCCCACTGTGTCCTCI TCCTGCCCTG
24-bp.

743/1210165 (0.35%)

142/210165 (0.068%)

82/210165 (0.039%)

51/210165 (0.024%)
2 x TD with deletion :

ATTCTCTCTGGCCCACTGTGTCCTCTTCCTGCCCTG -« -+ - -
ATTCTCTCTGGCCCACTGTGTCCTCTTCCTGCCCTG - -
TCTCT- - GGCCCACTGTGTCCTCTTCCTGCCCTG -
{TTCTCTCTGGCCCACTGTGTCCTCTTCCTGCCCTG - -
ITTCTCTCTGGCCCACTGTGTCCTCTTCCTGCCCTG
ATTCTCTCTGGCCCACTGTGTCCTCTTCCTGCCCTG
ATTCTCTCTGGCCCACTGTGTCCTCTTCCTGCCCTG
ATTCTCTCTGGCCCACTGTGTCCTCTTCCTGCCCTG + =+ - -+
------ ATTCTCTCTGGCCCACTGTGTCCTCTTCCTGCCCTG «« «+ « +

337/210165 (0.16%)
153/210165 (0.073%)
1256/210165 (0.059%)
125/210165 (0.059%)
124/210165 (0.059%)
941210165 (0.045%)
791210165 (0.038%)
58/210165 (0.028%)
511210165 (0.024%)




Supplemental Fig. S14 Undesired edits of EMXI TD 307-bp were determined by HTS.

Sequence corresponding to accurate TD allele was shown on top of each analysis. The sequences
corresponding to each end of the TD were showed in red and yellow respectively. The red
arrowhead pointed to the boundary of the duplication. Deletion, insertion and base substitution were
indicated by black dash, red box and green letters respectively. The inserted sequence in the red box

was same as with its 5' upstream sequence. The sequences with a ratio over 0.02% were shown.



FANCF TD 115-bp

TD reference sequence: - - - -

ATGTTCCAATCAGTA

GAGAGTCGC

3TCAAGGAACACGGATAAAGACGCTGGGAGATTGA: « - - -

Deletion [ Insertion

reads / total reads

2% TD (Accurate ) :

2 x TD with insertion :

2 x TD with deletion :

------ GGATGTTCCAATCAGTACGCAGAGAGTCGCCGTCTIGTCAAGGAACACGGATAAAGACGCTGGGAGATTGA: - - « -

GCAG/

AGAGAG

GAGAGTC!

GTTCCAAT

CATCAGTACGCAGAGAGTCGCICGTCTGTCAAGGAACACGGATAAAGACGCTGGGAGATTGA

CAGAGAGTCGCCGTCT!

SAGTCGCCGTCANGTACGCAGAGAGTCGCCGTCT GTCAAGGAACACGGATAAAGACGCTGGGAGATTGA. -

21-bp

20-bp

AGAGAGTCGCLGTCTGTCAAGGAACACGGATAAAGACGCTGGGAGATTGA: - - « - +
3

26866/27973 (96.04%)
277127973 (0.99%)
149/27973 (0.53%)
107/27973 (0.38%)

ETCAAGGAACACGGATAAAGACGCTGLATCAGTACGCAGAGAGTCGCCGTCTGTCAAGGAACACGGATAAAGACGCTGHGAGATTGA - - - 106/27973 (0.38%)
-bp
AGAGTACGCAGAGAGTCGCCGTCTGTCAAGGAACACGGATAAAGACGCTGGGAGATTGA: - - « « «

11-bp

78/27973 (0.28%)

|
------ GGATGTTCCAATCAGTACGCAGAGAGTCGCCGTCTTCAAGGAACACGGATAAAGACGCATCAGTACGCAGAGAGTCGCCGTCTGTCAAGGAACACGGATAAAGACGCT GGGAGATTGA - - - - - - 7827973 (0.28%)
45-bp

------ GGATGTTCCAATCAGTACGCAGAGAGTCGCCGTC

. -GGATGTTCCAA

...... GGATGTT

...... GGATGTTC

15-bp.
CGTCT

GCAGAGAGTCGCCGTCTH

- -GGATGTTCCAAT

,,,,,,, GGATGTTCC

ATGTTCCAATCAGTACGCAG,

..... GGATGTTCCAATCAGTACGCAGAGAGTCG!

- «GGATGT
ACGCAGAGAGTCG!

- «GGATGTTCCAATCAGTAC

ATGTT!

3GATGTTCCAATCA

------ GGATGTTCCAATCAGTACG!

...... GGATGTTCCAATCAGTACGCAGAGAGTC
...... GGATGTTCCAATCAGTACGCAGAGAGTCGCCGTCT

GGATGTTCC,

SAGAGTC

GCAGTACGIAGAGAGTCH
7-bp.
GAGTCGCACCGA(

GTACGC;

GATGTTCCAATCAGTACGCAGAGAGTCGH :@A‘g;/;eEtGTCTGTCAAGGAACACGGATAAAGACGCTGGGAGATTGA .
ST-C:AGGAACACGGATAAAGACGCTGGAGATTGA
CTGTCAAGGAACACGGATAAAGACGCTGGGAGATTDGA ......

Cm(%ﬁmCTGTCAAGGAACACGGATAAAGACGCTGGGAGATTGA

1-bp.
PTCGCCGTCTGTCAAGGAACACGGATAAAGACGCTGGGAGATTGA: - - - - -

TCGCCGTCTGTCAAGGAACACGGATAAAGACGCTGGGAGATTGA

/1 BTACGCAGAGAGTCGCCGTCTTCAAGGAACACGGATARGACGCTGGGAGATTGA. - - - -
1-bp
CATCAGTACGCAGAGAISTCGCCGTCTGTCAAGGAACACGGATAAAGACGCTGGGAGATTGA: « - - - «

TCAGTACGCAGAGAGTCGCCGTCITGTCAAGGAACACGGATAAAGACGCTGGGAGATTGA
-bp

« «GGATGTTCCAATCAGTACGCAGAGAGLATCAGTACGCAGAGAGTCGCCGTCTGTCAAGGAACACGGATAAAGACGCTGGGAGATTGA
17-by

AGTCGCLGTCTGTCAAGGAACACGGATAAAGACGCTGGGAGATTGA - - - - -
1

CTGTCAAGGAACACGGATAAAGACGCTGGGAGATTGA:- - - - - «

AGTCGCCISTCTGTCAAGGAACACGGATAAAGACGCTGGGAGATTGA: - - « « -
0-6p

GAGAGTCI3CCGTCTGTCAAGGAACACGGATAAAGACGCTGGGAGATTGA -
3

BTCAAGGAACACGGATAAAGACGCAGAGAGTCGCCGTCTGTCAAGGAACACGGATAAAGACGCT GGGAGATTGA - -
E2 T
TCGCCETACGCAGAGAGTCGCCISTCTGTCAAGGAACACGGATAAAGACGCTGGGAGATTGA
17t
CCGTCAGAGAGTCGCCGTCT GTCAAGGAACACGGATAAAGACGCTGGGAGATTGA - - - - -
4-bp
GTCAAGGAACACGGATAAAGACGCTGCAAGGAACACGGATAAAGACGCTGBEGAGATTGA
4

[STCAAGGAACACGGATAAAGTACGCAGAGAGTCGCCGTCTGTCAAGGAACACGGATAAAGRCGCTGGGAGATTGA
40-bp

T _vTCAAGGAACACGGATAAAGACGCTGEGAGTCGCCGTCTGTCAAGG;-\QAEACGGATAAAGACGCTGL‘wGAGATTGA

-bp.
> STCAAGGAACACGGATAAAGACGCTG@CAGAGAGTCGCCGTCTGTE(‘QAGGAACACGGATAAAGACGCTG]SGAGATTGA »»»»»»
44-bp
CAGAGAGTCGCf CAGAGZAS)TCGC GTCTGTCAAGGAACACGGATAAAGACGCTGGGAGATTGA: - « - - «
E':‘ x

CT| STCGCEprTCTbTCAAGGAACACGGATAAAGACGCTGGGAGATTGA ------
10-

AGTCGCCGTCTGTCAAGGAACACGGATAAAGACGCTGGGAGATTGA.: « - -« «

P
(5TCAAGGAACACGGATAAAGACGCTGS ACGGAT%AM?ACGCTG GAGATTGA: - - -« «

CTETCAGTACGCAGAGAGTCGCCGTCTGTCAAGGAACACGGATAAAGACGCTGGGAGATTGA -
25-bp

BCCGTCTGTCAAGGAACACGGATAAAGACGCTGGGAGATTGA -

------ GGATGTTCCAATCAGTACGCAGAGAGTCGCCGTUAGTCGCCGTATGTCAAGGAACACGGATAAAGACGCTGGGAGATTGA : - - -+ - +
101

T,

AGAGAGTCGCCGTCT)

~~~~~~ GGATGTTCC,
------ GGATGTTCCAATCAGTACGCAGAGAGTCGCCGTCT]
COAATCAGTACGCAG/ATCAGTACGCAG)
13-bp
------ GGATGTTCCAATCAGTACGCAGAGAGTCGCCGTCT]

CAGTACGCAGAGICAGAGAGTCG(

5p

------ GGATG

CTGTCAAGGAACACGGATAAAGACGCTGGGAGATTGA -

BGAGTCGCCGTCTGTCAAGGAACACGGATAAAGACGCTGGGAGATTGA. - - - - -
IGTCAAGGTCTI3TCAAGGAACACGGATAAAGACGCTGGGAGATTGA - - - - -
10-by

CGTCTGTCAAGGAACACGGATAAAGACGCTGGGAGATTGA -

GTCAAGGAACACGGATAAAGACGCTGGGAGATTGA
GTCAAGGAACACGGATAAAGACGCTGGGAGATTGA - -
GTCAAGGAACACGGATAAAGACGCTGGGAGATTGA: - .
(GTCAAGGAACACGGATAAAGACGCTGGGAGATTGA: - - - - -

GCATCAGTACGCAGAGAGTCGCCGTCTISTCAAGGAACACGGATAAAGACGCTGGGAGATTGA
25-y

(STCGGTGC, TCAGTACGC£GAGAGTC CCGTCTGTCAAGGAACACGGATAAAGACGCTGGGAGATTGA
18-bp
CTIGTCAAGGAACACGGATAAAGACH TCAAGGAACZAZCEGATAAAGA CTGGGAGATTGA
-bp

GTCAAGGAACACGGEATCAGTACGCAGAGAGTC%?EGTCTGTCAAGGAACAC@TAAAGACGCTGGGAGATTGA .
P
IGTCAAGGAACACGGATCAGTACGCAGAGAGTCGCCGTCTGTCAAGGAACACGGATAAAGACGCTGGGAGATTGA
39-bp
CAGAGAGTCGCCGTCTGTCAAGGAACACGGATAAAGACGCTGGGAGATTGA: - - - - -
17-bp

47127973 (0.17%)
41127973 (0.15%)
35/27973 (0.13%)
3027973 (0.11%)

20/27973 (0.10%)

...... 29/27973 (0.10%)

27127973 (0.097%)
25/27973 (0.089%)
25/27973 (0.089%)
23127973 (0.082%)
22127973 (0.079%)
21127973 (0.075%)
17127973 (0.061%)
16/27973 (0.057%)
14127973 (0.050%)
13127973 (0.046%)
12127973 (0.043%)
12/27973 (0.043%)
11127973 (0.039%)

...... 11/27973 (0.039%)

11127973 (0.039%)
10127973 (0.036%)
9127973 (0.032%)

ATGTTCCAATCAGTACGEAGAGAGTCECCGT CTBTCAAGGAACACGGATAAAGACGCTGEAGTACGCAGAGAGTCGCCGTCTGT LA;‘\SEAACACGGATAAAGACGCTGEGAGATTGA AAAAA 9127973 (0.032%)
-bp
GCAGEATCAGTACGCAGAGAGTCGCCGTCTGTCAAGGAACACGGATAAAGACGCTGGGAGATTGA. - - - - -
13-bp

8/27973 (0.029%)
8/27973 (0.029%)
8/27973 (0.029%)
8/27973 (0.029%)
8127973 (0.029%)
8/27973 (0.029%)
7127973 (0.025%)
7127973 (0.025%)
7127973 (0.025%)
7127973 (0.025%)
7127973 (0.025%)

444444 7127973 (0.025%)

7127973 (0.025%)
7127973 (0.025%)
7127973 (0.025%)
7127973 (0.025%)

44127973 (0.16%)
30127973 (0.11%)
1127973 (0.039%)
8/27973 (0.029%)
8/27973 (0.029%)




Supplemental Fig. S15 Undesired edits of FANCF TD 115-bp were determined by HTS.

Sequence corresponding to accurate TD allele was shown on top of the analysis. The sequences
corresponding to each end of the TD were showed in red and yellow respectively. The red
arrowhead pointed to the boundary of the duplication. Deletion, insertion and base substitution were
indicated by black dash, red box and green letters respectively. Note that the inserted sequence in
red box was same as its 5' upstream sequence. A small group of insertions that were likely derived

from sgRNA scaffold were highlighted in blue. The sequences with a ratio over 0.02% were shown.



FANCF TD 171-bp

Deletion 3 Insertion

TD reference sequence: - ... .- GGCCTTCGCGCACCTCATGGAATCCCTTCTGCAGUGTCAAGGAACACGGATAAAGACGCTGGGAGATTGA: -« - - +

2% TD (Accurate) :

2 x TD with insertion :

2 x TD with deletion :

------ GGCCTTCGCGCACCTCATGGAATCCCTTCTGCAGAGTCAAGGAACACGGATAAAGACGCTGGGAGATTGA. - - - - +

~~~~~~ GGCCTTCGCGCACCTCATGGAATCCCTTCTGCAGC GTCAAGGAACACGGATAAAGACGCTdCACCTCATGGAATCCC'I'I'CTGCAGCGTCAAGGAACACGGATAAAGACGCTQEGAGATTGA

»»»»»» GGCCTTCGCGCACCTCATGGAATCCCTTCT|GCACC CATGGAATCCCTTCTECAGCGTCAAGGAACACGGATAAAGACGCTGGGAGATTGA» EERERS
bp
------ GGCCTTCGCGCACCTCATGGAATCCCTTCTGCAGC TCATGGAATCCCTTCTGCAG&TCAAGGMCACGGATAAAGACGCTGGGAGATTGA- EREERS

TTCGCGCACCTCATGGAATCCCTTH

GCAG(Q] GTCAAGGAACACGGATAAAGACGCT ACGGATAAAGACGCTGGGAGATTGA: « -+ - - +
“bp
GGCCTTCGCGCACCTCATGGAATCCCTTCTGCAGUGTCAAGGAACACGGATAAAGACGCTGCATGGAATCCCTTCTGCAGCGTCAAGGAACACGGATAAAGACGCTGGGAGATTGA
46-p

------ GGCCTTCGCGCACCTCATGGAATCCCTTCTGCAGA CCTCATGGAATCOCTTCTGCAG TCAAGGAACACGGATAAAGACGCTGGGAGATTGA.- - - - - -

------ GGCCTTCGCGCACCTCATGGAATCCCTTCTGCAGH GTCAAGGAACAOGGATAAAGACG A(X)TCATGGAAT(X‘,CTI'CTGCAGCGTCAAGGAACACGGATAAAGACGGTGGGAGATTGA

IGTCAAGGAACACGGATAAAGACGCT CAAGGAACACGGATAAAGAOGCT BGGAGATTGA. - - - - -
24|
IGTCAAGGAACACGGATAAAGACACGGATARAGACGCTGGGAGATTGA - - - - -
12:0p

~~~~~~ GGCCTTCGCGCACCTCATGGAATCCCTTCTGCAGCATGGAATCCCTTCTGCAGCIGTCAAGGAACACGGATAAAGACGCTGGGAGATTGA. - - - - -
19-bp

- +GGCCTTCGCGCACCTCATGGAATCCCTTCTGCAGG GTCAAGGAACACGGATMAGACGCTGCAGCGTCAAGGMCACGGATMAGAOGCTEGGAGATI'GA .
30-bp

~~~~~~~ GCCTTCGCGCACCTCATGGAATCCCTTCTGCAGUGTCAAGGAACACGGATAAAGAQGTCAAGGAACACGGATAAAGAQGCTGGGAGATTGA: - - - « -
22-0p

~~~~~~ GGCCTTCGCGCACCTCATGGAATCCCTTCTGCAGCGTCAAGGAACACGGATAAAGACGCTGCGGATAAAGACGCTGGGAGATTGA - - - - -
bp
»»»»»» GGCCTTCGCGCACCTCATGGAATCCCTTCTGCAGCTCAAGGAACACGGAT ARAGGAACACGGATAAAGACGCTGGGAGATTGA. - - - - -

TCATGGAATCCCTTCTGCAGGGTCAAGGAAT! CCCTTCTGCAGCGTCAAGG ACGGATAAAGACGCTGGGAGATTGA- - - - - «
CTCATGGAATCCCTTCT! BAATCCCTTCTG CAGOGTCAAGGAACACGGATAAAGACGCTGGGAGATTGA

16-bp
...... GGCCTTCGCGCACCTCATGGAATCCCTTCTGCAGUGTCAAGGAACACGGATAAAGACGGATAAAGACGCTGGGAGATTGA. - - - - -
10-bp
------ GGCCTTCGCGCACCTCATGGAATCCCTTCTGH OCTCATG(ZSQ”ATOCCTTCTGQGCGTCAAGGAACACGGATAAAGACGCTGGGAGATTGA- ceeen
P

T2-bp

e -GGCCTTCECGCACCTCATGGAATCOCTTCTGOAGUGTCAAGGAACACGGATAAAGACGCIGCACCTCATGGAATCCCTTCTGCAGCGTCAAGGAACACGGATAAAGACGOTGGGAGATTGA

- +GGCCTTCGCGCACCTCATGGAATCCCTTCTGCAGCGTCAAGGAACACGGATAAAGACGCTGCACACGGATAAAGACGCTGGGAGATTGA -

ACCTCATGGAATCCCTTCTGCAGUTTGAAAAAGTGGCACCGAGTCGGTGCACCTCATGGAATCCCTTCTGCAGICGTCAAGGAACACGGATAAAGACGCTGGGAGATTGA
24-bp

CGCGCACCTCATGGAATACCTCATGGAATIICCTTCTGCAGCGTCAAGGAACACGGATAAAGACGCTGGGAGATTGA. - - - - -

------ GGCCTTCGCGCACCTCATGGAATCCCTTCTGCAGCIECACCTCATGGAATCCCTTCTGCAGC TCAAGGAACACGGATAAAGACE‘&GGGAGATTGA» CERERS
B-bp

»»»»»» GGCCTTCECGCACCTCATEGAATCOCTTCTGCAGHSTCAAGGAACACGGATARAGACGCIETCAAGGAACACGGATARAGACGCT GGGAGATTGA: - - -
P

AAAAAA GGCCTTCGCGCACCTCATGGAATC

ATGGAATCCCTTCTGCA - -
CATGGAATC

C
...... GGCCTTCGCGCAC

-GGCCTTCGCGCA!

GGCCTTCGCGCACCTCATGGAATC

«GGCCTTCGC

444444 GGCCTTCC

CACCTCAT - - - -

G

++GGCCTTCGCGCACCTCATGGAATCCCTTCTGCAGCGTCAAGGAACACGGATAAAGCACCTCATGGAATCCCTTCTGCAGCGTCAAGGAACACGGATAAAGACGCTGGGAGATTGA - -
ACCGAGTCGGTGUACCTCATGGAATCCCTTCTGCAGC! T&‘A%GAACACGGATAAAGACGCTGGGAGATTGA ~~~~~~
abp

[GTCAAGGAACACGGATAAAGACGCTGGGAGATTGA -
GTCAAGGAACACGGATAAAGACGCTGGGAGATTGA -
TTCTGCAGC R m e e e e e -ACGGATAAAGACGCTGGGAGATTGA: - - - - -
CTCATGGAATCCCTTCTG - - - - 1- TCAAGGAACACGGATAAAGACGCTGGGAGATTGA -
GGATAAAGACGCTGGGAGATTGA -
- GGAACACGGATAAAGACGCTGGGAGATTGA- - - - -
CACCTCATGGAATCCCTTCTGCAGC - CAAGGAACACGGATAAAGACGCTGGGAGATTGA: - - - - -

reads / total reads

197336/ 208725 (94.54%)

9711208725 (0.47%)
829/208725 (0.40%)
399/208725 (0.19%)
341/208725 (0.16%)
2981208725 (0.14%)
2331208725 (0.11%)
212/208725 (0.10%)
182/208725 (0.087%)
129/208725 (0.062%)
128/208725 (0.061%)
1221208725 (0.058%)
1121208725 (0.054%)
102/208725 (0.049%)

941208725 (0.045%)
86/208725 (0.041%)
821208725 (0.039%)
82/208725 (0.039%)
711208725 (0.034%)
691208725 (0.033%)
671208725 (0.032%)
661208725 (0.032%)
641208725 (0.031%)
631208725 (0.030%)
621208725 (0.030%)
611208725 (0.029%)
541208725 (0.026%)

5077/208725 (2.86%)
1541208725 (0.074%)
146/208725 (0.070%)
891208725 (0.043%)
751208725 (0.036%)

541208725 (0.026%)
511208725 (0.024%)



Supplemental Fig. S16 Undesired edits of FANCF TD 171-bp were determined by HTS.

Sequence corresponding to accurate TD allele was shown on top of the analysis. The sequences
corresponding to each end of the TD were showed in red and yellow respectively. The red
arrowhead pointed to the boundary of the duplication. Deletion, insertion and base substitution were
indicated by black dash, red box and green letters respectively. Note that most inserted sequences
were same as their 5' upstream sequences. A small group of insertions that were likely derived from

sgRNA scaffold were highlighted in blue. The sequences with a ratio over 0.02% were shown.



FANCF TD 231-bp

TD reference sequence: -

“CTAAGAAGAACCTCTTTGTGTGGCGAAAGTAAAAG -

Deletion [ Insertion

reads / total reads

2 xTD (Accurate ) :

2 x TD with insertion :

2 x TD with deletion :

GC

...... GGCCT

444444 GGCCT

...... GGCCT

------ GGCCTTCGCGCAC

««.++.GGCCTTCGCGC,

T

...... GGCCTT

TTCGCGCACCTC,

CTTCGCGC,

GGCCTT!

TCTGCAGCI

SAATCCCTTCTGCAGC]

ATGGAATCCCTTCTGCAGC

ACCTCATGGAATCCCTTCTGCAGC]

GCAGC]

CCTAAGAAGAACCTCTTTGTGTGGCGAAAGTAAAAG -

CTAAGAAGAACCTCTAAGAAGAACCTCTTTGTGTGGCGAAAGTAAAAG: - - - - -
bp

CTAAGAAGAACCTCTTTGTGTGGCGCCTCTTTG;GTGGC AAAGTAAAAG: « + « «
17-bp

CATGGAATCCCTTCTGOAGCCTAAGAAGAACCTCTTTGTGTGGCGAAAGTAAAAG: - - - - -
20-bp

SCETAAGAAGAACCTCTTTGTGTGCCETCATGGAATCCCTTCTGCAGCCT, G, CTCTTTGTGTGGCHAAAGTAAAAG

CCTAAGAAGAACK TCTTTGTGTGGCGAAAGTAAAAG: - - - - -
11-bp

GCRTGGAATCCCTTCTGCAGCETAAGAAGAACCTCTTTGTGTGGCGAAAGTAAAAG -
19-bp

TAAGAAGAACCTCATGGAATCCCTTCTGCAGCCTAAGAAGAACCTCII TTGTGTGGCGAAAGTAAAAG
33-0p

SCCTAAGAAGAACCTCTTTGTGTGGCGECTCTTTGTGTGGCGRAAGTAAAAG . « - - + «
5-bp

CTAAGAAGAACCTCTTTGTGTGGCGAACCTCTTTGTGTGGCGAAAGTAAAAG - - - « -+ +
7-bp

AGCECTCATGGAATCCCTTCTGCAGCETAAGAAGAACCTCTTTGTGTGGCGAAAGTAAAAG: - - - - -
23-bp
CTAAGAAGAACCTCTTTGTGTGGCGCCTAAGAAGAACCTCTTTGTGTGGCGRAAGTAAAAG - - - - -
26-bp
CTAAGAAGAACCTCTTTGTGTGGCGCACCGACTCGGTGCCACTAAGAAGAACCTCTTTGTGTGGCIGAAAGTAAAAG - -
24-bp

CTAAGAAGAACCTCTTTGAACCTCTTTGITGTGGCGAAAGTAAAAG: - - - - -
10-bp

AATCCCTTCTGCAGCCTAAGAAGAACCTCTTTGTGTGGCGAAAGTAAAAG: - - - - -

TCTGE,

ATCCCTTCTGCAGC
GCACCTCATGGAATCCCTTCTGCAGC

CCTCATGGAATCCCTTCTGCAGC!

TCGCGC,

CGCGCACCTCATGGAATCCCTTCTGCAG(

ATCCCTTCTGCAGCI

P
GCLTAAGAAGAACCTCTTTGTGTGGCGUOGTGGCGARAGTAAAAG -
7-bp

CTAAGAAGAACCTCTTTGT TGTG ‘GGCGAAAGTAAAAG -

P
CTAAGAAGAACCTCTTTGTGTIGAACCTCTTTGTGTIGGCGAAAG
T4-bp

CTAAGAAGAACCTCTTTGTGTGGECTCTTTGTGTGACGAAAGTAAAAG -
13-bp

-bp.
SAATCCCTTCTGC/TGEAATCCCTTCTGCA GCCTAAGAAGAACCTCTTTGTGTGGCGAAAGTAAAAG ------
16-by

GCLTAAGAAGAACCTC CCTCT TGTGTGGCGAAAGTAAAAG: -« + +

TCGCGCACCTC, TTCTGCAGC|

"“TAAGAAGAACCTCTTTGTGTG TAAGAAGAACCTCTTTGTGTG GAAAG: -+ - -«

CTAAGAAGAACCTCTTIGGAATCCCT IblbbAGCCTAAGAAGAA CTCTTTGTGTGGCGAAAGTAAAAG

3-bp
GAA@CTTCTGCAGCCTAAGAAGAACCTCTWGTGTGGCGAAAG .

TCTGCAGC]

TTCTGCA

CTGCACCH

CCCTTCTGCAGCH

TCGCGCACCTCA

CCTCATGGAATCCCTTCTGCAGCH
CGCGCACCTCATGGAATCCCTTCTGCAGC
ACCTCATGGAATCCCTTCTGCAGC!
GCACCTCATGGAATCCCTTCTGCAGCH
ATCCCTTCTGCAGC!

CATGGAATCCCTTCTGCAGC]

CGCG ATGGAATCCCTTCTGCAGC

CATGGAATCCCTTCCGAGTC]

CGCACCTCATGGAATCCCTTCTGCAGC]

TCCCTTCTGCAGCH

CGCGCACC STTCTGCAGC
GGAATCCCTTCTGCAGG

TCGCGCACCTCATGG

TCGCGCAC

CGCGCACCTCATGGAAGCK AAT]

CGCGCACCTCA

ATGGAATCCCT

CTAAGAAGAACCTCTTTCTGCAGCCTAAGAAGAACCTCTTTISTGTGGCGAAAGTAAAAG
24-bp
CCTAAGAAGAACCTCTTTGTGTGGCGCACCGACTCGBTGTGGOGAAAGTAAAAG: - - - - -

7-bp
SCLTAAGAAGAACCTCTTTGTGTGGUCTAAGAAGAACCTCTTTGTGTGGCIBAAAGTAAAAG -
24-by

OCTAAGAAGAACCTCTTTGTGTGGCECT ILIbLAGCCTAAGAAGAA CTCTTTGTGTGGUGAAAGTAAAAG

CTAAGAAGAACCTCTTTGTGTGGCGCACCGACCTCTTTGTGTGGCGAAAGTAAAAG
5-bp

CTAAGAAGAACCTCTTTGTGTGGCGLTCTTTGTGTGGCGAAAG
14-bp

CTAAGAAGAACCTCTTTGTGTGGCTTTGTGTGECGAAAGTAAAAG: - - - - -
10-bp
GCACCTCATGGAATCCCTTCTGCAGCITAAGAAGAACCTCTTTGTGTGGCGAAAGTAAAAG
24-p

P TAAGAAGAATCCCTTCTGCAGCCTAAGAAGAACCTCTTTGTGTGGCGAAAG: - - - - -
24-bp

IGAGTCGGTGCCCTCATGGAATCCCTTCTGCAGCCTAAGAAGAACCTCTTTGTGTGGCGAAAGTAAAAG - -
18-bp

TAAGAAGAACCTCTTTGTGTGGCGCACCGACTCGGTGCCATTTTG‘I;GTG CGAAAGTAAAAG: «+ + -« +
CCTAAGAAGAACCTCTTTGTGAACCTCTTTGTIGTGGCGAAAGTAAAAG: -+ -« «
12:bp

TAAGAAGAACCTCTTTGTGTGGCECTCATGGAATCCCTTCTGCAGCCTAAGAAGAACCTCTTTGTGTGGCEAAAGTAAAAG - -
47-bp

TAAGAAGAACCTCTTTGTGTGGCGACATGGAATCCCTTCTGCAGCCTAAGA CTCTTTGTGTGGCGPAAGTAAAAG: - - - -+
45-bp
SCCTAAGAAGAACCTCTTTGTGTGGCGCTAAGAAGAACCTCTTTGTGTGGCGAAAG: - - - - -
25-bp

SCTTGAAAAAGTGGCACCGAGTCGGTGCCCTCATGGAATCCCTTCTGCAGCOTAAGAAGAACCTCTTTGTGTGGCGAAAGTAAAAG
23-bp

p
GOCTAAGAAGAACCTCTTTGTGCCCTCATGGAATCCCTTCTGCAGCCTAAGAAGAACCTCTTTGTGIGGCGAAAGTAAAAG - « « « « «
45-bp

“ECTAAGAAGAACCTCTTGUCCTCATGGAATCCCTTCTGCAGCCTAAGAAGAACCTCTTTGTGTGGCGAAAGTAAAAG - « - - - -
39-bp

CTAAGAAGAACCTCTTTGTGTGGCGAAAGTAATCCCTTCTGCAGCCTAAGAAGAACCTCTTTGTGTGGCGAAAGTAAAAG: - - - - -

CAGCCTAAGAAGAACCTCTTTGTGTGGCGAAAGTAAAAG: - - -

SCATCCCTTCTGCAGQCTAAGAAGAACCTCTTTGTGTGGCGAAAGTAAAAG: - - - - -
T4-bp

----------- CTCTTTGTGTGGCGAAAGTAAAAG - - - - - -
ICTAAGAAGAACCTCTTTGTGTGGCGAAAGTAAAAG: - - - - -
ICTAAGAAGAACCTCTTTGTGTGGCGAAAGTAAAAG - -

GAACCTCTTTGTGTGGCGAAAGTAAAAG- - -
ICTAAGAAGAACCTCTTTGTGTGGCGAAAGTAAAAG - -
-- AGAAGAACCTCTTTGTGTGGCGAAAGTAAAAG - -

O TAAGAAGAACCTCTTT T AATEE TG TOCAGOC TAAGAAGAAGGTETTTOTGTGOCOAAGTARAAG - - -
CTAAGAAGAACCTCTTTGTGGCGAAA?STAAAAG 444444
aGTGGCAGCCTAAGAAGAACCTCTTTGTGTGGCGAAAGTAAAAG AAAAAA
STAAGAAGAACCTCTTFTGTGTGGCGCAOCTCATGGAA TCCCTTCT é:nl:bﬁGOCTAAGAAGAA CTCTTTGTGTGGCGAAAGTAAAAG
TAAGAAGAACCTCTTTGTGTGGCGCCCTCATGGAATCCCTTCT (:z‘_\gCCTAAGAAGAA CTCTTTGTGTGGCGAAAGTAAAAG -
CTAAGAAGAACCTTTTGTGTGGCGAAAGTAAAAG AAAAAA
‘CTAAGAAGAACCTCTTTGTGGCGAAAGTAAAAG AAAAAA
CTAAGAAGAACCTCTTTGTGTGGCGCACC‘:GPACTCGGTAAAGTAAAAG AAAAAA

CTAAGAAGAACCTCTTTGTGTGGCGCACCGACTCGGTGCCACTTITTCAAGAACCTCTTTGTGTGIGCGAAAGTAAAAG: - - - - -
0-bp
FCCTTCTGCAGCCTAAGAAGAACCTCTTTGTGTGGCGAAAGTAAAAG: - - - - -

CTAAGAAGAACCTCTTTGTGTGGCGCACCCTCATGGAATCCTTCTGCAGCCTAAGAAGAACCTCTTTGTGTGGCGAAAGTAAAAG
50-bp

317231/330088 (96.10%)
9891330088 (0.30%)
7621330088 (0.23%)
684/330088 (0.21%)

... 677/330088 (0.21%)
780/330088 (0.24%)
553/330088 (0.17%)
358/330088 (0.11%)
3501330088 (0.11%)
319/330088 (0.10%)
295/330088 (0.089%)
255/330088 (0.077%)
252/330088 (0.076%)
2441330088 (0.074%)
223/330088 (0.068%)
216/330088 (0.065%)
212/330088 (0.064%)

203/330088 (0.061%)
198/330088 (0.060%)

AAAAA 175/330088 (0.053%)

172/330088 (0.052%)

CTAAGAAGAACCTCTTTGTGTGGAATCCC'I'I’CTGCAGCCTAAGAAGAACCTCTTTGTGTGGi JGAAAGTAAAAGTATTAGGG: - - - - - 167/330088 (0.051%)

164/330088 (0.050%)
161/330088 (0.049%)
157/330088 (0.048%)
146/330088 (0.044%)
145/330088 (0.044%)
136/330088 (0.041%)
135/330088 (0.041%)
135/330088 (0.041%)
134/330088 (0.041%)
124/330088 (0.038%)
123/330088 (0.037%)
123/330088 (0.037%)
121/330088 (0.037%)
119/330088 (0.036%)
115/330088 (0.035%)
109/330088 (0.033%)
107/330088 (0.032%)
106/330088 (0.032%)
104/330088 (0.032%)
102/330088 (0.031%)
101/330088 (0.031%)
97/330088 (0.029%)
95/330088 (0.029%)
93/330088 (0.028%)
92/330088 (0.028%)
..... 88/330088 (0.027%)

- 87/330088 (0.026%)

86/330088 (0.026%)
85/330088 (0.026%)
84/330088 (0.025%)
83/330088 (0.025%)
81/330088 (0.025%)
76/330088 (0.023%)
74/330088 (0.022%)
73/330088 (0.022%)

170/330088 (0.052%)
161/330088 (0.049%)
148/330088 (0.045%)
138/330088 (0.041%)
115/330088 (0.035%)

84/330088 (0.025%)




Supplemental Fig. S17 Undesired edits of FANCF TD 231-bp were determined by HTS.

Sequence corresponding to accurate TD allele was shown on top of the analysis. The sequences
corresponding to each end of the TD were showed in red and yellow respectively. The red
arrowhead pointed to the boundary of the duplication. Deletion, insertion and base substitution were
indicated by black dash, red box and green letters respectively. Note that most inserted sequences
were same as their 5' upstream sequences. A small group of insertions that were likely derived from

sgRNA scaffold were highlighted in blue. The sequences with a ratio over 0.02% were shown.



HEK3 TD 136-bp

TD reference sequence:

IGACAGGGATCCCAGGGAAACGCCCATGCAATTAGT

reads / total reads

2xTD (Accurate) :

2 x TD with insertion :

SGBACAGGGATCCCAGGGAAACGCCCATGCAATTAGT + « ++ + +

G

CAATCCTTGGGGCCCAGACTGAS

CAATCCTTGGGG

TGGGTCAA

CTGGGTCAATCCTTGGGG

TGGGTCAATCCTTGGGGCC

GCCTGGGTCAATCCTTGGGGCCCAGACTGAGC

SCIGACAGGGATCCCAGGGATCCLAGGGAAACGCCCATGCAATTAGT:
‘GACAGGGATCCCAGGAAACGCCCATGCAATTAGT

BACAGGGATCCCAGGGAAACH
JBACAGGGATCCCAGGGAAACGCCCAGHAGGGATCCCAGGGAAACGCCCA
'GACAGGGATCCCAGGGAAACGCCCAGT
B ACAGGOATCCCAGGGARACOOCTAGGATCOARGEARACGTTCATGCAATTAGT ... . .
GACAGGGATCCCAGGGAAACGCCCAGCGCAATTAGT ------
‘GACAGGGATCCCAGGGAAACGCCCAWTGCAATTAGT» .

G GACAGGGATCCCAGGGA»WACGCCCATGCAATTAGT
‘GCAATTAGT

B ACAGGGATCCCAGGGAAACGCCCAGE

CCCATGCAATTAGT
ATGCAATTAGT

51

JCBACAGGGATCCCAGGGAAACGCCCAGACTGAGCACGGACAGGGATCCCAGGGAAACGCCCAT GCAATTAGT
36-bp

> GACAGGGATCCCAGGGAAACGCCCAGATGCAATTAGT-

CGIBACAGGGATCCCAGGGAAACGCCCA CACGGACAGGGATCCCAGGGAAACGCC ‘GCAATTAGT
CGBACAGGGATCCCAG CASSSATCCCA GGAAACGCCCATGCAATTAGT

44109/51367 (85.87%)

- ACCIGACAGGGATCCCAGGGAACGCCCAGCCTTGGGGCHCTAGCACGOACAGGGATCCCAGGGARACGCCCATGCAATTAGT - -

CGACAGGGATCCCA CAGGGAAACGCCCATGCAATTAGT *

CCGACAGGGATCCCAGGGAA

CTGGGT

CAATCCTTGGGGC!
CCTGGGTCAATCC

GCCTGGGTCAATCCTTGGGGCCCAGACTG,

TCAATCCTTG

GCCTGGGTCAATCCTTG

TGGG

CAATCCTT

GCCTGGGTCAATCCTTGGGGCC

SGIGACAGGGATCCCAGG
> GACAGGGATCCU@AGGGMACGCCCATG-(?AATTAGT -----

GCAATTAGT
IGACAGGOATCTTEOGCCCAGAC TOAGCACGBACAGGTATCT AGGGAACGCCCATECAATTAGT
'GACAGGGATCCCAGGGAAACGCCCAGC?&”SGACTCGGTGCCACTTWTCAAGTTGATAACGG ......

GACAGGGATCCCAGGGAAACGCCCAGCT
2BACAGGGATCCCAGGGAAACGCCCAGCACCGACTCGGTGCCACTTTT

GACAGGGATCCCAGGGAAACGCCCATCAATTAGT
‘GACAGGGATCCCAGGGAAACGCCCAGCAMTGCAATTAGT
{3ACAGGGATCCCAGGGAAACGCACAGGGATCCCAGGGAAACGACCATGCAATTAGT
ACAGGGATCCCAGGGAAACGCCCAGC,;
CGBACAGGGATCCCAGGGAAACBGGAAAGGCCCATGCAATTAGT - o
WG’(:‘vb/rCAGGGATCCCAGGGAAACGCCCATGCAATTAGI e
> qACAGGGi%gECAGGGACGCCCATGCAATTAGT
GACAGGGATCCCAGGGAAACCCCATGCAATTAGT ------
ol ‘SACAGGGATCCCAGAAACGCCCATGCAATTAGT
ACAGGGATCCOAGGGAAACGCCAA  AGACTGAGCACGGACAGGBATCCCAGGGARRCGCCCTGCAATTAGT
SACAGGGATCCCAGGGAAACGCCCAGCACCGACTCGGTGGCAATTAGT
“SACAGGGATCCCAGGGAAACGCCATGCAMTAGT- e
ACAGGGATCCCAGGGAAACG CATGCAATTAGT
.:ACAGGGATCCCAGGWEAAACGCCCATGCAATTAGT
> ;ACAGGGATCCCAGGGAAACCCATGCAATTAGT
c"SACAGGGATCCCAGGCGCCCATGCAATTAGT

GGG

CAATCCT

AATCCTTGGGGCCCAGACTGAG

TGGGGCCCA(

CAATCCTT

ACTGA

AGACTGAGCACGH

AGACTGAGCACGH

TGGGTCAATCCTT!

CCAGACTGAGCACG

GCCTGGGTCAATCCTTGGGGCRTCCTTGGGGON CAf
T-bp.

GTCAATCCTTGGGGCCCAGACTGAG

GGGGCCCAGACTGAGCACG

o \oACAGGGATCCCﬂ-}GGAAACGCCCATGCAATTAGT
> ‘oACAGGGATCCCAGGGAAACGCCCAGWTGCAATTAGT
ol \GACAGGGATCCCAGGGAAACGCCCAGMTGCAATTAGT
GACAGGGATCCCAGGGAAACGCATGCAATTAGT
> ‘GACAGGGATCCCAGGGAACGCCCATGCAATTAGT
v ‘oACAGGGATCCCAGGGAAACGCCSREEACGCAATTAGT
AcAGGGATcccAGGGAAAmcccATGCAATTAGT
JBACAGGGATCCCAGGGA

BACAGGGATCCCAGGGA

IGACAGGGATCCCAGGGAAAC

ACAGGGATCCCAGGGAAACGCCCAGCL

{CCCAGACTGA

IGACAGGGATCCCAGGGAAACGCC!

33-by
GACAGGGATC( AGGGATC AGGGAAACGCCC;TGCAATTAGT

CGCCCATGCAATTAGT
GACAGGGATCCCAGFGAAACGCCCATGCAATTAGT
GACAGGGATCcCAGGGAAACGCWCCATGCAATTAGT
{BACAGGGATCCCAGGGAAACGIECAGGGAAACGCCCATGCAATTAGT « -« - -
‘GACAGGGATCCCAGGGAAACGCATGCAATTAGT
“GBACAGGGATCCCAGGGAAATCCCAGGGAABCGCCCATGCAATTAGT .
mCCCATGCAATTAGT
iGACAGGGATCCCAGGGAAACGCCCTGCAATTAGT ------
.:ACAGGGATCCCAGGGAAACGCCCA_}CAATTAGT
> gACAGGGATCCCAGGCGCCCATGCAATTAGT .
ol ;ACAGGGATCCCAGGGAAACGCCCAGTGCAATTAGT

ATCCCA

aACAGGGATCCCAGGGAAACGCCCAGWCAATTAGT
"ACAGGGATCCCAGGAAACGCCCATGCAATTAGT
[ACTGAGCACGGACAGGGATCCCAGGGAAACGCCCATGCAATTAGT
.,ACAGGGATCCCAGGGCGCCCATGCAATTAGT .
JACAGGGATCCCAGGGMCGCCCAWSCMTTAGT
JAcAGGGAchcAGGGAAACGCCCAGcACCGACTCGGTECCAcTTTTTCAAGTGc
{oACAGGOATCCTTE0EECCCAGACTGAGCACGGACAGGGATCTCh GRGAAACGCCCATGCAATTAGT
3 .:ACAGGGATCCCAGGGAAACGCCTGCAATTAGT
IGACAGGGATCCCAGGGAAACGCCCA GCAATTAGT
JACAGGGATCCCAGGGMMCGCCCATGCAATTAGT
ACAGGGATCCCAGGGAAACCCATGCAATTAGT
> '.:ACAGGGATCCCAGGGAAACGCCCATGCAATTAGT
> 'aACAGGGATCCCAGGGAAACGCCCAGCmTGCAATTAGT .
ole SACAGGGATCCCAGGGAAACGCCCAGCGCAATTAGT
SACAGGGATCCCAGGGAAACGCCCACAATTAGT

SCIGACAGGGATCCCAGGGAAACGCCCAGCATCCCAGGGAAACGCCCATGCAATTAGT
18-0p
CGIBACAGGGATCCCABACAGGGATCCCAGGGAAACGCCCATGCAATTAGT

SGIGACAGGGATCCCAGGGAAACGCCCAG! GCAATTAGT
BOCRACEEAT GomTTAGT
25
JGIACAGGGATCCCAGGGAAACGCCCAGCETT AGACTGAGCACGGACAGGGATCCCAGGGARACGCCCATGCAATTAGT: « + + - -
7-bp

47
GRAACGCCCATGCAATTAGT

GCAATTAGT

25-bp
GCAATTAGT

621/51367 (1.21%)
526151367 (1.02%)
480/51367 (0.93%)
469/51367 (0.91%)

467151367 (0.91%)
400/51367 (0.78%)

200/51367 (0.58%)

262/51367 (0.51%)

201/51367 (0.39%)

195/51367 (0.38%)

194151367 (0.38%)
130151367 (0.25%)

121/51367 (0.24%)

113151367 (0.22%)

106151367 (0.21%)

99/51367 (0.19%)

95/51367 (0.18%)

92/51367 (0.18%)

81/51367 (0.16%)

77/51367 (0.15%)

4151367 (0.14%)

72/51367 (0.14%)

67/51367 (0.13%)

63/51367 (0.12%)

63/51367 (0.12%)

61/51367 (0.12%)

59/51367 (0.11%)

58/51367 (0.11%)

54151367 (0.11%)

54/51367 (0.11%)

50/51367 (0.007%)
44/51367 (0.086%)
44/51367 (0.086%)
43/51367 (0.084%)
42/51367 (0.082%)
42/51367 (0.082%)
41/51367 (0.080%)
41/51367 (0.080%)
41/51367 (0.080%)
39/51367 (0.076%)
30/51367 (0.076%)
38/51367 (0.074%)
38/51367 (0.074%)
37151367 (0.072%)
36/51367 (0.070%)
36/51367 (0.070%)
36/51367 (0.070%)
36151367 (0.068%)
35/51367 (0.068%)
34/51367 (0.086%)
31/51367 (0.060%)
20/51367 (0.056%)
20/51367 (0.056%)
28/51367 (0.085%)
27/51367 (0.053%)
25/51367 (0.049%)
25/51367 (0.049%)
24/51367 (0.047%)
24/51367 (0.047%)
24/51367 (0.047%)
24151367 (0.047%)
24/51367 (0.047%)
23/51367 (0.045%)
23/51367 (0.045%)
22151367 (0.043%)
21/51367 (0.041%)
20/51367 (0.039%)
20/51367 (0.039%)
19151367 (0.037%)
19151367 (0.037%)
18/51367 (0.035%)
18151367 (0.035%)
18/51367 (0.035%)
1851367 (0.035%)
17/51367 (0.033%)
17151367 (0.033%)
17151367 (0.033%)
17151367 (0.033%)
17/51367 (0.033%)
16/51367 (0.031%)
16/51367 (0.031%)
16151367 (0.0319%)
15151367 (0.029%)
16/51367 (0.029%)
15151367 (0.020%)
16/51367 (0.029%)
1651367 (0.029%)
14151367 (0.027%)
1451367 (0.027%)
13151367 (0.027%)
13151367 (0.027%)



Supplemental Fig. S18 Undesired edits of HEK3 TD 136-bp were determined by HTS.

Sequence corresponding to accurate TD allele was shown on top of the analysis. The sequences
corresponding to each end of the TD were showed in red and yellow respectively. The red
arrowhead pointed to the boundary of the duplication. Insertion and base substitution were indicated
by red box and green letters respectively. Note that most inserted sequences were same as their 5'
upstream sequences. A small group of insertions that were likely derived from sgRNA scaffold were

highlighted in blue. The sequences with a ratio over 0.02% were shown.



HEK3 TD 222-bp

TD reference sequence:

3GGCCCAGACTGAGCA

Y - Deletion [ Insertion

[GGGAGCTTGGCATGAGAAACCTTGGAGAGTTTTAAGCAAG -« « « - - reads / total reads

2% TD (Accurate ) :

2 x TD with insertion :

2 x TD with deletion :

“CCAGACTGAGCACG!

Q
Q

EGGAGCTTGGCATGAGAAACCTTGGAGAGTTTTAAGCAAG-

149318/ 151942 (98.27%)

CAGACTG, -'«GCAE:TTGGGGC;:ZCDAGACTGAGCBCGGGGAGCTTGGCATGAGAAACCTTGGAGAGTTWAAGCAAG <<<<<< 618/151942 (0.41%)
-bp.

BGGAGCTTGGCATGAGAATCCT TG GGCCCAGACTGAGCACGGGEAGCTTGGCATGAGARKCCTTGBAGAGTTTTAAGCAAG - 452/151942 (0.30%)
-bp
P OCAGCTTGGCATGAGAAACCTT G oGO CAGACTCAGCACGEGEAGCTTGGCATGAGARACCTIGGAGAGTTTTAAGCAAG: - - - - - 394/151942 (0.26%)
-bp

IGGGAGCTTGGCATGAGAAACCTTGLATCCTTGGGGCCCAGACTGAGCACGGGGAGCTTGGCATGAGAAACCTTGGAGAGTTT  » +» + 173/151942 (0.11%)
50-bp

TTGGGGCCLAGACTIGAGCACGGGGAGCTTGGCATGAGAAACCTTGGAGAGTTTTAAGCAAG - - - - - - 1141151942 (0.075%)
bp
3GGGCCCAGACTGAGCAATCCTTGGGGCCCAGACTGAGCACGGGGAGCTTGGCATGAGAAACCTTGGAGAGTTTTAAGCAAG - - - - - - 93/151942 (0.061%)

“CAGACTGAGCAC!

23-by
‘TGACTGAGCA@SGGAGCTTGGCATGAGAAACCTTGGAGAGTTWAAGCAAG """ 93/151942 (0.061%)
12-

GGAGCTTGGCITGAGCACGGGGAGCTTGGOATGAGAAACCTTGGAGAGTTTTAAGCAAG - - - - - - 75/151942 (0.049%)
GGGAGCTTGGCATGGAAACCTTGGAGAGTTTTAAGCAAG ------ 721151942 (0.047%)

: ‘SGGAGCTTGGCATGAGACCTTGGAGAGTTTTAAGCAAG ------ 67/151942 (0.044%)
BACTGAGCACGGOGAGCTTGOCATGAGAAACCTTGGAGAGITTTAAGCAAG - - - - 65/151942 (0.043%)
-?DE:/‘EJ:‘,CGGGGAGCTTGGCATGAGAAACCTTGGAGAGTTTTAAGCAAG . 64/151942 (0.042%)
w\s/uGAGCACGGGGAGCTTGGCATGAGAAACCTTGGAGAGTTTTAAGCAAG ------ 621151942 (0.041%)

I -hT;rz_bp AGAGTGAGCACGGGGAGCTTGGCATGAGAAACCTTGGAGAGTTTTAAGCAAG - - - - - - 501151942 (0.033%)

CTGGGTCAATCCTTG FGGAGCTTGGCATGAAACCTTGGAGAGTTTTAAGCAAG ------ 49/151942 (0.032%)

GTCAATCCTTC

[GCATCCTTGGGGCCCAGACTGAGCAQGGGGAGCTTGGCATGAGAAACCTTGGAGAGTTTTAAGCAAG: « « « « 46/151942 (0.030%)

»
GGAGCTTGGCATCCTTGGGGCCCAGACTGAGCACGGGGAGCTTGGCATIGAGAAACCTTGGAGAGTTTTAAGCAAG: - - « -+ 43/151942 (0.028%)
6-bp
FGGAGCTTG GCOCAGACTGAGCDACGGGGAGCWG ATGAGAAACCTTGGAGAGTTTTAAGCAAG: - -« -« « 42/151942 (0.028%)
-bp

ICTTGGCATGAGAAACCTTGGAGAGTTTTAAGCAAG: * * * * + 52/151942 (0.034%)




Supplemental Fig. S19 Undesired edits of HEK3 TD 222-bp were determined by HTS.

Sequence corresponding to accurate TD allele was shown on top of the analysis. The sequences
corresponding to each end of the TD were showed in red and yellow respectively. The red
arrowhead pointed to the boundary of the duplication. Deletion, insertion and base substitution were
indicated by black dash, red box and green letters respectively. Note that most inserted sequences
were the same as their 5' upstream sequences. A small group of insertions that were likely derived

from sgRNA scaffold were highlighted in blue. The sequences with a ratio over 0.02% were shown.



HEK3 TD 397-bp

TD reference sequence: ..

+ *TCTCCCCCATGTCCTACATAAGACAATGGATACA

Y
GGGTCGAGCTCAACAGAGGAAAAGATCTCAGGGCA: « + + « -«

- Deletion [ Insertion

reads / total reads

2 xTD (Accurate ) :

2 x TD with insertion :

2 x TD with deletion :

------ TCTCCCCCATGTCCTACATAAGACAATGGATACA

------ TATCTC

(GGGTCGAGCTCAACAGAGGAAAAGATCTCAGGGCA: « « + + -

""" TCTCCCCCAT!

/‘-«TGTC(‘TACATAAGACA,-’«TIKTCTCCTECCATGEE%TACATMGACMTGGATACACGGGTCGAGCTCAACAGAGGAAAAGATCTCAGGGCA- ..
1
GTCCTACATAAGACAATGGA-ACACIEGGTCGAGGTCGAGCTCAACAGAGGAAAAGATCTCAGGGCA - - - «

+ +TCTCCCCCATGTCCTACATAAGACAATGGATAC]TCI

31-bp
------ TCTCCCCCATGTCCTACATAAGACAAGAGAATGGATACACGGGTCGAGCTCAACAGAGGAAAAGATCTCAGGGCA - - - -« - -

5-bp
------ TCTCCCCCATGTCCTACATAAGACAATGGATACAGS

ATGT A\AGACAA

ATGTCCT. ATA ACA

AGACAAT

GGATA-ACH

ACGGGTCGAGC -CAACAGAGGAAAAGATCTCAGGGCA -

2-bp

TCTCCCCCATGTCCTACATA-GACAATGGATACACGGGTCGAGCTCAACAGAGGAAAAGATCTCAGGGCA: « « -« +
AATGG -TACAC3GGTCGAGCTCAACAGAGGAAAAGATCTCAGGGCA * « « * * *
CCTACA-AAGACAATGGATACACGGGTCGAGCTCAACAGAGGAAAAGATCTCAGGGCA: - -

AAGACAATGGATACACGGGTCGAGCTCAACAGAGGAAAAGATCTCAGGGCA - - -

GGTCGAGCTCAACAGAGGAAAAGATCTCAGGGCA - - -
GGGTCGAGCTCAACAGAGGAAAAGATCTCAGGGCA -

I(GGGTCGAGCTCAACAGAGGAAAAGATCTCAGGGCA -
IGGGTCGAGCTCAACAGAGGAAAAGATCTCAGGGCA.- - -

6-bp
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CATGTCCTACATAAGACAATGGATIGTCCTACATAAGACAATGGATACACGGGTCGAGCTCAACAGAGGAAAAGATCTCAGGGCA
1-bp
GGATARGACAATGGATACACGGGTCGAGCTCAACAGAGGAAAAGATCTCAGGGCA ™ " ** * *

366436/370811 (98.82%)

427/370811
225/370811
180/370811
149/370811
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107/370811
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641/370811
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212/370811

(0.12%)
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(0.17%)
(0.16%)
(0.11%)
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(0.069%)
(0.069%)
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(0.061%)
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Supplemental Fig. S20 Undesired edits of HEK3 TD 397-bp were determined by HTS.
Sequence corresponding to accurate TD allele was shown on top of the analysis. The sequences
corresponding to each end of the TD were showed in red and yellow respectively. The red
arrowhead pointed to the boundary of the duplication. Deletion and insertion were indicated by
black dash and red box respectively. Note that most inserted sequences were same as their 5'

upstream sequences. The sequences with a ratio over 0.02% were shown.



HEK3 TD 499-bp

TD reference sequence: - - - - - - (CCGGGATACTGGTTGACAAGTTTGGCTGGGCTGGA: + - - - * reads / total reads
2xTD (Accurate): ...... ICCGGGATACTGGTTGACAAGTTTGGCTGGGCTGGA" - * * * 410401/410732 (99.92%)
2 x TD with insertion = ...... [ATCTCCCCLATGTCCTACATAAGACAATISGATACACCCGGGATACTGGTTGACAAGTTTGGCTGGGCTGGA: » =« - + 172/410732 (0.042%)
28-bp
CCTACATAAGACAATGGATACACCCGGGATACTGGTTGACAAGTTTGGCTGGGCTGGA * - + 159/410732 (0.038%)
17-bp




Supplemental Fig. S21 Undesired edits of HEK3 TD 499-bp were determined by HTS.

Sequence corresponding to accurate TD allele was shown on top of the analysis. The sequences
corresponding to each end of the TD were showed in red and yellow respectively. The red
arrowhead pointed to the boundary of the duplication. Insertion was indicated by red box. Note that
most inserted sequences were same as their 5' upstream sequences. The sequences with a ratio over

0.02% were shown.
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Supplemental Fig. S22 Monoclonal analysis of the HEK3 TD 136-bp. (A) Diagram showing the
procedure of monoclonal analysis. HEK293T cells were transfected with TD-PE plasmids, including
PE2 and two pegRNA, and 48 hours post the transfection cells were diluted monoclonal isolation.
(B) Agarose gel electrophoresis showed the amplicons derived from each monoclonal genome. The
colonies containing different copies of TDs were highlighted with triangles of different colors. (C)
Sanger sequencing results of representative TDs derived from monoclonal genomes. Reference
sequences of each type of TDs were shown on top of the sequence chromatogram, and the
duplicated sequences corresponding to each end of the TD were marked by yellow and red boxes

respectively.
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Supplemental Fig. S23 Verification of TD-PE strategy in HeLa cells. (A) Agarose gel analysis of
the presence of targeted tandem duplication at indicated loci. (B) Quantification of the efficiency of
targeted tandem duplication in (A) using Image J. Values and error bars reflect mean# s.d. of n=3

independent biological replicates.
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Supplemental Fig. S24 Standard curves for absolute quantification by real-time PCR of EMX]
TD 5-kb and 10-kb. (A) Schematic diagram showing the design of qPCR primers. The flanking
fragment of the target site or the one containing tandem duplication obtained by PCR were
ligated to the blunt vector to construct reference plasmids. qPCR primers were designed inside
the amplified fragment. The primers used to construct the reference plasmids and qPCR primers
are listed in Supplemental Table S4. (B) The standard curves for the reference plasmids were
determined by CT values against log-transformed concentrations of serial tenfold dilutions

(2x107%, 10%,10%, 10°, 10°, 107,10® and 10° copies per 1pul).



EMX1TD 5-kb

TO reference sequence: - - - - - -

reads / total reads

2xTD (Accurate): - eeee o

2 x TD with insertion :
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1006901100760 (99.931%)

------ 70/100760 (0.069%)
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\CATT!

- Deletion ) Insertion
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2xTDwith deletion:  ......

T
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CATT

reads / total reads

4177171418256 (99.87%)
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106/418256 (0.025%)
1431418256 (0.034%)



Supplemental Fig. S25 Undesired edits of EMX] TD 5-kb/10-kb were determined by HTS.
Sequence corresponding to accurate TD allele was shown on top of the analysis. The sequences
corresponding to each end of the TD were showed in red and yellow respectively. The red
arrowhead pointed to the boundary of the duplication. Deletion and insertion were indicated by
black dash and red box respectively. Note that most inserted sequences were the same as their 5'

upstream sequences. The sequences with a ratio over 0.02% were shown.
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Supplemental Fig. S26 Targeted TDs produced by PE2-NG. (A) Targeted TDs produced by PE2-
NG. Agarose gel analysis of the presence of targeted tandem duplication at indicated loci. B,
Quantification of the efficiency of targeted tandem duplication in (B) using Image J. Values and

error bars reflect mean+ s.d. of n=3 independent biological replicates.
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Supplemental Fig.S27 Representative Sanger sequencing results of the additive fragment
containing TDs at the A4VS1 site (related to Fig. 4B). The PCR amplicons containing targeted TDs
were gel-purified and subjected directly to Sanger sequencing. TD reference sequences were shown
on top of each Sequencing chromatogram. The sequences corresponding to each end of the TDs
were marked by yellow and red boxes respectively. Sequences in green dashed boxes represent

additive fragments.
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Supplemental Fig.S28 Representative Sanger sequencing results of the additive fragment
containing TDs at the HEK3 site (related to Fig. 4B). The PCR amplicons containing targeted TDs
were gel-purified and subjected directly to Sanger sequencing. TD reference sequences were shown
on top of each Sequencing chromatogram. The sequences corresponding to each end of the TDs
were marked by yellow and red boxes respectively. Sequences in green dashed boxes represent

additive fragments.
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Supplemental Fig.S29 PegRNAs design at three disease loci and the putative editing process of
TD-PE strategy. PAM1 and PAM2 are the upstream and downstream PAMs respectively, and the
red arrows indicate the positions of the nicks. Black dashed box indicates the sequences to be
duplicated. Green and pink sequences denote the upstream and downstream addictive fragments

respectively.
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Supplemental Fig.S30 Representative Sanger sequencing results of 4 disease-related TDs at
indicated loci (related to Fig. 5B). The PCR amplicons containing targeted tandem duplication were
gel-purified and subjected directly to Sanger sequencing. TD reference sequences were shown on
top of each Sequencing result. The sequences corresponding to each end of the TDs were marked by

red and yellow boxes respectively.



Supplemental Table 1. List of the targets tested in this study.

sgRNA Target sequence Oligo-F Oligo-R Reference
FANCF GGAATCCCTTCTG CACCGGAATCCCTT AAACGGTGCTGCA  (Anzalone
CAGCACC TGG CTGCAGCACC GAAGGGATTCC et al.
2019)
FANCF -50 GCCCTACTTCCGC CACCGCCCTACTTC AAACAGGTGAAAG (Anzalone
TTTCACCT TGG CGCTTTCACCT CGGAAGTAGGG etal.
2019)
EMXI AGTCCGAGCAGA  CACCGAGTCCGAG  AAACTTCTTCTTCT  (Anzalone
AGAAGAA GGG CAGAAGAAGAA GCTCGGACTC et al.
2019)
EMXI-57 CCGTTTGTACTTT CACCGCCGTTTGTA AAACGAGGACAA (Anzalone
GTCCTC CGG CTTTGTCCTC AGTACAAACGGC et al.
2019)
FANCF+115 GCAGAGAGTCGC  CACCGCAGAGAGT AAACTGGAGACGG  This study
CGTCTCCA AGG CGCCGTCTCCA CGACTCTCTGC
FANCF-115 TATCCGTGTTCCT CACCGTATCCGTGT AAACAGAGTCAAG This study
TGACTCT GGG TCCTTGACTCT GAACACGGATAC
FANCF-171 TATCCGTGTTCCT CACCGTATCCGTGT AAACAGAGTCAAG This study
TGACTCT GGG TCCTTGACTCT GAACACGGATAC
FANCF-231 AAAGAGGTTCTT  CACCGAAAGAGGT AAACCCACTAAGA  This study
CTTAGTGG AGG TCTTCTTAGTGG AGAACCTCTTTC
EMXI-116 GGGGCACAGATG CACCGGGGCACAG  AAACGAGTTTCTC  (Anzalone
AGAAACTC AGG ATGAGAAACTC ATCTGTGCCCC et al.
2019)
EMXI1-201 ACTGAGGCTACA  CACCGACTGAGGCT AAACTAACCCTAT  This study
TAGGGTTA GGG ACATAGGGTTA GTAGCCTCAGTC
EMX1-307 CAGTGGGCCAGA  CACCGCAGTGGGC  AAACCCCTTCTCT This study
GAGAAGGG TGG  CAGAGAGAAGGG CTGGCCCACTGC
AAVSI GGGGCCACTAGG CACCGGGGCCACT  AAACATCCTGTCC  This study
GACAGGAT TGG AGGGACAGGAT CTAGTGGCCCC
AAVS1-376 CAGGGAGACGGG CACCGCAGGGAGA  AAACCAAAGTACC  This study
GTACTTTG GGG CGGGGTACTTTG CCGTCTCCCTGC
AAVS1-532 CAGCGAGTGAAG CACCGCAGCGAGT  AAACCATGCCGTC  This study
ACGGCATG GGG GAAGACGGCATG TTCACTCGCTGC
AAVSI-846 AAGGGGAAACAG CACCGAAGGGGAA  AAACCTGGCCCAC  This study
TGGGCCAG AGG ACAGTGGGCCAG TGTTTCCCCTTC
HEK3 GGCCCAGACTGA  CACCGGCCCAGACT AAACTCACGTGCT  (Anzalone
GCACGTGA TGG GAGCACGTGA CAGTCTGGGCC et al.
2019)
HEK3-136 TCCCTGGGATCCC CACCGTCCCTGGGA AAACGGAGACAG This study
TGTCTCC AGG TCCCTGTCTCC GGATCCCAGGGAC
HEK3-222 TCTCATGCCAAGC CACCGTCTCATGCC AAACGCAGGGAGC This study
TCCCTGC AGG AAGCTCCCTGC TTGGCATGAGAC
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CACCGTCAACCAGT
ATCCCGGTGC
CACCGTTTCTGCAA
GACCTGTTGG
CACCGCTTCCTGGA
GTTCCCAACGG
CACCGCTCCATGCT
GCTCCGACTC
CACCGAGGTAACA
GCCCGGAGCAG
CACCGAAATCATAT
CTGCAGGACAG
CACCGAGGAGAAC
AGGGCCTGGCCT
CACCGTATGGAGGT
AGGTCATGTCT
CACCGAGCGTCGAT
GATCAGACCTG

AAACCCAGTGTAT
CCATTGTCTTAC
AAACTCAGGGTCG
AGCTCAACAGAC
AAACGCACCGGGA
TACTGGTTGAC
AAACCCAACAGGT
CTTGCAGAAAC
AAACCCGTTGGGA
ACTCCAGGAAGC
AAACGAGTCGGAG
CAGCATGGAGC
AAACCTGCTCCGG
GCTGTTACCTC
AAACCTGTCCTGC
AGATATGATTTC
AAACAGGCCAGGC
CCTGTTCTCCTC
AAACAGACATGAC
CTACCTCCATAC
AAACCAGGTCTGA
TCATCGACGCTC

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study




Supplemental Table 2. Sequences of pegRNAs used in mammalian cell experiments.

PBS HA
pegRNA spacer 3' extension (5' to 3") length length
(nt) (nt)
FANCF+TD50 GGAATCCCTTCTGCAGCACC  CGCGAAGGCCCTACTTCCGCTTTCAGCT 13 25
pegRNA GCAGAAGGGA
FANCF-TD50 GCCCTACTTCCGCTTTCACCT CACCTCATGGAATCCCTTCTGCAGCTGA 13 25
pegRNA AAGCGGAAGT
EMXI+TD57 GAGTCCGAGCAGAAGAAGA  CTCCAGCTTCTGCCGTTTGTACTTTGTCT 13 28
pegRNA A TCTTCTGCTCGG
EMXI-TD57 CCGTTTGTACTTTGTCCTC GAGGAAGGGCCTGAGTCCGAGCAGAAG 13 29
pegRNA AAGACAAAGTACAAA
FANCF+TDI115 GCAGAGAGTCGCCGTCTCCA  AGCGTCTTTATCCGTGTTCCTTGACAGAC 12 25
pegRNA GGCGACTC
FANCF-TD115 TATCCGTGTTCCTTGACTCT ATCAGTACGCAGAGAGTCGCCGTCTGTC 12 25
pegRNA AAGGAACAC
FANCF+TDI171 GGAATCCCTTCTGCAGCACC  AGCGTCTTTATCCGTGTTCCTTGACGCTG 13 25
pegRNA CAGAAGGGA
FANCF-TD171 TATCCGTGTTCCTTGACTCT ACCTCATGGAATCCCTTCTGCAGCGTCA 13 24
pegRNA AGGAACACG
FANCF+TD231 GGAATCCCTTCTGCAGCACC  GCCACACAAAGAGGTTCTTCTTAGGCTG 13 24
pegRNA CAGAAGGGA
FANCF-TD231 AAAGAGGTTCTTCTTAGTGG  ACCTCATGGAATCCCTTCTGCAGC 13 24
pegRNA CTAAGAAGAACCT
EMXI+TDI116 GAGTCCGAGCAGAAGAAGA  GGGAGGGAGGGGCACAGATGAGAAATT 13 25
pegRNA A CTTCTGCTCGG
EMXI-TD116 GGGGCACAGATGAGAAACTC AAGGGCCTGAGTCCGAGCAGAAGAATTT 13 25
pegRNA CTCATCTGTG
EMXI1+TD201 GAGTCCGAGCAGAAGAAGA  ATGGGAAGACTGAGGCTACATAGGGTTC 13 25
pegRNA A TTCTGCTCGG
EMXI-TD201 ACTGAGGCTACATAGGGTTA AAGGGCCTGAGTCCGAGCAGAAGAACC 13 25
pegRNA CTATGTAGCCT
EMXI+TD307 GAGTCCGAGCAGAAGAAGA  GATGGCAGGGCAGGAAGAGGACACAGT 13 40
pegRNA A GGGCCAGAGAGAATTCTTCTGCTCGG
EMXI-TD307 CAGTGGGCCAGAGAGAAGG  AGAAGCTGGAGGAGGAAGGGCCTGAGT 13 40
pegRNA G CCGAGCAGAAGAATTCTCTCTGGCCC
AAVSI+TD376 GGGGCCACTAGGGACAGGAT GAGGATGGAGAGGTGGCTAAAGCCAGG 13 40
pegRNA GAGACGGGGTACTCTGTCCCTAGTGG
AAVSI-TD376 CAGGGAGACGGGGTACTTTG ATCTGTCCCCTCCACCCCACAGTGGGGC 13 40
pegRNA CACTAGGGACAGAGTACCCCGTCTC
AAVSI+TD532 GGGGCCACTAGGGACAGGAT AGAAGGAGAAGGAAAAGGGAACCCAGC 13 40
pegRNA GAGTGAAGACGGCCTGTCCCTAGTGG
AAVS1-TD532 CAGCGAGTGAAGACGGCATG ATCTGTCCCCTCCACCCCACAGTGGGGC 13 40

pegRNA

CACTAGGGACAG GCCGTCTTCACTC



AAVSI+TD846
pegRNA
AAVSI-TD846
pegRNA
HEK3+TD136
pegRNA
HEK3-TD136
pegRNA
HEK3+TD222
pegRNA
HEK3-TD222
pegRNA
HEK3+TD397
pegRNA
HEK3-TD397
pegRNA
HEK3+TD499
pegRNA
HEK3-TD499
pegRNA
EMXI+TD5K
pegRNA
EMXI-TD5K
pegRNA
EMXI+TD10K
pegRNA
EMXI-TD10K
pegRNA
AAVSI+TD L2R2
pegRNA

AAVSI-TD L2R2
pegRNA

AAVSIHTD L4R4
pegRNA

AAVSI-TD L4R4
pegRNA

AAVSI+TD L6R6
pegRNA

GGGGCCACTAGGGACAGGAT

AAGGGGAAACAGTGGGCCA

G

GGCCCAGACTGAGCACGTGA

GTCCCTGGGATCCCTGTCTC

C

GGCCCAGACTGAGCACGTGA

GTCTCATGCCAAGCTCCCTG

C

TAAGACAATGGATACACTGG

TCTGTTGAGCTCGACCCTGA

GTCAACCAGTATCCCGGTGC

TAAGACAATGGATACACTGG

GAGTCCGAGCAGAAGAAGA

A

CTCCTTTCCATGCCTCTGAG

GAGTCCGAGCAGAAGAAGA

A

ACTCAGCTCCCACATGCAGG

GGGGCCACTAGGGACAGGAT

CAGGGAGACGGGGTACTTTG

GGGGCCACTAGGGACAGGAT

CAGGGAGACGGGGTACTTTG

GGGGCCACTAGGGACAGGAT

AGAGAAAGCAGGACCTGCCTGGGAAGG
GGAAACAGTGGGCCTGTCCCTAGTGG
ATCTGTCCCCTCCACCCCACAGTGGGGC
CACTAGGGACAGGCCCACTGTTTCC
TGGGCGTTTCCCTGGGATCCCTGTCCGTG
CTCAGTCTG
ATCCTTGGGGCCCAGACTGAGCACGGAC
AGGGATCCCA
AAGGTTTCTCATGCCAAGCTCCCCGTGC
TCAGTCTG
ATCCTTGGGGCCCAGACTGAGCACGGGG
AGCTTGGCAT
TGGGTGCCCTGAGATCTTTTCCTCTGTTG
AGCTCGACCCGTGTATCCATTGT
TAATATCTCCCCCATGTCCTACATAAGA
CAATGGATACACGGGTCGAGCTCAA
TAATATCTCCCCCATGTCCTACATAAGA
CAATGGATACACCCGGGATACTGGT
TGGCTTCCAGCCCAGCCAAACTTGTCAA
CCAGTATCCCGGGTGTATCCATTGT
AGCAGGAAAGGACCCTCCAAATCCTCCT
TTCCATGCCTCTTTCTTCTGCTCGG
AGAAGCTGGAGGAGGAAGGGCCTGAGT
CCGAGCAGAAGAAAGAGGCATGGAAA
AGCAAATGTTGGCCAGCATAGGGACTCA
GCTCCCACATGCTTCTTCTGCTCGG
AGAAGCTGGAGGAGGAAGGGCCTGAGT
CCGAGCAGAAGAAGCATGTGGGAGCT
GAGGATGGAGAGGTGGCTAAAGCCAGG
GAGACGGGGTACTTTTCCTGTCCCTAGT
GG
ATCTGTCCCCTCCACCCCACAGTGGGGC
CACTAGGGACAGGAAAAGTACCCCGTCT
C
GAGGATGGAGAGGTGGCTAAAGCCAGG
GAGACGGGGTACTTTGGAATCCTGTCCC
TAGTGG
ATCTGTCCCCTCCACCCCACAGTGGGGC
CACTAGGGACAGGATTCCAAAGTACCCC
GTCTC
GAGGATGGAGAGGTGGCTAAAGCCAGG
GAGACGGGGTACTTTGGGGCCAATCCTG
TCCCTAGTGG

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

40

40

25

23

23

25

39

40

40

40

40

40

40

40

40

40

40

40

40



AAVSI-TD L6R6
pegRNA

AAVSI+TD L8R8
pegRNA

AAVSI-TD L8R8
pegRNA

AAVSI+TD
L10R10
pegRNA
AAVSI-TD
L10R10
pegRNA
HEK3+TD L2R2
pegRNA
HEK3-TD L2R2
pegRNA
HEK3+TD L4R4
pegRNA
HEK3-TD L4R4
pegRNA
HEK3+TD L6R6
pegRNA
HEK3-TD L6R6
pegRNA
HEK3+TD L8R8
pegRNA
HEK3-TD L8RS
pegRNA
HEK3+TD
L10R10
pegRNA
HEK3-TD
L10R10
pegRNA
ENG+180
pegRNA

ENG-180
pegRNA

SATB2+209
pegRNA

CAGGGAGACGGGGTACTTTG

GGGGCCACTAGGGACAGGAT

CAGGGAGACGGGGTACTTTG

GGGGCCACTAGGGACAGGAT

CAGGGAGACGGGGTACTTTG

GGCCCAGACTGAGCACGTGA

GTCTCATGCCAAGCTCCCTG
C
GGCCCAGACTGAGCACGTGA

GTCTCATGCCAAGCTCCCTG

C

GGCCCAGACTGAGCACGTGA

GTCTCATGCCAAGCTCCCTG

C

GGCCCAGACTGAGCACGTGA

GTCTCATGCCAAGCTCCCTG

C
GGCCCAGACTGAGCACGTGA

GTCTCATGCCAAGCTCCCTG

C

GTTTCTGCAAGACCTGTTGG

CTTCCTGGAGTTCCCAACGG

GCTCCATGCTGCTCCGACTC

ATCTGTCCCCTCCACCCCACAGTGGGGC
CACTAGGGACAGGATTGGCCCCAAAGTA
CCCCGTCTC
GAGGATGGAGAGGTGGCTAAAGCCAGG
GAGACGGGGTACTTTGGGGTTCACCAAT
CCTGTCCCTAGTGG
ATCTGTCCCCTCCACCCCACAGTGGGGC
CACTAGGGACAGGATTGGTGAACCCCAA
AGTACCCCGTCTC
GAGGATGGAGAGGTGGCTAAAGCCAGG
GAGACGGGGTACTTTGGGGTTGTGTCAC
CAATCCTGTCCCTAGTGG
ATCTGTCCCCTCCACCCCACAGTGGGGC
CACTAGGGACAGGATTGGTGACACAACC
CCAAAGTACCCCGTCTC
AAGGTTTCTCATGCCAAGCTCCCTGCAC
GTGCTCAGTCTG
ATCCTTGGGGCCCAGACTGAGCACGTGC
AGGGAGCTTGGCAT
AAGGTTTCTCATGCCAAGCTCCCTGCAA
TCACGTGCTCAGTCTG
ATCCTTGGGGCCCAGACTGAGCACGTGA
TTGCAGGGAGCTTGGCAT
AAGGTTTCTCATGCCAAGCTCCCTGCAG
GCCATCACGTGCTCAGTCTG
ATCCTTGGGGCCCAGACTGAGCACGTGA
TGGCCTGCAGGGAGCTTGGCAT
AAGGTTTCTCATGCCAAGCTCCCTGCAG
GAGCCATCACGTGCTCAGTCTG
ATCCTTGGGGCCCAGACTGAGCACGTGA
TGGCAGTCCTGCAGGGAGCTTGGCAT
AAGGTTTCTCATGCCAAGCTCCCTGCAG
GACATTCTGCCATCACGTGCTCAGTCTG

ATCCTTGGGGCCCAGACTGAGCACGTGA
TGGCAGAATGTCCTGCAGGGAGCTTGGC
AT
CATGTCCTCTTCCTGGAGTTCCCAACGGT
GAGTGTCCCGGATGTTTCTCCAACAGGT
CTTGCAG
AATGGACTGTTTCTGCAAGACCTGTTGG
AGAAACATCCGGGACACTCACCGTTGGG
AACTCCAG
GGCCGTGGGAGGTAACAGCCCGGAGCA
GGGATGTCTCCGAGTCGGAGCAGCATG

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

40

40

40

40

40

23

25

23

25

23

25

23

25

23

25

25

25

25



SATB2-209
pegRNA
NCF2+149
pegRNA
NCF2-149
pegRNA
RYRI+85
pegRNA
RYRI-85
pegRNA

GAGGTAACAGCCCGGAGCA

G

AGGAGAACAGGGCCTGGCCT

AAATCATATCTGCAGGACAG

TATGGAGGTAGGTCATGTCT

AGCGTCGATGATCAGACCTG

GCTCCGCCGCTCCATGCTGCTCCGACTC
GGAGACATCCCTGCTCCGGGCTGTTA
GTGAGGTAAGGAGAACAGGGCCTGGTTT
CTCCCTCTGTCCTGCAGATATG
TGATAGCCAAATCATATCTGCAGGACAG
AGGGAGAAACCAGGCCCTGTTC
TCACCAAAAGCGTCGATGATCAGACCTG
GGGTGGCCATGACCTACCTC
AAGGAGGATATGGAGGTAGGTCATGGC
CACCCCAGGTCTGATCATCGA

13

13

13

13

13

25

25

25

25

25




Supplemental Table 3. Summary of primers for amplification of each target sites.

Target site Forward primer Reverse primer Figures
FANCF AAGACGCTGGGAGATTGACA CAAAGCGCCGATGGATGTG Fig. 1B
EMXI1 TGGGGGCCTCCTGAGTTT CTCTGCCCTCGTGGGTTTGT Fig. 1B
FANCF CATCATCTCGCACGTGGTTC TGCTGACGTAGGTAGTGCTT Fig. 2B
EMXI1 GCTTCCAGAGCCTGCACTCC TCGATGTCCTCCCCATTGGC Fig. 2B
AAVSI GAACTCTGCCCTCTAACGCT AGAGGTTCTGGCAAGGAGAG Fig. 2B
HEK3 GTGAGCTGCTGTCCCAGAGG ATGCAGGTGCTGAAAGCCAC Fig. 2B
HEK3 CACGTGATGGCAGAGGAAAG  GGCATTGTTATTTCCCTCCCA Fig. 2B
HEK3 TTGATGAATCAGTGCTGGAG GAGCTGCACATACTAGCC Supplemental
TD136-bp Fig. S22B
EMXI1 TD 5- TGGGGGCCTCCTGAGTTT AGCTCCTCACAGAACCACTC Fig. 2D

kb

EMX1TD 10- TGGGGGCCTCCTGAGTTT CAACACACACACTGGAGACT Fig. 2D

kb

AAVSI CCTGTGCCATCTCTCGTTTC AGAGGTTCTGGCAAGGAGAG Fig. 3B
ENG CTAACGAGGACTCAGCCACTG AGTCCCTAGGAGACGTTTGGA  Fig. 3C
SATB?2 TAATCCTACACCGCGACAGC TGGCCTGAACGTCTATCACG Fig. 3C
NCF2 CATGGTCCTTTGCGCTTCAC GGGAAGGGAGAAGCAGACTC  Fig.3C
RYRI GCAAGCCCTGGAGGTAGGTA CACCCCCTTTCCTAACTGGC Fig. 3C




Supplemental Table S4. Primers used for qPCR to detect the copy number of target DNA
fragments.

Target site Forward primer Reverse primer

EMXI'TD 5-kb/10-kb A GGGCTCCCATCACATCAA ACGCGTTTGCTCTACCAGCC
flanking (plasmid)

EMXI'TD 5-kb CTGTGACCCTTTGTTTGAGA CACCGTGAGCTAGGAACAAA
(plasmid)

EMXI'TD 10-kb CTGCCATCCCCTTCTGTGAA CTTCCCCTTTCTCCACCTCT
(plasmid)

EMXI TD 5-kb/10-kb  GGCCAATGGGGAGGACATC TTGTCCCTCTGTCAATGGCG
flanking

EMXI TD 5-kb GGCCTGAGTCCGAGCAGAA TCCCCCTCTTATCCATCCCTC

EMXI TD 10-kb CGAGCAGAAGAAGCATGTGGG GTTTCTGCATGGGCGTGTG




Supplemental Table S5. Sequences of primers used for HTS.

sample name

FANCF TD 50-bp

FANCF TD 50-bp

FANCF TD 50-bp

FANCF-CTR

FANCF-CTR

FANCF-CTR

EMXI TD 57-bp

EMXI TD 57-bp

EMXI TD 57-bp

EMXI-CTR

EMXI-CTR

EMXI-CTR

AAVSI TD 376-bp

AAVSI TD 376-bp

AAVSI TD 376-bp

AAVSI TD 532-bp

AAVSI TD 532-bp

AAVSI TD 532-bp

AAVSI TD 846-bp

AAVSI TD 846-bp

AAVSI TD 846-bp

Primer Name

FANCF-HTS-1-forward
FANCF-HTS-reverse
FANCF-HTS-2-forward
FANCF-HTS-reverse
FANCF-HTS-3-forward
FANCF-HTS-reverse
FANCF-HTS-4-forward
FANCF-HTS-reverse
FANCF-HTS-5-forward
FANCF-HTS-reverse
FANCF-HTS-6-forward
FANCF-HTS-reverse
EMXI-HTS-1-forward
EMXI-HTS-reverse
EMXI-HTS-2-forward
EMXI-HTS-reverse
EMXI-HTS-3-forward
EMXI-HTS-reverse
EMXI-HTS-4-forward
EMXI-HTS-reverse
EMXI-HTS-5-forward
EMXI-HTS-reverse
EMXI-HTS-6-forward
EMXI-HTS-reverse

AAVSI TD-376 -HTS -1-forward
AAVSI TD-376 -reverse

AAVSI TD-376 -HTS -2-forward
AAVSI TD-376 -reverse

AAVSI TD-376 -HTS -3-forward
AAVSI TD-376 -reverse

AAVSI TD-532 -HTS -1-forward
AAVSI TD-532 -reverse

AAVSI TD-532 -HTS -2-forward
AAVSI TD-532 -reverse

AAVSI TD-532 -HTS -3-forward
AAVSI TD-532 -reverse

AAVSI TD-846-HTS -1-forward
AAVSI TD-846 -reverse

AAVSI TD-846 -HTS -2-forward
AAVSI TD-846 -reverse

AAVSI TD-846 -HTS -3-forward
AAVSI TD-846-reverse

Sequence

acacagtAGGCGTATCATTTCGCGGAT
AAAAGCGATCCAGGTGCTGC
acagtcaAGGCGTATCATTTCGCGGAT
AAAAGCGATCCAGGTGCTGC
actctgaAGGCGTATCATTTCGCGGAT
AAAAGCGATCCAGGTGCTGC
gtagtctAGGCGTATCATTTCGCGGAT
AGGTAGCGCGCCCACTGCAA
gtcacatAGGCGTATCATTTCGCGGAT
AGGTAGCGCGCCCACTGCAA
gtctagt AGGCGTATCATTTCGCGGAT
AGGTAGCGCGCCCACTGCAA
catcagaTGGGGGCCTCCTGAGTTT
TGATGTGATGGGAGCCCTTC
catgtctTGGGGGCCTCCTGAGTTT
TGATGTGATGGGAGCCCTTC
cacaagtTGGGGGCCTCCTGAGTTT
TGATGTGATGGGAGCCCTTC
acacgtaTGGGGGCCTCCTGAGTTT
TGATGTGATGGGAGCCCTTC
acagatcTGGGGGCCTCCTGAGTTT
TGATGTGATGGGAGCCCTTC
acagcatTGGGGGCCTCCTGAGTTT
TGATGTGATGGGAGCCCTTC

cttgagt ATTCCCAGGGCCGGTTAATG
GTGACCCGAATCCACAGGAG
ctcacgaATTCCCAGGGCCGGTTAATG
GTGACCCGAATCCACAGGAG
ctcagacATTCCCAGGGCCGGTTAATG
GTGACCCGAATCCACAGGAG
ctctcagATTCCCAGGGCCGGTTAATG
GAGACATCCGTCGGAGAAGG
ctctgta ATTCCCAGGGCCGGTTAATG
GAGACATCCGTCGGAGAAGG
ctgatgt ATTCCCAGGGCCGGTTAATG
GAGACATCCGTCGGAGAAGG
ctgtagaATTCCCAGGGCCGGTTAATG
CAAGCTGCAGACAGAAAGCG
gaacactATTCCCAGGGCCGGTTAATG
CAAGCTGCAGACAGAAAGCG
gatctcaATTCCCAGGGCCGGTTAATG
CAAGCTGCAGACAGAAAGCG



EMXI TD 116-bp

EMXI TD 116-bp

EMXI TD 116-bp

EMXI TD 201-bp

EMXI TD 201-bp

EMXI TD 201-bp

EMXI TD 307-bp

EMXI TD 307-bp

EMXI TD 307-bp

FANCF TD 115-bp

FANCF TD 115-bp

FANCF TD 115-bp

FANCF TD 171-bp

FANCF TD 171-bp

FANCF TD 171-bp

FANCF TD 231-bp

FANCF TD 231-bp

FANCF TD 231-bp

HEK3 TD 136-bp

HEK3 TD 136-bp

HEK3 TD 136-bp

HEK3 TD 222-bp

HEK3 TD 222-bp

EMXI TD-116-HTS -1-forward
EMXI TD-116-reverse

EMXI TD-116-HTS -2-forward
EMXI TD-116-reverse

EMXI TD-116-HTS -3-forward
EMXI TD-116-reverse

EMXI TD-201-HTS -1-forward
EMXI TD-201-reverse

EMXI TD-201-HTS -2-forward
EMXI TD-201-reverse

EMXI TD-201-HTS -3-forward
EMXI TD-201-reverse

EMXI TD-307-HTS -1-forward
EMXI TD-307-reverse

EMXI TD-307-HTS -2-forward
EMXI TD-307-reverse

EMXI TD-307-HTS -3-forward
EMXI TD-307-reverse

FANCF TD-115-HTS -1-forward
FANCF TD-115-reverse

FANCF TD-115-HTS -1-forward
FANCF TD-115-reverse

FANCF TD-115-HTS -1-forward
FANCF TD-115-reverse

FANCF TD-171-HTS -1-forward
FANCF TD-171-reverse
FANCF TD-171-HTS -1-forward
FANCF TD-171-reverse
FANCF TD-171-HTS -1-forward
FANCF TD-171-reverse
FANCF TD-231-HTS -1-forward
FANCF TD-231-reverse
FANCF TD-231-HTS -1-forward
FANCF TD-231-reverse
FANCF TD-231-HTS -1-forward
FANCF TD-231-reverse

HEK3 TD-136-HTS -1-forward
HEK3 TD-136-reverse

HEK3 TD-136-HTS -2-forward
HEK3 TD-136-reverse

HEK3 TD-136-HTS -3-forward
HEK3 TD-136-reverse

HEK3 TD-222-HTS -1-forward
HEK3 TD-222-reverse

HEK3 TD-222-HTS -2-forward

cacactgTCCAGAACCGGAGGACAAAG
ACCACACCTTCACCTGGG
cacttgaTCCAGAACCGGAGGACAAAG
ACCACACCTTCACCTGGG
cactgatTCCAGAACCGGAGGACAAAG
ACCACACCTTCACCTGGG
cagatcaTGGGGGCCTCCTGAGTTT
CCTCAACACTCAGGCTGAGC
cagacatTGGGGGCCTCCTGAGTTT
CCTCAACACTCAGGCTGAGC
cagagtcTGGGGGCCTCCTGAGTTT
CCTCAACACTCAGGCTGAGC
cagtactGTTTCTCATCTGTGCCCCTCC
GCTCCCATGGGTCTAACATTC
cagtctaGTTTCTCATCTGTGCCCCTCC
GCTCCCATGGGTCTAACATTC
ctagacaGTTTCTCATCTGTGCCCCTCC
GCTCCCATGGGTCTAACATTC
cagtactATAGCATTGCAGAGAGGCGT
GGTCGAAATGCATGTCAATC
cagtactATAGCATTGCAGAGAGGCGT
GGTCGAAATGCATGTCAATC
cagtactATAGCATTGCAGAGAGGCGT
GGTCGAAATGCATGTCAATC
tgtcagtATAGCATTGCAGAGAGGCGT
GGTCGAAATGCATGTCAATC
tgtgtcaATAGCATTGCAGAGAGGCGT
GGTCGAAATGCATGTCAATC
caactgtATAGCATTGCAGAGAGGCGT
GGTCGAAATGCATGTCAATC
catcagaCGCTGGGAGATTGACATGCA
CCGTGTTCCTTGACTCTGGG

catgtct CGCTGGGAGATTGACATGCA
CCGTGTTCCTTGACTCTGGG
cacaagtCGCTGGGAGATTGACATGCA
CCGTGTTCCTTGACTCTGGG
gacatctGCATTTGTAGGCTTGATGCT
ATGCTTACTTGCAGCAGAAA
gacagtaGCATTTGTAGGCTTGATGCT
ATGCTTACTTGCAGCAGAAA
gactacaGCATTTGTAGGCTTGATGCT
ATGCTTACTTGCAGCAGAAA
gactcacGCATTTGTAGGCTTGATGCT
ATGCTTACTTGCAGCAGAAA
gagtcgtGCATTTGTAGGCTTGATGCT



HEK3 TD 222-bp

HEK3 TD 397-bp

HEK3 TD 397-bp

HEK3 TD 397-bp

HEK3 TD 499-bp

HEK3 TD 499-bp

HEK3 TD 499-bp

EMXI TD 5-kb

EMXI TD 5-kb

EMXI TD 5-kb

EMXI TD 10-kb

EMXI TD 10-kb

EMXI TD 10-kb

HEK3 TD-222-reverse

HEK3 TD-222-HTS -3-forward
HEK3 TD-222-reverse

HEK3 TD-397-HTS -1-forward
HEK3 TD-397-reverse

HEK3 TD-397-HTS -2-forward
HEK3 TD-397-reverse

HEK3 TD-397-HTS -3-forward
HEK3 TD-397-reverse

HEK3 TD-499-HTS -1-forward
HEK3 TD-499-reverse

HEK3 TD-499-HTS -2-forward
HEK3 TD-499-reverse

HEK3 TD-499-HTS -3-forward
HEK3 TD-499-reverse

EMXI TD 5kb-HTS-1-forward
EMXI TD 5kb-reverse

EMXI TD 5kb-HTS-2-forward
EMXI TD 5kb-reverse

EMXI TD 5kb-HTS-3-forward
EMXI TD 5kb-reverse

EMXI TD 10kb-HTS-1-forward
EMXI TD 10kb-reverse

EMXI TD 10kb-HTS-2-forward
EMXI TD 10kb-reverse

EMXI TD 10kb-HTS-3-forward
EMXI TD 10kb-reverse

ATGCTTACTTGCAGCAGAAA
gtacagaGCATTTGTAGGCTTGATGCT
ATGCTTACTTGCAGCAGAAA
gtagtctTGAGCACTTGTTACACGCAG
CTGATTTTCATGCAGGTGCT
gtcacatTGAGCACTTGTTACACGCAG
CTGATTTTCATGCAGGTGCT

gtetagt TGAGCACTTGTTACACGCAG
CTGATTTTCATGCAGGTGCT
gtcgtgaGTTACACGCAGGGCACTATG
TGTTGAGCTCGACCCTGAAG
gtgaacaGTTACACGCAGGGCACTATG
TGTTGAGCTCGACCCTGAAG
gtgactcGTTACACGCAGGGCACTATG
TGTTGAGCTCGACCCTGAAG
atctgctTCCAGAACCGGAGGACAAAG
TCCCCCTCTTATCCATCCCTC
atgtgacTCCAGAACCGGAGGACAAAG
TCCCCCTCTTATCCATCCCTC

atgcact TCCAGAACCGGAGGACAAAG
TCCCCCTCTTATCCATCCCTC
acaactgGTTCCAGAACCGGAGGACAAA
CCAGCCTCCCTACTGTCTTTTT
acatcgaGTTCCAGAACCGGAGGACAAA
CCAGCCTCCCTACTGTCTTTTT
acatgagGTTCCAGAACCGGAGGACAAA
CCAGCCTCCCTACTGTCTTTTT
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