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Supplementary Table 1 | Nuclease-2A-FP expression systems

Cas9 + gRNA (“all-in-one”) expression vectors

Fluoresce | Delivery mode | Nuclease Promoters: | gRNA Plasmid name Source/ Reference/Link
nt protein elements TgRNA swapping Laboratory
*Cas9-FP possible
(swapping
method) OR
custom gRNA
GFP Lentiviral Cas9 +tmU6/hU6 Yes (Golden pLV hUbC-Cas9- Addgene/ 1/
transduction +4 gRNAs /H1/7SK Gate) T2A-GFP Charles https://www.addgene.org
*hUbC Gersbach /53190/
EGFP Transfection Cas9 thue Yes (Bbsl) pSpCas9(BB)-2A- Addgene/ 2/
+1gRNA *CBh GFP (PX458) Feng Zhang https://www.addgene.org
/48138/
GFP Lentiviral Cas9 thue Yes (BsmBI) pL- Addgene/ 3/
transduction +1gRNA *EFS CRISPR.EFS.GFP Benjamin https://www.addgene.org
Ebert /57818/
tagRFP Lentiviral Cas9 thue Yes (BsmBI) pL- Addgene/ 3/
transduction +1gRNA *EFS CRISPR.EFS.tRFP Benjamin https://www.addgene.org
Ebert /57819/
tagRFP Lentiviral Cas9 thueé Yes (BsmBl) pL- Addgene/ 3/
transduction +1gRNA *SFFV CRISPR.SFFV.tRFP Benjamin https://www.addgene.org
Ebert /57826/
eGFP Lentiviral Cas9 thue Yes (BsmBI) pL- Addgene/ 3/
transduction +1gRNA *SFFV CRISPR.SFFV.GFP Benjamin https://www.addgene.org
Ebert /57827/
BFP Transfection Cas9 thue Yes (Bbsl) pU6-(Bbsl)_CBh- Addgene/ 4/
+ 1 gRNA *Cbh Cas9-T2A-BFP Ralf Kiihn https://www.addgene.org
/64323/
mCherry Transfection Cas9 thueé Yes (Bbsl) pU6-(Bbsl)_CBh- Addgene/ 4/
+1gRNA *Cbh Cas9-T2A- Ralf Kithn https://www.addgene.org
mCherry /64324/
mCherry Transfection Cas9 thueé Yes (Bbsl) pU6-(Bbsl)_CBh- Addgene/ 4/
+1gRNA *Cbh Cas9-T2A- Ralf Kiihn https://www.addgene.org

mcherry-P2A- /64222/

Ad4Edorfe Note: co-expresses viral
protein to suppress NHEJ
and thus promote knockin

BFP Transfection Cas9 thueé Yes (Bbsl) pU6-(Bbsl)_CBh- Addgene/ 4/
+1gRNA *Cbh Cas9-T2A-BFP- Ralf Kithn https://www.addgene.org
P2A-Ad4E4orf6 /64220/
Note: co-expresses viral
protein to suppress NHEJ
and thus promote knockin
mCherry Transfection Cas9 thueé Yes (Bbsl) pU6-(Bbsl)_CBh- Addgene/ 4/
+1gRNA *Cbh Cas9-T2A- Ralf Kiihn https://www.addgene.org

mcherry-P2A- /64221/

Ad4E1B Note: co-expresses viral
protein to suppress NHEJ
and thus promote knockin

BFP Transfection Cas9 thue Yes (Bbsl) pU6-(Bbsl)_CBh- Addgene/ 4/
+1gRNA *Cbh Cas9-T2A-BFP- Ralf Kiihn https://www.addgene.org
P2A-Ad4E1B [64218/
Note: co-expresses viral
protein to suppress NHEJ
and thus promote knockin
mCherry Transfection Cas9 thueé Yes (Bbsl) pU6-(Bbsl)_CBh- Addgene/ 4/
+1gRNA *Cbh Cas9-T2A- Ralf Kithn https://www.addgene.org
mcherry-H1- /64217/ )
(BamHi) O user speciied anANA"
tGFP Transfection Cas9 thue Yes (BamHI pCas-Guide-EF1a- OriGene http://www.origene.com/
+ 1 gRNA *CMV, EFla | and BsmBI) GFP CRISPR-
CAS9/Detail.aspx?sku=GE1
00018
GFP Transfection Cas9 +thue No CRISPR/Cas9 Santa Cruz http://www.scbt.com/cris
+ 1 gRNA *CBh Knockout Plasmid Biotechnolog pr-cas9 system.html
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GFP Transfection Cas9 thueé Custom gRNA [ CRISPR/Cas-GFP Sigma-Aldrich | http://www.sigmaaldrich.c
+ 1 gRNA *CMV om/technical-
documents/articles/biolog
y/crispr-cas-gfp-
vector.html
OFP Transfection Cas9 thuée No GeneArt CRISPR Thermo https://www.thermofisher
+1gRNA *CMV Nuclease Vector Fisher .com/order/catalog/produ
Scientific ct/A21174
ZsGreen Transfection Cas9 thueé Yes (BsmBl) pCLIP-AIl-EFS- transOMIC http://www.transomic.co
OR Lentiviral +1gRNA *EFS OR custom ZsGreen m/Catalog-
transduction gRNA Products/transEDIT-gRNA-
plus-Cas9-Cloning-Vector-
(EFS-ZsGre.aspx
tRFP Transfection Cas9 thueé Yes (BsmBI) pCLIP-AIl-EFS-tRFP | transOMIC http://www.transomic.co
OR Lentiviral +1gRNA *EFS OR custom m/Catalog-
transduction gRNA Products/transEDIT-gRNA-
plus-Cas9-Cloning-Vector-
(EFS-tRFP).aspx
GFP Transfection Cas9 thH1 No EF1-T7-hspCas9- System https://www.systembio.co
+ 1 gRNA *EF1 T2A-GFP-H1-gRNA | Biosciences m/crispr-cas9/Vectors
RFP Transfection Cas9 thH1 No EF1-T7-hspCas9- System https://www.systembio.co
+1gRNA *EF1 T2A-RFP-H1-gRNA | Biosciences m/crispr-cas9/Vectors
GFP Transfection Cas9 thH1 No CAG-T7-hspCas9- System https://www.systembio.co
+1gRNA *CAG T2A-GFP-H1-gRNA | Biosciences m/crispr-cas9/Vectors
(=CBh)
RFP Transfection Cas9 thH1 No CAG-T7-hspCas9- System https://www.systembio.co
+1gRNA *CAG T2A-RFP-H1-gRNA | Biosciences m/crispr-cas9/Vectors
(=CBh)
GFP Transfection Cas9 +thH1 No CMV-T7-hspCas9- | System https://www.systembio.co
+1gRNA *CMV T2A-GFP-H1-gRNA | Biosciences m/crispr-cas9/Vectors
mCherry Transfection Cas9 thue Custom gRNA | pCRISPR-CGO1 GeneCopoeia http://www.genecopoeia.c
OR Lentiviral +1gRNA *CMV om/product/crispr-cas9/
transduction
RFP Transfection Cas9 thH1 No CMV-T7-hspCas9- System https://www.systembio.co
+ 1 gRNA *CMV T2A-RFP-H1-gRNA | Biosciences m/crispr-cas9/Vectors
EGFP Transfection Cas9 thue Yes (Bbsl) pSpCasIn(BB)-2A- | Addgene/ 2/
nickase + *CBh GFP (PX461) Feng Zhang https://www.addgene.org
1 gRNA /61592/
GFP Transfection Cas9 thue Custom gRNA | Double Nickase Santa Cruz http://www.scbt.com/cris
Puromyci nickase +1 | *CBh Plasmid Biotechnolog pr-cas9 system.html
nonone gRNA y
plasmid of
the
nickase
pair
GFP/RFP Transfection Cas9 +tDual U6 Custom gRNA [ pD14xx-xx DNA2.0 https://www.dna20.com/p
nickase +2 | * Many NickaseNinja roducts/crispr?gclid=CLmt
gRNAs possible w-
H9_ MMCFUTjcgoddXAAlw
GFP Transfection Cas9 thH1 No EF1-T7-hspCas9- System https://www.systembio.co
nickase +1 | *EF1 nickase-T2A-GFP- Biosciences m/crispr-cas9/Vectors
gRNA H1-gRNA
RFP Transfection Cas9 thH1 No EF1-T7-hspCas9- System https://www.systembio.co
nickase +1 | *EF1 nickase-T2A-RFP- Biosciences m/crispr-cas9/Vectors
gRNA H1-gRNA
GFP Transfection Cas9 thH1 No CAG-T7-hspCas9- System https://www.systembio.co
nickase +1 | *CAG nickase-T2A-GFP- Biosciences m/crispr-cas9/Vectors
gRNA (=CBh) H1-gRNA
RFP Transfection Cas9 thH1 No CAG-T7-hspCas9- System https://www.systembio.co
nickase +1 *CAG nickase-T2A-RFP- Biosciences m/crispr-cas9/Vectors
gRNA (=CBh) H1-gRNA
GFP Transfection Cas9 thH1 No CMV-T7-hspCas9- System https://www.systembio.co
nickase +1 *CMV nickase-T2A-GFP- Biosciences m/crispr-cas9/Vectors
gRNA H1-gRNA
RFP Transfection Cas9 thH1 No CMV-T7-hspCas9- System https://www.systembio.co
nickase +1 | *CMV nickase-T2A-RFP- Biosciences m&i_spr»caw/Vectors
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| gRNA

H1-gRNA

Cas9 expression vectors

Fluoresce | Delivery mode | Nuclease Promoter Cloning Plasmid name Source/ Reference/Link

nt protein elements (Cas9-FP) method Laboratory

EGFP Lentiviral Cas9 EFS-NS N/A lentiCas9-EGFP Addgene/ 5/

transduction Phil Sharp, https://www.addgene.org
Feng Zhang /63592/
EGFP Transfection Cas9 CAG N/A pCas9_GFP Addgene/ 6/
OR Lentiviral (=CBh) Kiran https://www.addgene.org
transduction Musunuru /44719/
GFP Transfection Cas9 CAG N/A pSaCas9_GFP Addgene/ https://www.addgene.org
(NB: (=CBh) Kiran /64709/
Staphylococc Musunuru
us aureus)

EGFP Transfection Cas9 CBh N/A CAS9PBKS Addgene/ This paper/

Eric Bennett https://www.addgene.org
168371/

GFP Transfection Cas9 CMV N/A Cas9-GFP Sigma-Aldrich | http://www.sigmaaldrich.c
om/technical-
documents/articles/biolog
y/crispr-cas-gfp-
vector.html

ZsGreen Transfection Cas9 EFS N/A pCLIP-Cas9- transOMIC http://www.transomic.co

OR Lentiviral Nuclease-EFS- m/Catalog-
transduction ZsGreen Products/transeDIT-
CRISPR-Cas9-Nuclease-
Expression-Vect-(2).aspx
ZsGreen Transfection Cas9 hCMV N/A pCLIP-Cas9- transOMIC http://www.transomic.co
OR Lentiviral Nuclease-hCMV- m/Catalog-
transduction ZsGreen Products/transEDIT-
CRISPR-Cas9-Nuclease-
Expression-Vect-(6).aspx
tRFP Transfection Cas9 EFS N/A pCLIP-Cas9- transOMIC http://www.transomic.co
OR Lentiviral Nuclease-EFS- m/Catalog-
transduction tRFP Products/transeDIT-
CRISPR-Cas9-Nuclease-
Expression-Vect-(3).aspx
tRFP Transfection Cas9 hCMV N/A pCLIP-Cas9- transOMIC http://www.transomic.co
OR Lentiviral Nuclease-hCMV- m/Catalog-
transduction tRFP Products/transeDIT-
CRISPR-Cas9-Nuclease-
Expression-Vect-(7).aspx
copGFP Transfection hspCas9 CMV or N/A Not available System https://www.systembio.co
OR Lentiviral MSCV Biosciences m/crispr-cas9/Vectors
transduction

mCherry Transfection Cas9 CcMmvV N/A CP-CONU-01 GeneCopoeia http://www.genecopoeia.c
om/product/crispr-cas9/

EGFP Lentiviral Cas9 cMV N/A CP-LvCONU-02 GeneCopoeia http://www.genecopoeia.c

transduction om/product/crispr-cas9/

EGFP Transfection Cas9 CAG N/A pCas9D10A_GFP Addgene/ 6/

nickase (=CBh) Kiran http://www.addgene.org/
Musunuru 44720/
ZsGreen Transfection Cas9 EFS N/A pCLIP-Cas9- transOMIC http://www.transomic.co
OR Lentiviral nickase Nickase-EFS- m/Catalog-
transduction ZsGreen Products/transeDIT-
CRISPR-Cas9-Nickase-
Expression-Vecto-(2).aspx
tRFP Transfection Cas9 EFS N/A pCLIP-Cas9- transOMIC http://www.transomic.co
OR Lentiviral nickase Nickase-EFS-tRFP m/Catalog-
Products/transEDIT-
CRISPR-Cas9-Nickase-
Expression-Vecto-(3).aspx
copGFP Transfection Cas9 CMV Or N/A Not available System https://www.systembio.co
OR Lentiviral nickase MSCV Biosciences m/crispr-cas9/Vectors
transduction

Cas9 Cas9 nickase Cas9 CcMV N/A CP-C9NI-02 GeneCopoeia http://www.genecopoeia.c

nickase nickase om/product/crispr-cas9/
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gRNA expression vectors containing FPs

Fluoresce | Delivery mode | Nuclease Promoters: | gRNA Plasmid name Source Reference/Link
nt protein elements TgRNA swapping /Laboratory
*FP possible
(swapping
method) OR
Custom gRNA
EGFP Lentiviral, in- 1 gRNA thue Yes (Sapl) PX552 Addgene/ 7/
vivo mouse *hSYN1 Feng Zhang https://www.addgene.org
targeting /60958/
EGFP Lentiviral 1 gRNA thueé Yes (BsmBl) pLKOS5.sgRNA.EFS. | Addgene/ 3/
transduction *EFS GFP Benjamin https://www.addgene.org
Ebert /57822/
TagRFP Lentiviral 1 gRNA thueé Yes (BsmBl) pLKOS5.sgRNA.EFS. | Addgene/ 3/
transduction *EFS tRFP Benjamin https://www.addgene.org
Ebert /57823/
EGFP Transfection 1 gRNA thueé Yes (Sacl) pU6_gRNA_handl | Addgene/ 8/
*PGK1 e_ue6t Timothy Lu https://www.addgene.org
/49016/
TagBFP Lentiviral 1 gRNA thU6 Yes (Bbsl) pKLV- Addgene/ 9/
transduction *PGK UB6gRNA(Bbsl)- Kosuke Yusa https://www.addgene.org
PGKpuro2ABFP /50946/
ZsGreen Transfection 1 gRNA thuée Yes (BsmBI) pCLIP-gRNA-EFS- transOMIC http://www.transomic.co
OR Lentiviral *EFS ZsGreen m/Catalog-
transduction Products/transEDIT-gRNA-
Cloning-Vector-(EFS-
ZsGreen).aspx
tRFP Transfection 1 gRNA thue Yes (BsmBl) pCLIP-gRNA-EFS- transOMIC http://www.transomic.co
OR Lentiviral *EFS tRFP m/Catalog-
transduction Products/transEDIT-gRNA-
Cloning-Vector-(EFS-
tRFP).aspx
copGFP Transfection 1 gRNA tU6 Or H1 No N/A System https://www.systembio.co
OR Lentiviral *EFla Biosciences m/crispr-cas9/Vectors
transduction
RFP Transfection 1 gRNA U6 Or H1 No N/A System https://www.systembio.co
OR Lentiviral *EFla Biosciences m/crispr-cas9/Vectors
transduction
mCherry Lentiviral 1gRNA Thue Custom gRNA pCRISPR-LvSGO03 GeneCopoeia http://www.genecopoeia.c
transduction om/product/crispr-cas9/
ZFNs
Fluoresce | Delivery mode | Nuclease Promoter Cloning Plasmid name Source/ Reference/Link
nt protein elements (FP-ZFN) method Laboratory
GFP Transfection ZFN-L [¢\V\Y) Custom ZFN pPZFN1-GFP Sigma-Aldrich | http://www.sigmaaldrich.c
(FoklI-ELD) om/technical-
documents/articles/biolog
y/fluorescent-protein-
linked-zinc-finger-
nucleases.html
RFP Transfection ZFN-R cMvV Custom ZFN pZFN2-RFP Sigma-Aldrich | http://www.sigmaaldrich.c
(FokI-KKR) om/technical-
documents/articles/biolog
y/fluorescent-protein-
linked-zinc-finger-
nucleases.html
GFP Lentiviral ZFN-L CcMV Custom ZFN GFP-ZFNL-IDLV Sigma-Aldrich | http://www.sigmaaldrich.c
transduction (Fokl-ELD) om/life-science/zinc-
finger-nuclease-
technology/integrase-
deficient-lentivirus.html
RFP Lentiviral ZFN-R [¢\\Y Custom ZFN RFP-ZFNR-IDLV Sigma-Aldrich | http://www.sigmaaldrich.c
transduction (FoklI-KKR) om/life-science/zinc-
finger-nuclease-
technology/integrase-
deficient-lentivirus.html
GFP Transfection ZFN-L (Fokl- | CMV Custom ZFN GFP-2A-ZFNL-2A- Sigma-Aldrich m_p://www.siémaaldrich.c
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ELD) + ZFN- ZFNR om/technical-
R (Fokl- documents/articles/biolog
KKR) y/fluorescent-protein-
“all-in-one” linked-zinc-finger-
nucleases.html
TALENs
Fluoresce | Delivery Nuclease Promoter Cloning Plasmid name Source/ Reference/Link
nt protein elements method Laboratory
EGFP Transfection TALEN-L CMV Golden Gate pcDNA3.1(-)- Xin Huang 10
Sv40 EGFP
DsRed Transfection TALEN-R cMV Golden Gate pcDNA3.1(-)- Xin Huang 10
SV40 DsRed
EGFP Transfection TALEN-L CAG BsmBI pTAL_GFP Addgene/ 11/
(FokI-ELD) (=CBh) Kiran http://www.addgene.org/
Musunuru, TALEN/Musunuru/
Chad Cowan
RFP Transfection TALEN-R CAG BsmBI pTAL_RFP Addgene/ 11/
(FoklI-KKR) (=CBh) Kiran http://www.addgene.org/
Musunuru, TALEN/Musunuru/
Chad Cowan
Donor vectors
RFP Transfection Donor for EFla (RFP) HDR Plasmid Santa Cruz http://www.scbt.com/cris
HDR only Biotechnolog pr-cas9 system.html
y

BFP, blue fluorescent protein; CAG, CMV early enhancer/chicken B-actin; CBh, chicken B-actin hybrid; CMV, cytomegalovirus;
MSCV, murine stem cell virus; EBFP2, enhanced blue fluorescent protein 2; EFS, elongation factor-1 short; EGFP, enhanced green
fluorescent protein; RFP, red fluorescent protein; GFP, green fluorescent protein; hUbC, human ubiquitin C; N/A, not applicable;
OFP, orange fluorescent protein; PGK1, phosphoglycerate kinase-1; SFFV, spleen focus-forming virus; SYN1, synapsin-1; tRFP,
turbo red fluorescent protein.

Unless stated otherwise, Cas9 protein is from Streptococcus pyogenes. When known, the species of the U6 and H1
promoters is indicated: h=Homo sapiens, m=Mus musculus.

Supplementary Table 2 | IDAA primers

Primer name Sequence (5 to 3°)

GALNT10-Fwd AGCTGACCGGCAGCAAAATTGGCTTGCTCCCCTCCTACTCT
GALN10-Rev ACAACAGCCAGGGAAACATC

KRAS-Fwd AGCTGACCGGCAGCAAAATTGAAAAGGTACTGGTGGAGTATTTGA
KRAS-Rev TCATGAAAATGGTCAGAGAAACC

B4GALT4-Fwd AGCTGACCGGCAGCAAAATTGTCGCCCTCAGGAATGTAAAG

B4GALT4-Rev TTTCCCAGAACTTGAACCCA

B4GALT3-Fwd AGCTGACCGGCAGCAAAATTGCATAGTCTGGTTCCCCTCCA

B4GALT3-Rev CGAGTCTTCTGGGGACACAT

GALNT3-Fwd AGCTGACCGGCAGCAAAATTGTCCCTCCAGGTGAGTGTTTC

GALNT3-Rev AAAGCAAACAGTGTGTACATATTCAA

Trp53-Fwd AGCTGACCGGCAGCAAAATTGGCCCAGCTTTCTTACTGCCT
Trp53-Rev CATGCGAGAGACAGAGGCAA

VEGFA-Fwd AGCTGACCGGCAGCAAAATTGGTCGAGGAAGAGAGAGACGG
VEGFA-Rev CGAGAACAGCCCAGAAGTTG

AAVS1-Fwd AGCTGACCGGCAGCAAAATTGCCTTACCTCTCTAGTCTGTGCTAG
AAVS1-Rev CGTAAGCAAACCTTAGAGGTTCTGG

COSMC-Fwd AGCTGACCGGCAGCAAAATTGAGGGAGGGATGATTTGGAAG
COSMC-Rev TTGTCAGAACCATTTGGAGGT

POMGNT1-Fwd AGCTGACCGGCAGCAAAATTGTAGTTCGTGCTCTGTGAGGC

POMGNT1-Rev AATAGGAGCCAGTGGCAGTG
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POMT1-Fwd

AGCTGACCGGCAGCAAAATTGTTGGTTTCCTGTGTTCACCTC

POMT1-Rev CCGGCATCAAATGTAGGTCT

POMT2-Fwd AGCTGACCGGCAGCAAAATTGCCTGGCAGAGTCCGAGCT
POMT2-Rev GACAGCAGCGTCACCAAG

Bambi-Fwd AGCTGACCGGCAGCAAAATTGTTCGCGATCGGGGATAGTTG
Bambi-Rev CGATGGCTGTTCTTCTCACG

The common extension of the IDAA-Fwd primers is indicated in italics. For species of the targeted genes,
see Supplementary Table 3.

Supplementary Table 3 | Nuclease target sites

Target gene

Target sequence (5’ to 3°)

(nuclease)

GALNT10* ACTCTCTCAGCATCGGTCAT

(GRNA)

KRAS* TAGTTGGAGCTGGTGGCGT

(GRNA)

B4GALT4a GGCATCTACGTCATCcaccaGGTGAGCGTGGGGGCAGAC
(ZFN)

GALNT3* CGTGTAGTTCTCAGCTATTC

(QCgRNA #1)

GALNT3* AGATCTATGGATGCAATATC

(QCgRNA #2)

GALNT3* TATGGAAGTAACCATAACCG

(QCgRNA #3)

GALNT3* ACTGGAGTCTTTCATTTGGC

(QCgRNA #4)

Trp538 TGTACGGCGGTCTCTCCCA

(gRNA)

VEGFA* GACCCCCTCCACCCCGCCTC

(GRNA)

AAVS1* (ZFN) | ACCCCACAGTGGggccacTAGGGACAGGAT
COSMCx TGACTTATCACCCCAACCAGGTAgtagaaggctgttGTTCAGATATGGCTGTTACTT
(TALEN) TTA

POMGNT1* GAGGGACACATGGGCCTTCG

(gRNA)

POMT1* ACCAGATAGTGTTGGAGCTC

(GRNA)

POMT2* CTTCGAGGCGGTCGGCTGGT

(GRNA)

Bambi GGTTTCTCTGTGGTTTCAGC

(GRNA)

*Homo sapiens; 8Mus musculus; aCricetulus griseus; tDanio rerio. For TALEN and ZFN target sites, the
nuclease-binding sequence is in uppercase.



Supplementary Note | Peak Scanner™ 2 Software and GeneMarker® (Demo) Software.

Peak Scanner™ 2 Software. Thermo Fisher Scientific’s free software for fragment analysis
performs all the tasks needed for IDAA and is very easy to use (see Supplementary Manual). Peak
Scanner works with data files from 310, 3100, 3130 and 3730, but not 3500 instruments. To obtain
Peak Scanner™ 2, register at http:/resource.thermofisher.com/pages/WE28396/, whereafter the
software can be downloaded. Installation formally requires a computer with 32-bit operating
system, a processor of at least 2.3 GHz and Windows 7.0. Peak Scanner does, however, work on
some 64-bit computers. If not, download a “virtual machine application” such as VirtualBox from
Oracle for PC or Mac (https://www.virtualbox.org/) or Parallels Desktop for Mac
(http://www.parallels.com; licence available through IT in many institutes). A virtual machine is a
software computer that allows users to run additional operating systems, such as the 32-bit version
of Windows 7.0, and thereby applications for that operating system, such as Peak Scanner, on their
desktops. After installing a virtual machine, request IT at your institute to install Windows 7.0 32-
bit on your computer or purchase Windows 7.0 and select the 32-bit operating system during
installation, then download and install Peak Scanner™ 2 as described above.

GeneMarker® (Demo) Software. A free trial version (access limited to 70 days) of Softgenetics
commercial software for fragment analysis. It is very easy to use, can be downloaded smoothly on
most computers and uses data files from most fragment analyzers. The generated IDAA profiles,
however, cannot be printed or saved. To obtain GeneMarker® (Demo), register at
http://www.softgenetics.com/gm_demo_form.php, where after the software can be downloaded.

Supplementary Data| Sequences of pEPB104 and CAS9PBKS
pEPB104, Addgene #68369

Plasmid containing the U6 promoter, but no sgRNA or Cas9 elements. Can be used as template for the
QCgRNA PCR as well as cloning vector for the resultant QCgRNA amplicon expression cassette. The
sequence of the U6 promoter (sequence ID gb|M14486|HUMUGS6) and flanking EcoRI restriction
endonuclease sites was synthesized by GeneArt (Thermo Fisher Scientific) and inserted into the ECORV site
of pMA-T, which is flanked 3" by a Kpnl site. This allows excision of the U6 promoter by EcoRI/Kpnl
digestion and insertion of a QCgRNA amplicon expression cassette after its digestion with same enzymes.
Below is shown the sequence of the U6 promoter in upper case and the flanking restriction endonuclease
sites in lower case letters.
gatatcgaattcGAGGGCCTATTTCCCATGATTCCTTCATATTTGCATATACGATACAAGGCTGTTAGAGAGATAA
TTGGAATTAATTTGACTGTAAACACAAAGATATTAGTACAAAATACGTGACGTAGAAAGTAATAATTTCT
TGGGTAGTTTGCAGTTTTAAAATTATGTTTTAAAATGGACTATCATATGCTTACCGTAACTTGAAAGTATT
TCGATTTCTTGGCTTTATATATCTTGTGGAAAGGACGAAACACCGgaattcgatatcggtacc

CAS9PBKS, Addgene #68371

Plasmid expressing Cas9-2A-EGFP under control of the CBh promotor. The construct was generated by
excising the CBh-Cas9-2A-EGFP-bGH_PA _terminator sequence from PX458% using Kpnl/Notl restriction
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endonucleases and insertion into the multiple cloning site of pBluescript KS (Stratagene) digested with same
enzymes.

ATGGACTATAAGGACCACGACGGAGACTACAAGGATCATGATATTGATTACAAAGACGATGACGATAAGATGGCCCCAAAGAAGAA
GCGGAAGGTCGGTATCCACGGAGTCCCAGCAGCCGACAAGAAGTACAGCATCGGCCTGGACATCGGCACCAACTCTGTGGGCTGGGC
CGTGATCACCGACGAGTACAAGGTGCCCAGCAAGAAATTCAAGGTGCTGGGCAACACCGACCGGCACAGCATCAAGAAGAACCTGA
TCGGAGCCCTGCTGTTCGACAGCGGCGAAACAGCCGAGGCCACCCGGCTGAAGAGAACCGCCAGAAGAAGATACACCAGACGGAAG
AACCGGATCTGCTATCTGCAAGAGATCTTCAGCAACGAGATGGCCAAGGTGGACGACAGCTTCTTCCACAGACTGGAAGAGTCCTTCC
TGGTGGAAGAGGATAAGAAGCACGAGCGGCACCCCATCTTCGGCAACATCGTGGACGAGGTGGCCTACCACGAGAAGTACCCCACCA
TCTACCACCTGAGAAAGAAACTGGTGGACAGCACCGACAAGGCCGACCTGCGGCTGATCTATCTGGCCCTGGCCCACATGATCAAGT
TCCGGGGCCACTTCCTGATCGAGGGCGACCTGAACCCCGACAACAGCGACGTGGACAAGCTGTTCATCCAGCTGGTGCAGACCTACA
ACCAGCTGTTCGAGGAAAACCCCATCAACGCCAGCGGCGTGGACGCCAAGGCCATCCTGTCTGCCAGACTGAGCAAGAGCAGACGGC
TGGAAAATCTGATCGCCCAGCTGCCCGGCGAGAAGAAGAATGGCCTGTTCGGAAACCTGATTGCCCTGAGCCTGGGCCTGACCCCCA
ACTTCAAGAGCAACTTCGACCTGGCCGAGGATGCCAAACTGCAGCTGAGCAAGGACACCTACGACGACGACCTGGACAACCTGCTGG
CCCAGATCGGCGACCAGTACGCCGACCTGTTTCTGGCCGCCAAGAACCTGTCCGACGCCATCCTGCTGAGCGACATCCTGAGAGTGAA
CACCGAGATCACCAAGGCCCCCCTGAGCGCCTCTATGATCAAGAGATACGACGAGCACCACCAGGACCTGACCCTGCTGAAAGCTCT
CGTGCGGCAGCAGCTGCCTGAGAAGTACAAAGAGATTTTCTTCGACCAGAGCAAGAACGGCTACGCCGGCTACATTGACGGCGGAGC
CAGCCAGGAAGAGTTCTACAAGTTCATCAAGCCCATCCTGGAAAAGATGGACGGCACCCGAGGAACTGCTCGTGAAGCTGAACAGAGA
GGACCTGCTGCGGAAGCAGCGGACCTTCGACAACGGCAGCATCCCCCACCAGATCCACCTGGGAGAGCTGCACGCCATTCTGCGGCG
GCAGGAAGATTTTTACCCATTCCTGAAGGACAACCGGGAAAAGATCGAGAAGATCCTGACCTTCCGCATCCCCTACTACGTGGGCCCT
CTGGCCAGGGGAAACAGCAGATTCGCCTGGATGACCAGAAAGAGCGAGGAAACCATCACCCCCTGGAACTTCGAGGAAGTGGTGGA
CAAGGGCGCTTCCGCCCAGAGCTTCATCGAGCGGATGACCAACTTCGATAAGAACCTGCCCAACGAGAAGGTGCTGCCCAAGCACAG
CCTGCTGTACGAGTACTTCACCGTGTATAACGAGCTGACCAAAGTGAAATACGTGACCGAGGGAATGAGAAAGCCCGCCTTCCTGAG
CGGCGAGCAGAAAAAGGCCATCGTGGACCTGCTGTTCAAGACCAACCGGAAAGTGACCGTGAAGCAGCTGAAAGAGGACTACTTCA
AGAAAATCGAGTGCTTCGACTCCGTGGAAATCTCCGGCGTGGAAGATCGGTTCAACGCCTCCCTGGGCACATACCACGATCTGCTGAA
AATTATCAAGGACAAGGACTTCCTGGACAATGAGGAAAACGAGGACATTCTGGAAGATATCGTGCTGACCCTGACACTGTTTGAGGA
CAGAGAGATGATCGAGGAACGGCTGAAAACCTATGCCCACCTGTTCGACGACAAAGTGATGAAGCAGCTGAAGCGGCGGAGATACA
CCGGCTGGGGCAGGCTGAGCCGGAAGCTGATCAACGGCATCCGGGACAAGCAGTCCGGCAAGACAATCCTGGATTTCCTGAAGTCCG
ACGGCTTCGCCAACAGAAACTTCATGCAGCTGATCCACGACGACAGCCTGACCTTTAAAGAGGACATCCAGAAAGCCCAGGTGTCCG
GCCAGGGCGATAGCCTGCACGAGCACATTGCCAATCTGGCCGGCAGCCCCGCCATTAAGAAGGGCATCCTGCAGACAGTGAAGGTGG
TGGACGAGCTCGTGAAAGTGATGGGCCGGCACAAGCCCGAGAACATCGTGATCGAAATGGCCAGAGAGAACCAGACCACCCAGAAG
GGACAGAAGAACAGCCGCGAGAGAATGAAGCGGATCGAAGAGGGCATCAAAGAGCTGGGCAGCCAGATCCTGAAAGAACACCCCGT
GGAAAACACCCAGCTGCAGAACGAGAAGCTGTACCTGTACTACCTGCAGAATGGGCGGGATATGTACGTGGACCAGGAACTGGACAT
CAACCGGCTGTCCGACTACGATGTGGACCATATCGTGCCTCAGAGCTTTCTGAAGGACGACTCCATCGACAACAAGGTGCTGACCAGA
AGCGACAAGAACCGGGGCAAGAGCGACAACGTGCCCTCCGAAGAGGTCGTGAAGAAGATGAAGAACTACTGGCGGCAGCTGCTGAA
CGCCAAGCTGATTACCCAGAGAAAGTTCGACAATCTGACCAAGGCCGAGAGAGGCGGCCTGAGCGAACTGGATAAGGCCGGCTTCAT
CAAGAGACAGCTGGTGGAAACCCGGCAGATCACAAAGCACGTGGCACAGATCCTGGACTCCCGGATGAACACTAAGTACGACGAGA
ATGACAAGCTGATCCGGGAAGTGAAAGTGATCACCCTGAAGTCCAAGCTGGTGTCCGATTTCCGGAAGGATTTCCAGTTTTACAAAGT
GCGCGAGATCAACAACTACCACCACGCCCACGACGCCTACCTGAACGCCGTCGTGGGAACCGCCCTGATCAAAAAGTACCCTAAGCT
GGAAAGCGAGTTCGTGTACGGCGACTACAAGGTGTACGACGTGCGGAAGATGATCGCCAAGAGCGAGCAGGAAATCGGCAAGGCTA
CCGCCAAGTACTTCTTCTACAGCAACATCATGAACTTTTTCAAGACCGAGATTACCCTGGCCAACGGCGAGATCCGGAAGCGGCCTCT
GATCGAGACAAACGGCGAAACCGGGGAGATCGTGTGGGATAAGGGCCGGGATTTTGCCACCGTGCGGAAAGTGCTGAGCATGCCCC
AAGTGAATATCGTGAAAAAGACCGAGGTGCAGACAGGCGGCTTCAGCAAAGAGTCTATCCTGCCCAAGAGGAACAGCGATAAGCTG
ATCGCCAGAAAGAAGGACTGGGACCCTAAGAAGTACGGCGGCTTCGACAGCCCCACCGTGGCCTATTCTGTGCTGGTGGTGGCCAAA
GTGGAAAAGGGCAAGTCCAAGAAACTGAAGAGTGTGAAAGAGCTGCTGGGGATCACCATCATGGAAAGAAGCAGCTTCGAGAAGAA
TCCCATCGACTTTCTGGAAGCCAAGGGCTACAAAGAAGTGAAAAAGGACCTGATCATCAAGCTGCCTAAGTACTCCCTGTTCGAGCTG
GAAAACGGCCGGAAGAGAATGCTGGCCTCTGCCGGCGAACTGCAGAAGGGAAACGAACTGGCCCTGCCCTCCAAATATGTGAACTTC
CTGTACCTGGCCAGCCACTATGAGAAGCTGAAGGGCTCCCCCGAGGATAATGAGCAGAAACAGCTGTTTGTGGAACAGCACAAGCAC
TACCTGGACGAGATCATCGAGCAGATCAGCGAGTTCTCCAAGAGAGTGATCCTGGCCGACGCTAATCTGGACAAAGTGCTGTCCGCCT
ACAACAAGCACCGGGATAAGCCCATCAGAGAGCAGGCCGAGAATATCATCCACCTGTTTACCCTGACCAATCTGGGAGCCCCTGCCG
CCTTCAAGTACTTTGACACCACCATCGACCGGAAGAGGTACACCAGCACCAAAGAGGTGCTGGACGCCACCCTGATCCACCAGAGCA
TCACCGGCCTGTACGAGACACGGATCGACCTGTCTCAGCTGGGAGGCGACAAAAGGCCGGCGGCCACGAAAAAGGCCGGCCAGGCA
AAAAAGAAAAAGGAATTCGGCAGTGGAGAGGGCAGAGGAAGTCTGCTAACATGCGGTGACGTCGAGGAGAATCCTGGCCCAGTGAG
CAAGGGCGAGGAGCTGTTCACCGGGGTGGTGCCCATCCTGGTCGAGCTGGACGGCGACGTAAACGGCCACAAGTTCAGCGTGTCCGG
CGAGGGCGAGGGCGATGCCACCTACGGCAAGCTGACCCTGAAGTTCATCTGCACCACCGGCAAGCTGCCCGTGCCCTGGCCCACCCT
CGTGACCACCCTGACCTACGGCGTGCAGTGCTTCAGCCGCTACCCCGACCACATGAAGCAGCACGACTTCTTCAAGTCCGCCATGCCC
GAAGGCTACGTCCAGGAGCGCACCATCTTCTTCAAGGACGACGGCAACTACAAGACCCGCGCCGAGGTGAAGTTCGAGGGCGACACC
CTGGTGAACCGCATCGAGCTGAAGGGCATCGACTTCAAGGAGGACGGCAACATCCTGGGGCACAAGCTGGAGTACAACTACAACAGC
CACAACGTCTATATCATGGCCGACAAGCAGAAGAACGGCATCAAGGTGAACTTCAAGATCCGCCACAACATCGAGGACGGCAGCGTG
CAGCTCGCCGACCACTACCAGCAGAACACCCCCATCGGCGACGGCCCCGTGCTGCTGCCCGACAACCACTACCTGAGCACCCAGTCC
GCCCTGAGCAAAGACCCCAACGAGAAGCGCGATCACATGGTCCTGCTGGAGTTCGTGACCGCCGCCGGGATCACTCTCGGCATGGAC
GAGCTGTACAAGGAATTCTAA
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Peak Scanner™ 2 Software step-by-step guide (page 1/3)

© Thermo Fisher Scientific Inc. Used under permission
This quick-guide shows the few, essential steps needed from import of data files from ABI Genetic Analyzers 310, 3100, 3130 or 3730

instruments to determination of amplicon abundance and size. Peak Scanner offers several additional analysis tools than shown
here, but these are not essential for determining the indel pattern of an edited sample.

1.0pen Peak Scanner™ 2.

Upon opening Peak Scanner, this
screen image will appear. Click “Start
New Project” button (a). New Project

To begin, select from the following options:

2. Importsamplefiles.

Click the “Add Files” _
button (b) in the window
that has opened.

To Add Samples, click on the Add Files button below o drag and drop fsa files into the appliestion window.

(BadFiles) (Femove files| Size Standard = Analysis Method ~ Show/Hide Samples: Show All -GEEe =

Sample Explorer < |Status | Somple Name | Sample. SizeStandard | Analysis Method | SQI | Offscale | Quality  |UD1 |UD2 |uD3
[ Untitled

(b)

3P Not Ready for Analysis & Ready for Analysis  AzAnalyzed  [T)File Comupted  AFileLocked  [3)FileNotFound [Pass [EJFail [ElCheck

In the next window that

opens, go to the folder
where you have your “.fsa”
data files from the ABI
Genetic Analyzer. Click on
the file to be analyzed (if w r— “GEe-
more than one, press the | ad iy [uor [uoz [ums
shift key and click on E
several .fsa files). The My Goaments
clicked files will be high- A
lighted like the i
“POMT1.fsa” file in this
example. g
Then, click “Add Selected
Files>>” button (c) and Mot i =
finally the “OK” button (d). Fanove e s
(Alternatively, the .fsa files K ) i
may be dragged-and-
dropped into the window) (C) R (d)
4% Not Ready for Analysis @ Ready for Analysis  JgAnalyzed  [T)File Corupted  AFileLocked [f)FileNotFound [@Pass EJFail [EllCheck
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3. Select size standard and analysis method.

First, clickthe “Size Standard” button (e), and from the pull-down menu click the size standard used (for IDAA, typically GS500L1Z).
Next, click the “Analysis Method” button (f), and select “Sizing Default - PP” if the IDAA primers were present in the analyzed
samples (the typical scenario, since IDAA capillary electrophoresis is normally performed on crude PCRs). Otherwise, select
“Sizing Default - NPP” ifIDAA amplicons were purified prior to capillary electrophoresis.

Finally, click the “Analyze” button (g).
a -

B.O-H.&(4. 8,

.~ New  Open  Save Close | Edt  Print

4.0. b 0. &

Bport  Archive Analysis Help  Preferences

[ Project > Untitied [=1] Display: |i& Plot

To Add Samples, click on the Add Files button below or drag and drop .fsa files into the application window.

Remove Files] SizeStandard = AnalysisMethod = Show/Hide Samples: Show Al -Gme-
Sample Explorer << ‘Status Sample Name | Sample Type ‘Siu Standard is Method Offscale |Quality |UDL |UDZ ‘UD!
Untitled 1] @ s Sample - =

[=§ Desktop

(e) ()

"% Review Data

View
Label Peaks

Edi Peaks
3 Not Ready for Analysis & Ready for Analysis  AzAnalyzed  [T]File Corrupted  &File Locked [F)File Not Found [IPass EJFail [E]Check

Resources (2) problemi(s) found. =
Sample File Name [ Description [Proble... |

New Analysis Method POMTIL fsa Size standard not specified g
POMTI fsa Analysis method not specified i

New Size Standard
Wanage Analysis Methods

Manage Size Standards

(&3 Applied
A% Biu'.ystems

4. Zoom in on the amplicon peaks.

The window that now opens shows the IDAA profile as a blue trace with peaks for all the different amplicons present in the sample
as well as a FamFwd primer peak around 20 nt (h). Size standard peaks are orange.

To zoom in on peaks, place the cursor over the top x-axis for a magnifying glass symbol to appear as the cursor. Click and drag to

zoom in on peaks in the box that is being drawn upon dragging.
T
B.o. M. 9% | A @B . > @. &
{ New  Open  Save Close | Edt  Print Bxport  Archive  © Analysis Help  Preferences
[ Project> Untitied [=1} isplay: 7 Sample |1yl Plot [¥ Sizing [{5] Default [ Detach Plot View
i Samp\sVlewl (Remove Files) Size Standard ~ Analysis Method ~ Show/Hide Samples: Show All - E ﬁ| O =
Status Sample Name Sample Type Size Standard Analysis Method SQI |Offscale |Quality |UDL (UD2 |UD3
Add Samples To Project B8 o1 [ sample [ Gsso0uz [ Sizing Defautt .. B T | —

Set Analysis Parameters

[ | “«+| 31 Not Ready for Andlysis B Ready for Andlysis  sAnalyzed [ File Comupted  #3File Locked  [B)File Mot Found  [@Pass [EJFail [ElCheck
= = ——

Sizing Table View - Data: Analyzed -

Mode: Basepairs - |Jy [ud] ¥ o=

POMTI fsa Analyzed Data
0 100 200 0 400 500 600 700 800
Edit Size Standards ﬁ g >> Dye Legend
Q 8000 W Em10 POMTL fsa

B E10  POMTL fss

2§, Review Data 7000 imoo N W10  POMTIL fsz

W W10 POMTL fsa

6000 + (h) :6000 B m10 | POMTL fsa

5000 | sa00
- o
New Analysis Method 3000 / -3000
New tandard |
Manage Analysis Methods. 2000 I-2000

Manage Size Standards

1000 +1000
ABApp\ied 0 EL._._A,_A. ——a ) RIS R T T T ~ RN Y

Biosystems
28098 Y:8208.21]

16:01
14-04-2016
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5. Analyze high-abundance peaks.

Click on a peak and in the box that opens (i), view peak height (H), peak area (A) and amplicon size (S). In below example, two peaks
were clicked.

To zoom in on low-abundance peaks, place the cursor on the y-axis for a magnifying glass to appear. Click and box to zoom in.

o aic

Edit Print

. o.H. =

© New  Open  Save Close

A.4. b e. &

Export Analysis Help  Preferences

[T Project > Untitied

Display: T# Sample |ij) Piot [f¥ Sizing [S] Default [ Detach Piot View

79 Samples View Remaove Files) Size Standard ~  Analysis Method ~ Show/Hide Samples: Show All - @ E| [ B
2 Setup Sample Type | SizeStandard | Analysis Method  |SQI
Add Samles To Project | sample B GssooLz Ba sizing Defaurt .. B

Offscale

SetAnalysis Parameters

3 Not Ready for Analysis @ Ready for Analysis _fgAnalyzed  [T)File Corrupted  File Locked  [¥)FileNot Found [FPass [JFail [E]Check

Data Ancbzed - () (] B O [0 ¢ () Mode Besepaics - U Lus) (I ¥ @ -

Analyzed Data
=7 259 21 3 %5 %7 269 m 3 275 m m = Dye Legend

Lsoo0 /M W10  POMTLfs2

|7 Review Data 7000

New Analysis Method

Standard 1000 1000

\ Applied
A‘B B\F()‘SijtE‘mS

6. Analyze low-abundance peaks.
Click on peaks to analyze as described in step 5. The determined sizes of the high-lighted amplicons are 252.12 (i.e. 252), 256.0 and

257.93 (i.e. 258) bp. Thus, amplicon sizes are determined with small deviations from the actual size.

on X
. = b
.o W.@|Js. . B. 8. P Q. &
{ New  Open  Save Close | Edt  Print Bport  Archive  Analysis Help  Preferences
S Project play: 77 Sample [ Plot [IS Sizing [iS Default (54 Detach Plot View
New Analysis Method
New Size Standaed Simp\c:i\‘irwl Remave Files) Size Standard ~  Analysis Methed — Show/Hide Samples: Show All -Eme-

Analysis Method

B sizing Default.. B

Sample Type Size Standard Offscale |Quality |UD1

B GssooLz

Add Samples To Project | Sample

SetAnalysis Parameters

[ | "« v | 37 Not Ready for Analysic B Ready for Analysis g Analyzed [T File Corrupted  <File Locked [3File Not Found [FdPass [EJFail [Elcheck

Data: Analyzed - EEOED D AL Mode Basepairs ~ |Jy lu| E ¥ @ =

e e
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I-6000
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4000
b :3000
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