~GENETHON Selecting gRNA

CURE THROUCH INNOVATION

4. Selection of target sequence/ gRNA design:

Plenty of webtools available:

* Predicted- on-target activity https://omictools.com/genome-editing-category
* Predicted off-target activity
* ... much more

CRISPOR is a program that helps design, evaluate and clone guide sequences for the CRISPR/Cas9 system. &
New version V4.3, Oct 2017: Lentviral screens, Variants, Cpfi1, Off-target primers, microhomology, Genbank-export Sat. mutagenesis . Full list of

changes

Step 1 Step 2
Planning a lentiviral gene knockout screen? Use CRISPOR Select a genome
Batch | Homo sapiens - Human - UCSC Feb. 2009 (GRCh37/hg19) + SNPs: 1000Genomes, Exal v

Sequence name (optional):

: . ’ Mote: pre-calculated exonic guides for this species are on the UCSC Genome Browser,

Enter a single genomic sequence, < 2000 bp, typically an il
We have 241 genomes, but nof the one you need? Send its FASTA/GFF URL to CRISPOR

exon & SUDport

Ciear Box - Rese default

cttocctttgtoococaatoctgggogogogoccggogoococcctggoggoctaagga

ctogoogogoocggaagtogcoagggocgoggdcgacotoggotcacagogcgoc Step 3 L1
cggetattotogcagetcaccatgGATGATGATATCGCCGCGCTCGICGICGA ] =
CAACGGECTCCGGCATGIGCARGECCEECTTCGCGGECEACGATGCCCCOCGEE Select a Protospacer Adjacent Motif (PAM)
CCETCTTCCCCTCCATCETGGEECEEC
| 20bp-NGG - Sp Cas9, SpCas9-HF1, eSpCasg 1.1 v
[

http://crispor.tefor.net/
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4. Selection of target sequence/ gRNA design:

Plenty of webtools available:

* Predicted- on-target activity
* Predicted off-target activity
* ... much more

Homo sapiens (hg19), chr7:5569177-5569415, reverse genomic strand

Found 52 possible guide sequences in input (239 bp). Click on a PAM NGG match to show its 20 bp guide sequence.
Shown below are the PAM site and the expected cleavage position located -3bp 5' of the PAM site.

Colors green, and red indicate high, medium and low specificity of the PAM's guide sequence in the genome.

Variant database: | 1000 Genomes 05-2013 ~| Min. frequency: 0.0 @™  Missing s variant database? We can probably add it

0 10 70 30 40 50 &0 70 B0 Ts] 100 110
............................. R o A . = e e i o
cttcctttgtccccaatctgggcgcgcgccggcgccccctggcggcctaaggactcggcgcgccggaagtggccagggcgggggcgacctcggctcacagcgcgcccggctattctc
<|

Download for: Senalloner (free) - ApE (free) - GenomeCompiler - Benchling - SnapGene - Generous - Vector B
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CURE THROUCH INNOVATION

4. Selection of target sequence/ gRNA design:

Plenty of webtools available:

* Predicted- on-target activity
* Predicted off-target activity
* ... much more

Predicted guide sequences for PAMs

Ranked by default from highest to lowest specificity score (Hsu et al., Nat Biot 2013). Click on a column title to rank by a score.
If you use this website, please cite our CRISPOR paper in Gen Biol 2016.

Download as Excel tables: Guides / Off-targets / Saturating mutagenesis assisiant
Posivon/ | Guide Sequence + PAM Specificity Predicted Efficiency | Out-of- Off-targets for |Genome Browser links to maiches sorted by CFD off-target score ¢
Strand &4 |+ Restriction Enzymes &4 Score @ | g shaw ai scores Frame score |0-1-2-3-4 [ exons only []chr7 only
+ Variants & w mismatches
Ll only 6- [1onaly 66- [ Only A- o & + next to PAM
) . & Click on score to | 4u
c = show micro- -
c _= homology
o o
0o =
35/ Y CEACTCCTTAGECCECCARE GES a2 63 64 71 0-0-3-7-64 BID.4
l—_ TR Ao LR D-D-0-0-1
Enzymes: Mall. Acyl Bfol HnP1L
Bsell. Banl BstNI, Bsill. SspDi. StyD4f
Cloning / PCR primers 74 off-targets
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Il s00000000000 NON-HOMOLOGOUS END JOINING (NHEJ)
sesssesNRNN S000800000000

R —— repairs with indels
\ 0

How to measure the DSB efficacy of a CRISPR sgRNA and the nature of the mutations?
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1. Sequencing based techniques
2. Denaturation based techniques
3. Alternative techniques

protospacer (1) v PAM
human EMX1 5" -. .AGGAGGAAGGGCCTGAGTCCGAGCAGAAGAAGAAGGGCTC. .-3"
il . SERRRRRRRRRRR SERRR _
3'-. . TCCTCCTTCCCGGACTCAGGCTCGTCTTCTTCTTCCCGAG. . -5
SRRRRRRRRRRRRRRRRRR
crRNA 5’ - GAGUCCGAGCAGAAGAAGAAGUUUUA. . -3’
indels in human EMXT1 locus
\ A
WT 5°'-..GGAGGAAGGGCCTGAGTCCGAGCAGAAG-AAGAAGGGCTC. .-3°
D1 GGAGGAAGGGCCTGAGTCCGAGCAGAAG--AGAAGGGCTC
+1 GGAGGAAGGGCCTGAGTCCGAGCAGAAGAAAGAAGGGCTC
D2 GGAGGAAGGGCCTGAGTCCGAGCAGAAG---GAAGGGCTC
D3 GGAGGAAGGGCCTGAGTCCGAGCAGAAG----AAGGGCTC

D6 GGAGGAAGGGCCTGAGTCCGAGCAGAAG--~--~~-~ GGCTC
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1. Sequencing based techniques

PCR on
extracted DNA

®

o p— —
®o_ 0 NumL
o _r DNA . . i
'\. ./ sequencing /w (W
(.# i ‘. 5 .
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Cell transfection and analysis
®
DNA extraction . /‘\
,/ PCR on
Double PCR on -« extracted DNA
extracted DN A -
A, - ‘w‘ \' ‘fr“j?
VT NGS
DNA
Next generation sequencing TIDE —— -
of the purified PCR prodiuc \ , l&{l'x‘"“m‘
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||

¥ From Gelmini et al., Trends Biotechnol 2017
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1. Sequencing based techniques: TIDE

‘ genomic DNA PCR amplification

lexpected cut
Aly‘-‘.‘.1~“l.<.;
‘ Sl

GTTCGTGACCGCCGCCEGGGATCACTCTCGGCATGGACGAGCTG
GTTCGTGACCGCCGCCBGGATCACTCTCGGCATGGACGAGCTG
GTTCGTGACCGCCGCCGGGGATCACTCTCGGCATGGACGAGCTG
GTTCGTGACCGCCGCCGGATCACTCTCGGCATGGACGAGCTG
GTTCGTGACCGCCGGATCACTCTCGGCATGGACGAGCTG

mixed pool Wt

Tracking of Indels by DEcomposition

l capillary sequencing reaction

wi

mixed pool
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Eva K. Brinkman, Tao Chen,
Mario Amendola, Bas van Steensel Sl |

http://tide.nki.nl -10 = 0 5
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