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CRISPR Lifepipe tools: from the sequence design to the experiment validation

Indel Frameshift

1/ gRNAs DESIGN CASS - by NHEJ
Objectives Objectives
- gRNAs design against different - - ~~-Design of the donor sequence to
In-house gRNAS targets TARGET  PAM modify the targeted cell

J - Double strand DNA

bank - Exon/intron

-Gene v -ssODN
- Amino acid Donor DNA - Tag insertion
- Sequence

Insertion by HDR

- efficiency and specificity prediction

3/ OFF-TARGETS IDENTIFICATION PIPELINE

Objectives
Emm——— - Checking of the on-target after WGS of the CRISPR population U< == === = = .
- |dentification of the real off-targets

An experiment desigh example: insert a stop mutation in TP53 gene at position P153

1st step: the gRNA design and filter 2nd step: Donor template design
Design and select most efficient and specific gRNA close to the P153 amino acid used by sp. Cas9. Design a DNA fragment that can be used by the HDR mechanism to insert P153 mutation inside
10- the host DNA and insert an intronic selection cassette.
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Lots of candidates in the 100nt sequence around the amino acid to target:
How to choose the best gRNA?

The best gRNA is the one with the highest efficiency and specificity.
Computing scores helps predicting efficiency and specificity.

Depending on the desigh mode the donor template is centered on the closest intron and large
enough (mutation + cassette) or on the gRNA cut site (sSODN).

_ 15 . In addition to the desired mutation, we silently mutated the gRNA’s PAM (or seed) to prevent any
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2 . 2, Eventually, a selection cassette is inserted inside an intron with caution in order to preserve splicing.
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We have integrated all these annotations in the design tool and some additional ones to have a
uniqgue tool that gather all the score that information you need for your selection.
A ranking system helps to sort the gRNA based on each score annotation to keep the best

candidates for your experiment.
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An intuitive graphical interface for the design: example of the gRNA design application

gRNA design tool gRNA details
CRISPR LifePipe® is a program that helps design guide RNA sequences for the CRISPR/Cas9 system, which makes genome editing as simple as using a
text editor. Main information >
Off-targets summary W
Toggle to batch mode View jobs list * 0 mismatch: 0
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+ 2 mismatches: 0
» 3 mismatches: 1
* required field
Off-targets list v
Main Options
Score Mismatches Sequence FAM sequence Reference Start End Strand GC content (%) Type Gene
Drganism*: Human (Homo sapiens GRCh38) 0.08 3 GCAGTCACAGacaATGACGG TGG chrit 58058639 58058658 + 55 Non coding exon OR9Q1 :
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= Base pairing probability: 7.6
Transcript™: NiM_001126114.2 T e TR
Amino acid and position™: P153
5' region length ™ : 100
3' region length™: 100
FPAM Selector™: Cas9sp [NGG], 20bp gRNA
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