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Improving specificity
- paired nickases

- Fokl fusions

- truncated sgRNAs

Other uses of dCas9
- genomic locus imaging

- synthetic genetic circuits
- RNA manipulation

Genome editing

- indels (NHEJ)

- precise changes (HDR)

- chromosomal rearrangements

CRISPR-Cas9 Applications

Gene regulation (dCas9)
- transcriptional repression

- transcriptional activation

- epigenetic modification

Genome-wide screening
- knockout libraries

- loss-of-function screens

- gain-of-function screens

Future directions

- human therapeutics

- ecological engineering
- tool development
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What happens after inducing a Double Strand Break?

DNA double-strand break (DSB)
\l/

£ NN

Ku 70/80 End resection
DNA-PKcs Artemis CtIP, MRN

E;?e v, XRCC+4 Strand invasion Annealing at long homologies ~ Annealing at microhomologies
. RPA, RADS1

BRCA2
Accurate —_— . ——

1-4 nt deletions

DNA

(A) C-NHEJ o _+_ > — || |ligasel ligase Ill

—_— ————
«-- _— —

Mutagenesis
Accurate Large deletions rearrangement
LOH no insertions (insertions/deletions)

(C) ssA (D) Alt-EJ




Premise:

* knock-in mutated donor DNA template - create cellular model
e The mutation in the donor introduced a Kpnl cut site

Kpnl digestion T7E1 assay

l Conclusions: l

No incorporation of the donor DNA The targeting was efficient though

* Incorporation of donor DNA is the limiting step !!!






Concept

A

active

Dimerisation/fusion domain

CRISPR effectors ! HETERODIMER not HOMODIMER !
gRNA’s

Homology arms
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Come legare due proteine covalemtemente:
Le inteine

Inteins are auto-processing domains found in housekeeping genes of unicellular
organisms
Mostly prokaryotes and completely absent in multicellular organisms.

Only one copy in host organisms




Upon interaction the split inteins assume the exact structure observed for contiguous ones.

The N-intein has a well organized region of secondary structure and a disorganized domain
The C-intein is completely disorganized.

There’s a marked charge separation between the two split inteins that it is not found in
contiguous inteins.

a Standard Inteins

(protem c:s-sphclng)
: WU e PN AN —— [T = — O .-

One Gene One Transcript One Translated Polypeptide Excised  Spliced
Intein Product

b Split Inteins
(protein trans-splicing)

RAVIRIVT I YA A e A VN VL VWAV A AVAY A I ol N-Extein (A} C-Extein R
Two Genes Two Transcripts Two Translated Polypeptides Excised Spliced
Split Intein  Product
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Come clonare efficientemente in modo direzionale




s WNNNNGAGACC 7| |5 GETCTC 8
¥ CTCTGGS || CCAGAGNIMN 5

P1

P3
o
e TET T E—

o
Destination + e —— i +

ok ) » B
Insert fragment A Insart fragmeant B

PCR amplification
of fragments

A B
Bsal-digested  — e
Al e T e —

Bsal-digested,
PCR-amplified fragments




Come testare l'efficienza di taglio
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