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HISTORY OF GENE EDITING

2010

type Il CRISPR-Cas
cuts target DNA

2011

type Il CRISPR-Cas
includes tracrRNA
2005-2006
CRISPRs contain viral 2011_
1987 sequences, cas genes Cas9is only cas gene
CRISPRs identified, hypothesis needed for type Il
CRISPR biology described defense function
6— ___________ 0 O_é\ 2012
2007 _ CRISPR-Cas9
1985-1991 CRISPR-Cas is is RNA-guided
PO bacterial immune DNA endonuclease
Zinc-finger system
proteins
1979 1996-2003 2009-2010 |
Gene replacement Z'“Tflnge'} TAL effectors;
in yeast nucleases ror genome TALE nucleases
Y engineering Jan. 2013
Cas9-RNA mediates
E} OO0 é} O {J} O site:spec_ific_genome
engineering in human cells,
- 2003 onward other eukaryotes
Genome edltlng 1989-1994 Expanded use of
Genome break ZFNs for genome
repair by NHEJ, engineering
HDR
2010 onward
1985-1986 Increasing use of
Human genome TALENSs for genome
editing by HDR engineering

Doudna & Charpentier, 2014



ZNFs TALENSs CRISPR-Cas9
Target site 18-36 bp.per ZNF 28-40 bp pgr 15-22 bp
length pair TALEN pair
Off-target Some mismatches  Some mismatches Tolerant even of
effects are tolerated are tolerated several mismatches
Targetlr.lg G-rich reglo-ns are 5'T for each TALEN ) 5 sz
constraints challenging in required
Ease of design Difficult Moderate Easy
Multiplexing Challenging Challenging Easy

Ease of in vivo
delivery

Ease of ex vivo
delivery

Large size of each
TALEN limits viral
vectors

Small size allows use
of many viral vectors

Relatively easy Relatively easy

S. Pyogenes Cas9 is
too large for smaller
capacity viral vector

Respectively easy




SCHEME of CRISPR-Cas9 TECHNOLOGY
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EXPLORATION
OF BIOLOGICAL INFORMATION
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APPLICATION FOR C-HPP

matching sequence

l

_guide RNA

.~ COs9

7‘ donor DNA

repair
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| X
knock- : :
challenge | knock-out down knock-in | tagging
neXt-MP50 - - + +
neXt-CP50 + + + +




FUNCTIONAL ANNOTATION (PPI):
INSERT TAG

TRANSCRIPTOME —— prevailing transcript of target gene

GENOME —_— searching primers

HA-tag

primer 1 primer 2

. _

START PAM STOP




transfection

GENE EDITING + AP-MS

Plasmid 1 Plasmid 2
(with guideRNA-Cas9 complex) (with changed sequence)
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FUNCTION: GUILT-BY-ASSOCIATION

X  TARGET PROTEIN

function 1 °
function 2 - - g "

function 3 Ly K
function 1

function 1
function 3

Full description of target

function 1 . _
protein function
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INTERACTING PARTNERS

GO enrichment: function 1



THANK YOU
FOR ATTENTION!

Monument to the laboratory mouse editing DNA itself.
Akademgorodok, Novosibirsk, Russia



