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Genome	‘editing’:	mechanisms	

Meganucleases	
ZFN:	Zn	Finger	Nucleases	
TALEN:	Transcription	Activator-Like	Effector	Nucleases	
CRISPR:	clustered	regularly	interspaced	short	palindromic	repeats	
Oligonucleotides	



Genome	‘Editing’	Mechanisms:	CRISPR/
Cas9	

1.	



Genome	‘Editing’:	mechanisms	II	

2.	
dsDNA	



Gene	‘edited’	Foods		
	
	

1.	Mushroom	(Penn	State;	CRISPR;	Non-browning)	
	
	
	
2.	Soybeans	(Calyxt;	TALEN;	High	Oleic	oil)		
	
	
	
3.	Wheat	(Calyxt;	TALEN;	High	Fibre)	
	
	
	
4.	Canola	(Cibus;	ODM;	Sulphonyl	Urea	Herbicide	tolerance)	
	
	
	
5.	Tilapia	(Intrexon;	CRISPR;	Growth)	
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Gene	‘Editing’:	Imprecision	



Making	an	‘Edited’	Crop	
1.	Assemble	the	DNA:	

2.	Prepare	the	plant	cells	

3.	Shoot	in	the	DNA	

2.	



Genetic	Engineering	and	Genome	
Damage	

Chloroplast	

Nucleus	

Pellet	



Gene	editing	can	add	E.coli	DNA,	
bovine	DNA,	goat	DNA.		



Gene	‘editing’	or	genome	scrambling?	

•  Genetic	consequences	stem	from	the	manipulation	
of	cell	cultures	and	the	need	to	introduce	the	gene	
‘editing’	components	into	cells	(off-target)	

•  Genetic	consequences	stem	from	the	functioning	
of	the	editing	machinery	itself	(on-target	or	off-
target)	

•  These	issues	place	a	high	premium	on	the	diligence	
and	competence	of	the	breeder.	
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