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Question?



GMO vs Selective Breeding

 “A genetically modified 

organism (GMO) is any 

organism whose genetic 

material has been altered 

using genetic engineering 

techniques” – Wikipedia

 “Selective breeding is the 

technique by which humans 

use animal and plant 

breeding to selectively 

develop particular phenotypic 

traits (characteristics)” -

Wikipedia

Change in Gene frequencies &

observed phenotypes



Selective Breeding



Selective Breeding; The good, The Bad 

and The Ugly…
 ‘Better Organisms’ 

 Bigger

 Faster Growing

 Resistant

 ‘Natural’

 Native Genes are used

 Takes a LONG Time!

 Corn ~5000 years

 ‘Tomato Problem’

 One gene in many

 ‘Apple Problem’

 Diversity



Genetically Modified Organism



Transgenic vs Cisgenic Organisms



Comparisons

GMO

 One gene increases in frequency

 Desired phenotype

 Time Frame

 One/Two generations

 Targeted 



Comparisons

GMO

 One gene increases in frequency

 Desired phenotype

 Time Frame

 One/Two generations

 Targeted 

 Any Gene

Selective Breeding

 Many gene frequencies change

 Desired Phenotype (Hopefully)

 Time Frame

 ~5000 years (corn)

 Non-specific

 Species Specific



The CRISPR/Cas9 System



The CRISPR/Cas9 System

 Targeted

 ‘Easy’

 Undetectable!



‘Next Generation’ Selective Breeding

 Marker Assisted selection



Which Ones Better?



QUESTIONS?


