Genetic engineering of plants

How are genetically engineered
plants produced?

What are GMOs?

How are GMO crops produced

Step 1
Getting whole plants back from cultured

cells = organismal cloning




First step is de-
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Repetitive embryogenesis =‘c-loning
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Each insertion is unique in terms of where
it lands in plant genomes




Gene gun bombardment of plant
tissues in Petri dish

The gene gun
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DNA coated metal particles after : -
“gene-gun’ insertion into tissues Transgenic cassava via biolistics -

GUS reporter gene




Step 3
Selection of transgenic cells

Hormones in plant tissue culture
stimulate division from plant cells

Only a few cells get engineered

Challenge: Recover plants from that one cell so
new plant is not chimeric (i.e., not genetically
variable within the organism)
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Antibiotics in plant tissue culture
limit growth to engineered cells
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s e e Then plants are propagated
Antibiotic ~ normally (seeds, cuttings) and

selectionof 7 : tested for health and new qualities
transgenic |/ \

tissues

Poor control over transgene Large consequences of poor
insertion transgene/transformation control

for biotechnology




Extensive natural genetic diversity
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unintended effects on genome

Many plant varieties derived
from induced mutations loss/gain in wheat breeding

Changes in chromosome number,




Expert views on unintended consequences : : - :
for food quality from breeding methods Gene silencing and cisgenics as

“natural” GE methods ?
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Recombinant DNA modification of

Cisgenics and intragenics native plant genes
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Improving Potato Storage-and-Processing
through All-Native DNA Transform
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The dominant potato | Solanum fubsrosun) variety for French fry production in the United States is.
e 131y Market e high ard Ranger
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compand acrylamide while, unexpeciedty, displaying enhanced sensory characterstics.

Genetic Irtragenic crope. potats




Reduced browning and acrylamide
production in processing

Discussion questions
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