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Biotechnology

Any technological application that uses:
* biological systems,
 living organisms,

« or derivatives thereof, to make or modify products or
processes for specific use (CBD, 1992)
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* The term “Biotechnology” was coined by
Karl Ereky, Hungarian engineer in 1919

» Traditional biotechnology has been used for
thousands of years:

History of * Improved food, healthcare products etc
Biotechnology

 Modern biotechnology enabled to produce
Improved products more safely and rapidly

» Biotech in one way or another has

flourished since 1800s "




* Pre-1800s: Early applications and

speculations

Periods of e 1800-1900: Significant advances in basic
Biotechnol :
o ﬁfstgfyogy understanding

e 1900-1953: Genetics
e 1953-1976: DNA research, science explode

« 1977-present: Modern biotechnology
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https://www.slideshare.net/cmsdsquires/history-of-biotechnology



Microbial fermentation

Biofertilizer

Plant tissue culture

Embryo transfer

( Monoclonal antibody

| Bic?tteat?hensolo;gy rDNA technology
Genetic engineering

Omics (genomics, proteomics,
metabolomics, transcriptomics)

Gene editing

Synthetic biology

Nano technology




Does Africa need

’ biotechnology?
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Effects of Climate
on Agriculture

Erratic rainfall

Increased temperature
Recurrent drought

Increased diseases and pests

Degradation of microflora and

fauna




Climate Change Impacts on the Food System
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» 9.7 Billion world population
by 2050

> 2 billion additional

> African
» 2.5 billion by 2050 (1.4
billion)
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AgBiotech in Transforming Food Systems

e Plant tissue culture (mass propagation,

conservation, GE)

* Molecular research (identification, FP, selection)
e MAS & GS (selective breeding)

» Genetic modification

« Genome editing "




» Fast and precise solutions
s Green revolution genes (Rht, wheat & Sd, rice)
s Bt-technology for fall armyworm, bollworm

 Nutrient utilization efficiency

| o MAS’ MAB

Why AgBiotech ? 3 Reduces farmer production costs

» Dependable with targetful
s Acidity, drought tolerances etc
s Genome editing for high yield
» High production... that reduces labor cost

% HT/HR crops in state farms

» ARBT in livestock




Selective Breeding vs. Modern Biotechnology

Methods of Plant Breeding

Traditional

The traditional plant breeding process introduces a number of genes into the plant. These genes may include the
gene responsible for the desired characteristic, as well as genes responsible for unwanted characteristics.

Donor Variety DNA Strand Recipient Variety Mew Variety DNA Strand
DMNA strands contain a portion of an DNA Strand Many genes are transferred
organism’s entire genome. with the desired gene.
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Genetic Engineering

Genetic engineering enables the introduction into the plant of the specific
gene or genes responsible for the characteristic(s) of interest. By narrowing
the introduction to one or a few identified genes, scientists can introduce
the desired characteristic without also introducing genes responsible for
unwanted characteristics.

Donor Organism DNA Strand Recipient Variet New VarietyVDNA Strgnd
The desired gene is copied from ecipien ariety Only the desired gene is

the donor organism’s genome. DNA Strand transferred to a location in the
recipient genome.
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Desired gene

FDA, 21013




Opportunities to increase genetic gain

Increasing selection Not all genetic variation is
intensity and accuracy good variation, but it does
provide opportunities for need to be actively managed

“quick wins” but there

o in a breeding program.
are diminishing returns.

R — Reducing generation intervals

provides the best opportunities
L for increasing genetic gains.

Robbins, 2020




k8 Increase Crop

: 6 Productivity
225 Billion TUED farm
income gain {1 906-201 8)
i from Biotech Crops

Conserve Biodiversity
Baved 231 millionha
(1996-2018)from

cultivation

Reduced Poverty and
Improved Family
Income

of more than 17 million
farmers

Better Environment
decrease wse of crop protection
products 776 millionkg globally
({1506-201 8)

Reduced CO: Emission
Zaved 23 lllion kg OO, Equivalent

r=moval

(ISAAA, 2019; Brookes & Barfoot, 2020)




=Pest and disease
tolerance

=Herbicide tolerance

=Salt tolerance

=Drought tolerance,
water use
efficiency

sIncreased nutrient
use efficiency

Biofortification

Increased shelf
life
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Agbiotech significantly
contributes to food
system transformation !



Little investment on STI (agriculture)
Confidence on innovations
Few R & D in biotechnology

Shortage of supplies and facilities or

services

Indirect impacts on biosafety

regulations & decisions

Misinformation about biotechnology



Regional & international collaborations

Africa is growing in all aspects

Information access

Data base for molecular research

Opportunities Investment in science is getting mandatory

Many HLI in Africa have biotechnology units

Strict biosafety regulations on modern

sciences
21



Conclusion
Must to invest in STI (biotechnology)

Developing the capacity and skill; should not
depend on importing technologies but
knowledge

Make use of scientific advances
Judge technologies based on outcomes

A radical transformation of food systems is
necessary (FAO, 2021)

Africa will bring the capacity of using modern
sciences!



ANY QUESTIONS?

*-0 Tadessa Daba
*-o tadessadaba@yahoo.com
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