Advanced breeding tools for seed
production
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Objectives:

* Advanced breeding tools are used to establish genetic diversity into plant
population and to select superior plants carrying the desired characters like,

followings: -

Higher yield

Disease resistance

Flood resistance

Early to mature

Adaptability to wide range of habitats
Resistance to alkaline and saline soil conditions
Better quality

Drought resistance

Response to manuring

j.  Insect and pest resistance
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Advanced breeding tools:

* New and advanced tools are used for more precise and faster results.

* Although the tools use genetic modification, the resulted plant
product usually doesn't contain any foreign DNA.

* Types of tools: -

a. Genome/gene editing
b. Cisgenesis

c. Induced early flowering (faster crossings via a GM line)



Genome/gene editing:

* Genome/gene editing or site-directed mutagenesis is describes as a
site specific alteration in genome.

* Molecular scissors are used. (DNA nucleases, Site-specific nucleases
(SSNs), Site-directed nucleases(SDNs), Zinc Finger Nucleases (ZFN),
CRISPR-Cas)

* It can be of two types:
o Targeted mutagenesis
- Altering effects of specific gene, usually deleting it out.

o Targeted recombination (homologous)
- Exchange of DNA with another piece of DNA, e.g. Desirable gene variant (allele).



MECHANISM:
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Cisgenesis:

* Introduction of new traits to plant genome with genes from cross-
compatible species.

* Genetic modification takes place by using genes with their own
promoter and terminating sequences from the crop species itself or
wild relatives that can be crossed with the crop species.

* Mainly resistance genes are targeted.

* Ex: - Late blight-resistant potato against Phytophthora infestans,
Resistance to apple scab disease in apple against Venturia inaequalis




Late blight disease of Potato Apple scab disease in Apple



Induced early flowering:

* Plants with longer generation time can be difficult to breed and time
consuming.

 Altering expression of genes concerned with flowering may induce
early flowering.

* Transition from juvenile to mature growth phases is regulated by
complex network of genes called transcription factors (TFs)

* Changing expression of some key transcription factors (TFs) genes can
reduce juvenility period and promote early flowering i.e. within 1st

year.
* Varies between species to species and gene to gene.



Conclusion:

* Use of advanced breeding tools can produce mainly 3 types of
plants:-

* Plants that contain a new DNA fragment (copy of existing gene).

* Plants that do not contain a new DNA fragment, but have a mutation or
modification in their own DNA.

* Improved plants that do not contain a new DNA fragment or modification of
their DNA.

* Advanced breeding tools can significantly add to traditional seed
production programs but some important issues should be kept in
mind, like: Regulation in genetic modification and Consumer
acceptance etc.
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