Allele Mining for Seed Quality Traits

rogress in plant breeding in terms of development
P()f superior and high yielding varicties of
agricultural crops was made possible by accumulation
of beneficial alleles from vast plant genetic resources
existing world wide. Still, a significant portion of these
beneficial/superior alleles which were associated with
seed quality were not utilized as these were left behind
during evolution and domestication. This untapped
genetic variation existing in wild relatives and land
races of crop plants could be exploited gainfully for
development of superior quality seed/vigourous seed.
Introgressions of novel alleles from wild relatives of
crop plants into cultivated varieties (Mc Couch et al.,
2007) have clearly demonstrated that certain alleles and
their combinations potentially make dramatic changes
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in trait expression when moved to a suitable genetic
background by overcoming the genetic bottlenecks
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4 March & June . ; the vast germplasm resources need to be relooked for
SN : novel alleles to further enhance the genetic potential
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which restricted their introgression to cultivars. Hence,

of crop varieties for various seed quality traits.
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I ‘amily farming is inextricably

2 : to the seed characteristics that determine the seed

linked to national and global food
security. Both in developing and | ‘ quality. Generally, the standards fixed for certified seeds
developed countries, family farming is the {2 byl S | are considered as quality standards. It implies that if
predominant form of agriculture in the i 4
food production sector. Family farmers | . )
carefully mtape the LR stain | i quality seed. The good seed should have these quality
remarkably high levels of productivity  Family Farming g attributes.
despite having less access to productivity fo
resources such as agricultural inputs and
support. The General Assembly of United Nations declared
2014 to be the “International Year of Family Farming” (TYFF).
The IYFF, which aims to raise the profile of family farming
and small holder farming by focusing world attention on its
significant role in eradicating hunger and poverty, providing
food security and nutrition, improving livelihoods, managing
natural resources, protecting the environment and achieving
sustainable development, particularly in rural areas.

seed lot meets the certification standards it is of good

Improved variety-superior than existing ones
Genetic purity-trueness to type

Physical purity-seeds of same kind

Seed germination and vigour

Planting value

Freedom from weeds and other crop seeds
Seed health

For more information please visit www.fao.org/
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Other characteristics like seed size, weight,
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Allele mining

An allele is one of two or more forms of a gene or a
genetic locus (generally a group of genes). Mining is
nothing but searching the new alleles in the wild
germplasm. Allele mining is a research field aimed at
identifying allelic variation of relevant traits within
genetic resources collections.

Evolution of new alleles

Mutation is considered as an evolutionary driving force
which underlies existing allelic diversity in any crop
species. For creation of new alleles or causing variations
in the existing allele and allelic combinations, mutations
in the genic regions of the genome either as single
nucleotide polymorphism (SNP) or as insertion and
deletion (InDel) are important.

Steps in the development of allele mining set

From the gene bank collection we have different allele
resources that we called as entire collection, from the
entire collection, characterization should be done by
morphologically and molecularily then we should
estimate the diversity, then we make entire collection
into core collection (10% of entire collection) then we
should go for diversity analysis for core collection, and
develop mini core collection (10% of core collection
or 1% of entire collection) in this way we should
develop allele mining set.

Sequencing-based allele mining

This technique involves amplification of alleles in
diverse genotypes through PCR followed by
identification of nucleotide variation by DNA
sequencing. Sequencing-based allele mining would help
to analyze individuals for haplotype structure and
diversity to infer genetic association studies in plants.

Approaches

Two major approaches are available for the
identification of sequence polymorphisms for a given
gene in the naturally occurring populations. They are
(i) modified TILLING (Targeting Induced Local
Lesions in Genomes) procedure called ‘EcoTilling’ and
(ii) sequencing based allele mining.

EcoTilling

TILLING is a technique that can identify
polymorphisms resulting from induced mutations in a
target gene by heteroduplex analysis (Till et al., 2003).
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A variation of this technique, EcoTilling, represents 3

means to determine the extent of natural variation ip

selected genes in crops. Iike TILLING, EcoTilling also

relies on the enzymatic cleavage of heteroduplexed

DNA (formed due to single nucleotide mismatch in

sequence between reference and test genotype) with a
single strand specific nuclease (i.e., Cel-1, mung bean
nuclease, S1 nuclease, etc.) under specific conditions
followed by detection through Li-Corgenotypers (Li-
Cor, USA).

Tools required for allele mining

An important step in allele mining, irrespective of the
methods used, essentially involves the identification
of polymorphism by comparative analysis of sequences
of various genotypes. Several software tools are
available for handling the complex nucleotide data,
prediction of putative functional or structural
components of complex macromolecules, prediction of
transcription factor binding sites, identification of
sequence polymorphisms and to predict the amino acid
changes which are responsible for changes in encoded
protein structure and/or function. These tools simplify
the access and analysis of DNA sequence; help in
identification of sequence polymorphism, and probe
whether the variation correspond to the variation in
TFBMs.

Applications of allele mining

1. Gene prediction

2. Expression study

3. Evolution study

4. Discovery of superior alleles

5. Identification of new haplotypes

6. Similarity analysis —inter and intra species

7. Functional molecular marker development for MAS

Challenges in allele mining

Considering the huge number of accessions that are
held collectively in various gene banks, genetic
resources collections are deemed to harbour a wealth
of uleisclosed allelic variants. Now the challenge 1s 0
efﬁc“?ntl)’ identify and exploit the useful variatic: of
f:rop Improvement. Here, we describe the chal:

f" allele mining and suggest the ways to overcorc !
in order to increase the efficiency.
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