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	1. RICE
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	2. Genomics
Genomics was coined  by Thomas Roderick in 1986
Study of structure and function of entire genome of a living organism
Structural Genomics Functional Genomics
(Study of the structure of entire
genome of an organism)
Study of function of entire
genome of an organism
Comparative genomics
(Study of the relationship of genome structure and function across different
biological species or strains)
 


	3. What is the  Human Genome Project?
DEFINITION:
The Human Genome Project is a multi-year effort to find all of the genes on every
chromosome in the human body and to determine their biochemical nature.
SPECIFIC GOALS:
-Identify all the genes in human DNA.
-Determine the sequences of the 3 billion bps
-Save the information in databases
-Improve tools for data analysis
-Transfer related technologies to the private sector
-Address the ethical, legal and social issues that may arise from the project
 


	4.  The Human  Genome Project originally aimed to map the nucleotides contained in a
human haploid reference genome.
 The "genome" of any given individual is unique; mapping the "human genome"
involved sequencing the genomes of a small number of individuals and then
assembling these together to get a complete sequence for each chromosome. The
finished human genome is thus a mosaic, not representing any one individual.
Introduction
 


	5.  The Human  Genome Project (HGP) was an International scientific
research project that aimed to determine the complete sequence of
nucleotide base pairs that make up human DNA and all the genes it
contains.
 It remains the world's largest collaborative biological project. The idea
was picked up in 1984 by the US government when the planning started,
the project was formally launched in 1990 and was declared complete in
2003.
 


	6. Importance and Impact
Why  are genome projects important?
The key to continued development of molecular biology, genetics and molecular life sciences a
catalogue containing a description of the sequence of every gene in a genome is seen as
immensely valuable, even if the function is not known
-aid in isolation and utilisation of new genes
- stretch technology to its limits
What is the potential impact?
-Improved diagnosis/therapy of disease
-prokaryotic genomes: vaccine design, exploration of new microbial energy sources
- plant and animal genomes: enhance agriculture
Importance and impact
 


	7.  To sequence  DNA, it must be first be amplified, or increased in quantity.
 Two types of DNA amplifications are cloning and Polymerase Chain Reactions
(PCR).
 Now that the DNA has been amplified, sequencing can begin.
Sequencing techniques used in HGP are:
1)Shotgun sequencing method
2)Sanger sequencing method
Sequencing strategies
 



	9.  In this  approach, genomic DNA is cut into pieces.
 Inserted into BAC vectors.
 Transformed into E.coli where they are replicated
 The BAC inserts are isolated.
 Mapped to determine the order of each cloned fragment.
 Each BAC fragment in the golden path is fragmented randomly into smaller
pieces.
 Each piece is cloned into a plasmid.
 Sequenced on both strands.
 The sequences are aligned so that identical sequences are overlapping.
This is
referred to as
Tilling path
 


	10. Shotgun Sequencing Strategy
Generate  Shotgun Sequence Reads
Assemble Sequence Reads into Sequence Contigs
‘Working Draft’ Sequence
Deduce Sequence
Final Sequence
Sequence Finishing
GATCGTCTAGAATCTC
GAGATCTCTGAGAGTC
GTGGGAAACTGTGTGA
TGTGACTAGCCACAGT
GTGGGAAACTGTGTGA
TACGTGTGAGAGATGT
ATGATGCACCTGACCC
GGGTTTCACTCTCAAC
GACTCACTCCACCTCA
GTGGGAAACTGTGTGA
GAGGCCCACCGCCGCT
GTGCACGTCCACCACC
Clone DNA
Subclones
 


	11. Clone-Based Physical Mapping
Chromosome
Clone  Contigs
Clones
Larger Clones (like ‘Chapters’) Smaller Clones (like ‘Pages’)
 


	12. Sequence-Ready Clone Contig  Map
Caveat: Note that the book metaphor is imperfect – adjacent clones (i.e., pages) actually
overlap slightly rather than having precise ‘page breaks’ between clones (i.e., pages).
Clones highlighted by red rectangles selected for DNA sequencing
 


	13.  The Human  genome contains 3146.7 million bases
 The average gene size is 3,000 bases
 Total number of genes is between 30-40,000
 The order of 99.9% of the nucleotides is the same in all people of the discovered genes, the
function for more than half is unknown
 30 genes have already been associated with human disease (e.g. Cancer, blindness)
 About 2% of the genome encodes instructions for the synthesis of proteins
 Repeated sequences make up 50% of the genome
 Chromosome 1 has 2,968 genes; the Y chromosome has 231 genes.
 


	14. The small size  of its genome.
Its relatively short generation time.
Its relative genetic simplicity (it is diploid, or has two copies of each
chromosome.
Easy to transform genetically.
Belongs to the grass family.
Its greatest biodiversity among the cereal crops.
High degree of colinearity with the genomes of wheat, barley and maize.
 


	15. What does rice  genome sequencing reveals
The map based sequence covered 95% of the 389 Mb rice genome.
A total of 37,544 genes with an average gene density of one gene per 9.9kb and
average gene length of 2,699bp.
Chromosome 1 and 3 have the highest gene density.
Chromosomes 11 and 12 have the lowest gene density.
The transposable elements was maximum for chromosome 8 (38%) and 12 (38.3%)
and least for chromosome 1(31%), 2 (29.8%) and 3(29%).
 


	16. Contains atleast 35%  repeat elements.
Japonica genome sequence showed almost 60% of the genome is duplicated.
421 chloroplast and 909 mitochondrial DNA insertions contributing to
~0.2% each of the nuclear genome.
GC content of 43.6% with 54.2% and 8.3% of exons and introns respectively.
 


	17. Post genome sequencing  era in Rice
The post genome sequencing era made an opening for the Treasure chest of new
rice markers. They are:
 SSR
 SNPs
 INDELS
 Custom made markers
 


	18. -Using more than  2200 validated SSRs were released in 2002.
-18,828 class 1 SSRs were released after the completion of Nipponbare genome
sequence in 2005.
-The extremely high density of SSRs(approx. 51 SSRs per Mb).
-Now in Rice there are around 24,000(approx.) SSR markers available in the
database.
Simple sequence repeats (SSR’s)
 


	19. -They are most  abundant and ubiquitous polymorphisms.
-Lower levels of SNP marker polymorphism are detected in (indica x indica or
japonica x japonica derived material), when compared with the japonica-indica
reference genotypes.
-The frequency of SNPs between subspecies was 0.68% to 0.70%,whereas, it was
0.03% to 0.05% between japonica cultivars and 0.49% between indica cultivars.
-Currently the total number of collected SNPs are 2,34,58,338 in 17
accessions/cultivars.
Single nucleotide polymorphisms
 


	20. -A large No.  of Indels were reported in indica x japonica populations.
-Introns "tolerate" insertion/deletion mutations compared with exons.
-Many Indels have been identified and been exploited by the development of Intron
Length Polymorphic (1LP)markers.
-Majority of them are reliable and co-dominant and also polymorphic between varieties
within both subspecies.
Indels (Insertions/Deletions)
 


	21. -The information of  genome sequences permits development of markers that are
tightly linked to target loci i.e. "custom-made" or "tailor-made".
-The number of such markers are generated using the rice genome sequence
-Candidate gene (CG) identification can be integrated with customized marker
design that are usually more tightly linked to the gene or QTL controlling the trait.
Custom made markers
 


	22. Applications
In conventional breeding  normally presence of genes can be identified only when they are
expressed. By the use of genomic research now we can easily identify the presence or absence of
gene in early stage.
1. Genotype identity testing
 For simple F1 hybrids.
 Seed purity or intra-variety variation
 Hybrid rice lines
 SSRs from mitochondrial genes have been targeted for the development of markers to study
maternally inherited traits such as cytoplasmic male sterility or the maternal origin of rice
accessions.
 


	23. 2. Genetic diversity  analysis of breeding material
-Hybrid rice breeding
3.Gene surveys in parental material
-An example of this was demonstrated by Wang et al.(2007) who used a set of
dominant allele specific makers for surveying markers to detect the presence
of the Pi-ta resistance gene for rice blast in a large germplasm collection.
4. Marker-assisted back crossing (MABC)
5. Pyramiding
 


	24. 6. Use in  Trans-genes: For example, transgenic rice (southern U.S.
japonica-type varieties) with inherent ability to produce beta carotene
developed by Syngenta is available at IRRI and in several other national
programmes. GRI events (GR1-146, GR1-309, and GR1-652) as donor
parents, while 2 IRRI-bred mega varieties (IR64 and IR36) and a popular
Bangladeshi variety (BR29) were used as recurrent parents.
 


	25. Analysis of rice  genome sequence draft showed that homologues of almost 98%
wheat, barley and maize proteins could be identified in rice.
Comparative genomics based on the syntenic relationship of rice with other cereals
has helped in such as
 QTL for malting quality in barley
 Major heading date QTL in perennial rye grass.
 Liguleless region in sorghum
 Ror2, to powdery mildew disease in Barley.
Comparison of Rice with cereal genomes
 


	26. Arabidopsis : A  model plant
 Convenience and abundance
 Relatively smaller and simpler genome.
 Basic similarities to other crops.
 Large no. of offspring's and short generation time.
 Low amount of repetitive DNA
 Genome size
 Nuclear: 125Mb
 Plastid: 154kb
 Mitochondrial:367 kb
 


	27.  Contains about  125 megabases of sequence
 Encodes approximately 25,500 genes
 Contains a similar number of gene functional classifications as other sequenced eukaryotic
genomes (Drosophila melanogaster and Ceanorharbditis elegans)
 Has 35% unique genes
 Has 37.5% genes that exist as members of large gene families (families of 5 or more
members)
 Shows evidence of ancient polyploidy: an estimated 58-60% of the Arabidopsis genome
exists as large segmental duplications
The genome of Arabidopsis
 


	28.  Arabidopsis centromeric  regions, although largely heterochromatic, overall contain at least 47
expressed genes
 Arabidopsis contains several classes of proteins that are used in animal systems for processes
not present in the plant, underscoring the idea that evolution makes use of the tools it is given
to accomplish different tasks in different organisms
 Arabidopsis genome contains genes encoding RNA polymerase subunits not seen in other
eukaryotic organisms
 Arabidopsis has genes unique to plants – approximately 150 unique protein families were
found, including 16 unique families of transcription factors
 Arabidopsis has many gene families common to plants and animals which have been greatly
expanded in plants – for instance, Arabidopsis contains 10- fold as many aquaporin (water
channel) proteins than any other sequenced organism
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