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Analyze complexity genome

1. Mapping
a) Genetic map
b) Physical map
2. Expressed gene analysis
a) EST and full length cDNA
b) SAGE (serial analysis of gene expression)
c¢) Transcriptome or Microarrry
3. Genome sequence analysis
a) Filtering
b) Skimming
¢) Rough draft
d) Complete sequence



Genome Filtering

. The Way to remove a large percentage of the
repetitive regions of the genome.

Methyl filtration is one approach

. Physical methods may also be useful

(hybridization methods)



Genome skimming

. Carry out 1-3 fold coverage of the region
. Can be whole genome or clone based

. Clone based can therefore be targeted

. Covers ~66 — 97% of the target sequence

. 99% or grater accuracy on average



Genome rough draft

. Can be thought of as:

--High coverage skimming

--Low coverage complete sequencing

. Advantages and disadvantages are intermediate
between skimming and complete sequencing
(dependent on the coverage)

. Typically 5X coverage

. Some are proposing 10X rough draft as “finished”



Genome complete Sequence

1. High coverage sequence, usually more than 10 X
coverage

2. No gaps

3. All bases have high accuracy to “Gold Standard”

4. All bases have been double confirmed
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Steps In large-scale Sequencing

Subclone Finishing
Shotgun genomic library Assembly
BAC or YAC library Gap filling
Conflict resolution
Production sequencing Verification
Template isolation
Sequencing reactions Analysis
Fragment separation Gene predictions
Data acquisition Homology searches

Base calling Annotation



Shotgun based genome sequencing

1. No up front large insert clone preparation
2. No up front mapping
Generates data immediately

Very successful on many small genomes (bacteria)

OIS

Difficulties on complicated genomes (e.g. repeats)
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Map based genome seguencing

o Large insert clone library (YAC, BAC)

o Take effort on mapping preparation

* Very successful on many large genomes with
repeat (plants)

o Easy to finish whole sequence based on map



Gap Closure Strategies
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Different Maps

1. Hybridization derived map
2. BAC end or sequence tagged map
3. Whole genome restriction enzyme map

(Fingerprint or Optical)



Hybrid strategy for complete

= NCORNESS

genome sequence

Combine shotgun sequencing with genome mapping
Shotgun sequencing to 10 X coverage

BAC map clones

Combine some percentage of sequencing of mapped
clones with shotgun sequences

Overlay whole genome reads on reads from mapped

clones when completed



Seguence processing
Phred

Phred quality score:

10 means 1 error in 10 bases
20 means 1 error in 100 bases
30 means 1 error in 1000 bases

40 means 1 error in 10000 bases



Requiring high Sequence accuracy

1. Diagnostics, forensics, etc.

2. Protein coding predictions

3. Repeat sequencing looking for SNPs, etc.

4. Many of the high accuracy applications are actually

re-sequencing, rather than de novo sequencing



Genetics: the inherited contribution
to phenotypic variation

Genetic 1dentity Genetic diversity

From Davis Altshuler lecture in Cold Spring Harbor Laboratory
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Sequence Assembly
Phrap

Contig formation + Vector masking with
PHRAP/Crossmatch
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Finishing

Finishing Is the process of assembling and refining raw
sequence data Iinto a highly accurate final genomic
sequence. There are five finishing goals:

1. Filling gaps.

2. Address regions of low sequence quality that may
contain seqguence errors.

3. Add coverage to single-clone regions

4. Examine high quality discrepancies.

5. Confirm the sequence by comparing the restriction map
In silicon to a real restriction fingerprint.
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Finishing Step
1. Blast search for orientation
2. Add more reads from finishing reactions (dye
terminator, dye primer, PCR and dGTP Kkits)
3. Edit to check quality of ends of contigs (trim or extend)
4. Create and edit a consensus of contigs and check repeat
structures
5. Check forward-reverse pairs to bridge a gap

6. Along with BAC clones and compare digestion



Gene Prediction

Based on:

. Codon usage

Base composition

. Splicing site

Poly A signal

. DI, tr1, hexa-nucleotide
. Transcrption signals

. Translation signals

o ~N o O~ W NP

. Whole genome with accuracy



Genome Annotation

1. Repeat identification (RepeatMasker)
2. Homology Searches (BLAST or FASTA)
3. Gene prediction (GenScan, Grail or Glimmer)

4. Characterization of genes (GCG)



Analyze sequence

1. Computational
Homology searches
Compositional analysis
Comparative genomics
Map comparisons

2. “Wet lab’

Individual gene analysis
Chip analysis

Knock out

Insertion tagging



O = OB

Why Comparative Genomics?

Gene knock out is impossible.

Controlled breeding is impossible.
Manipulation on genes is impossible.

Many specific materials are difficult to obtain

There i1s no a comprehensive collection of mutants



Gene Orders on Chromosomes

Rearrangements
Clusters of genes on chromosomes

Composite genes with a multiple domains



Proteome analysis

1. All against all for gene family and duplications.
Find orthologs, gene family and domains

2. Ancient conserved region analysis

3. Horizontal gene transfer

4. Phylogenetic analysis
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