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Gene index analysis of the human genome
estimates approximately 120,000 genes.

Nat Genet. 2000 Jun;25(2):239-40
Liang F, Holt I, Pertea G, Karamycheva S, Salzberg SL,
Quackenbush J.
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Human Genome Project

Sequencing now “‘finished”

99 % sequenced

400 gaps (technological issues)
about 25-30,000 genes

June 2000 draft sequence
— 90% sequences
— 150,000 gaps

Now comes the understanding . . .

Understanding the genome

« SNPs
» Disease Genes (100 in 1990, 1,400 now)
* Correlate genomic features with novel traits

* Quantitative Trait Loci (QTL), genetic
understanding of diseases and traits

* HapMap, mapping haplotypes (SNP patterns) for
help with understanding disease susceptibility

* MicroRNAs

* Regulatory elements

 Alternative splicing




Genome Sequences

E. Coli (1996, 4.6 MB, 3,300
genes)

C. elegans (1998, 97 MB,
19,000 genes)

Drosophila (2000, 180MB,
14,000 genes)

Human (draft 2000/2001,
2003 finished, 3.3 GB,
~30,000 genes)

Mouse

Rat

Ciona
Fugu/Tetraodon/Zebrafish

Genome Sequencing List

* Chimpanzee

* Bee

* Chicken

» Xenopus tropicalis
* Dog

« Cow

* Drosophila simulans and

Drosophila yakuba _
) Pig

* Macaque
» Kargaroo (Tamar Wallaby) ?




Animal Genome Projects

Homo sapiens [Human}’

Pan troglodytes (Camman chimpanzee)

Macaca mulatia (Rhesus macaque)

Mus musculus (House mouse) 98y

Pattus norvegicus (Norway raf) Al

Canis familiaris (Domestic dog)

Felis catus (Domestic cat)

Equus caballus (Horse)

Sus scrofa (Domestic pig)

Bos taurus (Domestic cattle)

QOuis anes (Domestic sheep)

Galus gallus (Domestic fowi) ¢

Xenopus faevis (African clawed frog)

Yenopus tropicalis (Tropical clawed frog) 1

Danio rerio (Zebrafish) e

Oryzias fatipes (Japanese medaka) e

Tetraodon nigroviridis (Spotted green pufferfish) g
Takifugu rubripes (Tiger pufferfish or “Torafugu”)
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Palecaic Mesozoic Cen

Haploid genome

Other Genomes. ..

» 242 bacterial/ 18 archaeal/ 42 eukaryotic at
NCBI

« Multiple Fungal projects, already a number of
yeast genomes sequenced

» Mustard Weed Arabidopsis thaliana (125 Mb
~26,000 genes, 11% repeat, human 50%)

» 2 Rice genomes Oryza sativa indica &
Jjaponica (430 Mb, ~30,000 genes)
64% rice genes homologous to Arabidopsis




Why Compare Genomes?

* Powerful for gene prediction

» Helps understand evolution (species &
chromosomal)

* Reconstruct gene family evolution

* Reconstruct phylogeny

» ~2% coding, ~98% non-coding

* ~70% intergenic, ~30% intronic

* Non-coding sequences conserved between

species are reliable guides to regulatory
elements

Human l:hromosnmes
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Mouse chromosomes
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* Fugu and human sequence comparison
identifies novel human genes and conserved
non-coding sequences.

Gene. 2002 Jul 10;294(1-2):35-44

* Gilligan P, Brenner S, Venkatesh B.

Chimpanzee Genome

Almost human. ..

Seqguencing the chimpanzee has emerged as a top genomic priority.
David Cyranoski asks the chimp’s champions what they hope to
gain from studying the genome of ouF €losest living relative. W
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Phylogenetic Shadowing

Human
—l I I l Chimpanzee
—. I . . Baboon
—- . - . Rhesus monkey
. - H - Green monkey
—-—l - Colobus monkey
- B I Ousky tit
'—. I - Spider monkey

I N shadowed regions

Sequence elements conserved in all species
LUDWIG
I Nucleotide differences in at least one species INSTITUTE
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» VISTA is an integrated system for global sequence
alignment and visualization, designed for comparative
genomic analysis

* www-gsd.lbl.gov/vista

* Uses AVID global DNA alignments (Lior Pachter)



http://www-gsd.lbl.gov/vista

VISTA example

DA O |

n o o
maﬂﬁﬂﬂ\» ol th k LJMM\- Mi.ll iy, Ui lA

Bizebra -
o Lobp 1
2 " s L , Mt
1]

VISTA analysis

* Degree of conservation is variable between
genes

 Highly conserved genes require
comparisons with more distant organisms

» Less conserved genes are best compared
with more closely related species

LUDWIG
STTTUTE

CANCER
RESEARCH




VISTA genome browser

[Mause Fab. 2003 - Humen Apni 2003 (LAGAN) =]
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http://pipeline.lbl.gov/vistabrowser/ e

rVISTA

Transcrition Factor Binding Site Analysis
-use TRANSFAC to find possible TFBS

-Utilises TFBS clustering and interspecies conservation
- 95% eliminated by Hs/Mm VISTA conservation

- 88% of known sites located

http://dcode.berkeley.edu/ecrBrowser/
precomputed genome analysis for rVISTA

http://dcode.berkeley.edu/rvista/
perform your own rVISTA analysis
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http://dcode.berkeley.edu/ecrBrowser/
http://dcode.berkeley.edu/rvista/
http://pipeline.lbl.gov/vistabrowser/
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