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What is a genome?









What is a genome?
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What is a genome?

. sequence
physical map
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What is a genome?

. segquence
physical map
« annotations
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What is a genome?

. seguence
- physical map

- annotations

« versioned reference
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Where to find genomes?

« Ensembl - download - FTP

W Species DNA (FASTA] cDNA (FASTA) ncRHNA (FASTA) Protein Whole Variation Regulation BAM
sequence databases (VCF) (GFF)
(FASTA)

¥ Human FASTA FASTA FASTA FASTA MyS0L WCF Regulation BAM
Homao sapiens (GFF)

¥ Mouse FASTA FASTA FASTA FASTA MySaL YCF Regulation BAM
Mus musculus (GFF)

¥ Zehrafish FASTA FASTA FASTA FASTA MyS0L YCF - BAM
Danio rerio
Alpaca FASTA FASTA FASTA FASTA MySGL - - -
Vicugna pacos
Anole lizard FASTA FASTA FASTA FASTA MWy SQL - - B
Anolis
carolinensis
Armadillo FASTA FASTA FASTA FASTA My S0L - - B
Diasypus
novemcinchus
Bushhaby FASTA FASTA FASTA FASTA MWy SQL - - -
Citolerur
garneltn
C.intestinalis FASTA FASTA FASTA FASTA My S0L - - -
Ciona intestinalis
C.savignyi FASTA FASTA FASTA FASTA MyS0L - - -
Clona savigng
Caenorhahditis FASTA FASTA FASTA FASTA MySGL - - -
elegans
Caenorhabditis

slagans




Where to find genomes?

« UCSC - Genomes - Downloads




How genomes are created?
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The old way:

/ = \

Cloned genomes.

Genome divided into large
segments of known order,

Ordered genome

Multiple genome portions are
sheared into variable sized
segments

)|

Unerdered sequenced
segments

Computational automated
assembly

Resulting overlapping
sequenced segments, (The
higher the coverage the better
the quality of the sequencing.

Overlapping sequences
ATGTTCCGATTA A TTTCATTCAGTAAAAGGAGGAAATATAA segments combined to construct

\_ the genome consensus.




BAC library
Tiling path

Chromosome or area of interest




The new way:

P

Cloned genomes

Ml e 4

ple ger
into variable sized segments

Unordered sequenced
segments

Computational automated
assembly

Resulting overlapping sequence
segments. [The higher the
coverage the better the quality
of the sequencing.

[ i1 0
ATGTTCCGATTA ACTOTTTCATTCAGTAAAAGGAGGAAATATAA | combined to construct the

\ genome consensus, _/
-




This is easy!
Can we have a genome of whatever?



lllumina sales agent says: “Of course, in four days.”



lllumina sales agent says: “Of course, in four days.”
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Sequence: assembly quality

. coverage
- longest contig size
« N50 or N90O
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sical map: what is the “new” way?

breeding, breeding, breed

RAD tags do help
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Annotations: “features” (bed, gff)
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Annotations: “continuous valued” (wig)
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Annotations: how do we get them?

. sequence similarity: ESTs, RNASeq



Annotations: how do we get them?

. sequence similarity: ESTs, RNASeq
. sequence similarity: other species



Annotations: how do we get them?

. sequence similarity: ESTs, RNASeq
. sequence similarity: other species
- mathemagics: prediction models



Formats: FASTA

>chrl
GGAGAAGCaGgAACACGACATCTCCCTCTTCgTCAAGGCTGGCAGtGaTGGGgAAAGCATTGGGAAC
TGCCCgTTCTCTCAGCGCCTCTTTATGATCCTGTGGCTCAAAGGTGTCATATTTAATGTCACAACCY
TGGATC

>chrz
GGAGCTCACGCTGATATTTATTGAAAGGATTTGECTCCTGGGAGACTGGGGTGAACTEGTTTGGTGG
TAGCAAGAGAAGCGATAGAATGATTTTTTTGGTTGGGCTTTTTTTttCCTTTCTACCTTCCCCTGCT

TGTTGAATAGCTGGTGTAGAAAAGGCCCTTTTGAGAATACGTGTTCAAGCTTTTGGTTTGTTCTGGG
GATACTGAC



Formats: FASTQ

@G59B7NP01B30X5

AAGCCTTCACCTACACTTTAAGAGCTGAGTAGAATAAGCAAACTGCTAATGCACCAGAAAGAGG. ..

+

HGGGIIGG999ITHGGGHHIIIIIITIIIIIIIIITIITIITEEEIDD99888=A<: :=B?==:466. ..

@G59B7NPO1CPQYF

CCATGAGTGGATAGCAGGTTATGGACACAGAGGTTAGAGGAAGCAAGGAAGGAGAAGTAATGAG. . .

+

IIIIIIIIIIIIIIIICCCCIIIIIIIIIIG;;;;FC@8877BC//....--.587C@<?EEII...



Formats: BED

chrom

chr7
chr7
chr7
chr7
chr7
chr7
chr7
chr7
chr7

GFF and VCF are just more complex cousins of BED

start

127471196
127472363
127473530
127474697
127475864
127477031
127478198
127479365
127480532

end

127472363
127473530
127474697
127475864
127477031
127478198
127479365
127480532
127481699

name

Posl
Pos?2
Pos3
Pos4
Negl
Neg2
Neg3
Pos5
Neg4

score strand

QO OO O0OOOOO0o

I+ + 4+ +



Unix



“Those who don’t understand Unix are condemned to
reinvent it, poorly.”
Henry Spencer
“Unix never says please’.”
Rob Pike



Ken Thompson and Dennis Ritchie



What is it all about?

- flexibility
e Cconciseness
« automation



Flexibility: every program has
. standard input

. standard output
. standard error

iD=




Flexibility: every “unix” program

- reads data line by line
. outputs data line by line
. does one simple operation



Flexibility: programs can be chained

USER

info / errors info / errors info / errors

decmompress select columns 3-6 compress



Conciseness: “with just 30 characters you can do
almost anything”

USER

info / errors info / errors info / errors

decmompress select columns 3 to 6 compress

zcat cut -f 3-6 gzip



Automation: every operation can be stored
in a text file

USER

info / errors info / errors info / errors

decmompress select columns 3 to 6 compress

zcat cut -f 3-6 gzip

<bigtable.gz zcat | cut -f 3-6 | gzip >bigtable-3-6.gz



And what is Linux then?



USER

APPLICATIONS
— | UNIX
7 GNU
SHELL
KERNEL | Linux

HARDWARE






