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Genomics 

Genome: 
total of all genetic information

Gene: 
Section on  DNA, which encodes a specific feature,

 nucleotide sequence comprising the coding region 
for one protein

Allele: 
Variant of a specific gene, differeing in at least one bp

Locus: 
Specific position within a genome encoding a specific 
trait
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Genkarten



Genetik und Gentechnik I
H.Schwab

Nomenclature – E.coli

LaclacGenetic Locus

Lac+lac+,  lacZ+Wild-type

Lac-lac-, lacZ Mutant

lacZ+, lacZ123Alleles

PhenotypeGenotype

LacZ1

Lac

Protein
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Nomenclature E.coli

Specific elements:
Plasmids: general: pAB123

specific: e.g. F, R1, RP4, ColE1 etc.
Phages specific: λ, M13, T4 etc
Insertion elements IS1
Transposons Tn3

Structural changes
Deletions ∆ e.g. ∆(lacZ-galE)123
Inversions IN e.g. IN (lacZ-galE)123
Transposition TP e.g. TP (lacZ-galE)123
Fusions Ф e.g. Ф (lacZ-galE)123
Insertion :: e.g. lacZ::Tn10

Strains

Escherichia coli  E.coli
E.coli (F-, lacZ1,  lacY::IS10, galE)
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Nomenclature – Yeast

Ade5ade5, ADE5Genetic Locus

Ade+ADE,  ADE5Wild-type

Ade-ade-, ade5 Mutant

ADE5, ade5-123,

cup1+, CUP1
Alleles

PhenotypeGenotype

Ade5-123

Ade5

Protein

cup1+  Genotyp: Wildtypallel, Phänotyp: sensitive gegen Cu++

CUP1 Genotyp: Mutantenallel, Phänotyp: resistent gegen Cu++
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Genome sequencing projects 

Sequencing

Single Sequence 
Assembling 
Contigs  
Genome Sequence

Annotation

Detection of ORFs 
Sequence comparison
Assignment of genes
Assignment of functional elements

Functional analysis – Functional Genomics
Transcriptomics

Proteomics
Metabolomics
Other „omics“

Knock out mutations
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Escherichia coli K12 Chromosome
Strain -MG1655
completely sequenced
4,639.221 bp
4.288 Protein-coding Genes
38 % unknown function 
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http://www.ensembl.org/

The human genome project
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N50 length > 
5mb

N50 length > 
1mb

N50 length > 
500kb

N50 length > 
100kb

N50 length > 
10kb

More than 50% 
of bin in golden 
path

Less than 50% 
of bin in golden 
path

Clear- None of bin in 
golden path

The human genome - Assembly
Nov. 2002
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Stats
Freeze date: 

July 2003 

Estimated size: 
3 069.43 Mb 

Total mapped: 
2 843.41 Mb (92.64%) 

No. of supercontigs: 
350 

Super contig N50 length: 
29 104 799 bps 

In super contigs > 10Mb 
2 307.65 Mb (76 s'ctgs) 

In super contigs > 1Mb 
2 789.20 Mb (199 s'ctgs) 

In super contigs > 100Kb 


