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Einleitung: Historisches
Klassische Genetik - Mendel
DNA, Aufbau, übergeordnete Strukturen, Konfigurationen, zelluläre Organisation

Chromatin, Chromosomenaufbau, Genome
Extrachromosomale Elemente, mobile DNA (IS, Tn), rpetitive DNA
Replikation – Grundkonzept, uni-bi, rolling circle, Telomere
Segregation, Partitioning, Zellzyklus, Mitose, Meiose, 
Genexpresssion. Transkription: Promotoren, Termination, mRNA Prozessierung, 

mRNA Stabilität, Translationsinitiation, 
Regulation der Genexpression: Regulation der Transkription -Prokaryonten, 

Eukaryonten, Operons, regulatorische Proteine, 
Regulation auf Translationsebene, 
Regulation auf DNA-Ebene

Veränderung von Geninformation: Mutation, Rekombination, Gentechnik,
Gentransfer (parasexuelle Mechanismen)

Genetische Analyse: Kreuzungsanalysen, molekulare Analysen



Genetik
H.Schwab

Unterlagen (Präsentationen) in TUG Online (link auf FTP Server)
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Intern. Edition
Pearson,2006

Klug, Cummings, Spencer, Palladino
Concepts of Genetics, 9th Edition
Pearson Int. Edition, 2009

Zusätzliche Lehrbücher:

Rolf Knippers
Molekulare Genetik, 9. Auflage
Thieme Verlag, 2006

D.L. Hartl, E.W. Jones
Genetics: Analysis of Genes and Genomes. 6th 
Edition
Jones and Bartlett, 2005

Graw
Genetik,  4. Auflage
Springer 2006

Brown
Genome und Gene, 3. Auflage
Springer, 2007
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Phenotype of Organisms

Continuity within spezies
within sequence of generations

Variability with Individals
within a species

Milieu-dependent Expression

Transfer of Features
Change of Features
Expression of Features
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Genetics: Deals with Inherited Features

Includes Environment-determined Features



Genetik
H.Schwab

What is genetic information?
How can genetic information be maintained?
How is genetic information transferred to progeny?
How can genetic information be altered?
How is genetic information transmitted into features?

How can one manipulate organisms at the  gene level?

Basic Science Applied Research

Tools
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Gregor Mendel
Um 1860

Genes determine 
features

of living organisms
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Gregor Mendel

 Klar definierte Merkmale, die sich stabil über Generationen gleich verhalten
 Merkmale nicht abhänging von Umweltbedingungen
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Eigenschaft ist unabhängig von der geschlechtlichen Herkunft

Gezielte Befruchtungen
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Aufspaltung von gemischterbigen Faktoren
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Important experimental basis: statistical treatment of data
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Two Markers (=Genes)

Kombination unabhängig von ursprünglicher Konstellation
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yellow, round 315 9
●●

yellow, wrinkled 101 3
●●

green, round 108 3
●●

green, wrinkled 32 1

round 315 + 108 423 3
●●

wrinkled 101 +   32 133 1

yellow 315 + 101 416 3
●●

green 108 +   32 140 1
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Question:
Is the genetic information Nucleic Acid or protein??

1928: Griffith – Experiments with Diplococcus pneumoniae

S-form: lethal
R-form: no effect

Extract of S-form + viable R-Form: lethal
viable S-form present

1944: Avery, MacLeod, McCartney: Nucleic acid of desoxyribose
type is responsible for 
transformation
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New Systems in genetics

Microorganisms
Fungi
Bacteria (E.coli)

Phages

Labeling techniques
radioactivity
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1952

> 80% P32 inside the cell
> 80% S35 outside the cell
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1950: Chargaff – nucleic acids are long molecules with 4 nucleotides in
random order

- A:T and C:G = 1
1953: James Watson and Francis Crick - Double Helix Model of DNA
1956: A. Kornberg – DNA Synthesis in vitro
1958: Meselson, Stahl – DNA replication 
1961: Brenner, Jacob, Meselson – m-RNA as template for protein synthesis
1961: Jacob, Monod – Operon model, regulation of gene expression
1961- Nirenberg, Matthaei, Khorana, Crick – Genetic Code 
1966
1965: Spiegelman – in vitro synthesis of RNA genome , Phage Qß

biologically active RNA
1969: Beckwith, Shapiro – Isolation of a gene
1970: Khorana: Gene synthesis by reverse transcription
1973: Cohen, Boyer, Berg – DNA Cloning
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DNA  is the molecule 
for storage of 

genetic 
information
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Watson Crick base pairing

Knippers., Molekulare Genetik



Genetik
H.Schwab



Genetik
H.Schwab



Genetik
H.Schwab



Genetik
H.Schwab



Genetik
H.Schwab

B A
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Fixed bent structure caused by specific primary sequence structure
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http://atlasgeneticsoncology.org/Educ/Images/H-DNAE.jpg

Triple Helix DNA
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Lk: Lingeage number
Tw: Twist
Wr: Wrist
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