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What isLIFE??

Reproduction

Metabolism

Main characteristics:

Form: cells(compartments)



Gregor Mendel
(1822-1884)

The founder of experimental genetics

Gregor Mendel transforms biology
and genetics into an experimental 

discipline .

Each trait is controlled
by an indivisible factor

aŜƴŘŜƭΨǎlawsof heredity

aŜƴŘŜƭΨǎfactor =  a gene



A scientific experiment that lead to
the discovery that Mendeôsfactor

is located on DNA. 



Frederick GRIFFITH(1928) studies the pathogen Streptococcus pneumoniae

virulent (deadly) form S-Type 

non virulent R-Type (harmles).

1. Infect a mouse with R-type (nothing happens). 

2. Infect a mouse with S-type (mouse dies)

Der GRIFFITH-Versuch

3. Boil S-type bacteria, infect 
mouse (nothing happens)

4. Mix boiled S-type with harmles R-type and infect mouse: mouse 
dies.  R-type become S-type!   What happened??? 

1st genetic transformation



DNA is the carrier of

Genetic information

DNA is Mendelósfactor!

The AVERY-Experiment
1944

Was Erwin Schrödingerawareof !ǾŜǊȅΨǎexp?





When DNA is replicated
2 identical copies

are produced

The principle of
complementarity



http://www.ornl.gov/TechResources/Human_Genome/graphics/slides/images/98-649sm.jpg
http://www.ornl.gov/TechResources/Human_Genome/graphics/slides/images/01-0085sm.jpg


Genes containthe informationfor the synthesisof oneor
severalgeneproducts(proteinsor RNA)





DNA carriesthe informationhow to makea protein
(heredity).

Proteins catalyseDNA synthesis(metabolism)

Whatwas first LIFE emerged? 
DNA or protein?  (the classicalhenor egg problem)

RNA

What isRNA?





RNA Ribosomale (rRNA)
Transfer (tRNA)
Messenger (mRNA)

snRNAs (U1, U2, U4, U5, U6)
sno RNAs (~ 200)
Ribozyme (HH, HDV, HP, VS)
Gruppe I und II Introns
RNase P
tmRNA, SRP-RNA
XistRNA, roXRNAs
regulatorische antisense RNAs (>1000)
nicht kodierende RNA (>1000)
synthetisch selektierte RNAs (>100)

RNomics



HIV

Retrovirus;genomeismadeof RNA



1982: Discovery of the catalytic activity
of RNA

by Thomas Cech and Sidney Altman
(Nobelprice 1989)



RNAs (like proteins) fold into complex 3D structures and perform catalysis 



Ribozymes



Protein synthesisiscatalyzedby RNA



The ăRNA Worldò

The origin of genetic information

Theory on the origin of LIFE



The RNA World

TheRNA world hypothesisproposesthat a 
world filled with

life basedon RNA predates

the current world of life basedon

DNA and protein. 



Time frame when L ife emerged on earth

I n billion years before our time



Stanley Millerand his primordial soup

Theprebioticatmospherewas composedof hydrogen, ammonium, methane, CO2, water,
nitrogen. Therewas no molecularoxygenO2. It was a reducingatmosphere



Theuniversaltree of Lifeunifiesall living formson
earth. They are all derived from the common
progenote, the lastcommonancestor.



concatenation

of RNA nuons
one of the first barriers

Darwinian Threshold
by sophisticated translation

cellular design consolidates

DNA genomes
further consolidation

via retroposition

Bacteria Archaea Eucarya

RNA world

templated translation

reverse transcription

B

E
A



Hypothetical scenario for the
emergence of genetic information

at the RNA level

ByJürgen Brosius, Germany



nucleotides = molecules =
RNA building blocks

macromolecules (chains) by  
(random) polymerization

!
capable of (self-)replication



replication



What is Evolution?

ÅAmplification

ÅMutation

ÅSelection



compartments

Mutation with selective
advantage











How is our genome (the human genome)
shaped today ? What is reminiscent of
the RNA world ?

Do we find any molecular fossils from the
RNA world ?



bombardment of genomes with retronuons


