Genetics
Objectives

To understand how .
nucleic acids

transport genetic
information

To understand
experiments that
showed the role of
nucleic acids for
genetic information
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To learn which
enzymes are involved
in genetic information
flow

To distinguish
mechanisms of genetic
exchange

To understand
mutations

To familiarize with
molecular biology tools

E. Coli genome is
4.6 million base
pairs=4.6 Mb;

~1mm long (1000X
cell),

10% cell volume=
supercoiled or
twisted

1) Structure and Function of
Genetic Material

+ Genotype: gene

* Phenotype

 Genome: Chromosome,
Plasmids
Transposons

2) Flow of genetic information

DNA replication
RNA and protein synthesis: transcription and translation

Between cells of the Between generations of cells Within a cell
same generation

/TN

Recombinantcell

Cell divides mRNA

O -

Daughter cells

Flow of genetic information




©) Proteins stabilize the © The leading strand is

unwound parental DNA. synthesized continuously
X

© Enzymes unwind the

Relication fork

Bacterial %
DNA ot rn

replication
strand

©) e lagging strand is © ONA polymerase © DNAligase joins.
synthesized discontinuously. digests RNA primer the discontinuous
RNA polymerase synthesizes a and replaces it with DNA. fragments of the
short RNA primer, which is then lagging strand.
extended by DNA polymerase.

DNA replication
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RNA polymerase

ANA pol
binds to the

DNA

mRNA
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Protein RNA polymerase bound to DNA 10 nm
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©) Thesite of synthesis

Terminator

A (gene ends)
© Transcription ; © RNAand RNA /
reaches the polymerase are
terminator. released and the NN UNTINTNTNTNTNTNTNTNTNTNTNTNY NN NN\
DNA helix re-forms.
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UAU uGu

Tyr Cys
UAC uGce
UAA Stop UGA Stop
UAG Stop UGG Trp

CAU cGu
His
ccc CAC cGe

CCA CAA CGA

Gin
ccaG CAG CGG
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‘Ribosomal subunit
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Ser
Arg

Lys
AUG Meustart ACG AAG AGG

Ribosomal
subunit

GAC GGC

GAA GGA
Glu
GAG GGG

GAU} GGu
Asp

o Components needed to begin translation come together.
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Ribosome — |

Start  Secon

codon codon
mRNA

© On the assembled ribosome, a tRNA carrying the first
amino acid is paired with the start codon on the mRNA.
A tRNA carrying the second amino acid approaches.
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tRNA released
2 _*:_ﬂi’,%Peptlde bond
Ny \
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o The first amino acid joins to the second by a peptide
bond, and the first tRNA is released.
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Peptide bond forms

o The place on the ribosome where the first tRNA sits is
called the P site. In the A site next to it, the second
codon of the mRNA pairs with a tRNA carrying the
second amino acid.
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Ribosome moves
along mRNA

e The ribosome moves along the mRNA until the second

tRNA is in the P site, and the process continues.
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Growing polypeptide chain

O The ribosome continues to move along the mRNA, and
new amino acids are added to the polypeptide.
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0 Finally, the last tRNA is released, and the ribosome
comes apart. The released polypeptide forms a new
protein.
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e

Polypeptide
released

© When the ribosome reaches a stop codon, the

polypeptide is released.
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<% Direction of transcription RNA
3

Direction of translation
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miehuno remove the Intvon—d-dv-d RNA and splice
together the exon-derived RNA into mRNA.

mm_ /

After further modification, the mature
mRNA travels to the cytoplasm,
where it directs protein synthesis.

Nuclous

Cytoplnm

RNA processing in eukaryotic cells




