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Genetics 
 Objectives 

•  To understand how 
nucleic acids 
transport genetic 
information 

•  To understand 
experiments that 
showed the role of 
nucleic acids for 
genetic information 

•  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  

1) Structure and Function of 
Genetic Material  

•  Genotype: gene 
•  Phenotype 
•  Genome:  Chromosome, 

       Plasmids 
 

• Genome sizes are  expressed  in 
kilobases (1 kb=1000 bp) or megabases (1 
Mb=1000000 bp).  

• Kilobases are related to other units : 1 µm 
of linear duplex DNA has  approximate a 
molecular weight of 2 million daltons and 
contains approximately 3 kb of DNA.  

•  One megabase of duplex DNA has a 
mass of 1 fg (10 -15 g).  

•  Genome sizes of bacteriophages and 
viruses range from a few thousand 
bases to several hundred kilobases. 

•   Bacterial genomes range from 0.5 
Mb to 14 Mb.  
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• Eukaryotic genomes are diverse, from 
approximately 10 Mb in some fungi to 
more than 100000 Mb in certain plants. 
•   
• Genome size in eukaryotes is poorly 
correlated with organismal complexity. For 
example, the largest genome known is that 
of the protozoan Amoeba dubia, at 670000 
Mb.  

Figure 8.1 - Overview 

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

~ 1mm long (1000X 
cell),  

10% cell volume= 
supercoiled or 
twisted 
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Lateral gene transfer 
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Figure 8.2 Flow of genetic information 

2) Flow of genetic information  
DNA replication 
RNA and protein synthesis: transcription and translation 

Table 8.1 Figure 8.5 

DNA replication 
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Figure 8.6 - Overview 

Bacterial 
DNA 
replication 

Figure 8.7 (2 of 7) 

Figure 8.7 (3 of 7) Figure 8.7 (4 of 7) 
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Figure 8.7 (5 of 7) Figure 8.8 

Figure 8.9, step 1 Figure 8.9, step 2 
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Figure 8.9, step 3 Figure 8.9, step 4 

Figure 8.9, step 5 Figure 8.9, step 6 
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Figure 8.9, step 7 Figure 8.9, step 8 

Figure 8.10 - Overview (1 of 4) 

L3 . Genetics 2.  
Regulation of bacterial gene expression  

  Mutations 

  Genetic Exchange in Prokaryotes  
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Figure 8.12, step 1 

3) Regulation of bacterial gene expression  
Repression and Induction 

The operon model  

Figure 8.12a, step 3 

Figure 8.12a, step 2 Figure 8.12b, step 2 
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Figure 8.12b, step 3 Figure 8.13 - Overview 

cAMP acummulation (alarmone), binding to allosteric site CAP (catabolic 
activator protein), followed by binding to lac promoter 

Positive Regulation  

Figure 8.14a 

Catabolic activator protein 

Figure 8.14b 
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Mutations 

Figure 8.15 - Overview Base substitution  

Figure 8.16a Figure 8.16b 
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Figure 8.16c Figure 8.16d 

Mutagens are chemical, physical, or biological 
agents that increase the mutation rate. 
 
Mutagens can alter DNA in many different 
ways. However, alterations in DNA are not 
mutations unless they can be inherited. 
 
 Some DNA damage can lead to cell death if 
not repaired, and both error-prone as well as 
high-fidelity DNA repair systems exist. 
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Figure 8.17 - Overview (1 of 3) 

Nitrous acid (HNO2) mutation 

Figure 8.18 - Overview 

Nucleoside analogs 

Figure 8.19 - Overview 

Thymine dimers 
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Figure 8.20 - Overview Figure 8.21 - Overview (1 of 3) 

The SOS system  Molecular Events in Homologous Recombination 
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Molecular Events in Homologous Recombination 

 
Figure 8.23a 

Genetic Exchange in 
Prokaryotes  

Griffith’s experiment 

Figure 8.23b Figure 8.23c 
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Figure 8.23d 

35S  

 

32P 

 

Only DNA component carries the genetic 
information 

Genetic Exchange of Information 

•  Conjugation 
•  Transformation 
•  Transduction 

Figure 8.24, steps 1–2 

Transformation 
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Figure 8.24, step 3 Figure 8.25 

Figure 8.26a 

Conjugation 

Figure 8.26b 
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Figure 8.26c Figure 8.28 - Overview 

Figure 8.27, step 1 

Transduction 

Figure 8.27, step 2 
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Figure 8.27, step 3 Figure 8.27, step 4 

Figure 8.27, step 5 
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1327 bp; 41 IR 

5.7 kb 

Transposition  

Figure 8.29a–b Figure 8.29c, step 1 
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Figure 8.29, step 2 


