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Building on basic knowledge of biochemistry and molecular biology gained so far in module BMO03,
lectures in this module focus on the organization of the genome and regulatory processes within the
body on the genetic and molecular level. Gene expression including transcription, posttranscritional
modifications, translation, and posttranslational modifications are discussed in detail and basic
knowledge on how gene expression can be regulated at different levels of the process including
epigenetic mechanisms is provided. Moreover, the role of gene expression as part of molecular
circuits and complex regulatory loops within the body (e.g cell cycle clock, iron metabolism) is
discussed.

Another focus of this module is set on human genetics. Information on the most important alterations
of the genome at different levels (genome mutations, chromosome aberrations and gene mutations)
and on exemplary diseases associated with these alterations is given. Basic terms used in human
genetics (e.g. genotype and phenotype, dominant and recessive alleles, homozygote and
heterozygote, genetic polymorphism, monogenetic versus polygenetic diseases, germline mutation
versus somatic mutation) are discussed. Moreover, basic knowledge on population genetics and
different modes of inheritance for single gene diseases (e.g. recessive versus dominant inheritance)
is provided. Possible causes and pathophysiologic mechanisms of atherosclerosis and the metabolic
syndrome as examples of polygenetic, multifactorial diseases are discussed, and the concept of
personalized medicine is introduced.

Finally, in a practical laboratory training, state-of-the-art molecular and genetic techniques are
presented and applied by the students.
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BMO5 BMO5.01 Organgtlon of the Genome and Molecular Control of Gene 15
Expression

BMOS BMO05.02 Human Ge.netlcs and Genetics in the Context of Diseases and 15
Therapeutics

BMOS BMO05.03 | Molecular Analysis of Cellular Systems 2,0

ECTS to be obtained 5,0
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