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Summer School
“Modern principles and application of medical biotechnology” 
The aim of the Summer School is to provide students the knowledge and skills of biotechnology and medical biology. Based on theoretical and practical insights into human genetics and basics of biotechnological research, the skills and techniques of modern biology, medical microbiology and clinical therapies are mediated.
Moreover, in this Summer School,  the professors/lecturers from University of Greifswald might get an idea of ​​the suitability of participants and talented students for a further successful and productive research in Germany in form of  a PhD scholarship from either Vietnam or Germany at the University of Greifswald.

The lectures, seminars and practical exercises of the Summer School  are divided into four modules:

1. Human Genetics (Prof. Dr. M. Wehnert).

2. Basics of biotechnological research (Prof. Dr. T. Schweder / PD Dr. M. Lalk).
3. Infection Biology / Medical Microbiology (Dr. I. Steinmetz).

4. Introduction to the theory and practice of clinical research of wound healing (Prof. Dr.
Dr. H. Metelmann).
Course program

Module 1 - Human Genetics
Day 1 [ 6 hours lecture]
1. Introduction: the structure of the genetic material (DNA, RNA, chromosomes)
2. DNA replication, mitosis, meiosis in humans, genetic code and protein biosynthesis 3.Gendefinition, gene regulation (eukaryotic)
4. Mutations and mutagenesis in humans
5. Gene mutations (base substitutions, scanning mutations (frame shifts), repeat extensions)
6. Chromosomal mutations (euploidy, aneuploidy, structural and numerical aberrations)

Day 2 [4 hours lecture, 4 h practice]
1. Mendelian laws, Pedigreeanalyse, Mendelian inheritance of disease in human systems
between (autosomal dominant, autosomal recessive, X-linked recessive / dominant)
2. Expressivity, penetrance, heterogeneity, pleiotropy, phenocopy.
3. Non-Mendelian inheritance (mitochondrial inheritance, Polygenic and multifactorial inheritance)
4. Population Genetics (Hardy-Weinberg Equilibrium), distribution of alleles in populations, heterozygosity lethal alleles in populations, the effects Alleldrift
5. Cytogenetics: Evaluation of human karyogram (Idiogramms)

Day 3 [4 hours lecture, 4 h practice]
1.  Molecular Genetics (Human Genome Project HGP)
2.  Molecular Genetics (identification of disease genes, positional cloning)
3.  Detection of inheritance patterns and simulation of genetic counseling
Day 4 [6 hours lecture]
4.  Molecular genetic diagnosis of hereditary diseases
5.  Animal models of human genetic defects
6.  Gene therapy and prevention of genetic diseases
Day 5 [2 hours lecture, 3 hours exercises]
1.  DNA sequencing (Sanger sequencing, new generation sequencing )
2.  Evaluation of DNA sequencing data
DAY 6  test 
Module 2 - Biotechnological research
Day 8 [3 hours lecture, 5 h practice]
1. Principles of molecular biotechnology (milestones, reservations, economy, GM
law, patenting)
2. Principles of modern genetic engineering techniques (Cloning protocols and metabolic engineering ring)
3. Cloning strategies (planning on the computer, Comparison of four protocols SLIC,  TOPO,Ligation, RED-ET)

Day 9 [4 hours lecture, 4 h PRACTICE]
1. Gene expression (E. coli expression systems, B. subtilis and other industrial hosts, fusion-
proteins, translation, protein stability, secretion)
2. Good laboratory practice and labor organization (works for Genetic engineering , sample, media labeling and documentation)
3. Check the cloning (colony PCR, plasmid screening, testing restriction) 

Day 10 [4 hours lecture, 4 h PRACTICE]
1. Natural product clusters (NRPS, PKS, heterologous expression of enzyme mega-clusters)
2. "omics" (genomics, transcriptomics, proteomics, metabolomics)
3. Growth experiments with environmentally regulated promoter-reporter gene fusion strains
Day 11 [4 hours lecture, 4 h PRACTICE]
1. Regulation of gene expression in prokaryotes
2.Principles of bioinformatics (databases, online resources, software)
3. Enzyme assays, protein gels
Day 12 [2 hours lecture, 6 h PRACTICE]
1. Visualization principles and visualization software (perception, color theory, software
tools such as Inkscape, Circos)
2, Analysis and presentation (use of scientific image processing such as ImageJ, Basic techniques for creating a poster in English with the results / findings)
DAY 12  test 
Module 3 - Infection Biology / Medical Microbiology
Day 13  [2 hours lecture, 6 h PRACTICE]

1. Principle of medical microbiology (normal flora, classification of pathogenic organisms, identification methods)
2. Cultural methods in medical microbiology diagnostics I
Day 16  [2 hours lecture, 6 h PRACTICE]

1. Bacterial virulence I

2. Cultural methods in medical microbiology diagnostics II
Day 17 [2 hours lecture, 6 h PRACTICE]

1. Basic immunology and anti-bacterial immune mechanisms
2. Serological methods in the clinical microbiological diagnostics
Day 18  [2 hours lecture, 6 h PRACTICE]
1. Bacterial virulence II
2. Molecular methods in the clinical microbiological diagnostics
DAY 19  test 
Module 4 -Theory and practice of clinical research of wound healing
The course includes 10 seminars (Days 16-25)

15th/16th. Day [ 2 h Seminar]
Principles of wound healing - "The clinical approach"
17th/18th. Day [2 h Seminar]
Standards of wound healing - "Just dressing and medication"
22nd Day [4 hours seminar]
Translational techniques of wound care - "Learning from Vietnam"
23rd Day [4 hours seminar]
Research in wound healing - "About triterpenes and atmospheric pressure plasma"
24th Day [4 hours seminar]
Clinical models in wound healing research - "Laser skin lesions and skin-splitting extraction area "
25th Day [4 hours seminar]
Assessment of healing success (Ex. with an aesthetic analogue scale)
26th DAY TEST

15th - 26th Day 

Two-week clinical internship experimental (days 15-18  2 h each, days 22-26  4 h each )
20th Day  presentation evening program
The accompanying program for  the participants about life in Germany today for an informed and entertaining information and the motivation to study at Greifswald University 

• The German society today 

• The biotech scene in Greifswald 
• Living and Studying in Germany
• German evening 
