Molecular Biotechnology
Module control work №1

“Cellular biology and genetic engineering”
1. The Definition of Biotechnology. Categories of biotechnology

2. History of biotechnology innovations. Future of biotechnology innovations

3. The techniques used in modern biotechnology

Genomic Analysis Techniques

Karyotyping for DNA sequencing, cycle sequencing polymerase chain reaction or PCR, steps of PCR, its application, “real time” PCR, in situ hybridization (ISH), nested PCR, reverse transcriptase-PCR (RT-PCR), in situ RT-PCR, restriction fragment length polymorphism (RFLP), chromosomal walking

Genomic expression techniques

Methods for identifying protein expression 

Spectrophotometry, polyacrylamide gel electrophoresis (PAGE), Western blotting, Northern blotting, in situ hybridization

Proteomics techniques

Micro dissection, immunoprecipitation, yeast two-hybrid (Y2H) method, isotope-coded affinity tagging, expression system methods or cloning

DNA cloning. Expression vector or cloning vector. Sticky ends. DNA Ligases. Transfer of DNA chimera into the host cell

Protein labeling for gene expression estimation

Metabolomics techniques

Fluorescence activated cell sorting (FACS), protein arrays, DNA microarrays, RNA interference (RNAi)

4. DNA altering. Recombinant DNA 
5. Genetic engineering common characteristic

6. Gene’s structure, exons and introns. Palindromes
7. Operons. Lac-operon structure and action, inducer of Lac operon. Promoter, operator, structural genes, terminator.  Promoter’s consensus sequences

8. Gene expression regulation. The scheme of gene expression regulation in eukaryotes. TATA box in gene expression regulation. Enchancers, attenuaters, silencers or suppressors
9. Genome transposable elements: transposons, retrotransposons, DNA transposons. Retroviruses. Insertion sequences. Plasmids. Bacteriophages. Lytic and temperate phages 

10. Recombinant DNA technology. Procedure for the gene transfer in recombinant DNA technology. Creation of “sticky ends” by the restriction enzyme. Dissecting a specific portion from the DNA. Recombinant DNA technique (chart). Steps of in vitro recombination

11. Gene cloning usage

12. Recombinant human proteins 

13. Transfection rate for eukaryotes
14. Products derived from genetically engineered microorganisms. New strains of organisms (genetically modified and transgenic)
15. Techniques for gene incorporation into a host cell

16. Methods for GMOs production 
17. Plasmids at earliest genetically modified bacteria creation
18. Homologous recombination. Transduction. Conjugation

19. Knock out organisms
20. Hybridomas. Liposomes. 

21. Cloning

22. Transgenic and GMO plants creation methods

23. Callus cultures

24. Agrobacterium tumefaciens usage 

25. Agricultural usage of new strains

Molecular Biotechnology

Module control work №2
“Bases of molecular biotechnology methods”
1. History of nanobiotechnology
2. The basic concepts and the methods of nanobiotechnology. Langmuir–Blodgett films
3. The structures of the cell as an example of nanostructures

4. Magnetic nanoparticles, zerovalent noble metal nanoparticles, quantum dots usage in molecular biotechnology
5. Fullerenes, carbon nanotubes 

6. Nanobiotechnology in medicine and healthcare: diagnostics, therapy of diseases. Super paramagnetic iron oxide nanoparticles usage for the detection of virus particles. Magnetic nanoparticles in allergy tests, detection of DNA with gold nanoparticles
7. Nano-medicinines development

8. Nano-biosensors. Quantum dots and zerovalent noble metal nanoparticles for biosensors creation.
9. Possibilities of stem cells usage 

10. Nanotechnology application in the food industry, agriculture and forestry, animal husbandry. Plastic packaging films with nanoparticles. Electronic nose and the electronic tongue. Nano bar codes. Herbicides determination. Nanosensors for testing livestock diseases. Livestock tracking determination. Fish vaccination
11. Ecological problems solving by nanobiotechnology. Nanoparticles of iron oxide usage to remove arsenic in water. Nanotechnology-based filters. Solar cells.
12. Making nanoscale structures using biotechnology. Phage M13 usage for liquid crystals. Peptides as templates for the formation of semiconductor nanoparticles.
13. Prospects for nanobiotechnology

