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Discipline objectives (course and practical works) 

 

The analytical program aims to provide the students with knowledge on the types and 

importance of plant biotechnology products, techniques for obtaining genetically modified 

organisms and identifying their presence in food products.   

The practical work aims to familiarize students with laboratory techniques, laboratory 

equipment and methods for identifying the presence of GMOs in food products. To understand 

the importance and contribution of biotechnology methods in food production; to know the 

laboratory methods for genome analysis and identification of GMOs in food products; to know 

the national and international regulations in the field. 

 

Contents (syllabus) 

Course content 

1. Classical and modern biotechnologies: Brief history of modern biotechnologies; 

Biotechnologies for health insurance; Production of antibiotics;Production of hormones; 

Biosynthesis of vitamins; Production of vaccines and immunogenic substances. 

2. Biotechnologies in modern agriculture: Limits of traditional agriculture in meeting food 

needs; Alternative solutions for increasing agricultural production; Green revolution; Current 

trends in modern agriculture; Aspects of the introduction and use of genetically modified crops 

(GMOs) in agriculture in Romania and worldwide 

3. Molecular basis of genetic engineering: Structure of nucleic acids; Genetic code and its 

characteristics; Gene expression; Gene structure in eukaryotes 

4. First stage of transgenesis. Identification, isolation and cloning of genes of interest; 

Restriction enzymes used in gene identification and isolation; Cloning vectors and recombinant 

vectors; Obtaining transgenes 

5. Second stage of transgenesis. Transfer of genes of interest to crop plants: Indirect methods of 

gene transfer; Bacteria-mediated transformation; Virus-mediated transformation; Direct 

methods of gene transfer; Biolistic method; Protoplast transformation method; Electrophoresis; 

Other direct methods of gene transfer, at experimental stage 

6. Third stage of transgenesis. Selection and testing of transformants: Selection using marker 

genes; Selection using reporter genes; Practical applicability of transgenesis; First generation of 

transgenic plants; Second generation of transgenic plants; Third generation of transgenic plants; 

Estimated risks in the use of transgenic organisms 

7. Implications and practical use of transgenic organisms. 

8. Identification of foodstuffs containing raw materials derived from genetically modified 

organisms by methods based on molecular markers 



 

Applied laboratory works content 

Biodiversity/ genetic erosion 

Vegetative propagation methods 

Genetic engineering 

Protoplast fusion 

Haploidy 

Methods based on molecular markers - RAPD and AFLP 

Methods based on molecular markers – SSR and SNP/KASP 

Methods based on molecular markers- Real Time PCR 
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Evaluation 

 

Evaluation form Evaluation Methods 
Percentage of the 

final grade 

Exam Oral and writing examination 60% 

Appreciation of the 

activity during the 

semester 

Oral assessment during the semester, 

verification tests and final laboratory 

colloquium. 

40% 
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