GENETIC ENGINEERING

(Specialization Agricultural Biotechnologies, 2" Year of study, 2" Semester)
Credits (ECTS): 5
Course category: Core discipline (mandatory)
Course holder: Prof. PADUREANU SILVICA, PhD.

Objectives of the discipline:

Course: Formation of a unified concept regarding the ways of creating recombinant molecules and their
application for various purposes.

Applications: Knowledge of the stages of gene cloning: production of recombinant molecules and their
introduction into host cells, gene expression and production of recombinant proteins; knowledge of the
applications of molecular biotechnological processes in different fields: agriculture, medicine, food
industry.

Contents (syllabus)

Course (chapters/subchapters)

1. Chapter I Introduction to genetic engineering.
1.1. Brief history. 1.2. Achievements in genetic engineering.

2. Chapter Il. Nucleic Acid Handling.

2.1. Purification of Nucleic Acids.

2.2. Determination of Concentration and Purity of Nucleic Acids.
2.3. Separation of Nucleic Acids

3. Chapter I11. Enzymes used in the manipulation of nucleic acids.
3.1. Endonucleases.

3.2. Exonucleases.

3.3. Alkaline phosphatase.

3.4. DNA ligase

4. Chapter IV. In vitro DNA amplification technique — PCR.
4.1. Limits and critical parameters.
4.2. Variants of the PCR technique.

5. Chapter V. DNA sequencing.
5.1. Sanger method.

5.2. Nucleic acid labeling.

5.3. Bioinformatics concepts.

6. Chapter V1. Site-directed mutagenesis and gene cloning.
6.1. Techniques and strategies.
6.2. Cloning and expression vectors.

7. Chapter VII. Genome editing.

8. Chapter VIII. Production of recombinant proteins.

9. Chapter 1X. Applications of genetic engineering

10. Chapter X. Synthetic biology. Ethical issues in genetic engineering.

Practical activity




1. Organization of a research laboratory for genetic engineering.

2-3. Preparation of solutions. Ways of expressing concentrations. Making dilutions. Calculations for
making dilutions. Serial dilutions.

4-5. In vitro DNA amplification — practical aspects, amplification of a gene by PCR.

6-7. Agarose gel electrophoresis — separation and purification of DNA from agarose gels.

8 -9. Cloning of DNA fragments into cloning vectors.

10-11. Composition of primers for standard PCR. Characteristics of oligonucleotides: calculation of Tm;
GC content.

12-13. Analysis of results from Sanger sequencing.

14. Evaluation (examination) of laboratory work.
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Evaluation
Evaluation form Evaluation Methods SETEBIEE O e el
grade
Final exam Written / oral examination 60%
Evaluation of the activity Written and oral assessments during the 40%
during the semester semester
Contact

Prof. PADUREANU SILVICA, PhD

Faculty of Horticulture, IULS

3 Mihail Sadoveanu Alley, lasi, 700490, Romania
Tel: 0232407364

E-mail: silvica.padureanu@iuls.ro

Clasificarea disciplinelor dupa categoria formativa*:

Studii de LICENTA:

Disciplinid fundamentali = Core discipline (F)

Disciplina de specialitate = Specialized discipline (S)

Disciplina complementara = Complementary discipline (C)

Studii de MASTER:

Disciplina de aprofundare = Further study (A)

Disciplina de sinteza = Synthesis study (S)

Clasificarea disciplinelor dupa regimul frecventarii:

Obligatorie = mandatory

Optionala = elective

Facultativa = optional

* Ultima litera de la codul disciplinei din Planul de invatamant ne arata categoria formativa a
disciplinei



mailto:silvica.padureanu@iuls.ro

