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თბილისის ჰუმანიტარული სასწავლო უნივერსიტეტი
TBILISI   HUMANITARIAN  TEACHING UNIVERSITY

Syllabus
	Name of the course/module
	Biochemistry 1

	Code of the course
	PhM0413DM


	Status of the course
(elective/compulsory)
	Compulsory course
for the one-cycle higher educational Programme-Dentistry

	ECTS


	4 credits.Total:100 hours
Contact Hours–49 hours (Class Meeting Time Period:15L/30Pr.)  + 4 hours
 (Midterm: 2h and Final Examination 2h):
Individual Work-51 hours

	Authors (lecturer)
	Marine Shavlakadze - Ph.D in Chemical and Biologica Engineering, THTU associated professor 
Tel598550358
e–mail - marishavlakadze@gmail.com
Consultation days: according to consultation schedule

	Aim of the course
	The aim of the course is to teach students: Cell Biochemistry. The mechanism of regulations on metabolism at the molecular level, and on the clinical correlations of pathologies developed from the metabolism disorder. Also,  to examine the processing of metabolism in case of various diseases for detecting typical biochemical changes. All of these things create a basis for rational treatment  and the correction of metabolism disorders.

	Program prerequisits
	Medical Chemistry

	Assessment system and criteria
	Assessment system of the Tbilisi Humanitarian Teaching University's is divided into the following components:
The total marks of the mid term Out of the overall assessment (100 points) is 60 points, which includes three kinds of grades:
Student’s activity during a semester;
One-midterm exam;
Final exam-40 points.
Theminimum competence requirement for mid termevaluation components is at least 18 points in total.
The minimum competence requirement of the final evaluation is 50% of the total mark from final evaluation that means 20 points out of 40.
Evaluation System includes:
 I. Five Forms of Positive Assessment:     
     (A) Excellent – 91% and more from maximum evaluation 
     (B) Very good – 81-90% from maximum evaluation
     (C) Good –  71-80% from maximum evaluation
     (D) Satisfactory – 61-70% from maximum evaluation
     (E) Sufficient –  51-60% from maximum evaluation
     II.   Two Forms of Negative Assessment: 
(A)(FX) Fail (Not passed ) - 41-50 from maximum evaluation score, which means that the student will need to work more and to retake the test after additional independent work;
(B) (F) Fail – A student gets 40 points, or  less from maximum evaluation, which means that the work done by him/her is not sufficient and s/he has to retake the course from  the beginning.  
1. One of the negative assessments: In case of not passing, the University fixes additional exam at least in 5 days, after the announcement of final examination results, which must be published in the examination table.
2. The grades, which student gets after additional test is a student's final grades, in which is not considered the negative points of the major examination.
If a student receives from 0 to 50 points after additional test, in the final exam sheet is formed (F) - 0 for the student.

	Course description

	appendix 1

	Assessment system/activities, methods
and criteria
	The sum of the course assessment (100 points)  breaks down as follows:
· Activities(Attendance and participation)-15points
· Laboratory works -5points
· Midterm – 40 points
· Final exam -40 points
· Academic activity includes students work and involvement activity during the class (preparation state, knowledge of material, participation in class discussions about different problems,  cases, histories, writing quizzes, etc.
The student is assessed15 times,  1,0 points is maximal point for each class:
1point: The student is well trained, correctly explains the practical nature of the tasks set forth in the syllabus material fluently. Answers to the questions are complete, correct and justified. The student is aware of the problem and are well aware of the issue.
0.5 points: The student possesses scarcely a part of the syllabus provided by the community, answersto the questions  are correct, but incomplete / unsubstantiated. 
0 point: The student is not ready. Does not possess the prescribed syllabus topic,  is not able to answer the questions. 
Labworks – 5points. There are planned two laboratory works each 2.5 points.
2-2.5 points - student performs the laboratory himself/herself, after makes report of full value and discusses correctly on lab results.
1-2 points – student passively involves in the labwork, and /or the report is not complete with non-valuable discussions on lab results. 
0-1 points - student is not ready. Does not possess the prescribed labwork topic, is not able to answer the questions
Midterm exam - 40 points, administered in  writtenform (the test),

Final Exam -40 pointsThe examination is conducted by a combination of written(computer test) and oral exam and includes:
· The computer test -25 points
· Verbal task -15 points / 3 brief topics, each is equal 5points
Criteria of assessment of oral topics are :
5 points –The answer is complete; Terminology is configured; student obtains perfect knowledge of the topic, s/he coveres of the material fluently, summarises core and additional literature, reveales critical thinking and logical analysis.
4 points -The answer is not absolutely complete; student obtains knowledge of the topic, without important mistakes,  s/he coveres of the material fluently, summarises core literature, reveales critical thinking and logical analysis.
3 points - The answer is not complete; student obtains satisfactory knowledge of the topic,  s/he coveres of the material by mistakes, summarises core literature, reveales less of critical thinking and logical analysis.
2 points - The answer is weak; student obtains satisfactory knowledge of the topic,  makes mistakes, doenot summarises core literature,  cant make critical thinking and logical analysis.
1 points - The answer is substantially incorrect. Set out in the relevant material of the individual fragments. The student is not able to analyze the material.

Duration of final exam 2h.


	Core literature:
	1. Textbook of Biochemistry With Clinical Correlations,T.M. Devlin.

	Additional literature
	1. Harpers Illustrated Biochemistry 29th Edition , 2011
2. Harper’s  illustrated  biochemistry By Robert K. Murray and at all. 2009
3. Biochemistry. Lippincott’s Illustrated Reviews - Pamela C. Champe, Richard A.Harvey., DeniseR.Ferrie . 6th edition, 2014

	Learning outcomes, competences
(general and field specific)
	Knowledge
1. Student identifies main structural-functional relations of complex molecules on the example of globular and fibrous proteins
2. Student describes biochemical aspects of cell-cell communication: principles of signal transduction, ligands, different kind of receptors and their characterization.
3. [bookmark: _GoBack]Student describes main aspects of carbohydrate metabolism in terms of regulation and dysregulation, which is prerequisite of various diseases.

Skills
4. Student combines theoretical approaches to explain complex phenomena
5. Student applies basic knowledge of safety standards and equipment of biochemical laboratories and simple methods of laboratory working
6. Student correlates about structural-functional relations in macromolecules and biochemical changes with particular disorders and different type of diseases
7. Student analyzes the strengths and limitations of each of the major theoretical approaches for understanding specific phenomena
8. Student integrates different types of information about changes of organic macromolecules to the dysfunction of different pathways
9. Student analyzes the role of structural changes translation into dysfunction.

Responsibilities
10. Student organizes work in groups and individually


	Learning/Teaching methods

	· Lecture/ practical/ Laboratories
· Individual/Group work
· Verbal teaching method
· Demonstration of study materials
· Presentation 
· Explanation  methods
· Discussion/debate





Appendix1

Course description:
Topics of the lecture, practical classes/laboratory work/working group, literature
	Week №
	Type of
the class
	Topics
	Contact hours
	literature

	Iweek

	Lect.
	General overview of Biochemistry. Energy fuels for the body.
	1
	1

	
	Pract.
	Energy fuels for the body. Metabolic changes of the body during different energy states (feeding, fasting)
	2
	1

	IIweek

	Lect.
	Metabolic Fuels and Dietary Components
	1
	1

	
	Pract.
	Water, acids, buffers.
	2
	1

	IIIweek
	Lect.
	Amino Acids in Proteins; Structure-Function Relationships in Proteins; primary, secondary, tertiary and quaternary structures of proteins. 
General Characteristics of Three-Dimensional Structure; Quantitation of ligand-binding.
	1
	1

	
	Pract.
	Amino Acids in Proteins;  General Structure of the Amino Acids; Classification of Amino Acid Side Chains;  Variations in Primary Structure;  Modified Amino Acids; Levels of the protein structure organization. Structure-Function Relationships in Proteins; General Characteristics of Three-Dimensional Structure. Quantitation of ligand-binding.
	2
	1

	IVweek



	Lect.
	Globular proteins. Myoglobin and hemoglobin.
Fibrous proteins. Collagen, elastin, keratin.
	1
	1

	
	Pract.
	Globular proteins. Myoglobin and hemoglobin: structure, oxygen-binding. Allosteric effects of the affinity of hemoglobin to the oxygen. Hemoglobin variants and Hemoglobinopathies. Fibrous proteins. Collagen: structure, biosynthesis. Collagen diseases. Structure of Elastin. Role of 1-antitrypsin in elastin degradation.
	2
	1

	V week

	Lect.
	Enzymes, as catalysts, Classification and nomenclature. Mechanism of action.Factors affecting reaction velocity.
	1
	1

	
	Pract.
	Enzymes, as catalysts, Classification and nomenclature. mechanism of action;  Functional Groups in Catalysis;  transition state; active center coenzymes.Factors affecting reaction velocity: Effects of enzyme and substrate concentrations, рН and temperature to the speed of enzyme reaction.                                                        Labwork # 1.
	2
	1

	VIweek
	Lect.
	Kinetics of enzymatic reaction, Factors acting on the reaction velocity. Regulation of enzyme activity.  Allosteric enzymes. Isoenzymes. Enzymes in clinical diagnosis.
	1
	1

	
	Pract.
	Kinetics of enzymatic reaction, Km; michaelis-menten equation; factors  acting on the reaction velocity. Regulation of enzyme activity. Inhibition of enzyme activity: reversible and irreversible. Allosteric enzymes. Isoenzymes. Enzymes in clinical diagnosis.
	2
	1

	VII week

	Lect.
	Cellular Bioenergetics: ATP and O2. sources of acetyl-CoA and metabolism; pyruvatedehydrogenase complex.
	1
	1

	
	Pract.
	Cellular Bioenergetics: ATP and O2. sources of acetyl-CoA and metabolism; pyruvatedehydrogenase complex; Reactions of TCA cycle; Regulation  and energetic effect of TCA cycle.
	2
	1

	VIII week
	Midterm
	2
	

	IX week

	Lect.
	Oxidative Phosphorylation and Mitochondrial Function
	1
	1

	
	Pract.
	Oxidative Phosphorylation and Mitochondrial Function
	2
	1

	X  week

	Lect.
	The metabolic processes of carbohydrates. The biosynthesis of glycogen. (Glycogenesis). The breakdown of glycogen. Glycolysis. Clinical correlations.
	1
	1

	
	Pract.
	The breakdown of glycogen. Glycolysis. Clinical correlations.
Alcohol fermentation.  Ethanol oxidation in the liver. The shuttle-type mechanism of restoring equivalents. Glucose aerobic and the energetic effect of oxidation.
	2
	1

	XI  week

	Lect.
	Hexose monophosphate shunt.Fructose and galactose metabolism. Regulation of carbohydrates metabolism.
	1
	1

	
	Pract.
	The disorders of carbohydrate metabolism. Clinical correlations.
	2
	1

	XII week

	Lect.
	Lipid metabolism. Lipid transport anddeposition. Aciglycerols or Triglycerol. phospholipids. steroids.  The   oxidation of fatty acids.  Fatty acids biosynthesis. Lipogenesis.Triaciglycerides biosynthesis. Intracellular lipolysis and its regulations. The biosynthesis of phospholipids.
	1
	1

	
	Pract.
	The biosynthesis of phospholipids. The disorder of fatty acid metabolism. Clinical correlations. 
	2
	1

	XIII week
	Lect.
	The metabolism of ketone bodies. sphingolipids. cholesterol. disorders of lipid metabolism.
	1
	1

	
	Pract.
	The utilization of ketone bodies.The disorder of the metabolism of ketone bodies. The disorder of sphingolipids. The disorder of the metabolism if sphingolipids. The biosynthesis of cholesterol. The disorder of cholesterol metabolism. The disorder of lipid metabolism. Obesity. Liver fatty degeneration. The disorder of the  metabolism of lipoproteins. Clinical correlations.Labwork # 2.
	2
	1

	XIV week
	Lect.
	Amino acid metabolism. The intracellular breakdown of proteins.  The ways for diluting ammonia in the organism. Urea biosynthesis. Ureagenesis regulations.
	1
	1

	
	Pract.
	The ways for diluting ammonia in the organism. Urea biosynthesis. Ureagenesis regulations. Urea biosynthesis disorder. The biosynthesis of amino acids. Clinical correlations. disorders of amino acid  metabolism.
	2
	1

	XV week
	Lect.
	Pigment metabolism. Haem breakdown. Haemoglobin biosynthesis. Hyperbilirubin. Biosynthesis  and breakdown of purinenucleotides. Disorders of purinenucleotides metabolism.
	1
	1

	
	Pract.
	The breakdown of purinenucleotides. The biosynthesis of purinenucleotides. Clinical correlations.
	2
	1

	XVI week
	Lect.
	Metabolism of pyrimidine nucleotides. Chemiotherapic agents’ intrusion into the metabolism of purine and Pyrimidine nucleotides. Clinical correlations
	1
	1

	
	Pract.
	Metabolism of pyrimidine nucleotides. Chemiotherapic agents’ intrusion into the metabolism of purine and Pyrimidine nucleotides. Clinical correlations
	2
	1

	XVII- XVIII
week
	Final Exam
	2
	

	XIX-XXweek
	Additional  exam
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