Metodical instruction of Modul 1

Lesson I

Levels of vital matter organization. Optical instruments and its usage.

The Purpose of the Lesson. The living things that inhabit our planet share a common set of characteristics that distinguish them from non-living things. This features include organization, homeostasis, movement, growth and others. On the other hand living things have several levels of organization. The study of these matters has enabled man to recognize the unity of all living, and to determine his own place in nature.

Most of living things are composed of cells. Cell structure in a simple form may be elucidated by examining with the aid of a microscope.

Having studied this theme the students must know the following:
· What is the subject of medical Biology.

· The main branches of this science.

· The levels of living matter organization.

· The main parts of the light microscope and how to use it.

· The methods of the temporary slides preparing.

Practical work

Work 1. The compound light microscope.

This is the most commonly used microscope. The object is seen by transmitted light, i.e. the light coming from behind and through the object. The microscope has 3 main parts:

# Mechanical part:
· base

· stage

· ocular tube

· revolver

· coarse adjuster – for initial focusing

· fine adjuster – for final focusing

# Optical part:

· eyepiece lens

· low power objective lens and high power objective lens

# Illuminating part:

· reflecting mirror

· condenser with diaphragm

How to work with a microscope.

Take a microscope from a boke with the right hand and put down on the table. Clean carefully the optical part (eyepiece and lens) and mirror with the smooth cloth. Take low power objective lens turning the revolver. Illuminate the range of vision turning the mirror.

Put the preparation on the stage and examine it. Find the object with the help of focus adjustment knob. Do the diagram of the preparation and mark the main parts of the object.

Work 2. How to prepare the temporary slides.

Experiment 1. Cotton pibres.

Put a few cotton pibres in the drop of water on the slide. Cover it with a cover-slip so that no air bubble appears under it. Examine prepared slide under high power and drow.

Experiment 2. Plant cells.

Cut a slice of onion. With forceps peel the epidermis from the inside of the scale. Place this tissue on a microscope slide and cut a small piece from it with a scalpel. Cover the square of epidermis with a drop of iodine solution and carefully lower a cover slip over it. The epidermis here is one cell thick; the cells can be seen in transparency if a small piece of the tissue is placed on a slide. A little iodine solution may stain the nuclei light brown, and starch grains present will dark blue. Examine the main part of the cell. Draw and label pully.

Suggested Reading:

K.L. Lazarev “Medical Biology”. - Simferopol, 2003. – p 3-10, 16-19.

Lesson II

Cell morphology. Structure of the cytoplasm and nucleus.

The Purpose of the Lesson. Living things exist in a vast variety of forms, but in the majority of cases, it can be seen that their bodies are constructed of cells. The cells may be defined as the smallest unit of organization of matter, which in present conditions, is capable of sustaining all the processes which collectively constitute “life”. The beginning of the disease is in the cell. That’s why in order to acquire same idea about treatment a disease a typical cell mast be studied. 

Having learnt the theme students must possess by the following information:

1. The modern theory of cellular organization.

2. Structure of the eukaryotic cell:

· cytoplasmic matrix, cyclos,

· membranous organelles: mitochondria, chloroplasts, endoplasmic reticulum, Goldi apparatus, lysosomes, peroxisomes, vacuoles,

· non-membranous structures: ribosomes,  cilia and flagella, centrioles, microtubules and microfilaments,

3. Chemical composition of the cell: inorganic and organic compounds.

4. Structure and function of the nucleus. Chromatin: heterochromatin and euchromatin

 Practical work

Work 1. Chloroplast in the plant cells

Examin the onion cells under the microscope. Draw and label cell-wall, cytoplasm, nucleus, chloroplasts.

Work 2. Frog’s blood. 

Examine red blood corpuscles of the frog and draw it. Mark nucleus and cytoplasm of the erythrocytes.

Work 3. Glycogen granules in the liver cells.

Examine liver cell, draw it and lebel glycogen granules in the cytoplasm.

Suggested Reading:

1. K.L. Lazarev “Medical Biology”. - Simferopol, 2003. – p 13-15, 20-22, 27-44.

2. Lecture material.

Lesson III

Cell membranes. Transport across the membranes.

The Purpose of the Lesson. Cell membranes are one of the impotent structural component of the living cell. They serve as a boundary between the cell and its environment, they enable separate compartments to be formed inside cells in which specialized metabolic pathways can take place. They also act as receptor sites and perform other function. Studying of the membrane’s properties is impotent for understanding of the cell functions. The questions studied at the lesson:

1. Structure and main functions of the cell membranes.

2. Characteristic the basic methods by which a substance moves in and out of the cell:

· diffusion

· osmosis

· active transport

· endocitosis (phagocytosis and pinocytosis)

· exocytosis

3. Anabolism and catabolism. ATP.

 Practical work

Work 1. Passage of water and other chemical substances across the cell membranes.

Stady and copy the diagram: “Transport  of substances across membranes”. Show the different ways of this movement in and out of cells.

Work 2. Plasmolis in the cells.

Same of the epidermis from an Elodea leaf is stripped and mounted on a slide with some woter. Examine cells, draw them and label the main parts of cell: cell wall, cytoplasm, nucleus, and chloroplasts. A few drops of salt place on the tissue. If the cells are watched, the vacuoles will be seen to shrink away from the cell walls as the solution withdraws water by osmosis. There is now no pressure outwards of the cell wall and the cell is flaccid. This condition is called plasmolysis. Draw it.

Questions for independent study

1. Flow of energy.

2. The characteristic of anabolism and catabolism

3. ATP – structure and function

Suggested Reading:

1. Lecture material.

2. K.L. Lazarev “Medical Biology”. - Simferopol, 2003. – p 22-27.

Lesson IV
Molecular basis of heredity. Nucleic acids Genetic code.
The Purpose of the Lesson. Genetics has shown that genetic material mast contain all the information for the cell structure and function of an organism. A series of experiments proved that the genetic material of organism consist of one of to types of nucleic acids: DNA or RNA. Nucleic acids perform the protein synthesis and different proteins regulate metabolism, growth and development of the organism. Same changes in the structure of the nucleic acids may cause genetic disorders of man.

Questions for independent study

1. Structure, chemical composition and function of DNA, replication and reparation.

2. RNA: structure peculiarities, location and function. Types of RNA in cell.

3. The Genetic code.
 Practical work

Work 1. Structure and replication of DNA. 
Make a section of DNA molecule (5-6 nucleotides) using the special models. Study it carefully and draw. Label the main chemical compounds of the nucleotides and show the bonds which are linked bases in DNA. Draw of replication of DNA.
Work 2. Genetic code. 

a) One strand of a short length of DNA: CGA CCC CAG shows the sequence of basis. Using the standard abbreviations write   out the sequence of amino-acids coded by this section of DNA.

b) Give the DNA and t-RNA codes for serine
Work 3. Solve the problems

a) The right strand of DNA has the nucleotide sequence CCC ACC TTT TAT. What would be the structure of the left strand of DNA and the percentage of each nucleotide in this fragment of DNA molecule?

b) How many different t-RNA could specify the amino acid sequence met-phe-ser-pro?
Suggested Reading:

1. Lecture material.
2. K.L. Lazarev “Medical Biology”. - Simferopol, 2003. – p 143-150.
Lesson V

Structure of Prokaryotic and Eukaryotic genes. 

The control of gene expression.


The purpose of the Lesson. In the 20th century it has been found that the chromosomal DNA contains complete information about all the specific proteins to be synthesized in the cells for their needs. This information is coded in the DNA as the particular sequences of nucleotide bases called genes. Studying the gene’s action will give some idea about the influence of environment on gene expression which forms the molecular basis of growth, development and disease.

Questions for study:

1. The main stages of Protein Synthesis.

2. Transcription (formation of m-RNA).

3. Amino-acid activation.

4. Translation and its periods.

5. Central Dogma: flow of information.

6. Gene regulation (operon concept, inducible and repressible systems)

Practical work

Work 1. Protein synthesis. 

Exam the chart of protein synthesis and make a labeled  drawing of this process.

Work 2. Operon model.

Use the components of the Operon and make the diagram representing the Jacobs and Monod hypothesis of  control of gene activity in two forms:

· inducible system

· repressible system.

Draw it and label the main parts. Explain the  terms: regulator gene, promoter, operon, repressor, effector.

Work 3. Solving problems.

Solve the following problems:

· Polypeptide consists of 800 amino-acids residues. Determine the length and the mass of the gene, which controls the synthesis of this protein in a prokaryotic cell. It’s known that nucleotide length is 0.34 nm and it’s mass is 345.

· The starting section of protein molecule has the following structure: ACA-ATA-AAA-TCA. Define the structure of protein molecule, which codes by the left DNA chain, using the standard abbreviation.

            Literature:

1. Lazarev K.Z. “Medical Biology” p. 151-164

2. Lecture’s material.

Lesson VI

Eukaryotic chromosomes: structure and functions. Karyotype.

The purpose of the Lesson. It is the purpose of lesson to give the students a current understanding of chromosomes structure by outlining some of the more clearly established features of their sub-microscopic detail and the ways in which this is thought to be related to their activities.

Questions for study:

1. Morphology, number and location of the eukaryotic chromosomes.

2. Sex chromosomes and autosomes.

3. Chemical compositions of chromosomes.

4. The karyotype. Ideogram of human chromosomes.

Practical work

Work 1. Mitotic metaphase chromosomes of human.

Study the chromosomes silhouettes from the photomicrograph. Draw different types of human chromosomes. Make a clear-labelled drawing to illustrate the chief features of the chromosomes and write a short account of each of the parts you have labelled.

Work 2. Chromosomal Banding Patterns.

A number of procedures have been developed that stain certain regions or bands of the chromosomes more intensely that other regions. Banding patterns are specific for each chromosome enabling each chromosomes in the karyotype to be distinguished clearly. One of these staining techniques is called G banding. G bands reflect regions of DNA that are rich in adenine and thymine. In humans, approximately 300 G bands can be distinguished in methaphase chromosomes and are stable.

Another staining technique is called Q banding. In this procedure the dye binds prefentially to AT-rich regions of DNA. This method allows individual eukarytic chromosomes to be colored fluorescently at the location of specific gene or DNA sequences. Draw the first pair chromosomes with G and Q bands

                  Suggested reading:

1. Lazarev K.Z. “Medical Biology” p. 165-177

2. Lecture’s material.

Lesson VII

Cell cycle. Cell division

Class goal: Reproduction is a unique property possessed only by the living. It starts from the cell division. This process provides not only reproduction of asexual organisms but also the growth of multicellular organisms (from the fertilized egg to the adult age) as well as the renewing of tissues and replacing of dead and damaged cells. Knowledge of these processes (amitosis, mitosis, meiosis) gives an ability to regulate their rate according to the need of the cell and environmental factors at a particular time.

Questions for discussion

1. What is the cell cycle?

2. Characteristics of interphase.
3. Mitosis, its stages.
4. Cytokinesis.

5. The main types of cell division.

6. Meiosis.

7. Comparison and significance of mitosis and meiosis.

Practical work

Assiment 1. Mitosis in the plant cells.

Examine cell of the growing point of a root on a slide under the high power magnification. Look for cell in process of division and make out as many stages of mitosis as you can. Draw such stages as you can define.

Assiment 2. New cells formation in mitosis and meiosis.
Use the models of chromosomes and centrioles and make diagrams of the metaphase and telophase of mitotic and meiotic cells divisions.  Make a labelled drawing of the diagrams. Pay attention to the position and number of chromosomes in the cells.

Assiment 3. Solving problems.

If the diploid chromosome number in the organism is 8 and the haploid number is 4, what is the chromosome number of cell:

a) at the end of mitotic division;

b) at the end of meiotic division.

Suggested Reading:

3. Lecture material.

4. K.L. Lazarev “Medical Biology”. - Simferopol, 2003.
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