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1. Molecular Genetics

(1) Basics
a. Cell components and cytoplasm
b. Structure of cells
c. Nucleus

(2) Nucleotides and Nucleic Acids
a. Bases and nucleotides
b. RNA
c. DNA
d. Molecular models: DNA and RNA

(3) Genome

(4) Replication

(5) Transcription

(6) RNA maturation

(7) Amino acid activation

(8) Translation I: initiation
Translation I1: elongation and termination

(9) Overview
(10) Antibiotics
(11) Mutation and repair
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2. Cell and Organelles

(1) Basics

a. Cell fractionation
b. Centrifugation

(2) Cytoskeleton
a. Components
b. Structure and functions

(3) Mitochondria
a. Structure and functions
b. ATP
c. Energy conservation at membranes
d. Tricarboxylic acid cycle: function
e. Respiratory chain
f. ATP synthesis

(4) Biological Membranes
a. Structure and components
b. Overview of lipids
c. Fatty acids and fats
d. Phospholipids and glycolipids
e. Overview of proteins
f. Functions and composition
g. Transport processes
h. Transport proteins
I. lon channels
J. Membrane receptors

(5) Endoplasmic Reticulum and Golgi Apparatus
a. ER: structure and function
b. Protein sorting
c. Protein synthesis and maturation
d. Protein maturation
e. Lysosomes

17



3. Biotechnology

(1) Basics
Viruses

(2) Genetic engineering
a. DNA cloning
b. DNA sequencing
c. PRC and protein expression
d. Genetic engineering in medicine

4. Tissues and Organs

(1) Digestion
a. Overview
b. Digestive secretions
c. Digestive processes
d. Resorption

(2) Blood
a. Composition and functions
b. Plasma proteins
c. Lipoproteins
d. Immune response
e. Antibodies
f. Monoclonal antibodies, immunoassay

(3) Liver
a. Functions
b. Buffer function in organ metabolism
c. Bile acids
d. Biotransformations
e. Cytochrome P450 systems

(4) Kidney
a. Functions
b. Urine
c. Functions in the acid-base balance
d. Electrolyte and water recycling

(5) Muscle
a. Muscle contraction
b. Control of muscle contraction

(6) Connective tissue
a. Collagens
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b. Extracellular matrix
c. Overview of carbohydrates
d. Glycosaminoglycans and glycoproteins
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5. Hormones and biosignaling

(1) Hormonal system
a. Basics
b. Plasma levels and hormone hierarchy

(2) Lipophilic hormones
a. Mechanism of action

(3) Hydrophilic hormones
a. Metabolism of peptide hormones
b. Mechanisms of action
c. Second messengers

6. Metabolic Regulation
(1) Regulatory Mechanisms
(2) Transcriptional Control

(3) Hormonal Control

7. Cell proliferation
(1) Cell cycle
(2) Apoptosis
(3) Oncogenes
(4) Tumors
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1. Cell and Organelles
(1) e B A *ehs i B =
(2) smre innfdsg (cell types)
(3) cytoskeleton
(4) 2+ 3

2. Biotechnology
(1) Recombination in nature and in the laboratory
(2) viruses 2. £ & ik
(3) reverse transcriptase
(4) 2 $ 2 A F1 4%

(5) Southern (Northern, western) blotting,
colony hybridization, CDNA
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3. Tissues and Organs
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