
Exam for medical school applicants Tel- Aviv and Bar-Ilan 

Universities, summer 2016 (17/07/2016) 

 

The test consists of approximately 150 multiple-choice questions. The 

content of the test is organized into three major areas: biochemistry, cell 

biology, and molecular biology and genetics. Questions requiring basic 

content knowledge and those requiring problem-solving skills are 

included.  

 

BIOCHEMISTRY — 36% 

 

Chemical and physical Foundations of biochemistry: 

Chemical interactions and bonding, reaction mechanisms, 

thermodynamics and kinetics, redox states, solutions and equilibria, 

solute-solvent interactions 

Water, interactions in aqueous systems, ionization of water, acids and 

bases, buffering against pH changes in biological systems 

Structural biology: structure, assembly, organization and dynamics 

Small molecules and macromolecules, structure and function: (Including 

amino acids, peptides and Proteins, nucleotides and nucleic acids, 

polysaccharides, complex lipids) 

Supramolecular complexes (e.g., membranes, ribosomes, multienzyme 

complexes) 

Protein function, catalysis and binding, enzyme reaction mechanisms and 

kinetics, ligand-protein interaction  

Metabolism, Anabolism, Catabolism including major pathways: 

(e.g. sugars, glycolysis and gluconeogenesis, pentose cycle and glycogen 

metabolism, Pyruvate dehydrogenase complex, Krebs cycle, the 

respiratory chain, amino acid metabolism, the urea cycle, amino acid 

biosynthesis and generation, lipids: structure and function, fatty acid 

oxidation,  fatty acid biosynthesis, triglyceride metabolism, biosynthesis of 

complex lipids and cholesterol, lipoproteins etc.) 

Bioenergetics: Energy transformations at the substrate level, electron 

transport, proton and chemical gradients, energy coupling (e.g., 

phosphorylation, transport) 

Regulation of metabolism: covalent modification of enzymes, allosteric 

regulation, compartmentation, hormones 



Nutrition: digestion and absorption of nutrients, macronutrients, 

micronutrients 

Methods and DNA-based information technologies 

Clinical correlations: biochemical perspective on the clinic 

 

II. CELL BIOLOGY — 28% 

 

Cellular Compartments: membrane systems, nucleus, mitochondria and 

chloroplasts 

Cell Surface and Communication: extracellular matrix, cell adhesion and 

junctions, signal transduction, receptor function  

Cytoskeleton: cell motility, motor function, muscle function  

Protein, processing, targeting, and turnover: protein synthesis and 

degradation, translocation across membranes, posttranslational 

modification, intracellular trafficking, secretion and endocytosis 

Cell division, differentiation and development: cell cycle, cell growth, 

mitosis, and cytokinesis, meiosis and gametogenesis, cell death  

Stem cells  

 

 

 

MOLECULAR BIOLOGY AND GENETICS — 36% 

 

Genetic Foundations: Mendelian and non-Mendelian inheritance, 

transformation, transduction and conjugation, recombination and 

complementation, mutational analysis, genetic mapping and linkage 

analysis 

Chromatin and chromosomes: structure, karyotypes and genetic 

diagnostics, translocations, inversions, deletions and duplications, 

aneuploidy and polyploidy, epigenetics 

Genomics: genome structure, physical mapping, repeated DNA and gene 

families, gene identification, transposable elements, molecular evolution 

Genome maintenance: DNA replication, modification, damage, repair, 

recombination and gene conversion 

Gene expression: The genetic code, transcription/transcriptional profiling, 

RNA processing, translation 



Gene regulation (different mechanisms including small non-coding 

RNAs)  

Viruses 

Methods (different methods including restriction maps and PCR, DNA 

cloning, NGS, sequencing and analysis, proteomics, Nucleic acid blotting 

and hybridization, protein-nucleic acid interaction, transgenic organisms, 

microarrays) 

 

 


