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סילבוס הקורס  
ספר הלימוד של הקורס הוא:
"Molecular Biology of the Gene" 7th Edition / Watson, Baker, Bell, Gann, Levine, Losick (Eds) - 2014. Cold Spring Harbor Laboratory Press. (MBG7)
ניתן להעזר בספרים נוספים כמו למשל:
 "Molecular Cell Biology" 7th Edition / Lodish, Berk, Amon, Bretscher, Kaiser (Eds) – 2012. Freeman & Company Press  (MCB7)
קריאה במקורות אלה מאד מומלצת. 

עמודי קריאה מתוך ספרים אלה מפורטים למטה בצמוד לנושאי ההרצאות.

בחלק מהמקרים, מאמרים מדעיים יצורפו לאתר הקורס. 

לא כל חומר הלימוד שיוצג בשיעורים מצוי בספר הקורס והחומר למבחן הוא החומר שיועבר בשיעורים
פרוט נושאי ההרצאות
DNA Structure
Monomers, base pairing and staking, double helix, DNA conformations, multi-stranded DNA, cruciform
MBG7 pages 77-89, 137-140
DNA Dynamics & Packaging
Melting & annealing, Topology & topoisomerases, DNA-Protein interactions, chromatin structure
MBG7 pages 89-106, 219-236
RNA Structure

RNA vs DNA, RNA secondary structure motifs, tertiary interactions, natural & artificial ribozymes
MBG7 pages 107-120, 141

DNA Replication (1+2)
Principles, replication origin, initiation, timing, replication fork, replicative helicases
DNA polymerase, other replication fork proteins, replication termination, telomers, telomerase
MBG7 pages 257-312

DNA damage & Repair
Damage types, Mutations, Carcinogenesis, Damage avoidance, Repair & tolerance, Repair pathways: MMR,BER,NER,HRR,NHEJ, Translesion repair, induced & programmed mutagenesis
MBG7 pages 313-340

DNA and DNA-protein interaction analysis

Gel electrophoresis, Restriction enzymes, Nucleic acid Hybridization: probes, Southern, northern, Microarray, PCR/qPCR, EMSA, DNA footprinting

MBG7 pages 147-160, 182-185 

MCB7 pages 191-94, 198-202

Cloning techniques

Plasmids, phage lambda vectors, Transformation, DNA Library and phage display library, Restriction free cloning (Gibson assembly) 

MBG7 pages 154-158

MCB7 pages 184-191

Transcription – principles
RNA vs DNA synthesis, RNA types, Promoter sequences, Prokaryotic RNA polymerase, initiation and elongation of transcription.
MBG7 429-444
Transcriptioal Control – Prokaryotes
Termination, Sigma factors, allosteric change in DNA, NtrC/NtrB system, Lac Operon, Trp Operon.
MBG7 445-447; 615-633; 707-708
Transcription in Eukaryotes
Structure/Function of RNA polymerases, Core promoter, General Transcription Factors, Initiation Complex
MBG7 185-186; 448-457; 462-464
Transcription Factors (TF)
Regulatory Sequences, TF Structure/Function, Co-activators, Activation by extracellular signals
MBG7 658-666; 682- 685
Chromatin and Transcriptional Control
Role of chromatin structure, Histones modifications, Chromatin remodeling complex, Boundary elements
MBG7 236-255; 667-673; 678-682
Epigenetics and DNA Methylation
Inheritance of chromatin state, methylation patterns and their transmission, methylation during development, genomic imprinting, effect on transcription. 
MBG7 251-255; 692-697; 829-830
Pre-mRNA processing (5'+3');  Splicing 
5'capping, 3' polyadenylation, Group I & II introns, splicesosomes, snRNA, snRNPs, splice sites, exon-intron junctions, R-loops, the splicing reaction

MBG7 pages 457-460, 467-483 
MCB7 pages 345-360

Regulation of Alternative Splicing; mRNA Decay 
Consensus sequences, regulatory elements, splicing factors, SR proteins, Regulation of Alternative splicing, Example: Sex determination in Drosophila; RNA stability & degradation: deadenylation, decapping, regulatory pathways, exosome.
MBG7 pages 483-500 
MCB7 pages 360-365; p. 376

RNA editing, Regulatory RNA

Guide RNA, modifications, C-to-U, A-to-I, ADAR, examples of editing; Regulatory RNA: miRNA, siRNA, RNAi, Drosha, Dicer, RISC, lncRNA, mechanisms of repression; 
MBG7 pages 500-503, 701-731

MCB7 pages 370-374

"Omics” 

Definition of “omics”, genomics, transcriptomics, Techniques: WES, WGS, RNAseq, ChipSeq, bisulfite sequencing; proteomics (LS/MS)
MBG7 pages 159-189

MCB7 pages 195-197

Expression vectors

Features, Inducible systems (loxP-CRE/TRE/CREerT2),

Non-viral vectors, integrating and non-integrating viral vectors, Applications.

MCB7 pages 203-206
Genetic engineering

Tools of genome editing: overexpression, corrections and silencing/knockdown, Site-direct mutagenesis, sh/siRNAs, CRISPR/Cas9, TALEN
MCB7 pages 212-219
Ribosomes, Genetic code, tRNA 
Genetic code, tRNA structure/function, amino-acyl-tRNA synthetases (classI&II), Ribosomes structure/function (prokaryotes & eukaryotes)

MBG7 pages 509-528, 573-590
MCB7 pages 131-135

mRNA translation - mechanism
Translation machinery: initiation, elongation, termination; Translation initiation & elongation factors, Release factors.  Prokaryotes and eukaryotes

MBG7 pages 528-549
MCB7 pages 136-144

RNA Surveillance; Translational control - I 

Quality Control mechanisms that involve translation; Mechanisms of mRNA-specific translational regulation; Examples: regulation of ferritin/transferin mRNAs translation; Translation regulation by cytoplasmic polyadenylation. 

MBG7 pages 549-570; 

MCB7 pages 374-376; 379-380

Translational control- II; Monitoring translation 

Global regulation, mTOR pathway, eIF4E-Binding Proteins, Stress response, the role of eIF2/eIF2B; regulatory features within 5'UTRs, IRES elements; Methods for monitoring translation.

MCB7 pages 374-378

Transgenic model organisms

Generation of Genetically modified organisms (GMOs)

(microinjection, viral vectors, embryonic stem cell transfer), Examples (e.g transgenic mice, transgenic plants), Risks and controversies
Gene therapy

Definition, principles, major barriers.  Examples/applications: Immune-gene therapy (CARs), X-linked adrenoleukodystrophy, Regenerative medicine (gene therapy using iPS)

