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Genetics and Molecular Biology Thread Map 

Overview
· This thread provides students with knowledge of basic principles of molecular biology and human medical genetics, storage and expression of genetic information, transmission of genetic information to progeny, and disease states that arise should errors in these processes occur.
· Foundational concepts in genetics are introduced in OST 520 – Foundations of Biomedical Science for Osteopathic Medicine in semester 2.  The objective is to establish sufficient familiarity with genetics terminology and principles so that when genetic disorders are encountered in downstream courses students can understand the basis or influence of genetics on that disease. 
· Foundational concepts in molecular biology are introduced in OST 520 – Foundations of Biomedical Science for Osteopathic Medicine in semester 2.  These concepts will be built upon in the systems courses when describing the basis of disease and its treatment.
· Diseases with a genetic cause will be encountered in all subsequent systems courses and taught by various faculty. Another deep dive into genetics concepts will occur in OST 531 – Reproductive, Development, and Sexuality. 
· After completion of the preclerkship arc, students will be prepared to demonstrate knowledge of genetics and molecular biology concepts and genetic diseases on COMLEX-USA Level 1.
Framework
· Molecular Biology: The structural, developmental, biochemical, and regulatory mechanisms of cells, tissues, and organs to differentiate between normal and abnormal function. 
· Genetics: The storage, expression, and transmission of genetic information in relation to disease and disease response.
Semester 2a
OST 520 – Foundation of Biomedical Science for Osteopathic Medicine
· DNA, chromosomes, and replication
· RNA
· RNA structure
· Types of RNA
· Bacterial versus Eukaryotic Gene and Transcript
· RNA biosynthesis in E. coli (transcription)(actinomycin D, rifampicin)
· RNA biosynthesis in Eukaryotes (amanita phalloides)
· Splicing (role in disease, beta thal, etc.)
· Non-coding RNA
· Gene Expression 1 and 2 
· gene expression
· eukaryotic gene regulation 
· transcriptional regulation at the DNA level
· transcriptional regulation at the chromatin level Main theme 2/Lecture title 2 
· Protein translation and post-translational events
· basic elements of translation
· ribosomes
· translation mechanism
· inhibitors of translation
· higher order protein structure
· protein localization
· post-translational modification
· site specific proteolysis
· DNA Repair
· DNA mutations (damage)
· Cellular response to DNA damage
· DNA Repair Mechanisms 
· Genetic Diversity and Disease
· Intro to Genetics
· why clinicians need to understand genetics
· Levels of problems - chr number, micro/macro-deletions, single gene, multifactorial
· Phenomenological observations - anticipation, imprinting 
· Chromosome nomenclature and structural abnormalities
· chromosomal analysis: karyotyping
· chromosome anomolies: numeric disorders
· chromosome anomolies: structural disorders
· Cell cycle and regulation
· DNA mutations (damage)
· Cellular response to DNA damage
· DNA Repair Mechanisms 
· Refresher on Mendelian Modes of Inheritance and Probability Calculations
· Modes of Inheritance
· Recording on pedigrees and risk calculation
· Pedigree Structure and Drawing
· Risks and Probabilities
· Probability Calculations 
· Factors modulating inheritance patterns
· Phenotypic expression
· Interaction of Genes
· De novo mutations/mosaicism
· misc./environmental
· Population genetics
· darwin and mendel
· what is population genetics
· hardy and weinberg
· hardy weinberg equilibrium
· applications of hardy weinberg 
· factors that affect HW 
· Flipped Classroom: Cystic Fibrosis
· application of basic genetic concepts to a caseCell cycle and regulation
· Multifactorial Disorders
· Multifactorial Disorders
· multifactorial inheritance
· quantitative traits
· examples of multifactorial disorders
· Mendelian versus multifactorial disorders
· Molecular Techniques 1 and 2
· PCR
· DNA sequencing (Sanger and Nextgen)
· Molecular Cloning
· Southern Blot
· CGH
· Array CGH
· ARMS-PCR
· RNA microarray
· FISH
· Example Scenarios
· Genetic Testing
· Classification by different indications
· historical, legal, and ethical considerations
· direct to consumer testingMultifactorial Disorders
· Flipped Classroom: approaches to genetic disorders
· Sickle Cell-CRISPR
· Duchenne Muscular dystrophy-exon skipping
· Pompe - Enzyme replacement

Semester 2b
OST 522 – Hematology, Oncology, and Infectious Disease
· Cancer Genetics 
· sporadic, hereditary, familial cancers
· three main classes of cancer genes
· assessing risk for hereditary cancers
· cancer genetics and treatmentMain theme 2/Lecture title 2 
· Patient Presentation: Sickle Cell Disease
Semester 3a
OST 523 – Neurological System
· Neurofibromatosis Type 2 
· incidence and pathophysiology, etiology in terms of gene/gene product 
· clinical criteria for diagnosis
Semester 4
OST 531 – Reproductive, Development, and Sexuality
· Genetics and Development 
· Dysmorphology and congenital anomalies
· Sequence, syndrome, association 
· Causes of common genetic diseases 
· Impact of genetic disease on patients and their families 
· Common Chromosomal Disorders 
· autosomal trisomies (Down, Edwards, Patau)
· sex chromosome disorders (Turner, Klinefelter)
· Patient Presentation: Down Syndrome
· common multiple anomoly syndromes due to micro/macro deletions
· wolf-hirschhorn
· cri-du-chat
· velocardiofacial syndrome/DiGeorge
· williams syndrome
· two other deletion syndromes (del 1p36, del 17q21.31)
· detection of chromosomal microdeletions (FISH)
· population screening for genetic disease
· Clinical correlates of genetic anticipation 
· Fragile X
· Myotonic Dystrophy
· Friedrich's Ataxia
· trinucletide repeat in coding regions (Huntington)
· other diseases showing anticipation (breast cancer)
· Clinical correlated of genetic imprinting
· genetic imprinting
· Prader-Willi and Angelman
· other conditions associated with imprinting and uniparental disomy (beckwith-wiedemann, russell silver) 
· Prenatal screening and teratogens
Semester 5
OST 534 – Cardiovascular
· Common Genetic Cardiac Disorders
· clinical and genetic features of inherited arrhythmias and inherited cardiomyopathies 
· congenital cardiac defects and the teratogen or genetic disorder that they are associated with 
OST 554 – Osteopathic Patient Care
· Patient Presentation: Cystic Fibrosis
Semester 6
OST 533 – Health System Science
· Newborn Screening
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