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Genetics I: Molecular Foundations of Genetics
Reading for this lecture:

Martini, Chap. 3: “The Nucleus,” pp. 89-95.

Martini, Chap. 29: “Genetics, Development, and Inheritance,” pp. 1090-1097.

Objectives:
You should know the following concepts after the lecture:

1.  Understand the basic chemical structure of DNA, the base pairing rules and the significance of the orientation of the two stands of DNA.

2.  Understand semi-conservative replication of DNA.

3.  The process of DNA replication including all the steps involved initiating the new DNA strand.

4.  The differences between the formation of the leading and lagging DNA strands.

5.  Understand all of the steps in the process of transcription. What are the different types of RNA that can be made in transcription? Which form codes for a protein?

6.  Understand the steps in the process of translation. What is the codon? What is the anticodon? Where are they found?

7. Understand the different types of mutations. What are the most common causes of mutations?

8. Understand the repair mechanisms available to repair mutations.

9. Understand the alterations in DNA that result in the following diseases: Sickle cell disease, Cystic fibrosis, Fragile X Syndrome, and Huntington Disease.



Genetics II: Genetics of Cells
Reading for this lecture:

Martini, Ch p. 3: “The Cell Life Cycle,” pp. 96-101.

Martini, Chap. 28: “Mitosis and Meiosis,” pp. 1023-1024.

Objectives:
You should know the following concepts after the lecture:

1.  Understand the differences between the genomes of eukaryotes and prokaryotes.

2.  Understand the packaging of eukaryotic DNA into chromosomes.

3.  Understand the basic structures of the chromosome: sister chromatids, centromere, kinetochores, long arm, short arm, and telomeres.

4.  Understand the difference in chromosome number between the autosomes and the sex cells or gametes.

5.  Know the stages of a typical eukaryotic cell cycle and the events that occur in each stage.

6.  Recognize the stages of mitosis and the events that occur in each stage.

7.  Recognize the stages of meiosis and the events that occur in each stage.

8.  Understand the differences and similarities between mitosis and meiosis.



Genetics III: Inheritance

Reading for this lecture:
Martini, Chap. 29: “Genetics, Development, and Inheritance,” pp. 1090-1097.

Stevens & Lowe, Chap. 5: “Developmental and Genetic Factors in Disease.”

Objectives:
You should know the following concepts after the lecture:

1.  Understand Mendel’s monohybrid cross experiment and the principle of segregation.

2.  Understand the following terms: Fl generation, F2 generation, dominant/recessive, gene, locus, allele, heterozygous, homozygous, genotype, and phenotype.

3.  Understand Mendel’s dihybrid cross experiments and the principle of independent assortment.

4.  Know how to predict the offspring from a genetic cross using the Punnett square.

5.  Know how to draw a human pedigree for a family.

6.  Understand the characteristics of traits that are autosomal dominant and autosomal recessive.

7.  Understand the examples of multiple alleles and codominance.

8.  Understand the characteristics of complex inheritance and the examples in lecture.

9.  Understand the structure of the sex chromosomes in mammals. Know the genotype for males and females.

10. Understand the conditions that result from an abnormal number of sex chromosomes.

11. Understand the types of sex linked diseases discussed in lecture. Which sex is more likely to have a sex linked disease?

12. Know the difference between sex limited and sex influenced traits.



Genetics IV: Genetic Counseling and Testing

Reading for this lecture:
“The Techniques of Medical Genetics,”  pp. 1653-1662 in Current Medical Diagnosis and Treatment, Tierney, LM (ed) Lange/McGraw-Hill, 2002.

Educational Materials on GeneTests/GeneClinics (www.geneclinics.org) See next page for instructions on how to register and access these materials.

Objectives:
After the lecture you should:

1.  Understand the different types of genetic testing:  Chromosomes, DNA-based tests, protein-based tests, biochemical tests.

2.  Understand the most common laboratory techniques used in genetic testing.

3.  Understand the different clinical situations in which genetic testing is used:  directing clinical management/diagnosis, newborn screening, predictive testing, carrier testing, and prenatal testing.

4.  Understand the concepts of screening tests versus diagnostic tests, false positive tests, false negative tests, and how to discuss these issues with your patients.

5.  Understand the advantages, limitations, and dangers of testing for human genetic conditions.

6. Understand the ethical and legal issues involved in doing human genetic testing.

7.  Identify ways to screen different patient populations to identify those at increased risk for genetic conditions.

8. Be able to differentiate between genetic tests that you are comfortable ordering and interpreting, and when you need to refer to or consult with a genetic specialist.

9.  Recognize common indications for genetic counseling and genetic testing.

10. Understand the training and role of medical geneticists and genetic counselors and the process of a genetic consultation.



Genetics IV: Genetic Cancer Genetics

Reading for this lecture:
Stenes & Lowe, Chp. 6, pp. 91-100

Objectives:

1.  What are two models of carcinogenesis?

2.  What are oncogenes, tumor suppressor genes, and DNA repair genes?

3.  How do they function in normal cells; What goes wrong in cancer cells?
4.  What is the relationship between these genes and the cell cycle?

5.  What are examples of cancers caused by these genes?

6. How do various aspects of the environment impact regulatory genes?

7.  How is genetics being used in the care of oncology patients?

8.  Describe the mechanisms by which chemicals, radiation, hormones, and infectious agents interact with DNA to promote mutations.

9.  Give examples in each category of carcinogenic agents and specific tumors that are associated with them.

10. Define tumor marker and give examples

11. Differentiate between primary diagnosis and secondary surveillance uses of tumor markers

12. Differentiate between prognostic and predictive factors

13. Understand principles behind targeted cancer therapy

14.  Recall examples of the most common inherited cancer predisposition syndromes



