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I. Introduction

A. What is Genetics?  What is Medical Genetics?

B. How will the Human Genome Project and the identification of disease associated genetic changes impact the way we will practice medicine in the future?  

b. What do OBGYN residents need to know about Genetics?

C. What topics could be used as a framework to provide the basics in Genetics during a four - year period?

D. What Web sites are available to identify:

1. Organizations that have guidelines for Genetics education

2. National groups that create standards for clinical practice and/or laboratory testing in Genetics

II.  Objectives that each Resident should learn:  

A.  Obstetrics

1. Maternal Serum Screening

a. First trimester biochemical and/or Nuchal Translucency

b. Second trimester biochemical screening

c. “Genetic Ultrasound”

d. ACOG Technical Bulletin – Maternal Serum Screening – www.acog.org
2. Teratology – Viral Infections, medications, drug exposures etc.

a. What are the known human teratogens?

c. What is the timing of exposure?  Why is this timing important?

b. REPROTOX website – www.reprotox.org
3. Thrombophilias

d. What women are at risk for inherited thrombophilia?

e. What tests should be offered to women with these conditions?:

1. Recurrent Pregnancy Loss

2. History of Severe Preeclampsia

f. History of Late Pregnancy Loss/stillbirth

4. Bleeding abnormalities – surgical and medical risks

a. What are the common inherited causes of bleeding abnormalities?

b. Which patients should be offered testing for these conditions?

5. Recurrent abortions – etiology and evaluation

a. What is the definition?

b. What tests should be offered?

c. What treatments are available?

6. Mendelian and Non - Mendelian Inheritance

a. What are the common inherited conditions that will be seen in Pregnancy?

b. Current recommendations for Cystic Fibrosis Testing – ACOG, ACMG, ASHG

c. Triplet Repeat Disorders - Fragile X as a cause of Mental Retardation, Huntington’s Disease, other Neurological disorders

d. Mitochondrial Disorders – LHON, MELAS etc.

e. Imprinting – Angleman’s syndrome, Prader-Willi syndrome (Chromosome 15 abnormalities)

f. Uniparental Disomy – IUGR

7. Chromosomal Abnormalities

a. What chromosome abnormalities are most commonly seen in first trimester loss?

b. What patients are at increased risk for chromosome abnormalities?

c. What ultrasound clues identify the fetus with chromosome abnormalities?

d. Diagnostic Tests for chromosomal abnormalities during pregnancy

8. Genetic Counseling

g. Definition of counseling

h. Mendelian Inheritance and Genetic Counseling

i. Testing for family history of mental retardation

j. Nondirective counseling

k. Pediatric Genetics

l. Risk Assessment

9. Ethical Issues in Genetics

a. autonomy/confidentiality versus beneficence

b. autonomy/confidentiality versus nonmalficence

c. autonomy versus paternalism

d. gene therapy

e. genetic screening

f. management of genetic disorders

g. maternal serum screening

h. molecular genetics

10. Preconception Counseling

a. Complete family history to identify specific family risks

b. Complete medical history of consultand – identify any medical, surgical or genetic risks (heart disease, pulmonary disease, cancer, diabetes, etc.)

c. Any prior history of congenital abnormalities, chromosomal abnormalities, or genetic conditions in prior pregnancies

11. Abnormal Ultrasound/Abnormal maternal serum screening test

a. Referral for US diagnosis of fetal structural abnormality

b. Abnormal maternal serum screening test (high MSAFP, positive Down syndrome test)

12. Family History of Mental Retardation

a. Sibling with undiagnosed MR

b. Family member with known Fragile X – MR

13. Single Gene disorders - Cystic Fibrosis, Sickle cell anemia, thalssemias
B.   Gynecology and Adult Primary Care Genetics

1. Cancer genetics

2. Cardiac disease

3. Renal Disease

4. Neurologic Disease

5. Vascular disease

6. Anesthetic Complications – malignant hyperthermia

7. Type II Diabetes

8. Molecular Genetics 

9. Test Interpretation

10. Statistical analyses

11. Family predisposition to disease

12. Population genetics – sickle cell anemia, thalassemias, Tay Sachs disease, Gaucher

III.  Basic topics in Medical Genetics to be considered:
A.  Molecular Genetics

1. DNA structure and function 

replication, transcription, translation

Classes of DNA

Organization of genes

mRNA, tRNA

protein structure

mitochondrial DNA

polymorphisms, dinucleotide repeats, SINEs, LINEs 

mutations, loss of function, gain of function, dominant negative 

2.  Chromosome structure  and Function
histones, chromatin, nucleosomes, centromere, telomeres, satellites 

Euchromatin, heterochromatin, constitutive heterochromatin, facultative heterochromatin

mitosis

meiosis

recombination

3.  Control of gene expression



The operon 

genomic imprinting

DNA methylation

X inactivation

Isodisomy

4.  Genetic Technologies
chromosome analysis and banding

FISH, painting

Cloning, PCR

Southern blots, northern blots, western blots, immunohistochemistry

SSCP, Sequencing

ASO, dot blot

RFLP analysis

B.  Mendelian and Nonmendelian Genetics

1.  Chromosomal basis of inheritance



Cytogenetic Analysis

Autosomal Disorders

Sex Chromosomal Abnormalities

Insertions, Deletions, Inversions (paracentric, pericentric), Translocations, (Robertsonian, recipricol, balanced, unbalanced)

Contiguous Gene Syndromes

2.  Mendelian Inheritance
Autosomal Recessive Inheritance and Disorders

Autosomal Dominant Inheritance and Disorders

Sex Linked Recessive and Dominant Inheritance and Disorders

3.  Non-Mendelian Inheritance
Mitochondrial Inheritance and Disorders

Multifactorial Inheritance and Disorders

Mosaicism

Unipaerntal Disomy

Trinucleotide repeats and genetic instablity

Imprinting

Penetrance

Expressivity

Anticipation

Sex Influence

Sex Limitation

Pleitropy

Phenotypic and Genetic Heterogeneity

C. C.  Methods of studying Genetic changes in populations 

1.   Linkage Analysis

2.   Gene Mapping and the Humam Genome Project

3.   Pharmacogenetics

4.   Human Major Histocompatibility Complex and Disease Susceptibility 5.   Gametogenesis

6. Twinning (dizygotic, monozygotic) and timing 

D.  Genetic Counseling

1.  Indications 

(advanced maternal age, exposure to teratogens, advanced paternal age, patient, partner or family member with a history of genetic disorder, birth defect or mental retardation, fetal anomaly, recurrent pregnancy loss, high risk populations:  African, Acadian, Eastern European Jewish, Mediterranean or SE Asian ancestry)



2.  Goals of genetic counseling
Education of the medical facts (diagnosis, prognosis, management options)

Education of mode of inheritance , recurrence risks, penetrance, expressivity, and availability of genetic testing

Education of pregnancy and reproductive options

Helping choose a course of action

Helping family to adjust to the condition



3.  The genetic counseling process
Genetic Assessment and Pedigree Analysis (three generation pedigree, medical history, medical record review, physical examination)


Risk assessment (Bayesean analysis)


Genetic education (nondirective counseling)

Psychosocial issues (psychological burdens, shame, guilt, cultural and socioeconomic differences, counselor biases)

Problems in genetic counseling genetic heterogeneity, phenotypic heterogeneity nonpaternity, sporadic cases, incomplete penetrance, variable expressivity 

E.  Obstetrics

1.  Prenatal Counseling
AMA, APA, Abnormal Maternal Serum Screen, Fetal anomalies, RPL, high risk populations, family history genetic disorders, birth defects,  mental retardation, teratogen exposure

2.  Human Malformations
normal embryologic and fetal milestones and development

homeobox genes

developmental fields

abnormal development

differentiation

cell death

developmental timing

malformation

malformation sequence

deformation

disruption

aplasia, hypoplasia, dysplasia

major and minor anomalies

associations

syndromes

3.  Preconception counseling 

Nutritional aspects - folic acid, avoidance of alcohol and tobacco

occupational risks and exposures

infectious risks – e.g. toxoplasomosis precautions

4. Reproductive options

adoption, PGD, TOP, special needs adoption

altered 
Obstetrical and/or Pediatric management, fetal therapy

5. Medico-legal and ethical considerations
F. Genetic screening
1.  Definition and goal, screening criteria, test characteristics, sensitivity, specificity, positive and negative predictive values, cost effectiveness



2.  Maternal serum screen



3.  Teratogens (Ultrasounds)




Meds (include Vit A)




Virus (CMV, Toxo, Parvovirus, Rubella)




Enviornmental (radiation, Etoh, drugs)

4.  Advanced Maternal Age

5.  Advanced Paternal Age



6.  Population Screens




Cystic Fibrosis 




Sickle Cell anemia




Tay - Sachs




Canavan’s disease




Neimann Pick




Gaucher




Thalassemias

7.  Three generation pedigree/questionnaires



8.  Mental Retardation (fragile X)



9.  Recurrent Pregnancy Loss



10.  Emperic risks for multifactorial disorders






Open Neural Tube Defect (ONTD)




Cleft Lip and/or Palate (CL/P)




Congenital Heart Disease (CHD)




Club feet




Congential Hip Dysplasia



11.  Rsik Calculations










AR, AD, XLR, XLD, mitochondrial disorders




Bayessian Analysis

12. Prenatal Testing








PGD, Amnio, CVS, PUBS, placental biopsy, FISH
E. Genetic Testing


1. Karyotype



2. FISH



3. biochemical analysis



4. molecular testing










a. direct sequence analysis




b. ASO




c. Southern blot




d. linkage




e. FISH




f. UPD, deletion analysis

5. Test interpretation




a. 2x2 tables




b. test sensitivity




c. test specificity




d. positive predictive value




e. negative predictive value




f. test limitations

H. Primary Care Genetics

1.  Cancer
Molecular Basis of Cancer

The cell cycle

Viral oncogenes, retroviruses

Tumor biology, clonal nature of cancer

Proto-oncogenes, Oncogens, Tumor suppressor genes

Acquired cancers, genetic alterations, cancer cytogenetics (translocations and oncogenesis)

Heritable cancers,  Knudson two hit hypothesis



Acquired Tumors and Cancers

Biology of Cervical Cancer, Ovarian Cancer and Leiomyomata

Heritable Cancer Syndromes

HNPCC

HBC/HBOC

LFS

MEN IIA, IIB, MTC,

clinical characteristics

risk identification (high risk screening)

genetics (genes, loci, inheritance, penetrance, expressivity


polymorphisms)

Symptomatic vs. Presymptomatic testing

Genetic Counseling issues 

Ethical and legal issues

Management

Issues for OBGYNs

2.  Cardiovascular Disease

The Molecular basis for cadiovascular disease

Normal and abnormal lipid metabolism

Normal and abnormal coagulation and hemostasis

Normal and abnormal connective tissue composition and physiology

CHD

Familial Hypercholesterolemia

ApoE

ApoA1

Homocysteinemia

ApoB

MTHFR

combined familial hyperlipidemia



hyperlipoproteinemia types I, II

Apolipoprotein A

familial hypertryglyceridemia

factor II (prothrombin)

clinical characteristics

risk identification (high risk screening)

genetics (genes, loci, inheritance, penetrance, expressivity

polymorphisms)

molecular biology and physiology

Symptomatic vs. Presymptomatic testing

Genetic Counseling issues 

Ethical and legal issues

Management

Issues for OBGYN

3.  Thrombophilias

Leiden factor V

antithrombin III

protein C

protein S

prothrombin (factor II)

MTHFR

homocysteinemia

antiphospholipid symdrome

clinical characteristics

risk identification (high risk screening)

genetics (genes, loci, inheritance, penetrance, expressivity

polymorphisms)

molecular biology and physiology

Symptomatic vs. Presymptomatic testing

Genetic Counseling issues 

Ethical and legal issues

Management

Issues for OBGYN

4.  Bleeding diathesis

VWD

Hemophilia

Factor V, X deficiency

Factor VII deficiency

Glanzman’s thrombasthenia

Wiskott Aldrich

clinical characteristics

risk identification (high risk screening)

genetics (genes, loci, inheritance, penetrance, expressivity

polymorphisms)

molecular biology and physiology

Symptomatic vs. Presymptomatic testing

Genetic Counseling issues 

Ethical and legal issues

Management

Issues for OBGYN

5.  The Connective Tissue Disorders

Marfans syndrome

Ehlers-Danlos syndrome

molecular biology and physiology clinical characteristics

risk identification (high risk screening)

genetics (genes, loci, inheritance, penetrance, expressivity



polymorphisms)

Symptomatic vs. Presymptomatic testing

Genetic Counseling issues 

Ethical and legal issues

Management

Issues for OBGYN

6.  Hematologic Disorders

The Hemoglobinopathies and Thalassemias

sickle cell disease

alpha thalassemia

beta thalassemia

molecular biology and physiology clinical characteristics

risk identification (high risk screening)

genetics (genes, loci, inheritance, penetrance, expressivity

polymorphisms)

Symptomatic vs. Presymptomatic testing

Genetic Counseling issues 

Ethical and legal issues

Management

Issues for OBGYN

7.  Renal Disorders

Renal Cystic Disorders

Congenital Disorders of the Urinary Tract

Wilms Tumor

molecular biology and physiology clinical characteristics

risk identification (high risk screening)

genetics (genes, loci, inheritance, penetrance, expressivity



polymorphisms)

Symptomatic vs. Presymptomatic testing

Genetic Counseling issues 

Ethical and legal issues

Management

Issues for OBGYN

8.  Genetic Disorders of the Endocrine System

Type II DM

Thyroid disordrs

Autosomal Dominant Hyperthyroidism

Familial Graves Disease and Hashimoto Thyroiditis

Multiple Endocrine Deficiency

Medullary Thyroid Carcinoma

molecular biology and physiology clinical characteristics

risk identification (high risk screening)

genetics (genes, loci, inheritance, penetrance, expressivity



polymorphisms)

Symptomatic vs. Presymptomatic testing

Genetic Counseling issues 

Ethical and legal issues

Management

Issues for OBGYN

Parathyroid disorders

Hereditary Hyperparathyroidism

MEN1

MEN2A

MEN2B

Familial Parathyroid Carcinoma

Hypoparathyroidism

Pseudohypoparathyroidism (Ia, Ib, II)

DiGeorge Syndrome (del 22q11)

molecular biology and physiology clinical characteristics

risk identification (high risk screening)

genetics (genes, loci, inheritance, penetrance, expressivity



polymorphisms)

Symptomatic vs. Presymptomatic testing

Genetic Counseling issues 

Ethical and legal issues

Management

Issues for OBGYN

Adrenal Gland Disorders

Congenital Adrenal Hyperplasia (21 hyrdoxylase def, 11 beta hydroxylase def, 3 beta hydroxysteroid dehydrogenase delta 5,4 isomerase deficiency, etc)

molecular biology and physiology clinical characteristics

risk identification (high risk screening)

genetics (genes, loci, inheritance, penetrance, expressivity



polymorphisms)

Symptomatic vs. Presymptomatic testing

Genetic Counseling issues 

Ethical and legal issues

Management

Issues for OBGYN

9.  Pulmonary Disorders

alpha 1 antitrypsin deficiency

cystic fibrosis

asthma

molecular biology and physiology clinical characteristics

risk identification (high risk screening)

genetics (genes, loci, inheritance, penetrance, expressivity

polymorphisms)

Symptomatic vs. Presymptomatic testing

Genetic Counseling issues 

Ethical and legal issues

Management

Issues for OBGYN

10. Metabolic Disorders

Hemochromatosis

Wilsons disease

molecular biology and physiology clinical characteristics

risk identification (high risk screening)

II. genetics (genes, loci, inheritance, penetrance, expressivity

polymorphisms)

Symptomatic vs. Presymptomatic testing

Genetic Counseling issues 

Ethical and legal issues

Management

Issues for OBGYN

11. Neurologic Disorders

Fragile X

Myotonic Dystrophy

Huntington Disease

Alzheimer Disease

molecular biology and physiology clinical characteristics

risk identification (high risk screening)

genetics (genes, loci, inheritance, penetrance, expressivity



polymorphisms)

Symptomatic vs. Presymptomatic testing

Genetic Counseling issues 

Ethical and legal issues

Management

Issues for OBGYN

12. Anesthesia Issues

III. 


Malignant Hypethermia

IV. 


Acetylcholinesterase Deficiency 

V. 



clinical characteristics

risk identification (high risk screening)

VI. genetics (genes, loci, inheritance, penetrance, expressivity, 

polymorphisms)




molecular biology and physiology




Symptomatic vs. Presymptomatic testing




Genetic Counseling issues 




Ethical and legal issues




Management




Issues for OBGYN

VII. Medical Organizations on the Web:

A. ACGME – http://www.acgme.org

B. CREOG – http://www.creog.org

C. ASHG – http://www.faseb.org/genetics/ashg/ashgmenu.htm

D. ACOG – http://www.acog.org

E. ABOG – http://www.abog.org
F. AMA – http://www.ama-assn.org

G. NIH Consensus Panels – http://www.nih.org
IV.  Genetic Resources on the Web (GROW) 
A. Participating Organizations :  

1.  American College of Medical Genetics – www.faseb.org/genetics/acmg
2.  American Society for Human Genetics – www.faseb.org/genetics/ashg/ashgmenu.htm
3.  Celera Genomics – www.celera.com
4.  Centers for Disease Control and Prevention – www.cdc.gov/genetics
5.  Children’s Hospital of Cincinati – www.gpnf.org
6.  Coalition of State Genetics Coordinators – None

7.  Department of Energy – www.ornl.gov/hgmis/resource/assist.html
8.  Foundation for Genetic Education and Counseling – www.fgec.gov
9.  Foundation for Genetic Medicine, Incorporated –    www.GeneticMedicine.org/ 

10.  GeneClinics – www.geneclinics.org
11.  Genetic Alliance – www. Geneticalliance.org

12.  Genetic Awareness Coalition – None

13.  Genetic Health – www.genetichealth.com
14.  Genetics in Medicine – www.lww.com.GIM
15.  GeneTests – www.genetests.org
16.  Health Resources and Services Administration – www.mchb.hrsa.gov/genetics.htm
17.   Infogenetics – www.infogenetics.org
18.   International Society of Nurses in Genetics – www.nursing.creighten.edu/isong
19.   Kansas University Medical Center – www.kumc.edu/gec/geneinfo.html
20.   March of Dimes – www.modimes.org
21.   National Cancer Institute – www.cancernet.nci.nih.gov
22.   National Center for Biotechnology Information – www.ncbi.nlm.nih.gov       and www.ncbi.nlm.nih.gov/disease
23.   National Coalition for Health Professional Education in Genetics – www.nchpeg.org
24.   National Human Genome Research Institute – www.nhgri.nih.gov
25.   National Institutes of Health, Office of the Director – www.nih.gov
26.   National Organization for Rare Disorders – www.rarediseases.org
27.   National Society for Genetic Counselors – www.nsgc.org
28.   Office of Rare Diseases – www.rarediseases.info.nih.gov/ord
29.   Online Mendelian Inheritance in Man – www3.ncbi.nlm.nih.gov/Omim

30.   Orchid BioSciences, Inc. – www.geneshield.com
31.    Pew Charitable Trusts – www.pewtrusts.com
32.    Pharmaceutical Research & Manufacturers of America – www.pharma.org/genomics
33.    Robert Wood Johnson Foundation – www.rwjf.org/main.html
34.    State of Hawaii Genetics Program – none

35.    U.S. Pharmacopia – www.usp.org
B.  Genetics Societies Home Pages - http://www.faseb.org/genetics/mainmenu.htm
1. American Society of Human Genetics – http://www.faseb.org/genetics/ashg/ashgmenu.htm
2. American College of Medical Genetics – 

http://www.faseb.org/genetics/acmg/index.html

3. American Board of Medical Genetics – http://www.faseb.org/genetics/abmg/abmgmenu.htm
4. Association of Professors in Human and Medical Genetics – http://www.faseb.org/genetics/aphmg/aphmg1.htm
C.  Obstetrics and Gynecology Society Home Pages –

1. American College of Obstetricians and Gynecologists – http://www.acog.org
2. American Board of Obstetrics and Gynecology – http://www.abog.org
3. American Medical Association – http://www.ama-assn.org
4. Association of Professors in Obstetrics and Gynecology – http://www.apgo.org
5. National Institutes of Health – http://www.nih.gov
6. National Library of Medicine – http://nlm.nih.gov
V.  Genetic Information Sites 

A. Information on specific diseases

1. OMIM – www.ncbi.nlm.nih.gov/omim
2. GeneClinics – www.geneclinics.org
3. Webliography – www.faseb.org/genetics/webliog.htm
B. Primary Care Sites

1. Oxford Primary Care Group - www.dphpc.ox.ac.uk/opcgg
2. Public Health Genetics Unit in Cambridge – www.medinfo.cam.ac.uk/phgu
3. Royal College of General Practitioners – www.rcgp.org.uk
C. Ethics

1. www.nhgri.nih.gov/ELSI
D. Education on Family History Taking

1. www.genetics.com.au
E. Sites for Patients

1. March of Dimes - www.modimes.org/HealthLibrary2/portal.htm
2. Directory of On-Line Genetic Syndrome Support Groups – http://members.aol.com/dnacutter/sgroups.htm
3. Contact a family charity – www.cafamily.org.uk

