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GENETIC PRINCIPLES - Brief Review

Pathogenesis of Disease

Molecular Basis of Gene Expression

Mutation

Cellular Mechanism by which Mutant Genes Produce Disease
Genetic Heterogeneity, Pleiotropism, and Variability

CATEGORIES OF GENETIC DISEASES

Chromosomal Disorders

Simply Inherited Disorders
Autosomal Dominant
Autosomal Recessive
X-linked

Multifactorial Disorders

GENETIC COUNSELING

Objectives
Indications
Steps

CATEGORIES OF HIGH RISK FAMILIES

Risks Exceeding 50%
Risks of 25-50%
Risks of 10-25%
Risks of 1-5%

PRENATAL DIAGNOSIS

Procedure
Indications

EXAMPLES OF CASES REFERRED FOR GENETIC COUNSELING

Case #1 Marfan Syndrome in a 18 year old male with unaffected
parents and grandparents

Case #2 Medullary Thyroid Carcinoma in a 36 year old male



Case #3 - Young couple at High risk to have child with neural
tube abnormality

Case #4 - Risks to offspring of a young couple in whom both
the husband and wife have Diabetes Mellitus

Case #5 - Prenatal diagnosis for Pompe's Disease (Glycogen
Storage Disease)

Case #6 - 25 year old female whose brother had Duchenne form
of Muscular Dystrophy

Case #7 - Kidney transplantation in hereditary forms of chronic
renal disease

Case #8 - 38 year old female whose previous child had Down's
Syndrome

EVALUATION OF GENETIC COUNSELING




Table 1

SOME RELATIVELY FREQUENT MENDELIAN DISORDERS

AFFECTING ADULTS

Autosomal Dominant Disorders

Familial hypercholesterolemia
Hereditary hemorrhagic telangiectasia
Marfan syndrome

Hereditary spherocytosis

Adult polycystic kidney disease
Huntington's chorea

Acute intermittent porphyria
Osteogenesis imperfecta tarda

von Willebrand's disease

Myotonic dystrophy

Hemochromatosis

Idiopathic hypertrophic subaortic stenosis (IHSS)
Noonan syndrome

Neurofibromatosis

Tuberous sclerosis

Autosomal Recessive Disorders

Deafness

Albinism

Wilson's disease

Sickle cell anemia
B-Thalassemia

Cystic fibrosis )
Hereditary emphysema (o-l-antitrypsin deficiency)
Homocystinuria

Familial Mediterranean fever
Friedreich's ataxia
Phenylketonuria

X-linked Disorders

Hemophilia A

Glucose-6-phosphate dehydrogenase deficiency
Fabry's disease

Ocular albinism

Testicular feminization

Chronic granulomatous disease
Hypophosphatemic rickets

Color blindness
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EMPIRIC RISKS FOR SOME COMMON MULTIFACTORIAL

GENETIC DISEASES AFFECTING ADULTS

Disorder
in
Index Case

Estimated Absolute Risk

for

First-degree Relatives

Cleft lip and/or palate
Congenital heart disease

Coronary heart disease

Diabetes mellitus

Epilepsy

Hypertension

Manic-depressive psychosis

Psoriasis

Schizophrenia

Thyroid disease (autoimmune disorders

including hyperthyroidism, thyroiditis,
primary myxedema, simple goiter)

3%
4%

8%
3%

5%

5%

10%
10-15%
10-15§
© 15%

10%

for male relatives
for female relatives

S A



Table 6

INDICATIONS FOR PRENATAL DIAGNOSIS

Couples having a previous child with spina bifida or

anencephaly (5% recurrence risk)

Couples having a previous child with a chromosomal
aberration such as trisomy 21 form of Down's syndrome

(1 to 2% recurrence risk)

Couples in whom either the husband or wife carries a
balanced translocation chromosome for Down's syndrome

(5-20% recurrence risk)

Couples at risk for having a child with a detectable

inborn error of metabolism (25 to 50% recurrence risk)

Pregnant women 38 years of age and older who have a

1 to 2% chance of carrying babies with Down's syndrome

Women whose male fetuses have a 50% risk of being
affected with a serious X-linked disorder such as

Muscular Dystrophy or Hemophilia

14
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Table 7

INBORN ERRORS OF ﬁETABOLISM FOR WHICH

PRENATAL DIAGNOSIS IS FEASIBLE

Lipidoses

Cholesteryl ester storage disease

Fabry disease

Gaucher disease

Krabbe disease (globoid cell leukodystrophy)
Metachromatic leukodystrophy

Neimann-Pick disease

Refsum syndrome

Tay-Sachs disease and other gangliosidoses
Wolman syndrome

Mucopolysaccharidoses

Hurler syndrome

Hunter syndrome

Sanfilippo syndromes
Scheie syndrome
B-glucuronidase deficiency

Amino Acid and Related Disorders

Argininosuccinic aciduria

Citrullinemia

Cysthationine synthase deficiency (homocystinuria)
Cystinosis

Histidinemia

Maple syrup urine disease

Methylmalonic aciduria

Disorders of Carbohydrate Metabolism

Fucosidosis

Galactosemia

Glucose-6-phosphate dehydrogenase deficiency
Glycogen storage diseases, types II, III, and IV

' Mannosidosis

[ S—



Miscellaneous.Disorders

Adenosine deaminase deficiency
Familial hypercholesterolemia, homozygous form
Hypophosphatasia

I-cell disease

Lesch-Nyhan syndrome

Lysosomal acid phosphatase deficiency
Orotic aciduria

Sickle cell anemia

Testicular feminization

Thalassenia

Xeroderma pigmentosa

Data modified from A. Milunsky. The Prevention of Genetic Disease and

Mental Retardation. W.B. Saunders Company, Philadelphia. pp. 239-241,

1975.
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Table 8

HEREDITARY DISORDERS AFFECTING ADULTS

SUSCEPTIBLE TO TREATMENT

Method
of
Treatment

Disorder

Reduction of Toxic Food

Lactose Lactase deficiency
Galactose Galactosemia
Fructose Fructose intolerance

Neutral Fats

Cholesterol and saturated fats
Phytanic acid

Phenylalanine

Metabolic Supplementation

Vitamin D and phosphate
Gamma Globulin

Factor VIII (AHG)
Cortisol

Thyroxine

Growth Hormone

Removal of Toxic Product

Familial lipoprotein lipase deficiency

Familial hypercholesterolemia
Refsum syndrome
Phenylketonuria

Hypophosphatemic rickets
Agammaglobulinemia
Hemophilia

Adrenogenital syndromes
Familial goiters
Pituitary dwarfism

Cystine removal by D-penicillamine Cystinuria
Copper removal by D-penicillamine Wilson's disease
Iron removal by phlebotomy Hemochromatosis
Surgery
Splenectomy Hereditary spherocytosis
Portacaval shunt Glycogen storage disease, type I
Colectomy Familial polyposis of the colon
Thyroidectomy Medullary thyroid carcinoma syndrome
Organ Transplantation
Kidney Fabry disease

Kidney

Adult polycystic kidney disease
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