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CHAPTER 6: GENETIC DISORDERS
Disorders involving an Extra Autosome
Trisomies
General 
· Mental retardation 
· Chromosomal nondisjunction 
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DOWN SYNDROME
General 
· Karyotype- 47XX or XY +21 
· Most common mental retardation 
· Risk increases with maternal age 
Pathogenesis 
· Nondisjunction 
· Robertsonian translocation 
Clinical 
· Mental retardation 
· “Mongoloid” facies 
· Brushfield spots 
· Broad short neck 
· Simian crease 
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DOWN SYNDROME CON’T
Clinical con’t 
· Congenital heart defects- Endocardial cushion defect 
· Duodenal atresia 
· Hirschsprung’s disease 
· ALL 
· Alzheimer’s disease 
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EDWARD’S SYNDROME (TRISOMY 18)
General 
· Karyotype- 47 XX or XY +18 
· Increases with maternal age 
· Nondisjunction 
Clinical 
· MR 
· Low set ears + micrognathia 
· Overlapping flexed fingers 
· Rocker-bottom feet 
Diagnosis 
· Karyotype 
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PATAU’S SYNDROME (TRISOMY 13)
General 
· Karyotype- 47 XX or XY +13 
· Risk increases with maternal age 
· Nondisjunction 
Clinical 
· MR 
· Cleft lip +/or palate 
· VSD 
· Renal abnormalities 
· Microcephaly 
· Polydactyly 
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CRI DU CHAT SYNDROME
General 
· Karyotype- 46 XX or XY, 5p- 
· Deletion of the short arm of chromosome 5 
Clinical 
· “Cat-like” cry 
· MR 
· Congenital heart disease 
· Microcephaly 
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DISORDERS INVOLVING SEX CHROMOSOMES
Klinefelter’s syndrome
General 
· Karyotype- 47 XXY 
· Male hypogonadism 
· Nondisjunction 
Labs 
· Low testosterone 
Clinical 
· Testicular atrophy 
· Infertility 
· Female hair distribution 
· High-pitched voice 
· Gynecomastia 
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DISORDERS INVOLVING SEX CHROMOSOMES
Turner’s syndrome
General 
· Karyotype- 45 XO 
· Female hypogonadism 
Clinical 
· Short stature 
· “Streaked” ovaries 
· Infertility 
· Primary amenorrhea 
· Cystic hygroma + webbed neck 
· Preductal Coarctation of the aorta 
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DISORDERS INVOLVING SEX CHROMOSOMES
Determination of sex
Karyotype (genetic) sex 
· Y chromosome [image: image5.png]


testicular development 
Gonadal sex 
· Ovarian or testicular tissue 
Ductal sex 
· Mullerian or Wolffian ducts 
Phenotype (genital) sex 
· External genital appearance 
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DISORDERS INVOLVING SEX CHROMOSOMES
True hermaphrodite
Definition 
· Presence of both testicular + ovarian tissue 
Genetic sex 
· 46 XX, 46 XY, 45 X/XY (mosaics) 
Gonadal sex 
· Ovary + testes 
· Ovotestes 
Ductal sex 
· Mixed 
Phenotypic sex 
· Ambiguous 
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DISORDERS INVOLVING SEX CHROMOSOMES CON’T
Female pseudohermaphroditism
Genetic sex 
· 46 XX 
Gonadal + ductal sex 
· normal female 
Phenotypic sex 
· virilized or ambiguous genitalia 
Exposure of female fetus to androgens in utero 
· CAH 
· Androgen-producing tumors 
· Exogenous androgens 
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DISORDERS INVOLVING SEX CHROMOSOMES CON’T
Male pseudohermaphroditism
Genetic sex 
· 46 XY 
Phenotypic sex 
· Female genitalia 
Gonadal + ductal sex 
· Undescended testes 
Testicular feminization 
· Mutation of androgen receptor 
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MENDELIAN DISORDERS
Definition 
· Single gene mutation 
Mutations 
· Point mutation 
· Synonymous 
· Missense 
· Nonsense 
· Frameshift 
Patterns of inheritance 
· Autosomal dominant 
· Autosomal recessive 
· X-linked 
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MENDELIAN DISORDERS CON’T
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AUTOSOMAL RECESSOVE DISORDERS
Cystic fibrosis
General 
· Mutation of CFTR 
· Chromosome 7 
· F508 
Pathogenesis 
· Defective chloride channel [image: image7.png]


obstruction of ducts 
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CYSTIC FIBROSIS CON’T
Distribution 
· Lungs 
· Pulmonary infections- Pseudomonas 
· Chronic bronchitis 
· Pancreas 
· Insufficiency. Malabsorption [image: image8.png]


steatorrhea 
· Male reproductive system 
· Infertility 
· Liver 
· Plugging [image: image9.png]


biliary cirrhosis 
· GI tract 
· Meconium ileus 
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CYSTIC FIBROSIS CON’T
Diagnosis 
· Sweat test 
· DNA probe 
Prognosis 
· 30 years 
· Death due to pulmonary infections- Pseudomonas 
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PHENYLKETONURIA
Enzyme defect 
· Phenylalanine hydroxylase 
Presentation 
· Normal at birth [image: image12.png]


MR by 6 months 
· Light skin + hair 
· Mousy odor 
Diagnosis 
· Screened at birth 
Treatment 
· Dietary restriction of phenylalanine 
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ALKAPTONURIA
Enzyme defect 
· Homogentisic oxidase 
Features 
· Black urine + cartilage 
· Early onset arthritis 
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GLYCOGEN STORAGE DISEASES
Definition 
· Deficiencies in enzymes necessary for glycogen metabolism 
Type I 
· Glucose-6-phosphatase def. 
· Hepatomegaly + hypoglycemia 
Type II 
· Lysosomal glucosidase def. 
· Cardiomegaly- Death by age 2 
Type V 
· Muscle phosphorylase def. 
· Exercise-induced muscle cramps 
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TAY-SACHS DISEASE
Defect 
· Hexaminidase A def. [image: image13.png]


accum. of GM2 ganglioside 
Distribution 
· Retina- cherry-red spot 
· CNS 
Presentation 
· Mental deterioration + motor incoordination 
· Death by 2-3 
· Ashkenazi Jews 
EM 
· Distended lysosomes 
Diagnosis 
· Enzyme assays + DNA probes 
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NEIMANN-PICK DISEASE
Defect 
· Sphingomyelinase def. [image: image14.png]


accum. of sphingomyelin 
Distribution 
· CNS 
· Retina- cherry-red spot 
· RES 
· Ashkenazi Jews 
Presentation 
· Mental + motor manifestations 
· Splenomegaly + lymphadenopathy 
· Normal at birth [image: image15.png]


symptoms by 6 months [image: image16.png]


death by age 2 
EM 
· “zebra bodies” 
Diagnosis 
· Biochemical assay + DNA probes 
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GAUCHER DISEASE
Defect 
· Glucocerebrosidase def [image: image17.png]


accum. of glucocerebroside 
Presentation 
· Type I 
· Hepatosplenomegaly 
· Pancytopenia 
· Lymphadenopathy 
· BM involvement 
Micro 
· Gaucher’s cells 
Diagnosis 
· Biochemical assay 
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MUCOPOLYSACCHARIDOSIS
Definition 
· Deficiencies in lysosomal enzymes for degradation of MPS 
MPS I- Hurler’s 
· Deficiency of -iduronidase 
· Severe 
MPS II- Hunter’s 
· X-linked recessive 
· Mild 
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AUTOSOMAL DOMINANT DISORDERS
Familial hypercholesterolemia
Epidemiology 
· Most common inherited disorder 
Defect 
· LDL receptor mutation- chromosome 19 
· [image: image20.png]


increased circulating cholesterol 
· Loss of feedback inhibition of HMG CoA reductase 
Presentation 
· Elevated serum cholesterol 
· Skin xanthomas 
· Xanthelasma 
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AUTOSOMAL DOMINANT DISORDERS CON’T
Marfan’s syndrome
Defect 
· Mutation of fibrillin gene- chromosome 15 
Distribution 
· Skeletal 
· Arachnodactaly 
· Subluxation of lens 
· Cardiovascular 
· Cystic medial necrosis [image: image21.png]


dissecting aortic aneurysm 
· AI + MVP 
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AUTOSOMAL DOMINANT DISORDERS CON’T
Ehlers-Danlos syndrome
Defect 
· Defect in collagen synthesis or structure 
Clinical 
· Hyperextensible skin + joints 
Variants 
· Type 3- most common 
· Type 4- Type III collagen- rupture of arteries + colon 
· Type 9- XLR defect in copper metabolism 
Complications 
· Joint dislocations 
· Diaphragmatic hernias 
· Retinal Detachment 
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AUTOSOMAL DOMINANT DISORDERS CON’T
Neurofibromatosis
Type I- 90% 
Genetics 
· TSG- NF-1 
· Chromosome 17 
Clinical 
· Multiple neurofibromas 
· “cafй-au-lait spots” 
· Lisch nodules 
· Increased meningiomas + pheochromocytoma 
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NEUROFIBROMATOSIS CON’T
Type 2- 10%
Genetics 
· TSG- NF-2 
· Chromosome 22- merlin 
Clinical 
· Bilateral acoustic neuromas 
· Neurofibromas + cafй-au-lait spots 
· No Lisch nodules 
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AUTOSOMAL DOMINANT DISORDERS CON’T
Von Hippel-Lindau disease
Genetics 
· TSG- vHL 
· Chromosome 3p 
Clinical 
· Hemangioblastomas 
· Cysts of liver, pancreas + kidneys 
· *Multiple bilateral renal cell carcinomas 
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TRIPLET REPEAT MUTATIONS
Fragile X
Genetics 
· CGG repeat mutations 
· FMR-1 gene on X chromosome 
Clinical 
· MR 
· Big jaw 
· Big ears 
· Macroorchidism 
Diagnosis 
· DNA probe 
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TRIPLET REPEAT MUTATIONS
Huntington’s disease
Genetics 
· CAG triplet repeat mutation 
Pathology 
· Atrophy of caudate nucleus 
Clinical 
· Early-onset dementia 
· Huntington’s chorea 




