Diseases in Developmental Biology

(Use your judgement on how “important” they are)

Spatial Patterning in Vertebrates

Holoprosencephaly: defects in development of midline forebrain, which is Shh-dependent 

Situs inversus totalis: complete mirror image inversion of heart and viscera

Kartagener’s syndrome: complete reversal of LR asymmetry in 50% of individuals, defect in left/right dyenin

Heterotaxia:  heart and viscera oriented independently (e.g. dextrocardia)

Isomerism: duplicated left or right side identity

Conjoined twins: right side twin shows most laterality defects

Basal Cell Carcinoma: often displays inappropriate activation of Hh signaling pathways (e.g. Basal Cell Nevus Syndrome, Gorlin’s Syndrome)

Central Nervous System

Neural tube defects: include spina bifida, exencephaly, rachischisis; sensitive to folic acid deficiency

Lissencephaly: no folds on cerebral cortex surface, mutations in LIS1 and DCX

Gliomas:  tumors of glial cells, a neuronal cell type that retains ability to divide again

Muscle

Bone

Fibrodysplasia ossificans progressiva (FOP): abnormal bone deposition at injury sites, lymphocytes express BMP-4

Achondroplasia, thanatophoric dysplasia, hypochondroplasia: defect in FGFR3 that affects endochondral ossification

Apert, Pfeiffer, Jackson-Weiss, and Crouzon syndromes: defect in FGFR1 or FGFR2 that affects membranous ossification

Cleidocranial dysplasia: dominant mutation in CBFa1, failure of fontanelles to close among other defects

Campomelic dysplasia: lethal skeletal malformation, XY sex reversal, haploinsufficiency in Sox9

And many more from the clinical correlation…

Limb Development

Greig cephalopolysyndactyly syndrome (GCPS): mutation in Gli3, that middle word is the phenotype

Nail-patella syndrome: dysplasia of nails, absent or hypoplastic patellae, defect in Lmx-1

Neural Crest Cells

Hirschsprung’s disease: lack of innervation in colon, restricted descending colon, pigmentation defects, defect in END3, ENDRB, Ret and others

Piebaldism: pigmentation defect, mutation in c-kit needed for melanocyte migration

Special Senses: Eye

Anophthalmia, microphtalmia: absent or small malformed eyes, defect in primorida inductive interactions

Peter’s anomaly: failure of cornea and lens to separate (recall both from ectoderm; lens pinches off)

Aniridia: no iris, no fovea, haploinsufficiency in Pax6

Ocular albinism: no melanocyte pigmentation, no fovea, all retinal ganglions cross midline

Usher’s syndrome: deafness and blindness due to defects in sensory cilia, defect in myosin VIIa

Coloboma: gap in ventral eye, failure of choroid fissure to close

Special Senses: Ear

Usher’s syndrome: deafness and blindness, defects in sensory cilia, defect in myosin VIIa

Waardenburg’s syndrome: deafness, NCC migration defect, heterozygous defect in Pax3

Special Senses: Nose

Kallmann’s disease: cannot smell (general anosmia), defect in axonal guidance gene

Specific anosmia: cannot smell certain compounds, defects in certain odorant receptors

Vasculogenesis/Angiogenesis/Hematopoiesis

(-thalessemia: defect in (-globin???

Heart

See p.15 of notes and clinical correlation with bunches more…

Situs inversus: dextrocardia, defect in LR patterning

Hypoplastic ventricle: name is phenotype, defect in ventricular expansion

Marfan’s syndrome: mitral and tricsupid valve defect, defect in fibrillin-1 that affects cushion development

Down syndrome: atrioventricular septal defect, trisomy 21

Atrial septal defect: failure of atrial shunt to close, defect in Nkx2.5

CATCH-22 syndrome: trucoconal septal and aortic arch defects, deletions in 22q11

Kidney

See Table 2, p. 13

Nail-Patella syndrome: defect in Lim1, needed for nephric duct formation (see limb development also)

Wilms’ Tumor: defect in WT-1, part of WASGR syndrome

Autosomal Dominant Polycystic Kidney Disease: name is phenotype, defect in PKD1,2,3

Alport Syndrome: defects in collagens

Denys-Drash: defect in WT-1

Sex Determination

Sex reversal: 46XY female, 46XX males, related to SRY

True hermaphrodites: 46XX/46XY chimeras

Klinefelter’s Syndrome: 47XXY

Turner’s Syndrome: 45 XO

Female pseudohermaphroditism: 46XX, exposure to androgens give rise to male external genitalia, ovaries remain

Male pseudohermaphrodistism: 46XY, incomplete mascularization

Persistent Müllerian duct syndrome: 46XY but no MIS or MIS receptor

Androgen insensitivity: female external genitalia, but regression of Müllerian ducts

5(-reductase deficiency: no DHT so female external genitalia, but T at puberty can cause male secondary sex characteristics
Congential adrenal hyperplasia: exposure to androgens can cause male external genitalia in XX females
And more in the clinical correlation…
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