12 Boxes
· Laminopathies – Heritable or sporadic syndromes caused by mutations in the A-type lamins.  These include: Emery-Dreifuss Muscular Dystrophy (progressive wasting of skeletal muscles and cardiac conduction system defects), Dunnigan-type familial partial lypodystrophy which involves a loss or redistribution of subcutaneous fat, type II diabetes, and muscular hypertrophy), Charcot-Marie Tooth Disorder (axonal neuropathy), and Hutchinson-Gilford Progeria (premature aging).
· Triple A syndrome – an autosomal recessive disorder caused by mutation in ALADIN, a nucleoporin.  The mechanism most likely involves inefficient import/export of protein s dependent on ALADIN.  The disease is characterized by alacrima, constriction of the lower esophagus, and adrenal insufficiency.  

· HIV-1 exploits the nuclear export pathway by encoding the Rev protein, which has an NLS and a potent NES.  REV binds to unspliced viral RNA’s in the genome (ie, the intact viral genome which must escape the nucleus to be packaged into virions) and uses its NES to help them espace without being spliced.

· Botulinum A toxin cleaves specific  t-SNARES found on the presynaptic memrane, preventing the release of acetylcholine (BOTOX)

· Combined deficiency of coagulation factors V and VIII results from mutations in ERGIC-53, which is thought to act as a cargo receptor through it ability to bind mannose residues on proteins.  Specific glycoproteins require ERGIC for transport from the ER.  

· Gaucher’s disease is a lysosomal storage disease in which patients lack glucocerebrosidase; therefore, glucosylceramide isn’t degraded.  Severe forms of the disease have significant neurological involvement and cause patients to die early in life.  Less severe forms of the disease manifest in the spleen and liver.  

· I-cel l disease is characterized by low intracellular levels of many lysosomal hydrolases with increased levels in patient serum.  The lysosomal hydrolases of patients with I-cell disease fail to receive the mannose-6-phosphate marker due to a mutant or missing N-acetylglucosamine phosphotransferase, and thus are secreted out of the cell.

· Many diseases of albinism result from the inability to secrete melanosomes, including Chediak-Higashi Syndrome, Griscelli Syndrome, and Hermansky-Pudlak Syndrome.  These patients also have defects in the exocytosis of cytotoxic T-cell granules.
· Several pathogens have developed strategies to evade destruction following phagocytosis

· Inhibition of fusion between phagosomes and lysosomes (Mycobacterium tuberculosis, M. avium, and Legionella toxoplasma)

· Direct resistance to low pH and hydrolase-containing lysosomal environment  (Liehmania amazonensis)

· Escape from the phagosome (Shigella, Listeria)

· Hermansky-Pudlak Syndrome is a rare autosomal recessive disorder characterized by hypopigmentation of the hair and skin, platelet dysfunction, and lysosomal accumulations.  Mutatoins in the AP-3 adapter complex that binds to clathrin.

· Mitochondrial dysfunction can contribute to a variety of human diseases, including seizures, strokes, optic atrophy, neuropathy, myopathies, cardiomyopathy, hearing loss, and diabetes.  It may also play a role in Parkinson’s and Alzheimer’s.  

· Mutations in the mitochondrial genome typically cause problems with muscles, nerves, and eyes (regions of high ATP utilization).  

· Mohr-Tranebjaerg Syndrome is an X-linked disorder characterized by progressive sensorineural deafness, cortical blindness, dystonia, dysphagia, an paranoia.  Barth-like syndrome causes severe childhood cardiomyopathy.  Both diseases are caused by problems with protein import into the mitochondria.

· Peroxisome biogenesis disorders are a clinically heterogeneous group of disorders caused by loss of multiple peroxisomal enzymatic activities.  These diseases are generally caused by mutations in the peroxisome assembly process.  These patients usually exhibit severe mental retardation and die in the first year of life.  

· Alternatively folded proteins are implicated in a number of developing diseases by two methods: accumulation of “infectious” variants (scrapie, mad cow, Creutzfeldt-Jacob disease) and accumulation of intracellular toxic aggregates (Parkinson’s, ALS, Alzheimer’s).

· HPV-16 encodes oncogenes that cause degradation of the tumor suppressor p53.The HPV-16 E-6 protein binds to a cellular protein and the complex acts as a ubiquitin ligase for p53.

· v-Jun is a viral version of the transcription factor c-Jun, but it lacks an internal domain that is required for ubiquitination and degradation.  

· The human tre-2 oncogene is a truncated version of the de-ubiquitinating enzyme.

· In cystic fibrosis, a mutation in the CFTR protein prevents its transport to the plasma membrane.  The most common mutation in cystic fibrosis is a deletion of Phe508, which prevents proper folding in the ER.  Misfolding blocks export from the ER to the cell surface, and the mutant molecule is subject to ERAD.  

· Alpha1-antitrypsin is is a glycoprotein that is the most abundant protease inhibitor in human serum.  Heritable forms of AAT deficiency are caused by mutations in the polypeptide that prevents secretion from hepatocytes, resulting in emphysema.  A subset or AAT variants acumulate in the ER of hepatocytes and are associated with cirrhosis.  

· Wiskott-Aldrich Syndrome is an X-linked disease that is caused by immunodeficiency, thrombocytopenia, and eczema.  Affected males rarely survive past 20.  WASP protein stimulates Arp2/3 mediated actin polymerization.  WASP is primarily expressed in hematopoietic cells, and the immunodeficiency is thought to be caused by the inability of T-cells to form a cup structure on their surface.  

· Myosin inhibitors are being developed to treat a variety of diseases.  Blebbistatin II is a small molecule inhibitor that inhibits cytokinesis by inhibiting the contractile force that constricts the cleavage furrow.  

· Mutations in unconventional myosins cause a number of diseases, such as congenital hearing loss.  Usher Syndrome Type I is an autosomal-recessive disease in which patients have congenital sensorineural hearing loss.  Snell’s Waltzer causes hearing loss and and neuroepithelial degeneration.

· Familial cardiac hypertrophy is caused by mutation in the beta cardiac myosin II gene.  Patients suffer from ventricular hypertrophy and myofibrillar disarray and have symptoms of angina, arrhythmias, and sudden death.  

· VX-680 is an aurora kinase inhibitor that blocks cell cycle progression and induces apoptosis in a number of malignancies, including colon and pancreatic cancer and leukemia.  

· BRCA1 and BRCA2 are related to DNA repair activity and in cytokinesis.  Both are related to incresed risks of breast cancer.  

· Retinoblastoma is an inherited form of eye cancer in children caused by a loss of both copies of the Rb gene.  There is excess cell proliferation in the immature retina, suggesting that Rb normally restrains cell division in the eye.

· In about 50% of cancers, tumor cells have lost functional copies of the p53 protein, which is responsible for cell cycle arrest and the induction of apoptosis.  

· Ataxia telangiectasia – A rare genetic disorder caused by a defect in one of the kinases that phosphorylates p53 in response to DNA damage.  These people have in increased sensitivity to X-rays.

· Anthrax tricks the cell’s intracellular signaling system by making excessive amounts of cAMP.  The Odema factor in anthrax is adenylyl cyclase.  

· In pseudohypoparathyroidism, a mutated heterotrimeric G-protein leads to a decreased response to parathyroid hormone.  Acromegaly and Graves diseaseare caused by constitutively active G-proteins.   

· Myasthenia gravis is an autoimmune disease in which the response is directed against muscle acetylcholine receptors.  This interferes with neuromuscular transmission leading to muscle weakness and death.  

· Diseases in which death plays a role.  Insufficient cell death: autoimmune diseases, cancer, and viral infections.  Too much cell death: AIDS, neurodegenerative diseases, and ischemic injury.

· Leigh syndrome is an early onset, fatal neurodegenerative disorder of infancy which is associated with nuclear or mitochondrial mutations involved in oxidative phosphorylation.  

· Distal renal tubular acidosis results from the inability to secrete sufficiently acidic urine, which leads to metabolic acidosis and a host of other defects.  

· Autosomal recessive osteopetrosis is a rare, early-onset of abnormally dense bones caused by failure of osteoclast bone resorption.

· Brody disease is characterized by painless contractures, impaired muscle relaxation, and decrease in calcium pump levels.  It has been linked to mutations in the SR Ca-ATPase.  Hailey-Hailey disease is caused by mutations in the secretory pathway/Golgi calcium, magnesium pump and results in blistering of the epidermis, presumably due to defects in proper glycosylation or processing of cell surface proteins.  Darier disease is also a skin disorder resulting from mutation in another isoform of the SR Ca-ATPase. 

· Menkes disease results from copper deficiency and an inability to absorb copper from the intestine.  Wilson disease results from copper toxicity and an inability to remove copper from the liver.  

· Ouabain is a potent inhibitor of the sodium pump that has been used to treat failing hearts.  

· Omeprazole are routinely used to treat gastric acidity and stomach ulcers.  They are inhibitors of the potassium/hydrogen ATPase.  

· Digitalis lowers the sodium electrochemical gradient in heart by the inhibition of the cardiac potassium/sodium ATPase.  Furosemide acts at the kidney by inhibiting a potassium/sodium/chloride symporter on the apical membrane of cells midway along the nephron.  

· Curare competes with acetylcholine for the acetylcholine receptor, decreasing the depolarization at the end plate.  

· Duchenne and Becker type muscular dystrophies are caused by mutations in dystrophin, a HUGE gene (like my penis)

· Leukocyte adhesion deficiency I results from a loss of function mutation in the beta2 integrin gene.  Neutrophils in these patients fail to cross the epithelium into injured sites.
· Mutations in collagen genes lead to connective tissue diseases affecting bone, cartilage, and blood vessels.  Marfan’s syndrome is caused by mutations in the fibrillin-I gene (dominantly inherited).

· Achondroplasia is the most common form of short-limbed dwarfism.  A mutation in the transmembrane domain of the fibroblast growth factor receptor 3, which is expressed by chondrocytes at the growth plate, leads to constitutive activiyt of the tyrosine kinase receptor.  

· Over 90% of osteogenesis imperfecta cases are caused by mutations in type I collagen.  

