Transcript of Dr. Nedwidek Genetic Disease clinicals for SBS11QHG by 

Rebecca Chang, Sanam Bhatia, and Iris Zhao, classes of 2015

Here is the link provided by the powerhouses:

https://docs.google.com/document/d/1fum5MFRVAaD3F41WK5OetWdMeAemiCogBXSp79xkZl8/edit?usp=sharing
The rest below is as transcribed by the powerhouses as of late Sunday evening!
I corrected at or near the italicized stuff and italicized a few things of my own.

I also added Nutrasweet to the blue rant.  WHEW!
~DNED

Some Pointers!
· Title basically says what it is

· Since the doc is view only, if you want to add anything, either:

· Chat anyone shared on this doc on fb to add you

· Enter your e-mail on the chat

· (Option 1 is better but we know not everyone has a Facebook so that’s okay. If you don’t get added for a while, feel free to email me at chang.rebecca.m@gmail.com. I check my e-mail pretty frequently so that should be okay)

· The reason for this is that we had a problem with someone trolling (which is really really really really annoying) so we’ll have to add anyone who wants to edit. Sorry that everyone’s lives that got inconvenienced from one person’s actions. :(

· If you can’t really make out a word, please italicize it! 
· If you’re working on the disease or you know any other important info that you wanna share on them, feel free to add!

· I’ll make a page break in case anyone wants to add anymore pointers :)

· This is a summary of the handouts from Dr. Ned (Typed), some class notes, and the hand-written notes that were handed out

· Be respectful of others who are also using the sheet. They want to just study efficiently and why would you make that harder for them. 
DON’T MESS THIS UP (we’ll know who messed up now)
-Love Rebecca, Sanam, and Iris ^_^
Review Sheet with Notes
· A syndrome is a disorder that is characterized by certain symptoms and causes multi-system problems

· Nondisjunction (Not-unconnected) is when chromosomes do not separate at meiosis I or II 

· Aneuploidy is an abnormal number of chromosomes (Because of aneuploidy 

· Humans have 44 autosomes and 2 sex chromosomes (XX or XY) in each cell 

· Haploid # = 23 (22 autosomes + 1 sex)

· Diploid # = 46

· In females, one X chromosome is knocked out and is called a Barr Body, as proposed by Lyon

· This is referred to as dosage compensation because only one X is necessary in humans (males have only one!) so having two would produce too much protein

· *All females are X-mosaics*

· In female carriers, sometimes the defective chromosome is knocked out and sometimes the normal --> some cells express affected phenotype and some don’t (This can be the case for other genes of the X too)

· The Y in humans is responsible for maleness and has androgenization information

· There are a variety of phenotypes that result from Nondisjunction

· Defects in chromosomal numbers can cause many complications

· There are various autosomal syndromes

· Down’s (Trisomy 21) --> Mental retardation, facial dysmorphism, epicanthal fold, heart problems

· Edward’s (Trisomy 18) --> Mental retardation, heart malformation

· Patau (Trisomy 13) --> severe growth and mental retardation, holoprosencephaly 

· Cri Du Chat (Deletion of part of 5, partial monosomy) --> cat cry, microcephaly

· Miller Dieker (Deletion of part of 17 (17p13.3))  

· Prader Willi (Deletion of part of 15 (15q11.13)) 

· There are also sex chromosome related phenotypes

· Turner’s (XO) --> short stature, webbed neck, malformed gonads, average intellect, X inactivation in some cells causes no X expression

· Klinefelter’s (XXY) --> infertile, chromosomal hermaphroditism, apparent a puberty, gender dysphoria, small testes, delayed sex characteristic, Barr body penetrance, seen a puberty, are mosaics

· Triple X (XXX) --> some fertile, no obvious physiology, lower IQ, two X’s are inactivated

· Supermale (XYY) --> 

· Y-linked defects:

· Hairy Ears 

· SRY mutation, translocation --> Gender benders

· SRY+ is like Klinefelter’s (The SRY translocates onto X)

· SRY- is like Turner’s (SRY is deleted from Y)

· It is possible to detect chromosomal disorders in offspring through amniocentesis or CVS (???) --> Form a karyotype (photo of chromosomes)

· If a genetic disease causes death at an early age (before one can have children), it results from a spontaneous mutation

AUTOSOMAL DOMINANT
· Huntington (first to be characterized by a pedigree)

· Late onset (about 40s) primarily

· Mutation on Huntingtin protein (repeated CAG)

· Runaway mutation - gets worse by generation 

· Sensory, motor, cognitive problems

· Neurodegeneration (excess white (instead of gray) matter)

· Achondroplastic dwarfism
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· FGFR3 (Fibroblast growth Factor 3) mutation --> mutation in receptor that receives growth hormone

· Inhibits stimulation of growth because FGFR3 normally receives growth hormone

· Stunted growth and disproportion

· Improper proportion

· Spine, brain, skeletal issues

· Double dose is lethal 

· It is possible for two dwarves to have a normal child

· Cataracts
· Cloudy eye lens (late onset generally)

· (Other genetic eye problems (not necessarily AD) are glaucoma (high intraocular pressure) and macular degeneration (late onset, affects eye, therapy is antibody to swell blood vessels)

· Polydactyly - many digits (extra toes or fingers that are usually not of function)

· Syndactyly - webbing

· Brachydactyly - stunting 

· Holoprosencephaly 

· Defects on chromosome 7, Sonic Hedgehog

· Developmental defects

· facial dysmorphisms

· cognitive delay

· cyclopia

· ear/eye

· malformation

· cleft lip + palate

· Brain defects:

· alobar, semilobar (life span < 6 months)

· lobar

· Miller Dieker
· Deletion of 17, ARMP

· Defect in pafan-neur defected enzyme and platelet activating factor acetylhydrolase

· Facial dysmorphism, disfigurement, seizures, cognitive deficiency

· Associated with lissencephaly(brain, spine, melanges)  phenotypes

· Lethal by age 2

· Marfan Syndrome 
· Fiberlin - connective tissue protein defected

· Long fingers, height, limbs

· Mitral (Left Atrioventricular) valve defects

· Problems with aorta and defects

· Egyptian king Akhnaton received affected

· Hereditary Breast and Ovarian Cancer
· BRCA-1 and BRCA-2 are messed up --> Implicated in 70 to 80% familial breast cancers

· 2 hit hypothesis - somatic loss of function (must knock out both to function)

· Role in DNA repair, transcriptional activation

· Role in DNA repair, transcriptional activation

· Tissue targets: female - ovaries and breasts; male - prostate, female and male - colon

· (Males can get breast cancer too)

· Retinoblastoma
· Rb tumor suppressor

· 40% have Rb1 germline mutation

· Germline = paternal + somatic targets

· CpG island

· Other RB1 must be knocked out to make tumor

· Mechanicas are that there’s a novel mutation (loss of heterozygosity) and hypermethylation at Cpg island

· Alzheimer’s Disease (AD)

· If you have a defect in APP (amyloid precursor protein), you are very likely to get Alzheimer’s. 
· Patients with Down’s Syndrome overexpress APP
· Cognitive problems in these people and similar to cognitive problems in Alzheimer’s patients
· Defects in presendin1 and presendin2 (PSEN 1+2) also implicated
· Alzheimer’s is later onset dementia.
· Amyloid plaque deposits form in the brain -> loss of memory and motor skills, neuronal malfunction due to junk proteins
· ß-amyloid sticky 1 fatty clumps don’t allow nerves to function
· Hereditary Deafness (AD or AR)

· Malformation of nerves in the ear called progressive sensor and neural deafness (DFNA1)
· Both AD and AR
· OR (no idea) of the hammer-anvil-stirrup structural conductive apparatus
· These are the candidates or cochlear implant (which must happen early) due to defects in GJB2 connexin, a gap junction protein
Autosomal Recessive
· Albinism (AR)

· Multiple possible defects in melanin production due to the failure of tyrosinase enzymes which convert tyrosine AA -> melanin (pigment)
· Cystic Fibrosis (AR) (also abbreviated as CF)

· Defect in cystic fibrosis transmembrane receptor (CFTR) messes up Cl- ion transfer 
· Transmembrane conductance gene normally regulates Cl ion flow 
· Targets lung tissue
· Low life expectancy (~20 years) without lung transplant
· Messed up lungs produce incredibly heavy mucus
· Back needs to be pounded to clear lungs
· PKU - Phenylketonuria (AR)
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· Phenylalanine (F) amino acid cannot be broken down
· Therefore, there is a build up of a toxic independent-phenylketones in the urine (Kraus 391)
· Specific defection in phenylalanine hydroxylase (PAH) enzyme -> metabolic pathway messed up
· Phenylalanine/F “Allergy” ultimately causes neurological damage, mental retardation
· Text with dip strip is used to analyze urine in diaper
· Nutrasweet (for y’all that don’t know it’s an artificial sweetener - sort of like sugar but fake sugar-ish) has phenylalanine polymers, in addition to bananas, some sodas, and some gum -> they normally have warning packages on foods to warn people with PKU
· Warning about this is also on diet soda
· The metabolic pathway affects neuronal development in the brain
· Sickle Cell Anemia (AR)

· Hb (hemoglobin) in red blood cells (RBC) is clumped/misfolded
· Sickled RBC’s result from beta-hemoglobin defect
· This limits O2 transport
· Position 6: Glu to Val mutation
· Small number of sickled cells in heterozygotes protect against malaria (genotype Aa = carrier) -> confers a partial phenotype that confers resistance to malaria 
· 10% RBC sickled in Aa carriers (racial background
·  in Africa)
· Aa - 50% good ß globin, 50% bad ß globin
· aa - all bad ß globin
· Tay Sachs Disease (AR)

· Hex A or Hexosaminidase A 
· Early onset
· Deficiency in the HexA enzyme -> overmyelation of the axon (I think that’s the axon) of the nerves
· This disease is lethal by age 5 (in most cases) because messages cannot be sent by nerves -> results in motor and cognitive loss
· Racial correlation exists for disease - E. European Jews
· Deafness (AR)

· Symptoms covered above in AD
· Thalassemia (AR) (May be called Cooley’s Anemia)

· Alpha or beta globin deficiency affects RBC formation
· Anemia carriers are resistant to malaria 
· Evolutionary advantage is conferred to heterozygote as with SCD
· Racial bias (Greeks, Italians, and Asians)
· Xeroderma pigmentosum (AR)

· Predisposes to skin cancer
· Defect in excision pairs
· Extremely skin sensitive
· Results in early onset of skin cancer
· Sun insult (UV)
· Thymine dimer (TT) formation in DNA
· Normal excision repair process allows these to be removed. If not, genes are harmed and malignant -> metastatic skin melanomas are formed
· Gaucher’s Disease (AR)

· Most common of lysosomal storage diseases
· Defect in ß-glucocerebrosidase (ß-glucosidase)
· Fats collect in spleen, liver, kidneys, lungs, brain, and bone marrow
· Range of penetrance -> most severe has neurologic effects and some forms are lethal
· Treatment is enzyme replacement 
X-Linked Dominant
· Vitamin D Deficient Rickets (XD)

· Inability to metabolize Vitamin D
· Hypophosphatemia (a low level of phosphorous in the blood) causes bone softness, leading to bowleggedness because of pressure on long leg bone
· Rett Syndrome (XD)

· Defect in MeCP2 regularity
· Defects of DNA methylation (methylation normally turns gene off) and acetylation (acetylation of histones normally turns genes on) and epigenetic regulation (furthermore, deacetylation of histones normally turns genes off)
· All of these levels of “switching” controls allows or denies normal access to the genes
· Physical Manifestation: the individuals walk on tiptoe; only females manifest
· Tissue target: nerves/neurons
· Causes cognitive and motor defects
· Disease states as follows:
· XAY -> dead; XAXa -> Rett’s Syndrome; XAXA -> dead
· Fragile X (XD)

· Early development of neurons affect other tissue development
· Genetic defect is a problem with FMR1 chaperone in neurons -> causes mental retardation, attention problems and motor problems
· Chaperones aid in protein folding but a misfold in them can be caused by many things such as defects in sequence, regulation of gene expression and/or mechanism of translation or post-translational modification
· ADDED 2013: FMR1 is an mRNA chaperone, which controls the secondary structure of nascent mRNAs (pre-transcription)
X-linked Recessive
· Hemophilia (XR)

· Serious bleeding disorder in each of one of 10 possible clotting factors
· Factor 9: IX deficiency is called Christmas Disease
· All 10 clotting factors have been extensively characterized. 
· Current treatment is replacement of defective protein by injection. What a person is given for treatment depends on what they are missing. Defects in factor 8 are also implicated.
· Duchenne's Muscular Dystrophy (XR)

· Lack of dystrophin protein (very large)
· Causes muscle wasting
· Many lesions in DNA can cause the disease phenotype because the coding regions so large 
· The DNA encoding it is very vulnerable to damage.
· DNA = 2300 kB, gene = 79 exons, proteins = 427 kDal, 3684 amino acids long
· Note that large proteins like this (and even small proteins) need chaperones to slow down folding and help with forming proper 2 (secondary), 3 (tertiary), or 4 (quaternary) structures. Chaperones prevent sticking and misfolds. 
· Red/Green Colorblindness (XR)

· Cone defects only
· Receptors messed up 
· One cannot distinguish red from green
· Affects retina of the eye (which receive visual stimuli), casing in a failure to perceive color differences
· G6PD (Glucose 6 Phosphate Dehydrogenase) Deficiency (XR)

· Defect in sugar metabolism
· Symptoms: Jaundice, acute anemia
· Emerges at approximately age 10
· G6PD is needed to make NADPH
· This is the first required step in the hexose monophosphate shunt, which releases energy from glucose
· This is considered a disorder of antioxidant homeostasis, and G6PD deficiency causes hemolysis or destruction of red blood cells because oxygen carried by hemoglobin is not being detoxified
· Fava beans need to be avoided
· Ichthyosis Simplex (XR)

· Physical symptoms: scaly skin, developmental defects
· Due to a microdeletion of Chromosome X
· Mainly Xp 22.3 - 1900 kB are deleted
· Hairy ears phenotype (Y-linked)

· Later onset
· Very hairy!
· Racial correlation
· Sex reversal (Y-linked)

· Defective or missing SRY gene because of translocation of a part of Y
· Therefore, male sex determination cannot occur
· Phenotypic range is similar to Klinefelter’s
· Regions of homology between Y chromosome and X chromosome cause DNA defects that lead to deletion or translocation of part of Y chromosome
· SRY+ is a translocation of SRY from Yp arm to Xp arm
· Results in a male with XX
· Reduced secondary sex characteristics
· SRY- is a deletion or loss of SRY from Y
· Results in a female XY
· Abiguous genitals
· Similar to Turner’s (XO) with Klinefelter’s (XXY) phenotype range

All SRY affected patients are sterile and therefore can not pass it on to offspring. 

