Dr. Nedwidek Human Genetics Chromosome Abnormalities, Pedigrees   Jr. Bio.
4/17/2013(
Aim: How do we predict human inheritance?

Next Exam is (tentatively) Tuesday April 23, 2013: You will be tested on mendelian genetics, specifically codominance in animals and genetic diseases of all sorts in humans (See list below and clinical manifestations to be distributed later this week).  This includes all 4 major mendelian inheritance patterns, and pedigree symbolism, rendering and analysis.  All of the material since the last exam is testable.  The knowledge of how to apply punnetts to pedigrees is testable, as are some of the concepts around chromosome number and chromosomal nondisjunction (abnormalities due to aneuploidy).  You need to memorize the major mendelian inheritance patterns for each of the diseases listed below.  You also need to have a handle on how to interpret and render pedigrees per the sheet I distribute in class (also posted/sent in slightly smaller size).
Some of the material on chromosomes below should be review.  All is fair game for the next test.
Chromosome concepts and abnormalities:

-Defects in chromosomal number are responsible for many more complications than are mendelian inherited defects.

-You need 22+22 (44) distinct autosomes in each cell to function normally.

-You need sex chromosomes X+X or X+Y in each cell to function normally.

-In XX human females, one X is knocked out in every cell to compensate or balance gene dosage.  The knockout is called a Barr Body, and the idea of X inactivation was proposed by Lyon.  The phenomenon is called dosage compensation, and is to equalize the amount of “X”.

-The Y chromosome, a part of X with additional androgenization information, determines maleness in humans.  All human females are x mosaics.
-Defectes in chromosome number are detected by pedigrees.
Clinically, the phenotypes that result from variation in sex chromosomes are as follows:

XO (correctly, 45,X)-Turners Syndrome-sterile, short stature, webbed neck, gonads malformed, only one sex chromosome, average intellect/IQ

XXX (correctly, 47,XXX)-Trisomy X-some fertile, no obvious physiology, significant drop in IQ, two X’s inactivated.

XYY (correctly, 47, XYY)-Supermales-usually fertile, intellect delay, attention deficit, hyperactivity, formerly thought to be overly aggressive.

XXY (correctly, 47, XXY)-Klinefelters Syndrome-infertile, chromosomal hermaphroditism-range of penetrance, apparent at puberty, gender dysphoria, small testes, delayed sec sex characteristics, possess Barr Bodies, are mosaics.  Was the first chromosomal abnormality found.

Y-linked defects:

-Hairy ears: inconvenient, self-explanatory.

-SRY mutation  or translocation: GENDER BENDERS.

SRY+ in 46, XX males: presents like Klinefelters-SRY is translocated onto an X chromosome.

SRY- in 46, XY females: presents like Turners-SRY has been deleted from Y chromosome.  Also, other hormonal defects can present like these.

Pedigrees: Copy diagramming from board; see handout.  Note the right way to show mating and consanguinity.  Note that you will never be given carrier status as a half shade on an exam.

You are expected in this unit to begin to know the 4 major types of mendelian inheritance pattern pedigree hallmarks (specified on the pedigree handout).
Auto Recessive: Parents of an affected kid are usually carriers (unaffected, not sick).

Auto Dominant: Usually shows an affect every generation.

X recessive: Hi incidence of affected males and carrier females.

X dominant: affected males with normal mates have no affected sons and no normal daughters.

Cointoss exercise concepts:

All pedigrees are results of punnett predictions.  Cointosses are simulations of human matings.  Outcomes seldom if ever agree with the precise prediction presented in the punnett matrix.

You are expected to know basic symbolism for gender and disease presentation; circles are females, squares are male (subtle joke :p in there…sorry guys!) and shaded individuals are “affected”. Half shades are rarely used in pedigrees that come out of anywhere but a freshman-level text (like Towle).

You are expected to connect mendelian inheritance patterns in humans with the symbols and punnett predictions and outcomes we discussed in class.

Here are the diseases for which you are expected to know inheritance patterns, and their patterns:

Autosomal dominant (AD):

Huntingtons (chorea)

Achondroplastic dwarfism

Cataracts

Polydactyly and others (syndactyly, brachydactyly)

Holoprosencephaly (sonic hedgehog, cyclopsis and cleft palate)

Autosomal recessive (AR):

Albinism

Cystic Fibrosis (CF)

Phenylketonuria (PKU)

Hereditary deafness (also autosomal dominant)

Sickle cell anemia (heterozygote advantage)

Tay Sachs

Thalassemia

X-linked Dominant (XD):

Vitamin D-deficient Hypophosphatemic Rickets (fix on handout)

Rett Syndrome

Fragile X
X-linked recessive (XR):

Red-Green Colorblindness

Hemophilia

Duchennes Muscular Dystrophy

Icthyosis Simplex (deletion of part of X)

Y-linked (YL):

Hairy Ears

SRY defects (deletions or translocations, cause hermaphroditism)

Polygenic:

Skin, hair, eyes

Foot size

Nose length

Height

Multiple Alleles:

ABO blood type (codominant)

Chromosome Number: Defects in # are all due to nondisjunction events: see above

-do you remember NDJ from our discussions of repro?
Autosomal:

-Downs (trisomy 21)

-Edwards (trisomy 18)

-Patau (trisomy 13)

-Cri du Chat (deletion of part of 5, partial monosomy)

Sex Chromosomal: see above
-XO Turners

-XXX triple X

-XYY supermale

-XXY Klinefelters (hermaphroditism)

Chromosomal Translocations and deletions:

In germline or sex cells, these are usually developmental lethal.

In somatic or body cells, these typically cause cancers (leukemias most commonly).

Maternal effect or mitochondrial defect are implicated in developmental defects with environmental triggers, such as autism (possibly) and MERRF (myoclonic epilepsy).

We’ll re-visit these diseases as we discuss DNA, mutation, disease and hopefully biotechnology (tentative Tuesday, May 7, 2013 exam).  So the content of this unit overlaps the next test a little bit in terms of the manifestations of the disease lesions, but we’ll talk about that more in the unit on DNA and gene expression. 
