Nedwidek Human Genetics: 2/25/2013 exam content & probability tips: must PRACTICE!!
Monday’s exam requires you to use everything we have learned about pedigrees to analyze the detailed genotypic and phenotypic profiles of three families.  Please know the key boxed features noted as characteristics under each sample pedigree you were given.  It is all multiple choice.  I found that free response was too open-ended, time-consuming, stressful, and took too long to grade.  This, however, does not mean it will be easy.  The largest challenges are the danger of misidentifying the inheritance pattern before you answer the questions…there is no way to compensate for error carried forward, and the choices allow for a number of possible Mendelian inheritance patterns even though each of  the pedigrees are very clearly suggestive of one of the four patterns we discussed.  The other of the challenges is the need for a comfort level with combined probability.  Many of the problems limit circumstances so you do not have to feel lost in the process of the math, but it is important that you understand that each generation will limit allele frequencies in future generations based upon given parental genotypes, safe assumptions of genotype based on previous and subsequent generations, and actual phenotypes.  No half shades will be provided. Utilize the limitations given; consider events independently, and a posteriori, only. Use whatever data you are given to limit statistical degrees of freedom.

You must know the hallmark patterns we discussed in class for the 4 inheritance types.  The probability calculations come at the end of the exam, and are the most challenging, but they are worth the least. YOU MUST BRING A CALCULATOR FOR THIS TEST.

The first pedigree you are given asks you to pick the pattern, justify why, identify affected and unaffected key symbols, and diploid disease states.  A series of questions asks for genotypic identification of several individuals in the pedigree, the calculation of risk of disease and other genotypes for a sibling of an affected individual.

The work you need to do for the next pedigree starts out about the same…identify inheritance pattern and criterion, key symbols, key diploids.  Then you need to start identifying parental genotypes in several crosses (three generations).  For this pedigree, you are given 5 options, one of which is essentially a dead giveaway for the inheritance pattern based on the rules we discussed in class.  You use this information to identify genotypes for all people in that family.  Three of the matings in the last generation do not describe outcomes for the offspring, so it is then up to you to make some predictions.  It is important that you know the role of consanguinity in increasing genetic disease frequency.
The third pedigree gives you the inheritance pattern, but you need to identify the disease state for some given diploid genotypes, rule out some genotypes based upon family line and pure interpretation of the pedigree symbols, and carry forward the effects on future generations.  The last 5 questions require you to carry forward a series of risk calculations for several generations in the pedigree.  We will discuss how to do this on Friday, but the key approach involves combined probabilities.  Establish what genotype you are looking for, calculate probability of that offspring for each parental genotype possibility in a given mating, and add up all the probs of getting that offspring’s genotype.  You must take into account the probability of the presence of the genotype of each parent you need as well.  However, if you are given specific information about a particular parent or offspring’s genotype, it is not necessary to calculate genotype probabilities for that individual, & the prob. of the directly given genotypic event is one. This info can then be carried forward.









Good luck!!
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