Mendelian and Human Genetics Study Guide
Define the following Keyterms:
genetics

heredity


locus


alleles

homozygous

heterozygous

dominant allele

recessive allele

phenotype

genotype

incomplete dominance
codominance

linked genes

crossing over

monohybrid cross
dihybrid cross

P generation

F1 generation

F2 generation

test cross

product rule

autosomes

sex chromosomes
X-linked genes

multiple alleles

polygenic inheritance
epistasis

pedigree

karyotype

Down Syndrome
trisomy


Kleinfelter syndrome

Turner syndrome
monosomy

nondisjunction

translocation

deletion


Phenylketonuria

sickle cell anemia
cystic fibrosis

Tay-Sachs disease
Huntington disease
hemophilia

amniocentesis

chorionic villus sampling
  ABO blood group
heterozygote advantage
  Rh factor



Questions:

1. Explain the meanings of the following terms and explain the relationship between the pairs of terms:

Compare


With
allele



locus

genotype


phenotype

dominant


recessive

homozygous


heterozygous

monohybrid cross

dihybrid cross

2. Assume that “R” is a dominant allele on a chromosome that produces red flowers and “r” is the recessive allele that produces white followers, and assume that “T” is an allele on a different chromosome that produces tall plants and “t” is the allele that produces short plants.  What are the possible genotypes and phenotypes in the F1 generation derived from parents with the genotypes RrTT and RrTt?  What are the possible genotypes and phenotypes in the F2 generation?  How would the ratios of possible genotypes and phenotypes differ if flower color genes and plant height genes are linked?
3. In the above, assume that “R” and “T” are both incompletely dominant to “r” and “t” respectively; the heterozygous conditions producing pink flowers and plants of medium height.  Now what are the possible genotypes and phenotypes in the F1 and F2 generations?
4. Assume that the alleles A, B, and O all relate to ABO blood types, and that A and B together are codominant and both A and B are completely dominant over the O allele.  Determine all of the genotypes and phenotypes (ABO blood types) in each of the following matings:

AO  x  BO



AB  x  OO

AO  x  OO



AB  x  AB

blood type A  x blood type O

blood type B  x blood type AB

5. Explain why genes located on one chromosome are said to be linked.  Why do linked genes sometimes separate during meiosis?
6. What is sex linkage?  In mammals, which sex would be most likely to show recessive sex-linked traits?  Why?

7. What is nondisjunction?  How can it lead to abnormalities in offspring?  Are such abnormalities considered to be inherited or environmentally induced?  Explain your answer.

8. How are chorionic villus sampling and amniocentesis used in prenatal evaluation?

Essays:

1.  Discuss three of the following phenomena in which sex chromosomes are involved 

     with particular reference to their significance or consequences in humans.

          a. Sex determination

          b. Sex-linked inheritance

          c. Formation of Barr bodies (sex chromatin)

          d. Variation in kinds and numbers of sex chromosomes

2.  State the conclusions reached by Mendel in his work on the inheritance of 

     characteristics. Explain how each of the following deviates from these 

     conclusions:

          a. Autosomal linkage

          b. Sex-linked (X-linked) inheritance

          c. Polygenic (multiple-gene) inheritance
3.  Discuss Mendel's laws of segregation and independent assortment. Explain how the 

     events of meiosis I account for the observations that led Mendel to formulate 

     these laws.

4.  Assume that a particular genetic condition in a mammalian species causes an 

     inability to digest starch. this disorder occurs with equal frequency in males

     and females. In most cases, neither parent of affected offspring has the condition.

     (a)  Describe the most probable pattern of inheritance for this condition. Explain

             your reasoning. Include in your discussion a sample cross(es) sufficient to

             verify your proposed pattern.

     (b)  Explain how mutation could cause this inability to digest starch.

     (c)  Describe how modern techniques of molecular biology could be used to 

             determine whether the mutant allele is present in a given individual.

5.  Each year a number of children are born with biological defects that impair normal

     function. For THREE of the following conditions, discuss such aspects as the

     biological   cause, the methods of treatment and possible means of detection and/or

     prevention.

          a. Phenylketonuria (PKU)

          b. Sickle cell anemia

          c. Down syndrome

          d. Cretinism

          e. Erythroblastosis fetalis

          f. Blue-baby condition

          g. Tay-Sachs

