CHAPTER 14
I. Mendel brought an experimental and quantitative approach to genetics:  science as a process

*

*

· character =

· trait =

*

*

· true-breeding =

*

II. According to the law of segregation, the two alleles for a character are packaged into separate gametes
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A. Some useful genetic vocabulary

Homozygous =

Heterozygous =

Phenotype =

Genotype =

B. The Testcross
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III. According to the law of independent assortment, each pair of alleles segregates into gametes independently

*

*

*

*

IV. Mendelian inheritance reflects rules of probability

*


A.  Rule of Multiplication



*

· Question:  In a Mendelian cross between pea plants that are heterozygous for flower color (Pp), what is the probability that the offspring will be homozygous recessive?

· Answer:

· Question:  For a dihybrid cross, YyRr  x  YyRr, what is the probability of an F2 plant having the genotype YYRR?

· Answer:


B.  Rule of Addition



*

· Question:  In a Mendelian cross between pea plants that are heterozygous for flower color (Pp), what is the probability of the offspring being a heterozygote?

· Answer:

C. Using Rules of Probability to Solve Genetics Problems

· Question:  What is the probability that a trihybrid cross between 2 organisms with the genotypes AaBbCc and AaBbCc will produce an offspring with the genotype aabbcc?

· Answer:

· Question:  What fraction of offspring from the following cross of garden peas would show recessive phenotypes for at least two of the three traits?  PpYyRr  x  Ppyyrr

· Answer:

V. Mendel discovered the particulate behavior of genes:  a review
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VI. The relationship between genotype and phenotype is rarely simple

A.  Incomplete Dominance


*


*
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B. What is a Dominant Allele?

· complete dominance =

· codominance =

· apparent dominance/recessiveness relationships reflect the level at which the phenotype is studied:



*

C. Multiple Alleles
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D. Pleiotropy
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*
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E. Epistasis

F.  Polygenic Inheritance
G. Nature versus Nurture:  The Environmental Impact on Phenotype

· norm of reaction =

*

*
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H. Integrating a Mendelian View of Heredity and Variation

*

VII. Pedigree analysis reveals mendelian patterns in human inheritance

*
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*  pedigree =

VIII. Many human disorders follow mendelian patterns of inheritance

A. Recessively Inherited Disorders
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*

*
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· cystic fibrosis:

· Tay-Sachs:

· sickle-cell disease:

· consanguinity  =

B. Dominantly Inherited Disorders

· ex:  achondroplasia

*

· late-acting lethal dominants =

C. Multifactorial Disorders

*  

*

IX. Technology is providing new tools for genetic testing and counseling

*

*

A. Carrier Recognition

B. Fetal Testing

· amniocentesis =

· CVS =

· Ultrasound =

· Fetoscopy =

C. Newborn Screening

*

*  ex:  phenylketonuria - 

