Topics to Review for the Biology Portion of Exam # 2
FOHS, fall 2007
Disclaimer: The following list may be incomplete.  Questions at the end of the chapters in Campbell and the online questions through the publisher’s website (the CD in your book) will be similar to the style of questions that will appear on the test.  Know your vocabulary!  
The Basis of Heredity

· Explain in general terms how traits are transmitted from parents to offspring.

· Distinguish between asexual and sexual reproduction.

The Role of Meiosis in Sexual Life Cycles

· Distinguish between the following pairs of terms:

· somatic cell and gamete; autosome and sex chromosome

· Explain how haploid and diploid cells differ from each other. State which cells in the human body are diploid and which are haploid.

· Explain why fertilization and meiosis must alternate in all sexual life cycles.

· Recognize the phases of meiosis from diagrams or micrographs.

· Describe the process of synapsis during prophase I and explain how genetic recombination occurs.

· Describe differences and similarities between meiosis I, meiosis II, and mitosis.

Origins of Genetic Variation

· Explain how independent assortment, crossing over, and random fertilization contribute to genetic variation in sexually reproducing organisms.

· Explain why heritable variation is crucial to Darwin’s theory of evolution by natural selection. 

The Structure of Eukaryotic Chromatin
· Describe the current model for progressive levels of DNA packing in eukaryotes.

· Explain how histones influence folding in eukaryotic DNA.

The Control of Gene Expression

· Explain the relationship between differentiation and differential gene expression.

· Describe at what level gene expression is generally controlled.

· Explain how DNA methylation and histone acetylation affect chromatin structure and the regulation of transcription.

· Explain the role that promoters, enhancers, activators, and repressors may play in transcriptional control.

· Explain how eukaryotic genes can be coordinately expressed and give some examples of coordinate gene expression in eukaryotes.

· Describe the process and significance of alternative RNA splicing.

· Explain how gene expression may be controlled at the translational and post-translational level.

The Molecular Biology of Cancer

· Distinguish between proto-oncogenes and oncogenes.  

· Describe genetic changes that can convert proto-oncogenes into oncogenes.

· Explain how mutations in tumor-suppressor genes can contribute to cancer.

· Explain how excessive cell division can result from mutations in the ras proto-oncogenes.

· Explain why a mutation knocking out the p53 gene can lead to excessive cell growth and cancer.

· Explain how viruses can cause cancer. 

· Explain how inherited cancer alleles can lead to a predisposition to certain cancers.

Traffic Across Membranes

· Define diffusion. Explain why diffusion is a spontaneous process.

· Explain how hydrophobic molecules cross cell membranes.

· Define osmosis and predict the direction of water movement based on differences in solute concentrations.

· Distinguish among hypertonic, hypotonic, and isotonic solutions.

· Distinguish between channel proteins and carrier proteins.

· Distinguish among osmosis, facilitated diffusion, and active transport.

Gregor Mendel’s Discoveries

· Explain how Mendel’s particulate mechanism differed from the blending theory of inheritance.

· Define the following terms: true-breeding, hybridization, monohybrid cross, P generation, F1 generation, and F2 generation.
· Explain Mendel’s laws of segregation and independent assortment and describe how the laws can be explained by the behavior of chromosomes during meiosis.
· Distinguish between the following pairs of terms: dominant and recessive; heterozygous and homozygous; genotype and phenotype.
· Use Punnett squares to predict the results of a mono hybrid and dihybrid crosses and state the phenotypic and genotypic ratios of the F2 generation.
Extending Mendelian Genetics
· Explain how phenotypic expression of the heterozygote differs with complete dominance, incomplete dominance, and codominance.
· Describe a simple model for polygenic inheritance
· Explain why dominant alleles are not necessarily more common in a population. 
· Describe the inheritance of the ABO blood system and explain why the IA and IB alleles are said to be codominant.
Mendelian Inheritance in Humans
· Explain how a lethal recessive allele can be maintained in a population.
