BI-112 Final Study Guide
THIS EXAM IS OVER CHAPTERS 7-12.
Chapter 7 Cell Reproduction
       1.  Cell growth and division
· Recognize differences in somatic and gametic cells, including chromosome number using terms haploid and diploid
· Recognize the phases, function, and events of the cell cycle
· Recognize the phases, function, and events of mitosis
· Recognize the phases of, function of, and events of meiosis (both meiosis and meiosis II)

· Diploid-dominant, haploid-dominant, and alteration of generations
      2.  Cell Cycle Control
· Regulation of cell cycle by external events

· Regulation at internal checkpoints (G1, G2, and M)

· Mechanisms of cell cycle control; CDK, checkpoints 
· Regulator molecules: positive and negative regulatory molecules, as well as examples of each
      3.  Cancer and the Cell Cycle
· Proto-oncogenes

· Tumor suppressor genes
      4.  Gametogenesis
· Compare and contrast spermatogenesis and oogenesis
· Be able to explain fertilization and early embryonic development
Chapter 8 Mendel and Heredity
1. Variation and inheritance
· Be able to explain Mendelian crosses
· Recognize and calculate odds based upon laws of probability (sum and multiplication rules)
· Understand terms hybridization, true breeding, dominant and recessive
· Be able to explain the role of test crosses
2. Characteristics and traits
· Understand difference between genotypes and phenotypes, homozygous and heterozygous

· Be able to navigate, draw and interpret a punnet square

· Be able to navigate, draw and interpret human inheritance patterns in a pedigree

· Recognize alternatives to dominance and recessive traits
3. Laws of Inheritance
· Be able to describe differences in the law of segregation and independent assortment
· Be able to explain differences in phenotype and genotype ratios
Chapter 9 Inheritance
1. Chromosomal theory and genetic linkage
· Be able to explain the chromosomal theory of inheritance
· Understand the relationship between genetic linkage and distance

· Understand homologous recombination
       2.  Identification of chromosomes
· Recognize disorders in chromosome number and significance (aneuploidy, polyploidy)

· Understand karyotype and karyogram
· Recognize chromosomal anomalies (duplication, deletion, inversions, translocaitons)
       3. Chromosome structure
· Signals for structural rearrangement
Chapter 10 Molecular Biology
      1.  DNA Structure and sequencing
· Understand Chargaff's rules

· Recognize role of histones in DNA packaging in cells, as well as stages of condensation

        2.  Replication
· Recognize important enzymes, components

· Understand the significance of telomere replication and telomerase

· Identify differences in prokaryotes and eukaryotes

· Mutations/errors and repair mechanisms

· Understand the relationship between replication and cancer
       3. Transcription
· Understand the central dogma of molecular biology: DNA encodes RNA and RNA encodes the protein
· Be able to outline the process of transcription (Initiation, elongation, termination)
      4.  Translation
· Be able to outline the process of translation (Initiation, elongation, termination)

· Understand the role of protein synthesis machinery: ribosomal subunits, mRNA, and tRNA

· Understand the genetic code (relationship between nucleotides and amino acids)
Chapter 11 Gene Expression
      1.  Regulation of gene expression
· Explain differences in prokaryotic and eukaryotic gene expression

· Understand and be able to recognize operons, both repressor and inducers.  Be able to identify the Trp and Lac operons

· Understand epigenetic conrol.  Regulating access to genes within the chromosome

· Be able to explain the role of promoters, enhancers and other transcription machinery, including repressors.
      2.  Cancer and gene regulation
· Cancer is a disease of altered gene expression

· Be able to explain the role of tumor suppressor genes and oncogenes

· Be able to describe cancer various control mechanisms (transcriptional, post-transcriptional, translational, post-translational).

· Be able to describe targeted therapies for cancer
Chapter 12 Biotechnology

      1.  Cloning and genetic engineering
· Understand the role and function of various techniques (gel electrophoresis, pcr, cloning, isolation of nucleic acids)

· Be able to describe the utility of vaccines, antibiotics, and hormones. 

· Be able to describe the controversy over GMOs: Transgenic animals and plants.
        2.  Genomics
· Be able to describe the utility of whole genome sequencing

· Be able to identify applications of genomics
Recommendation:
Important concepts are in bold font you can prioritize your study time accordingly, but do not exclude other items entirely. Review Key Terms Glossary, Chapter Summary, questions at the end of the chapter and homework assignments. 
