Biology 122
Review – Day 1

Chapter 1:  Mitosis and Cellular Reproduction

Cell growth:  surface to volume ratio

Cell cycle:
-     G1, S, G2 and M phases

· M phase:  Prophase, Metaphase, Anaphase, Telophase, Cytokinesis

Mitosis:  asexual reproduction, resulting in the production of 2 diploid daughter cells

Cell division regulators (internal and external)

Uncontrolled cell growth:  cancer

Chapter 2:  Meiosis and the production of gametes
Meiosis:  production of 4 haploid daughter cells

Crossing over:  dramatically increases the number of genetic combinations possible

Karyotypes:  a organizes view of chromosomes

Chromosomal disorders:  non-disjunction, Down, Turner and Klinfelter syndromes

Practice questions:

1. Compare and contrast mitosis and meiosis.  What are the advantages and disadvantages of each?

2. What is the process of crossing over? 

3. What are the two types of cell regulators?  Explain their function in cell division.
4. What is cancer?  How does it relate to cell division?
5. What is non-disjunction?  Is Down syndrome an example of non-disjunction?  How about Turner and Klinfelter’s?  Which chromosomes do these syndromes affect?
6. Why do cells divide?  What prompts them to do so?  What purposes does it serve?

7. Define the following terms:

a. Hapoloid

b. Diploid

c. Karyotype

d. Cytokinesis

e. Gametes

f. Chromosomes

g. Homologous

Chapter 3:  DNA Structure and Replication
-  DNA: made up of nucleotides
-  Nucleotides: made up of deoxyribose sugar, phosphate group and nitrogenous base

-  Nucleotides: 4 types (ACTG)

-  Chagraff’s rule:  A = T, C = G

-  DNA replication (steps)

Chapter 4:  RNA, Protein Synthesis and Genetic Mutations

-  Genes:   code for a sequence of amino acids called a polypeptide, which makes up a protein.

-  RNA:  3 types, ultimate purpose – create proteins! (new nucleotide:  U instead of T)

-  RNA created by transcription

-  Be able to create complimentary DNA and RNA sequences using base-pairing principles.

-  Ribosomes:  The cell’s protein synthesis factory

-  2 types of mutations:  Gene and chromosomal

-  Gene mutations are the result of point mutations (substitution / insertion / deletion)
-  Chromosomal mutations: deletion / duplication / inversion / translocation

Practice questions:
1) What is base-pairing?  What types of nucleotides would be likely to form a base pair?

2) For the following DNA strand, create a complimentary DNA strand, and a complimentary RNA strand:

TACCGTAGTCAGTACGATAGCTAGCATAGCTA

3) Describe the process of creating a protein.

4) What is the purpose of proteins? 

5) Describe the possible effects on a person of a mutation.

6) Are all mutations bad?  Explain.

7) Compare and contrast gene mutations and point mutations.  Is one worse?  Is one more beneficial?

8) Define the following terms:


a) Transformation


f)   bacteriophage

b) complimentary DNA strands
g)  enzymes

c) genes



h)  amino acids

d) proteins



i)   transcription

e) introns vs. exons


j)   codons
Chapter 5: Mendelian Genetics

Gregor Mendel:  Stated the principle of dominance and the principle of segregation
Self-pollinating plants vs. cross-pollination

Punnet squares:  monohybrid and dihybrid crosses and probabilities

Genotypes vs. phenotypes

Homozygous vs. heterozygous

Principle of independent assortment

Types of dominance: Incomplete, co-dominance, polygenic traits, multiple alleles

Pedigree charts:  Used to trace a trait over several generations of a family

Sex-linked genes:  how do they affect inheritance patterns?

Sex-linked chromosomal disorders: colour-blindness, hemophilia, muscular dystrophy

Chapter 6: Genetic Engineering

Types of transgenic organisms and their uses.

DNA analysis techniques:  DNA probes, DNA fingerprinting (gel electrophoresis and polymerase chain reactions)

Human Genome project:  Why?  How?

Gene therapy:  Why? Dangers?

Cloning:  Why? 

Practice questions:

8. Using the following information, create Punnet Squares designed to find the required probabilities:

Brown Hair: H


Brown eyes : E

Blond Hair: h


Blue eyes:     e

a) What is the probability of having blue eyes if your mother is homozygous dominant and your father is homozygous recessive?

b) What is the probability of having blond hair if your father is heterozygous and your mother is homozygous recessive?

c) What is the probability of have brown hair and blue eyes if your mother is heterozygous for both traits and your father is homozygous recessive for both traits?

d) What is the genotype of a homozygous dominant individual (both traits)?

e) What is the phenotype of a heterozygous individual (both traits)?

f) What is the genotype and phenotype of a person who is homozygous recessive for hair colour but heterozygous for eye colour?

9. What is the principle of dominance?  How does it relate to genetic inheritance?

10. What is the principle of segregation?  How does it relate to genetic inheritance?

11. What is the principle of independent assortment?  How does it relate to genetic inheritance?

12. How can DNA be used to identify criminals?  Describe the process.

13. How do sex-linked chromosomes affect inheritance patterns?  Can a daughter inherit a sex-linked chromosomal disorder (such as colour-blindness) from her father?

14. Distinguish between phenotype and genotype.

15. Compare and contrast incomplete dominance and co-dominance.

16. Define the following terms:

a. True breeding plant

b. Hybrid

c. F1, F2 and P generations

d. Genes

e. Alleles

Chapter 7: The Human Digestive System
Organization within the human body:  cells – tissues – organs – organ systems

Homestasis

Mechanical vs. chemical digestion

Organs of the alimentary canal (ones food goes through): larynx, esophagus, stomach, small intestine, large intestine:  What does each do?

Organs that are play a vital role in digestion: liver, gallbladder, pancreas:  What does each do?

Saliva:  Moistens and chemically digests food

Problems that occur in the digestive system:  What are they and how do they happen?

Chapter 8: Nervous System

Nervous system: receives, processes and responds to both internal and external stimuli 

3 types of neurons and their parts

Central nervous system and peripheral nervous system – parts & roles

Disorders of the nervous system:  What are they and how do they happen?

Practice questions:
1) What are the similarities and differences of chemical and mechanical digestion?

2) How does the nervous system act as a communication system for the body? How do nerve impulses transmit messages for the nervous system?  How do these signals travel across synapses?

3) What are the three types of neurons?  What is the role of each one?

4) How can the human body survive without its gallbladder?

5) Propose a hypothesis to explain why herbivores have a proportionally longer smaller intestine than carnivores do.

6) What are voluntary actions?  Which part of the brain controls them?

7) What are involuntary actions?  Which part of the brain controls them?

8) Define the following terms:


a. Homeostasis

b. Enzymes

c. Villi

d. Peristalsis

e. Chyme

