Chapter 4 Genetics: The Science of Heredity
C4S1 ‘Mendel’s Work’ 
· Heredity- passing of physical characteristics from parent to offspring
· Trait- different forms of a characteristic
· Genetics- the scientific study of hereditary
I. Mendel’s Experiments
a. Pistol is the female part of the plant
b. Stamen the male part of the plant
i. New organism begins to form when the male and female sex cells join together-fertilization
c. Crossing Pea Plants
i. Mendel crossed purebred plants with different traits
1. Ex. Purebred tall crossed with purebred short
d. The F1 Offspring
i. One of the traits seems to disappear in the 1st generation
e. The F2 Offspring
i. Mendel then crossed two of the 1st generation offspring
ii. A mix of tall and short plants were produced in the 2nd generation
iii. It seemed to be a 3 to 1 ratio between the two traits
f. Experiments with other Traits
i. When one set of traits were used, the ‘lost’ trait always came back in the second generation in a 3 to 1 ratio
II. Dominant and Recessive Alleles
· One factor seemed to ‘cover up’ the other trait in the 1st generation
a. Genes and Alleles
i. Gene- a factor that controls a trait
ii. Alleles- the different forms of a gene
iii. Dominant allele- shows up when it is part of the gene pair
iv. Recessive allele- shows up when the dominant allele is not present
b. Alleles in Mendel’s Crosses
i. Hybrid- has two different alleles for a trait
ii. Hybrids take on the trait of the dominant allele
c. Symbols for alleles
i.  Dominant alleles are represented by a capital letter
ii. Recessive alleles are represented by a small letter
d. Significance of Mendel’s Contribution 
i. Before Mendel, people thought the traits of offspring were blended
ii. Because of his work, Mendel is known as the ‘Father of Genetics’

C4S2 ‘Probability and Heredity’
I. Principles of Probability
· Prediction of the results to a particular event (how likely)
a. Mathematics of Probability
i. Predicts what is likely to occur, not necessarily what will occur
ii. The more times an event occurs, the close one will get to the probability number
b. Independence of Events
i. The effects of a previous event does not affect the result of future events
II. Probability and Genetics
· Can be used to predict the results of genetic crosses
a. Punnett Squares
i. A tool to help understand how probabilities can apply to genetic s
ii. Punnett square- chart to show possible combinations of alleles resulting from a cross
b. Using a Punnett Square
i. One allele from each parent will pass on to its offspring 
ii. A gene pair (one from each parent) makes up the trait for each of the offspring
c. Predicting Probabilities
i. A Punnett square can be used to predict probability
III. Phenotype
a. Phenotype- physical appearance or visible traits
i. Example- seed color, shape, or texture
b. Genotype- genetic make-up or allele combination
i. Example- the gene pair coming from different parents
ii. Homozygous- Two identical alleles for a trait (purebred)
iii. Heterozygous- Two different alleles for a trait (hybrid)
IV. Codominance
a. A case where neither allele is dominant nor recessive 	
i. Both alleles or traits are expressed
ii. Example- feather color of a chicken
b. Genotypes are expressed with capital letters with superscripts
C4S3 ‘The Cell and Inheritance’
· Chromosomes are the key to understanding how offspring have similar to those of their parents (used grasshopper cells for this discovery)
I. Chromosomes and Inheritance
a. Chromosomes Pairs
i. Sex cells have exactly half the chromosomes as body cells do
ii. The sex cells from the parents join and the fertilized egg that is formed has double the chromosomes of the sex cells
b. Genes on Chromosomes
i. Alleles exist in pairs
ii. One allele come from the male, and the other allele comes from the female
iii. Sutton’s idea came to be known as the chromosome theory of inheritance
II. Meiosis
· The process in which sex cells produce which have ½ the number of chromosomes
a.  What Happens During Meiosis
i. Chromosome pairs separate to TWO different cells 
ii. Each sex cell has one chromosome from each original pair
b. Meiosis and Punnett Squares
i.  A way to show how sex cells are made
ii. Punnett squares account for the separation of alleles during meiosis
III. A Lineup of Genes
a. Body cells of humans contain 23 pair or 46 chromosomes
b. Each body cell contains 20,000 to 25,000 genes
C4S4 ‘The DNA Connection’
I. The Genetic Code
· Genes control the production of proteins
a. Genes and DNA
i. Chromosomes are composed of mostly DNA
ii. DNA molecules contain 4 nitrogen bases
1. Adenine and thymine…guanine and cytosine (Rungs of the ladder)
2. Gene is made up of a series of bases in a certain order
b. Order of the Bases
i. The code for the type of protein that needs to be produced
ii. Proteins are the organic compounds made of individual amino acids
iii. The order of the bases are put together to form a protein
II. How Cells Make Proteins
· Cells use information from a gene on a chromosome to produce a specific protein
a. The Role of RNA (Ribonucleic Acid)
i. The ‘messenger’ carries the genetic code from the DNA in the nucleus to the cytoplasm
ii. RNA only has one ‘handrail’
iii. There is a different nitrogen base in RNA (Thymine is replaced by uracil)
b. Types of the RNA
i. M RNA is used to copy DNA and carry the ‘instructions’ from the nucleus to the ribosomes
ii. T RNA carries amino acids to the ribosomes for protein production
c.  Translating the Code 
i. PROCESS OF PROTEIN SYNTHESIS
1. The DNA ‘unzips’ between the nitrogen pairs
2. M RNA leaves nucleus attaches to the ribosomes in the cytoplasm
3. T RNA attaches to the M RNA and reads the code to make new proteins
4. The protein molecule than begins to grow in size
III. Mutations
· Any change in a gene or chromosome
· Incorrect proteins are produced
· Mutations can only be passed on to off-spring if they are in sex cells
a. Types of Mutations
i. Results of small changes in DNA
ii. When chromosomes do not separate
b. Effects of Mutations
i. Can be harmful, helpful, neither or either
ii. Color changes could hurt due to lack of camouflage
iii. Helpful changes improve an organism’s chances for survival/reproduction
iv. Mutations have made bacteria resistant to antibiotics (‘super bug’)



