Unit 10

Genetics
Genetics: the scientific study of heredity
Heredity: passing on of characteristics from parent to offspring
Reasons to study:
1. to understand how you received traits

 from your parents






2. To be able to predict how traits will be

 passed from parents to offspring

I. Origin of Genetics

A. Based on knowledge that traits are transmitted by chromosomes

B. Offspring resemble parents because chromosomes in sperm and egg contain unites of heredity called genes

C. Gregor Mendel-the Father of Genetics

1. Researched genetics using pea plants
a. Pea plants produced both egg and sperm on the same plant
b. Pea plants may cross-pollinate or self-pollinate (which would keep the offspring genetically identical to the parent)

c. Pea plants have traits with only two contrasting forms

2. Experiments

a. crossed two pure-breeding plants with contrasting traits (Ex: Tall and short).  These two plants are the parental or P1 generation.

b. First generation were tall- not short or medium.  These offspring are the first filia or F1 generation.

c. Self-pollinated the F1 generation ¾ of the offspring were tall. ¼ were short.  These are called second filia or F2 generation.

3. Conclusions/ Mendel’s Principles of Heredity

a. Principle of dominance

1. dominant genes hides the recessive gene

2. three possible combinations of alleles (form of a gene)

i. homozygous dominant (AA) Uses capital letters

ii. heterozygous (Aa) combines one each capital and small letters)

iii. homozygous recessive (aa) two small letters

b. Principle of segregation- pair of genes must separate in the parent and only ONE gets passed onto the child
c. Principle of Independent Assortment- different genes separate.  The parent may pass on the tall gene and the green gene to one offspring, but the tall gene and the yellow gene to another

4. Resulting terminology

a. allele- either member of a pair of a gene that determines a single trait. (A or a)

b. genotype-the pair of alleles that determine the physical trait of an organism- described by the letters (A or a)

c. Phenotype- physical results of a genotype ( what we see expressed) We use words to describe phenotype- Tall, short, green, yellow

II. Chromosomal Mutations- when meiosis goes wrong

A. deletion- part of the chromosome is left out

B. insertion- part of the chromosome breaks off and attaches to its sister chromatid; results in a deletion of one chromosome and a duplication of another

C. inversion- part of the chromosome breaks off and is reinserted backwards

D. translocation- part of one chromosome breaks off and is added to a different type of chromosome

III. Genetics and Probability

A. Probability – the fraction or percentage that describes the likelihood of an event taking place

B. Principles of probability

1. coin toss- 50% chance heads and 50% chance tails

2. product rule- probability of two or more events occurring together can be found by multiplying the probability of each event occurring alone

C. Punnett square- used to visualize probable results of genetic crosses

1. Monohybrid cross- involves 1 trait; has four boxes

Ex: a heterozygous black dog mates with a recessive tan dog

Parent 1: Bb x  P2: bb



B= Black  b= tan
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genotype ratio- Bb, bb   1:1
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phenotype ratioBlack to Tan  1:1

2. Dihybrid cross- involves 2 traits; has 16 boxes

3. Results are expressed in ratios or percentages

a. phenotypic ratio (dominate: recessive)

b. genotypic ratio (homozygous dominant: heterozygous: homozygous recessive)

IV. Non-Mendelian types of heredity

A. Sex-linkage

1. trait found on the X chromosome

2. Sex of offspring determined by sperm

3. Ex: color blindness, hemophilia, male pattern-baldness

4. can be predicted by the punnett square

A colorblind woman and a man with normal vision want to know what chance a son will have to have normal vision

Parent 1: XbXb    x    Parent 2: XBY

B=normal vision






b- colorblindness
XbXb Homozygous recessive 

XBXb
Heterozygous - carrier


Xb


Xb




XB

XBXb
XBXb

Answer : none











Y

XbY

XbY



B. Incomplete dominance
1. Neither allele is completely dominate

2. When heterozygous, a third, or blended phenotype appears

3. ex: red flower crossed with a white flower may produce a pink flower
4. can be predicted in a Punnett square:

What is the likelihood that an offspring will be pink if you cross two pink flowers?

R-red flower

R’- white flowers ( R prime)

 RR’= pink flowers

Parent 1: RR’
  x   Parent 2: RR’

R

R’


R
RR

RR’

Pheno: red, pink, white
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Answer 50% chance
C.  Co-dominance

1. Both alleles are equally dominant
2. When heterozygous, both phenotypes are represented in an almost equal ratio

3. Ex: red flower and white flower produce red and white spotted flower
4. may be predicted by a punnett square

A red and white spotted flower  and a red flower are crossed in a greenhouse.  What are all the possible offspring phenotypes?

Parent 1: RW

x

Parent 2: RR


R


W

R=red

W=white


R
RR


RW

Pheno- red:white
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Answer: red flowers and red-white spotted flowers
Roan- 2 different colors of hair mixed-  ex: red hair 

D. multiple alleles

1. more than 2 alleles are available for one trait

2. each individual will only have 2 of the alleles in the gene pool

3. Ex: Blood type has three alleles A,B and O
4. Punnett square done as a mendelian monohybrid cross


E.  Polygenic inheritance

1. more than two genes control the trait in each individual organism

2. creates a range of phenotypes
3. ex: height, skin color
4. not practical for punnett squares
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