The Role Of Genetics and Sexual Reproduction In Variation And Evolution

A) Important Terms to help understand Genetics & Evolution
- GENE: A segment along a molecule of DNA that codes (like a blueprint) for how to build a specific protein.

Example – We have a gene for how to build Hemoglobin, another gene for how to build Insulin. We have thousands and thousands of different genes that we inherited from our parents.


- PHENOTYPE (traits):  Appearance of a trait. Ex. Blue eyes, rolled tongue, tall height, dark skin, curly hair.
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ALLELE : The coding on a particular Gene found in an organism's DNA. Basically, a form of a gene.

Example : Gene for Eye Colour may have a variety of different DNA Base sequencing.

Perhaps: Eye Colour Gene – Has 3 forms (alleles)

i) AGG  TTT  CAT  GGT  TAC  TTA = BLUE (b)
ii)  AGG TTA  CAT  CAT  TTC  TTA = GREEN (G)
iii) TGG TTA CAT CAG  TTG  TTA = BROWN (B)
- GENOTYPE:  The genetic make-up of an organism for a specific trait, passed down from both parents. What two alleles are inherited and used to create that trait.
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- Asexual Reproduction:  Reproduction that involves only one parent and produces a new organism that is an exact copy of the parent.



Paramecium protist asexually dividing into two cloned offspring.
- Sexual Reproduction: Reproduction that requires two parents. Each contribute genes to the offspring, which is then a blend of the features of both parents.   Example - Labradoodle
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- Diploid cells (2N):  Cells that have a pair of each type of chromosome. Pretty much, all of your body cells each have a pair of each type of chromosome. One from mom (maternal chromosome) and one from dad (paternal chromosome)
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- Haploid cells (N):  Cells that have one set of each type of chromosome. Sex cells called GAMETES (eggs and sperm in animals, ovules and pollen in plants) only have one of each type of chromosome.
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- MITOSIS: (Normal Cell Division) Type of cell division in which two daughter cells receive the exact chromosome and genetic make-up of the parent cell.  This occurs during growth and repair. In most organisms, it takes place when Diploid cells make more diploid cells.
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- MEIOSIS: (Reduction division).  Type of cell division whereby the new cells will only have half the number of chromosomes compared to the starting cell. In humans, the original cell starts with 46 chromosomes but at the end each gamete (sex cell) will only have 23 chromosomes. It occurs in ovaries and testes in most animals. Example: producing haploid eggs and haploid sperm cells. 
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SPECIES:  A group of organisms that consist of similar individuals capable of interbreeding or exchanging genes among themselves.

- POPULATION:  A group of members of the same Species living together in the same area who can potentially and usually breed with each other to produce offspring.
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B) Role of Sexual Reproduction

Sexual Reproduction (Variation ( Evolution
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- If there was no sexual reproduction many types of plants, fungus and other simple organisms can still reproduce asexually, but then the offspring tend to be clones of that parent.
- No Sexual Reproduction =  No variation = No favored traits. 
What Factors can create more diversity of traits (phenotypes) in offspring?


- Meiosis produces gametes with only one of each type of chromosomes. The pairs of chromosomes are separated differently each time gametes are produced.

Example if you had a deck of cards that had two aces, two deuces, two threes, two fours etc. But the cards went up to card #23. You could split the deck a number of different ways to create a pile of 23 cards with one ace, one deuce, one three, one four etc.
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- Meiosis results in Reshuffling of existing genes.  It can only cause organisms to evolve to some limited degree.

- Mutations to DNA (genes) also plays an important role in creating new forms of genes. More genotypes = more phenotypes.  Example – could humans see a Purple-eyed allele one day?
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Some people with Brown eyes inherited two Brown-Eyed alleles (forms of the gene) while others inherited one Brown-Eyed Allele and one Blue-Eyed Allele.


       


Ex. BB or Bb = Brown eyes


bb = Blue eyes
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