Unit 4: Reproduction and Development

A species can be defined as a group of closely related organisms that are able to reproduce.

Reproduction is essential to maintaining life. If a species fails to reproduce, than the species will die off (extinction!)

Recall that there are 2 methods of reproduction: sexual and asexual

**see figure 4-1 on page 53**

Cloning is a unique method that resembles asexual reproduction. In this case, an identical offspring is created from a single parent’s DNA. Recent technology has allowed scientists to clone certain species of plants and animals. It is done by:

1. Obtaining a nucleus from a parent cell (complete with DNA)

2. Inserting this nucleus into a sex cell (egg) that has had its nucleus removed

3. Allowing the “fertilized” egg to grow and develop

In certain species that develop internally prior to birth (mammals), the fertilized egg has to be implanted into the female in order to develop. Cloning has proven “successful” in species such as sheep, pigs, and humans???

Cell division is the process whereby a cell separates into two identical cells. In order for this to happen, the cell has to copy its own DNA. 

Cell division happens when cells need to grow, replace worn out cells, or repair tissue damage.

Cell division is known as mitosis. During mitosis, a single cell replicates its genetic information and splits to form two identical cells. 

Mitosis follows these steps:


1. Chromosomes replicate inside the cell, producing 2 sets of DNA

2. Double stranded chromosomes split into 2 single strands

3. The single chromosomes are pulled to opposite sides of the cell

4. The cell cleaves (separates) in half, creating 2 cells that are identical and have the same exact DNA content

A special type of cell division, known as meiosis, is when a cell splits its genetic information in half in order to create the gametes (sperm and egg cells). Meiosis is often referred to as a “reduction division" since each cell produced has ½ of the genetic information of a normal cell.


Example: most human cells have 46 chromosomes. Sperm



       and egg cells have only 23 chromosomes. When 

                         fertilization occurs, 23 + 23 = 46!

  Steps of meiosis:

1. Chromosomes replicate inside the cell, producing 2 sets of DNA

2. Double stranded chromosomes line up in the center of the cell

3. Chromosomes separate and move to opposite sides of the cell

4. Cell divides to form 2 cells (1st division)

5. Chromosomes line up single file in the center of each “daughter cell”

6. Chromosomes separate again and move to opposite sides of the cell

7. Each daughter cell divides again (2nd division). The end result is 4 cells produced from the original cell, each containing ½ the number of chromosomes as the original cell.

Meiosis is responsible for much of the genetic variation among species. Which traits (dominant or recessive) are sent to which cells is totally random. Also, an occurrence known as crossing-over may happen. This is when chromosomes exchange DNA. There are no two sperm or egg cells that are completely alike!

Summary:

After fertilization occurs, the new structure formed is called a zygote. These have all the genetic information needed to develop into a new organism and begin growing by mitosis. 

Recall that genetic recombination is when the genes from both parents combine to form a completely unique individual. This explains why you may resemble your parents or siblings, but you are not identical to any of them! 

After fertilization, the cells of the new individual begin to grow and multiply by mitosis. At this point the organism is called an embryo, and cells begin to undergo differentiation, where the cells become specialized for a certain function. These cells will go on to become tissues and organs.

Human Reproduction and Development

Human reproduction is carried out by specialized organs that are under the control of hormones from the endocrine system.

In humans (along with most other mammals), both fertilization and growth occur internally (inside the mother’s body).

Female Reproductive System:

The female gonads are called ovaries
The female gametes are called egg cells

The hormones estrogen and progesterone control sexual development in females.

During reproduction, eggs are released from the ovaries and travel down the oviduct. If sperm cells are present, fertilization occurs. The oviduct leads to the uterus, where the embryo grows and develops. A special structure called the placenta controls the passage of nutrients, gases, and wastes to and from the embryo. 

Male Reproductive System:

The male gonads are the testes

The male gametes are sperm cells

The hormone testosterone control sexual development in males.

The development of the reproductive system and other characteristics (facial hair, deep voice, menstrual cycle. Etc.) is under the control of hormones. 

Once sexual maturity is reached in females, they begin a regular 28-day cycle called the menstrual cycle. During this phase, the body undergoes hormonal changes to prepare the body for fertilization. At the end of the cycle, if an egg is not fertilized, hormone levels drop and the lining of the uterus breaks down.

Human Development

About 2 months after fertilization, when 

all of the major organs have developed, the

embryo is called a fetus. The fetus is at 

great risk of defects, either due to its 

inherited genes or exposure to harmful

substances (smoke, alcohol, drugs).

If exposed to any of these conditions, the baby is at risk for various birth defects such as brain damage, drug addiction, or low weight.

Reproductive Technology

Artificial Insemination: fertilization occurs outside of the body, the embryo is then implanted into the woman’s body

Hormone Therapy: used to help adjust hormone levels to normal, to promote pregnancy

Ultrasound: uses video cameras to observe the developing baby inside of the mother

