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Bio 6.1 : Chromosomes and Cell Division: Notesheet


· Your body forms cells at a rate of about 25 million cells per second; or two trillion cells a day.
· Cells multiply and grow in your body by a process called cell division or cell reproduction.

· There are multiple ways for a cell to reproduce itself. 

· Prokaryote cells and binary fission:

· Remember from lesson 3.2A that prokaryote cells are the simplest life forms; cells having no nucleus or general internal organelles. 
· Prokaryote cells divide by binary fission.

· In each type of cell division, the DNA inside the cell must be copied to the newly created cell.
·  Each cell ends up with the identical DNA information of the cell before it.
· Binary Fission

· Binary fission is a type of asexual reproduction in which a single parent cell divides.

· The new cell created when the parent cell divides has an exact copy of the DNA from the original cell. 

· Binary fission happens in two stages

· The DNA is first copied within the cell; two identical sets exist after the copying.

· The cell than divides, each half taking a set of the identical DNA with it.

Cell Division by binary fission: 
· First, the DNA is copied.
· Second, each copy gets pushed away from the other to opposite sides of the cell.

· A new cell wall forms inside the cell walling off each set of DNA from the other set.

· This new wall splits the inside in two and slowly draws the cell together, pinching it like a long balloon in the center. 

· This eventually gets tighter and the cell splits into two smaller cells now. Each cell has identical DNA within it.
Eukaryote cell division:

· Remember from 3.2 that eukaryote cells are more complex; containing many organelles and a nucleus. Inside the eukaryote cell’s nucleus we find the cell’s DNA.

· DNA is organized into smaller parts called genes.

· A gene is a section of the overall DNA that carries a code sequence that can be used to recreate a protein or RNA molecule. 

· A single DNA molecule contains thousands of these genes lined up in a sequence that can be read as a set of instructions. These instructions, read in a sequential order, are used to tell cells what proteins to create and in what order.
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As eukaryote cells prepare to divide, the spiral of the chromosomes (the DNA and all associated proteins) winds up tight into tight coils. 

· Before it coils tight , the DNA first makes a duplicate copy.

· The two copies than coil up while attached to each other. These two copies are called chromatids (see above).

· The tiny spot where the two chromatids still remain attached to each other is called the centromeres. 

· During cell division, the chromatids separate from each other at the centromeres and move away from each other within the cell. 

· When the cell itself divides, each chromatid carries the DNA genes to it’s half of the cell.

· Somatic Cells
· Somatic cells are any cell in the body that is not a sperm or egg cell. Almost all the cells in your body are somatic cells.
· Each human somatic cell has 23 pairs of chromosomes. This means two sets of different chromosomes combined for 46 chromosomes.
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· Each one of these 23 pairs is made up of two chromosomes that are similar to each other in the shape, size, and genetic content that they carry. 

· Each half of a pair comes from a different parent; one from the mother, one the father. 
· Together, we call these pairs of related genes homologous chromosomes.

· We therefore call a somatic cell a diploid cell because it carries two full sets of chromosomes; one from each parent.
· When a cell contains only one set of chromosomes, we call it a haploid cell.
· When a cell contains two sets of chromosomes, we call it a diploid cell.

· Sperm and egg cells are the only cells in the body that contain only one set of chromosomes. They are called haploid gamete cells.

· Two haploid gamete cells, one from the mother and one from the father, can fuse together to form a cell with genes from both. We call this process fertilization.

· Fertilization leads to the formation of a diploid zygote; a fertilized egg cell  able to grow from two sets of chromosomes, which will develop into a new individual unique life form. A zygote is a fertilized egg cell.
· Number of Chromosomes

· Within any species on Earth, the number of chromosomes found in a living cell is always the same. Humans always have 46 chromosomes per cell while dogs always have 78 chromosomes per cell. Some plants have as many as 500 chromosomes per cell.
· In human cells, 22 of the 23 chromosome pairs are not involved in determining the gender of the new individual being created. These cells are called, for this reason, autosomes. Autosomes are never directly involved in determining the sex or gender of a new individual.
· The 23rd set of chromosomes however is a special pairing of chromosomes that do determine what the gender of the new individual will be. For this reason, we call this final pair the sex chromosomes because they determine the sex to come. This final pair of sex chromosomes are called X and Y chromosomes. (XY for the pair)

· In human males, the sex chromosomes are made up from one X and one Y gene. 
· In females, the sex chromosome is made up of two X genes (XX). 
· Because the female gene has no Y chromosome, only a male gene can contribute the Y chromosome. Therefore, the sex of a new child is determined by the sex chromosome donated by the father always. Only a father can donate a Y to produce another XY male.
· There are 23 pairs of chromosomes for a total of 46 chromosomes. If all 46 chromosomes are not present, abnormal development could result.
· A karotype is a special microphotograph of a set of 23 chromosome pairs from a cell that shows all the chromosomes arranged by size and information they carry.
· In prenatal testing, a karotype can be used to look for mistakes or breakages in the gene code that might lead to a problem such as a genetically inherited disease.

· Sometimes a problem occurs where there is an extra copy of the 21st chromosome pairing. This results in a condition know as Down Syndrome.
·  Down syndrome children are often short of height, have a rounded face with upper eyelids that cover the inner eye edges, and have varying degrees of mental retardation from the condition. As women get older, their chances of having a child with Down syndrome increase with time. Over 46, the odds raise to 1 in 46.
· If a mistake occurs in the chromosome structure of the genes when they are copied for cell division, a mutation can occur. Mutations occur when chromosomes are copied incorrectly in the process. 

· There are four types of genetic mutations: 

· deletion mutations (when a gene breaks off), 

· duplication mutations ( a piece breaks off and both copies of the gene instead of one get copied over), 

· inversion mutations (when a piece of genes being copied gets flipped over in the process)

· translocation mutations (when a piece of the gene being copied is copied to the wrong location
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