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Cell Cycle, DNA, DNA Replication and Mitosis Notes

The Cell Cycle

The cell cycle is a series of events that cells go through as they grow and divide.
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Cell Cycle Stages

The cell cycle is made up of two main stages:

1. ______________: Includes G0, G1, S and G2 phase. Cells spend most of their time in interphase between cell division.

2. ________________: Includes M Phase which consists of Mitosis and Cytokinesis (when the cell splits in half)

During the cell cycle, the following happens:

· _________________: Cell grows & organelles replicate 

· _________________: DNA is replicated

· _________________: Cell prepares for division 

· _________________: Cell divides to form 2 daughter cells.

· _________________: Resting phase

G1 Phase

· Also called Gap 1

· During this phase, everything in the cell, except DNA, replicates

· The ____________________ bigger to hold all the new organelles

· The larger cell will now enter S Phase

G2 Phase

· After replicating DNA in the S Phase, cells will move to G2 (also called Gap 2)

· During this phase the cell continues to grow and then __________________________________ in the M phase

G0 Phase

· After cell division, certain cells will not enter back into the cell cycle (ex: brain cells (neurons) and heart muscle cells)

· G0 is a _____________________ where cells continue to carry out normal cellular process, but do not need to grow and divide

· If cells need to start dividing again, it is possible for them to ____________ the cell cycle at the G1 Phase

Checkpoints

· There are 3 checkpoints throughout the cell cycle that “________” to make sure the cell is ready to enter the next phase

· If the checkpoints find a ____________, the cell cycle will ________ for that cell

· If the checkpoints do not work properly, cells can continue in the cell cycle and problems such as ____________ might occur

DNA

DNA is short for ___________________________  

· It is located in the ________________ of cells in 

eukaryotes and the ________________ of prokaryotes.

· It is the Blueprint that makes you who you are.

· Its shape is a ________________________________.
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Structure of DNA

The subunit (monomer) of DNA is a __________________.


Nucleotides have 3 parts- 



1) a ________________ group,



2) a _______________ (deoxyribose), 



3) a _______________ base.  

The sugar and Phosphate are the same in every nucleotide, but the ________ differs.

The Four Bases

1.      Adenine

   : ___ 

2.      _____________:  G 

3.      Cytosine
   : ___ 

4.      _____________:  T 

· Adenine (A) will always pair up with Thymine (T) and Cytosine (C) will always pair up with Guanine (G)
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There are ______ categories of bases, with 2 bases in each category.

· ______________________________ hold the bases together.
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______ Hydrogen bonds between A and T

· ______ Hydrogen bonds between G and C

The _____________________ of the Helix are made up of the nitrogenous bases

The _________________ the Helix is made up of Sugar and Phosphates
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Scientists

1) Hershey and Chase: confirmed that __________ is the __________________________.

They did an experiment where they used viruses with radioactive labels to infect bacteria. 

2) Rosalind Franklin: studied DNA by using x-ray diffraction.  She discovered that DNA looks like coiled spring.  This spring shape is called a _____________. 

3) Erwin Chargaff: discovered that in DNA the # of _______ always equaled the # of T’s and also the # of __________ always equaled the # of C’s. (___________________ Rule)

4) Watson and Crick: built a model of DNA.  They used info from Franklin and Chargaff’s studies. They found out that DNA is a __________________________; a spiral staircase with two strands of nucleotides whose bases face each other.  It is held together by hydrogen bonds.  T forms a bond with A and C with G. 

DNA Replication

· Synthesis Phase (____________) is commonly called DNA Replication

· DNA must be ___________________ so that when the cell divides, the 2 new cells each have DNA

· This process of copying DNA is called ____________________.  

Replication Steps

Step 1: _______________ (an enzyme) will break the Hydrogen bonds holding the bases together

Step 2: _________________________ : (an enzyme)  brings in the matching bases to make the complementary strand

· Complementary Strands- The two strands are complementary of each other. Which means the base pairs are together A=T and C=G. So the order of bases on the original strand ________ ________ ________________________________________________on the new strand being attached. 

· DNA Repair: DNA Polymerase – not only puts bases in order, but it also _____________ what it has laid down. If the base is wrong polymerase will undo it by going back and removing the wrong base.

Step 3: When all base pairs have been matched, ______________: (an enzyme) sticks the bases together using Hydrogen bonds and seals the ends of the DNA strands

Step 4: _________________: (an enzyme) Winds the DNA molecules back into a double helix

Semi Conservative

The result of replication is ________________________________ of the original DNA strand. It is called ________ ___________________ because half of the strand is new and the other half is the original strand. 

Anti-parallel

Each strand has a 5’ end and a 3’ end. Because they line up opposite of one another they are called _____________________

· Replication starts at the _____ end and works towards the ____ end.

M Phase

Why Cells Divide?

· The larger a cell becomes, the more _____________ the cell places of its DNA.

· The cell also has more trouble moving enough ______________ and __________ across the cell membrane.

Division of Cell

· Before it becomes too large, a growing cell divides forming two “___________________.”

· The process by which a cell divides into new daughter cells is called _____________________.

· Before cell division occurs, the cell replicates, or copies, all of its DNA. Thus, each daughter cell gets one complete set of genetic information.

M Phase

· Cell division is complex and occurs in 2 main stages:

· ___________-division of cell nucleus

· _________________- division of cytoplasm

Our Genetic Information
· Genetic information is carried by ________________. 
· During the S Phase of the Cell Cycle, each chromosome is replicated, or copied forming two identical sister “______________” which will be separated from each other when the cell divides.
· _________________ are organized sections of DNA that contain genetic information
·  _______________________ are replicated chromosomes that will separate during mitosis so that each cell gets one
Mitosis and Cytokinesis (M Phase)

When the events of the G2 phase are completed, the cell is ready to enter the M phase and begin cell division.

The events of mitosis are divided into four phases:

1)________________ 

2)______________ 
3)________________ 

4)______________
Prophase-1st phase of mitosis where:

· ______________ take their place at opposite sides of the cell

· Spindle fibers form

· _____________ coils to form chromosomes

· __________________ breaks down

Metaphase-2nd phase of mitosis where:

· The chromosomes line up across the __________ (middle) of the cell

· Each chromosome is connected to a ____________________ at its centromere.

Anaphase- 3rd phase of mitosis where:

· Sister chromatids _______________into individual chromosomes and are moved _________ towards the poles of the cell

Telophase- 4th phase of mitosis where:

· The chromosomes gather at opposite ends of the cell and lose their distinct shapes.

· Two new _____________________ (membranes) will form.

Cytokinesis

· This follows mitosis and is not officially a stage of mitosis. 

· This is when the _____________ pinches in half.

· Each resulting _____________ cell has an identical set of chromosomes and has the same number of chromosomes as the parent cell.
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Another way of remembering the four phases of mitosis:  PLEASE MAKE ANOTHER TOUCHDOWN!!!
Disruptions

· ________________in mitosis can lead to diseases such as cancer.

· Cells contain internal and external regulators. ______________ regulators allow the cell cycle to proceed only when certain processes have occurred (ex. all chromosomes have been replicated)
· _____________ is an uncontrolled synthesis of cells. If a mutation occurs in the genes that 
· ____________the cell cycle, then mitosis could occur before the cell has gone through the all stages of interphase or even if the cell has been damaged.

Types of Cancer Cells

A cluster of cancer cells forms a tumor.   There are two types of tumors.  In a ________ tumor, the cancer cells remain clustered together.  This means the tumor remains relatively harmless and can be treated just by removing it.  If a tumor is _____________, some of the cancer cells can break away, or _____________________, from the tumor.  They can be carried in bloodstream and affect other parts of the body.  These are much harder to get rid of and treatment will often involve _______________ or ________________.  

Cancer cells are harmful because they do not perform the specialized functions for that area of the body. Cancer cells or a tumor in the lung do not actually help with gas exchange and instead take up room and make the organ less effective. 

There are some substances known to promote the development of cancerous cells. These are called __________________ and examples include tobacco smoke and air pollutants. 
MEMORY CLUES/ MAIN IDEAS

(Use this space to write down some of the extra memory clues your teacher or classmates come up with! Then you can use this area when you study to help you remember those helpful hints!)
Purine = Double carbon ring: Guanine and Adenine


Pyrimidine = Single Carbon ring: Cytosine and Thymine
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