
Click on a lesson name to select. 

• SPI 3210.1.6  Determine the relationship 

between cell growth and cell reproduction. 

 

• EQ-How do you determine SA/V of a cell? 



Click on a lesson name to select. 

Chapter 9   Cellular Reproduction 

Section 1:   Cellular Growth 

Section 2:   Mitosis and Cytokinesis 

Section 3:   Cell Cycle Regulation 



9.1 Cellular Growth 

Ratio of Surface Area to Volume-what cell is 

best? 
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Cellular Reproduction 

• The cell might have difficulty supplying 

nutrients and expelling enough waste 

products. 

 Living things grow by producing more cells, 

not larger ones. 
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 •Surface area in the cell is the area covered 

by the plasma membrane. The volume refers 

to the space taken by the inner contents. 

 



Cell Size Limitations 
• The smaller the cell, the higher ratio of 

surface area to volume  

– This allows cells to sustain themselves more 

efficiently. 



Transport of Substances 

Substances move by diffusion (high to low) or 

by proteins. 

Diffusion over large distances is slow and 

inefficient. 

Cellular Reproduction 

Small cells maintain more efficient transport 

systems. 
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• Surface area= l x w x # sides, unit is cm 2. 

 

• Volume= l x w x h, unit is cm3. 

 

• Ratio of surface area to volume: SA 

                                                        V 

 

 





Which cell has a smaller surface-to-

volume ratio?  

 

B B   
 A 



So, what happens when the cell 

reaches its size limit? 



• When a cell reaches its size limit it will either 

stop growing or divide—most will divide. 

– Red and white blood cells, nerve cells, heart 

muscle, and skeletal muscle cells do not divide. 

• Eukaryotic cells reproduce by a cycle of 

growing and dividing called the cell cycle. 

• Prokaryotic cells reproduce by binary 

fission. 



The Cell Cycle 

 It is the way the cell reproduces so that you 

grow and heal certain injuries. 

Cellular Reproduction 
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The Cell Cycle-3 parts 

1.  Interphase 

– Longest part of the cell cycle 

– Occurs in three stages: G1, S, G2 

2.  Mitosis  

– Division of cell nucleus 

– Occurs in four stages:  Prophase, Metaphase, 

Anaphase, Telophase  

3.  Cytokinesis 

– Division of the cytoplasm which results in two new 

cells 





Cellular Reproduction 

The Stages of Interphase 

The first and longest stage of interphase, 

Gap or Growth 1= G1    

The cell is growing, carrying out normal cell 

functions, and preparing to replicate DNA. 

 p.246 
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Cellular Reproduction 

The Second Stage of Interphase, 

S=Synthesis 

The cell copies its DNA in preparation for 

cell division. 
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Cellular Reproduction 

The Third Stage of Interphase, Gap or 

Growth 2=G2  

The cell prepares for mitosis 

Replication of organelles. 

• Chromatin is present here. 
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• In the time that it takes you to 

read this sentence, your body 

will have produced millions of 

new cells! 





How long does the entire cell 

cycle take to complete? 



Duration of cell cycle 
• Varies depending on the type of cell 

– Some divide in as little as eight minutes while 

others might take up to one year. 

• For most normal animal cells, the cycle takes 

12-24 hours to complete 

 

• Some cells do not divide at all—they stay in 

G1 phase 







9.2 Cell Division- Mitosis and Cytokinesis of 

Eukaryotic cells 

Cellular Reproduction 

The Stages of Mitosis (M) (PMAT) 

Prophase (P)-longest phase of mitosis 
 

The cell’s chromatin tightens. 

Sister chromatids are attached at the 

centromere in a chromosome. 

Spindle fibers form in the cytoplasm. 
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Cellular Reproduction 

The nuclear 

membrane seems 

to disappear. 
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Cellular Reproduction 

Metaphase (M) 

Sister chromatids 

are pulled along the 

spindle apparatus 

toward the center of 

the cell. 

They line up in the 

middle of the cell. 
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Cellular Reproduction 

Anaphase (A)- Apart    

The microtubules of the spindle apparatus 

begin to shorten. 

The sister chromatids separate. 

The individual chromosomes move toward 

the poles of the cell. 
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Cellular Reproduction 

Telophase (T) 

The individual chromosomes arrive at the 

poles and begin to relax. 

Two new nuclear membranes begin to form 

and the nucleoli reappear. 
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Cellular Reproduction 

Cytokinesis (C)-will  often occur with telophase 

Division of the cytoplasm.  Results in 2 new cells. 

 In animal cells,a cleavage furrow is formed. 

 In plant cells, a new structure, 

called a cell plate forms.  
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Light Microscope Images  

of Newt Lung cells  

stained with fluorescent dye 

 

http://upload.wikimedia.org/wikipedia/en/b/bc/Anaphase-flourescent.jpg


Results of the cell cycle 
• 2 new cells with the same # of chromosomes 

as the original cell (after cytokinesis). 

• Occurs in all body cells except sex 

chromosomes 

• We have 46 

• Do you think the # of chromosomes 

determine intelligence? 



Let’s hope not! 
     Potatoes have 24 pair, or 48. 

     Ferns have 600 pair or 1200. 

 Fruit flies have 8. 

 Carrots have 18. 

 Dogs have 78. 

 Goldfish have 94. 

      Cats have 32.  

      Orchids have 56. 

      Shrimp have 254. 

      Pigs have 64. 

 

 



Binary Fission 

 

• The cell division of  

prokaryotic cells 

• Means “cell splitting” 

• This process is 

simple because 

bacteria cells are 

simple with circular 

DNA 



9.3  Normal Cell Cycle 
• Several “checkpoints” are found within the 

cell cycle to ensure accurate and proper 

division of cells. 

• Proteins called cyclins bind to enzymes 

called cyclin dependent kinases  

– The binding of these molecules control the 

various steps within the cell cycle. 



Normal Cell Cycle 

• These checkpoints monitor the cycle and 

stop it if something goes wrong. 

– Monitors DNA replication, protein synthesis, and 

nuclear division during mitosis. 





What happens when the cell finds a 

problem at a checkpoint? 

• Apoptosis—programmed cell death 

– Occurs in damaged cells 



Abnormal Cell Cycle:  Cancer 

• Cancer is the uncontrolled growth and 

division of cells 

– Occurs when there is a failure in the system of 

control checkpoints. 

 



Cancer 
 

• Cancer cells spend less time in interphase 

than normal cells. 

– This means they will grow and divide unrestrained 

as long as they are supplied with nutrients 

(tumors develop) 



 



What causes cancer? 

• Mutations in the segments of DNA which 

code for the production of proteins which 

regulate the cell cycle (cyclins). 

– These mutations are often repaired, but if not then 

cancer develops 

• Carcinogens 

• Genetics (inherit cancerous genes from 

parents) 



Carcinogens 

• Environmental factors which influence the 

development of cancer: 

– Asbestos 

– Tobacco 

– Radiation (UV and X-ray) 

– Radon 

– Cell phones? 



 



Stem Cells 

• Unspecialized cells that can develop into 

specialized cells under the right conditions. 

– differentiation 



Cellular Reproduction 

 1. Embryonic-found in embryos. 

    + Pluripotent (can form into any type cell) 

    - Kills the embryo. 

 2. Adult-found in bone marrow 

      Multipotent (limited cell use) 

      - painful to extract 

 

Read page 258 in your book! 
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 Types of stem cells 



Types of stem cells 
3. Induced pluripotent stem cells or iPS. 

  Adult somatic cells are changed into 
 pluripotent stem cells through forced 
 gene expression. 

  Still requires a lot of research  

4. Umbilical cord blood 

 Multipotent 

 99% of it is thrown away now. 

  Expensive to gather and store the cord 
 blood. 

 



Potential uses for stem cells 

• Create replacement for faulty tissues and 

organs 

– Diabetes, kidney disease, etc. 

• Spinal cord injuries 

– Christopher Reeve 

• Other diseases 

– Multiple sclerosis, Parkinson’s disease, 

Alzheimer’s disease 



• Ex. Christopher Reeve 

• Died Oct. 11, 2004 (9 years 

after his fall from a horse) 

• BBC NEWS | 

Entertainment | Actor 

Christopher Reeve dies 

http://news.bbc.co.uk/2/hi/entertainment/3732310.stm
http://news.bbc.co.uk/2/hi/entertainment/3732310.stm
http://news.bbc.co.uk/2/hi/entertainment/3732310.stm


Dana Reeve dies of lung cancer 


