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BIOL 1107  
The Cell Cycle and Mitosis 

 
 

 
Looking for Study Help?  Register for our Semester Plan, which includes Workshops for 
all the content that your course covers, a handy Mock Exam with solutions tailored to 
your specific professor before each of your exams, and tutor-staffed Office Hours for all 
your biology needs!  The Semester Plan price is only $200 for the entire semester. 
Prefer buying products individually?  Use our Workshops and Mock Exams individually 
to achieve your goals!  Both are $20 each, and do not include office hours. Private 
tutoring is can be booked via our website, as well!  
 

  

Current Course Offerings at Science Guyz:  

• General Chemistry 1 - CHEM 1211  
• General Chemistry 2 - CHEM 1212  
• Physics 1 – PHYS 1111/PHYS 1211/PHYS 1251  
• Physics 2 – PHYS 1112/PHYS 1212/PHYS 1252  
• Organic Chemistry 1 - CHEM 2211  
• Organic Chemistry 2 - CHEM 2212 
• Biology 1 – BIOL 1107 
 

 
Spring 2018 

 

 
 

For hours of operation, important dates and other info, check our regularly updated website:  

www.scienceguyz.com 
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An egg cell ____25_____       a non-gamete cell _____50_____       a daughter cell _____50_____ 
 
Somatic cells are diploid (2 copies of each chromosome), and gametes are haploid (one copy). 
Gametes are sex cells, which we usually refer to as egg and sperm cells. Daughter cells are 
simply a cell resulting from cell division, and cell division produces daughter cells that are 
identical to the parent cell. Remember that a pair of sister chromatids, present after S phase, 
are considered one chromosome. So, any somatic cell of this organism will have 50 
chromosomes (diploid), and any gamete will have 25 (haploid).  
 

 After S phase, DNA has been duplicated such that there 
are 2 sister chromatids for each chromosome. This is a somatic cell, so 50 X 2 = 100 
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Chromosomes continually condense after mitosis begins, becoming fully condensed during 
metaphase. This process is part of readying the cell for division. The individual sister chromatids 
must be pulled apart, and pulled to opposite poles of the cell ahead of division. The 
chromosomes being very condensed facilitates cell division; if they were larger and less tightly 
packed, they would be harder to move “carefully” and would be prone to tangling and breaking.    
 

Once the cell reaches telophase, chromosomes are no longer being relocated by the mitotic 
spindle. Also, the nuclear envelope is reforming around the genome. Following the reasoning of 
the previous problem, it is now unnecessary for the chromosomes to be in a condensed form, 
ideal for safe transportation.  
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The cell cycle includes a long portion called interphase, during which the cell prepares for cell 
division, or mitosis (AKA M phase). Interphase is made up of three distinct phases: G1, S phase, 
and G2. The G1 and G2 phases serve as checkpoints for the cell to make sure that it is ready to 
proceed in the cell cycle. If it is not, the cell will use this time to make proper adjustments that 
can include cell growth, correction or completion of DNA synthesis, and duplication of 
intracellular components. S phase involves the replication of chromosomes, so that equal 
amounts of DNA can be apportioned to both of the resulting daughter cells when the parent cell 
splits. All three stages of interphase involve continued cell growth and an increase in the 
concentration of proteins and other nutrients that the cell needs. M phase, or mitosis, follows 
interphase. Mitosis involves condensing the duplicated chromosomes, splitting the pairs of 
identical chromosomes apart and pulling them to opposite sides of the cell, and finally the 
division of the cell itself. After a full cycle, a single cell has produced two cells, each with the 
exact same genetic information and with adequate cell parts and nutrients to be viable.  
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The issue could be with motor proteins, which along with the mitotic spindle and actin fibers 
allow the cleavage furrow to form and eventually separate the cell. Assuming that the rest of 
the preparation for cytokinesis has been successful, a problem with the actual separation would 
likely involve these cell components.  
 
 
 
 
 

When DNA is duplicated, the double 
helix is separated, and complementary 
base pairing allows it do produce two 
identical DNA molecules (each base can 
only pair with another specific base, so 
only an identical strand can be made). 
This ensures that all the new DNA is 
identical to the old DNA (mutations 
(mistakes) aside).  

 

Once all chromosomes have been 
duplicated, the pairs are attached. 
Microtubules reach out from either 
ends of the cell and connect to one of 
the two sister chromatids. Once of 
each pair is pulled to each end of the 
cell. In this way, both sides of the cell 
now have one copy of every 
chromosome. 

As all the cell parts including DNA reach the 
opposite ends of the cell, it is now ready to 
split in half such that both daughter cells will 
have the same contents, including genetic 
information.  

Actin filaments and motor proteins work 
to pinch the cell membrane inward until 
it splits completely (note that this 
process is different for plant cells. See 
above.) 
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This is likely a problem with the G2 checkpoint, which is primarily responsible for ensuring that 
duplicated chromosomes contain no mutations. Mutated DNA may lead to a daughter cell not 
having the correct genetic code, and therefore not being able to code for correct proteins.  

 
  

 
The uncontrollable dividing of cells is a characteristic of cancerous cells. Problems with G1 can 
lead to cancer, so this is likely the checkpoint causing the problem.  

 
  

 
Lacking many genes suggests a missing chromosome, indicating a problem with the M 
Checkpoint, at which sister chromosomes should be checked to ensure proper DNA separation.  
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p53 is a regulator molecule that keeps the cell from moving forward in the cell cycle if there is 
cell damage, and p21 is a protein that carries out the restriction signaled by p53. Failure of 
either protein will lead many cells to divide when they are not ready or not healthy. In a 
population of cells, this will raise the mitotic index, meaning increase the percentage of cells in a 
population that are dividing.  

 
 

 
 

  
 
Problems with the mitotic spindle connecting with each sister chromatid at the kinetochore, 
such that they are not separated correctly. 

Problem with the M checkpoint such that the connection issue is not detected. 
 
During the life of a cell, DNA can be damaged. If this damage is not detected and repaired, 
proper DNA replication may not occur, and a copy of each chromosome may not be available for 
both daughter cells. Or, any problem during S phase, such that not all chromosomes are 
duplicated. 

Problem with the G2 checkpoint such that improper duplication is not detected. 
 
Improper placement of centrosomes, such that the mitotic spindle successfully separates all 
sister chromatids, but they are pulled to the same region of the cell, and both new nuclei end up 
in the same daughter cell.  
 
Problems with the interaction of the mitotic spindle and motor proteins man cause the cell to 
split unevenly during cytokinesis, potentially leaving one daughter cell without its 
chromosomes.  
 

WHAT ELSE CAN YOU THINK OF? 




