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Cell Cycle/Mitosis Microscope Picture Lab

All cells undergo a process of growth and division called the cell cycle. The cell cycle consists of three major stages: interphase, mitosis, and cytokinesis. During interphase, the cell grows and the cell’s DNA replicates. The next phase is mitosis, during which the replicated genetic material separates into two identical nuclei. Mitosis is divided into four stages: prophase, metaphase, anaphase, and telophase. Cytokinesis, the last stage of cell division, is the division of the cell cytoplasm between the two new, genetically identical daughter cells. 
In this lab, you will study and compare mitosis in animal cells and plant cells. You will also identify cells in the different stages of mitosis.
 
Procedure

Read and highlight key concepts about each stage of the cell cycle.  Cut and paste the correct picture in the box provided next to the corresponding stage.   Hint:  First sort your pictures into two groups:  plant cell and animal cell.
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PART 1: MITOSIS IN PLANT CELLS
Interphase
This is the phase of normal cell activity. During interphase,individual chromosomes cannot be distinguished. Instead they appear as a dark mass of material called chromatin.  The DNA of each chromosome replicates at the end of this stage. Note the nucleus with one or more dark-stained nucleoli filled with chromatin.
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Prophase
The chromatin appears as a mass of thick threads. These threads are the replicated chromosomes, which have coiled up and shortened. Each chromosome consists of a pair of chromatids, which are duplicates of the original chromosome. The chromatids are held together by a centromere. In late prophase, the chromosomes are distinctly visible as pairs of
chromatids in the central region of the cell.
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Metaphase
The chromosomes line up across the equator of the cell. A mass of fibers called a spindle has formed between the poles of the cell and the mass of chromosomes. A spindle fiber from each pole attaches to each pair of chromatids.
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Anaphase
The centromere of each chromatid pair divides. The chromatids
move along the spindle fibers toward the poles of the cell. Each 
chromatid in the pair of chromatids moves toward opposite poles of the cell.
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Telophase
The chromatids (now called chromosomes) have formed clumps at each pole. A new nuclear membrane forms around the chromosomes, which uncoil and return to the chromatin network seen in interphase. In plants, the new cell walls grow to form the two new, identical daughter cells.
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PART 2: MITOSIS IN ANIMAL CELLS
Interphase
A distinct nucleus and a nucleolus are visible. The genetic material appears as chromatin.
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Prophase
In early prophase, astral rays have formed around the centrioles, and the spindle has formed between them. The paired chromatids are becoming visible, and the nuclear membrane has disappeared. In late prophase, the chromosomes are short and thick, and are distinct in the central region of the cell.
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 Metaphase
The chromosomes line up at the center of the cell, along the equator.
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Anaphase
The chromatids separate at their centromere and are pulled to opposite poles along the spindle fibers.
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Telophase
The chromosomes appear in clusters at the poles. The parent cell begins to elongate, and the nuclear membranes reform around the chromosome clusters. The spindle and chromosomes become less distinct. The cytoplasm pinches in until the two daughter cells separate during late telophase.

 

 Step One: Interphase
1. Are a nucleolus and nucleus visible in the cell?

2. Are distinct individual chromosomes present in cells during interphase?


3. What term is used to describe the nuclear contents?  (What shape is the DNA in and what is it called?)

4. What important event occurs to the DNA during interphase?


Step Two: Prophase

5. Are chromosomes now visible during prophase?

6. Describe the changes that have occurred to the nucleus and nucleolus from interphase to prophase.

7. Explain why chromosomes can now be seen, but were not observed during interphase.

Step Three: Metaphase
8. Describe where the chromosomes are now located in relation to the cell.

9. Can evidence of chromosome replication be observed now?  How do you know?

10. What are the fibers called that become visible during this phase?

12. What term is used to describe the structure to which the fiber attaches to a chromosome?

Step Four: Anaphase

13. In metaphase, chromosome pairs were lined up along the cell’s center. Describe what is occurring to each chromosome pair during anaphase.

14. Toward what area of the cell are the chromosomes being directed?

15. What structure is responsible for the movement of chromosomes during this phase?


Step Five: Telophase

16. What cell parts begin to reappear during this phase? (See question 7)

Step Six: Cytokinesis



17. How many cells have now formed from an original cell?

18. Explain how the number of chromosomes found in each daughter cell compares to the number found in the original cell before mitosis.

19.  How could you tell which pictures were for the white fish embryo and which ones were for the garlic root tip?

20.  Why were white fish embryos and garlic root tips chosen for the study of mitosis?  Think about what these cells would need to do a lot of .

21.  What is the result of mitosis?

 
 


 

 











