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Cell Cycle and Mitosis (modified 2015)

THE CELL CYCLE

The cell cycle, or cell-division cycle, is the series of events that take place in a eukaryotic cell
between its formation and the moment it replicates itself. These events can be divided in two main parts:
interphase (in between divisions phase grouping 61 phase, S phase, 62 phase), during which the cell is
forming and carries on with its normal metabolic functions; the mitotic phase (M mitosis), during which
the cell is replicating itself. Thus, cell-division cycle is an essential process by which a single-cell

fertilized egg develops into a mature organism and the process by which hair, skin, blood cells, and some
internal organs are formed.

1. What is meant by the cell cycle or cell division cycle?
Tha Secies ofF @uvenks Ahak eccour 1n g euYedyoetic cew borween

WS Sormeken & tha e e nt it rep\ o deg,
2. In what type of cells --- prokaryotes orf eukaryotes)--- does the cell cycle occur?

3. Name the 2 main PHASES of the cell cycle. \V\&'QTP“\QSQ & NMuofie hase

4, \who nohwa € is in between the times when a cell is dividing.

5. What is occurring in a cell during interphase?

Arowctn; SLpdeesi§ of weee DNk, ror ol radyaletic fondors

6. What is occurring during the mitosis phase?

ce\\ cop\icades kse\;
7. A fertilized cell develops into a _{y:\( - ) (@ organism during the cell cycle.

8. Name three things that form during the cycle.
ol | stim |, VYood ce\s

INTERPHASE

Interphase is a phase of the cell cycle, defined only by the absence of cell division. During interphase,
the cell obtains nutrients, and duplicates (copies) its chromatids (genetic material). The genetic

material or chromatids are located in the nucleus of the cell and are made of the molecule DNA.

9. What process NEVER occurs in interphase? @'\ A WiSion

10. Cells obtain {1\ 1T \@ 0 Sand duplicate or copy Their‘[&\j GG &1 (\.'é or genetic material
during interphase.
11. Where are chromatids found in a cell? Y\L)C\Q\LS

12. Chromatids are made of a molecule called __\ Qij .




CHROMOSOME

Chromatids are connected by the centromere and have a LONG AND SHORT
ARM. Most eukaryotic cells spend most of their time in interphase. For
example, human skin cells, which divide about once a day, spend roughly 22
hours in interphase. About 90 percent of cells are in interphase. Some cells,
such as nerve cells, can stay in interphase for decades. There are 3 parts of

interphase: 61 (growth 1 in which the cell creates organelles and begins

metabolism), S phase (DNA synthesis in which the chromosomes of the cell
are copied) and G2 (growth 2 in which the cell grows in preparation for cell \

CHROMATID CHROMATID
division). Find the cell cycle drawing on this worksheet and draw an additional line in red around those

parts of the cell cycle diagram that are included in interphase.

13. In what PHASE do most cells spend the majority of their lifetime?
Tndrerphaso
14. How often do human skin cells divide each day?

oNCl a daw
15. How many hours per day is a human skin cell in interphase?

27 RS
16. What type of cell may spend decades in interphase instead of dividing?

herve cel\g

17. Name the 3 stages in interphase.

G, S GZ

18. What does 61 stand for and what occurs in this stage?

%cowm N — ceW OUL@\X% LM%LU\Q&'\LK\ §
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19. What does S stand for and what occurs in this stage?

Syn\iness o} DNA — cmpies elvwwwmauwfkp

20. What does G2 stand for and what occurs in this stage?

Covousin &L — el gurouss preparation fee Aivision

Sometimes the cells exit the cell cycle (usually from &1 phase) and enter the 6o phase. In the Go
phase, cells are alive and metabolically active, but do not divide. In this phase cells do not copy their
DNA and do not prepare for cell division. Many cells in the human body, including those in heart muscle,

eyes, and brain are in the Go phase. If these cells are damaged they cannot be replaced. Again find



the cell cycle drawing on this worksheet and draw an arrow in black on the cell cycle showing where a

cell would enter the 6, phase.

21. From stage of the cell cycle do cells sometimes EXIT? (1. :

22. What happens to cells that enter the Go stage?
den't Aivide or PrLRARS Sec Cel\ dwl<ion
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23. Name 3 types of cells that enter the Go phase when ‘rhey are mature?

\f\ear\—
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24. What happer}iﬁ these cells are damaged during your lifetime?

tan nob e replacad

The 61 phase is a period in the cell cycle during interphase, after cytokinesis (process whereby a
single cell is divided into two identical daughter cells whenever the cytoplasm is divided) and before the S
phase. For many cells, this phase is the major period of cell growth during its lifespan. During this stage
new organelles are being synthesized (made), so the cell requires both structural proteins and enzymes,

resulting in great amount of protein synthesis. Color the &1 phase green on the cell cycle drawing.

The S phase, short for synthesis phase, is a period in the cell cycle during interphase, between
61 phase and the 62 phase. Following 61, the cell enters the S stage, when DNA synthesis or
replication occurs. At the beginning of the S stage, each chromosome is composed of one coiled DNA
double helix molecule, which is called a chromatid. At the end of this stage, each chromosome has two
identical DNA double helix molecules, and therefore is composed of two sister chromatids. During S

phase, the centrosome is also duplicated. Color the S phase orange.

62 phase is the third, final, and usually the shortest subphase during interphase within the cell
cycle in which the cell undergoes a period of rapid growth to prepare for mitosis. It follows
successful completion of DNA synthesis and chromosomal replication during the S phase, and occurs
during a period of often four to five hours. Although chromosomes have been replicated they cannot yet
be distinguished individually because they are still in the form of loosely packed chromatin fibers. The 6
phase continues growth of the cell and prepares the cell for mitosis (M phase) by producing all of the

enzymes that the cell will need in order to divide. Color the 6. phase light blue.



After the G2 phase of interphase, the cell is ready to start dividing. The nucleus and nuclear

material (chromosomes made of DNA) divide first during stage known as MITOSIS. Mitosis is also called

KARYOKINESIS (karyon means nucleus)
because only the P ﬂ‘? nucleus is dividing. Color
the Mitosis stage Cytokinesis = / Gl period / \\ purple.
Cell Division {\H_
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MITOSIS (KARYOKINESIS) - NUCLEAR DIVISION

Mitosis is the process in which a eukaryotic cell (cell containing a nucleus) separates its already
duplicated chromosomes (copied during the S phase) into two sets of chromosomes so there will be two
identical nuclei. It is generally followed by cytokinesis which divides the cytoplasm and cell membrane.
Color the Cytokinesis stage yellow. This results in two identical cells (both have an identical set of
chromosomes) with an equal distribution of organelles and other cellular components. The mitotic (M)
phase and cytokinesis (C phase) together are called cell division, the division of the parent cell (original)
into two daughter cells (new cells), each with the same genetic information (chromosomes) as the
parent cell. Mitosis does NOT occur in prokaryotic cells that do NOT have a nucleus. In multicellular
organisms, the somatic cells (body cells) undergo mitosis, while germ cells — cells destined to become
sperm in males or ova (eggs) in females — divide by a related process called meiosis. Prokaryotic cells

(bacteria), which lack a nucleus, divide by a process called binary fission.

1.  When are chromosomes duplicated -/Q_efor'e"@_r during mitosis?

Dt

What process follows mitosis? (! \}f YA ineS\S

3. The nucleus is divided during __\\n ) Y €55\, while cytoplasm of the cell is divided during
LN LS

4, How do the two new cells compare with each other? \denhccvk

5. The two new cells are called i K cells.

6. Does mitosis occur in prokaryo’res" Explain why or why not.

—deny NuR g nucleus
wokeod \aitofy (ssion Aividas celf |



7. What process is used by bacteria to divide and reproduce? \o\na vy = "55‘(0“
8. Body cells are called _< Aneea Y cells, while reproductive cells are known as %MN\

cells.

The process of mitosis (division of the nucleus) is divided into four stages (Prophase,
Metaphase, Anaphase, and Telophase). Immediately following nuclear division (mitosis), the cell
membrane must also divide {(cytokinesis). Animal cells divide the cytoplasm by constricting the cell
membrane in the middle to form a cleavage furrow. Plant cells form a cell plate in the center to divide

the cytoplasm. At Interphase, there is only one cell, but after cytokinesis there are two identical cells.

Name each numbered stage in the plant cell cycle diagram: (interphase, prophase, metaphase,
anaphase, or telophase)

1. (Nekaphose 7. __Apaphase 13, Takanpheao
2. Prophrane 8. N\ (3\\0&0 14, __(yo O\*Cx 50
s _elopghase o Anaphano 15 Tnderphane
4. Jnvorphase 10. __ T Prane 16. __Tnkey f\ﬂuu

5. Inkecphase 11, __Mokophano 17. _ Nolaphase
6. __Lnerphase 12, TQQDD\NU)P 18. D\\M\QW\DJ)

Plant Cells in Mitosis




Below study the sketch of Mitosis occurring in an animal cell

Label the stages of the cell cycle & mitosis. LABEL and COLOR the stages in the animal cell. The
stages should be colored as follows --- interphase-pink, prophase-light green, metaphase-red,
anaphase-light blue, and-telophase-yellow. Also label the CENTRIOLES, SPINDLE FIBERS,
CENTROMERE, and CHROMOSOMES.
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