Specializecl Cells

How does asinglefertilized cell (i.e. azygote) become a human being with ~ 250 types of specialized
cells—bone cells, nerve cells, brain cells, muscle cells, etc.?

All of these cells arose from asingle cell (the zygote) with asingle set of DNA instructions.
How isthis possible ?

Thisis because the original cell became specialized as it divided and multiplied through mitosis, which

r sin daughter cells with identical genetic information.

A body grows, cells that start out being the same undergo cell differentiation, which resultsin
ing specialized for the tissue they form and the function they serve.
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arereferred to as specialized cells: i.e. cellsthat have physical and chemical differences that
I to perform one job/ one function.

SPECi cell: acell that can perform a specific function.

Cdl sp ization: the process by which cells devel op from similar cellsinto cellsthat have specific
P B functions within amulticellular organism.

om{ion: astage of development of aliving organism during which specialized cellsform.

Amhe human body have the same complement of DNA, but yet each type of cell is different, e.g.
a

| isdifferent to abrain cell. Why?

the human body have the same complement of DNA, but in different cells, different parts of
th eturned on and off. One DNA isturned on in one cell type and another DNA isturned onin
another cell type.

Iti e section of the DNA that determines the shape and function of the cell. Thecell isthen said
to be specialized for a given task.
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—the of aliver cell would have very different parts of its DNA turned on compared to a muscle
celly

— cell haslong, thin structures that function like wires in transmitting electric signals,

car muscle is long, thin rectangles with cells attached front to back, so that the long cells may

sh ontract muscle;
—a n is star-shaped with long thin fibres which are like wires that send nerve signals.
H ialized cells have a specific size, shape, and area of activated DNA that allows them to

perf a specific function.

Al ody cells are specialized in someway. Specidized cells can look very different from each
other. differ internally aswell as externally. For example, amuscle cell will have alot of
mi aorganelles; whereas cells that produce mucusin the intestine have many Golgi bodies.

Thus, complex organisms have organs and organ systems that perform very different, specialized
functions. Different functions require specialized cell types.



Some examples of specialized cdls and their functions are given in the table bel ow:

Cdl type Special functions
red blood cells to carry oxygen in the blood
skincells to form a protective layer over the body, and reduce water loss
bone cells to collect oxygen and form bones
muscle cells to contract, allowing movement

ite blood cells | tofight bacteriaand attack infection

cells to conduct electrical impulses and to transmit a message from one part
of the body to another
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ecidizein different waysin some cases: plant cells have special cells for water transport,
Iswith chloroplast for photosynthesis, they aso have guard cellsto prevent water lossin

Single celled organisms do not show specialization: with only one cell, they cannot specialize.
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1. w do cells speciaize?
y are complex organisms made up of specialized cells?

3. cell in your body came from onefertilized egg cell. What doesthistell you about the DNA
differences between one body cell and another?

4. y do single celled organisms not show specialization?

5. IWhadi s an example of a specialized cell that has a particular shape and structure that helpsit

mmil

6. Singlecelled organisms show specialization.

7. ialized cellsthat produce mucus have many:

Golgi bodies b. mitochondria c. vacuoles d. nuclei

ialized cellsthat use alot of energy, such as muscle cells, have alot of:
Golgi bodies b. mitochondria c. vacuoles d. nuclei
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9. all animal cellslook the same? Explain.

plain how the structure of the following cells suit their function:
anerve cell

b. ared blood cell

c. aphotosynthetic cell



