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CELL STRUCTURE AND FUNCTIONS

After completing this lesson, This 1o 2.16 dave unit
you will be able to ¥

« List the principles and identify the apparatus used in the techniques of fractionation, differential
staining, centrifugation, micro-dissection, tissue culture, chromatography, electrophoresis and
spectrophotometry.

* Describe the terms of resolution and magnification with reference to microscopy.
« Explain the use of graticule and micrometer.

« Describe the locations, chemical compositions and significance of the primary and secondary
cell walls and of middle lamella.

« Explain the chemical composition of plasma membrane.

« Rationalize the authenticity of the fluid mosaic model of plasma membrane.

* Relate the lipid foundation and the variety of proteins of the membrane structure with their roles.
« |dentify the role of glycolipids and glycoproteins as the cell surface markers.

« Explain the role of plasma membrane in regulating cell's interactions with its environment.

* Describe the chemical nature and metabolic roles of cytoplasm.

« Distinguish between smooth and rough endoplasmic reticulum in terms of their structures and
functions.

« Explain the structure, chemical composition and function of ribosome.

* Describe the structure and functions of the Golgi complex.

« State the structure and functions of the peroxysomes and glyoxysomes in animal and plant cells.
* Describe the formation, structure and functions of the lysosomes.

« Interpret the storage diseases with reference to the malfunctioning of lysosomes.

« Explain the external and internal structure of mitochondrion and interlink it with its function.
* Explain the external and internal structure of chloroplast and interlink it with its function.

* Describe the structure, composition and functions of centriole.

* Describe the types, structure, composition and functions of cytoskeleton.

* Explain the structure of cilia and flagella and the mechanisms of their movement.

« Describe the chemical composition and structure of nuclear envelope.

+ Compare the chemical composition of nucleoplasm with that of cytoplasm.

« Explain that nucleoli are the areas where ribosomes are assembled.

» Describe the structure, chemical composition and function of chromosome.

« List the structures missing in prokaryotic cells.

* Describe the composition of cell wall in a prokaryotic cell.

« Differentiate between the patterns of cell division in prokaryotic and eukaryotic cells.

* Relate the structure of bacteria as a model prokaryotic cell.
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4 Introduction

0 Concept of cell and cell theory
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1 Techniques used in cell biology

d Cell Fractionation

0 Homogenization

1 Centrifugation
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Fundamental\structural nnit of an organism
Organ Whole
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Scientist/ Contribution/event

1665
1805
1809

1831
1838

1839

Robert Hook -7 Discovery of cell

Lorenz Oken “All living beings originate from ¢f consist of vesicles or cells”

Lamark “No body can have life if its constituent parts are not cellular

t es or not formed by cellular tissues”

Robert Brown Discovery of nuc

Schleiden All plants are composed of cells All ﬁ,v, be( V\Zé okl
(Botanist) ] '3

Schwann All animals are composed of cells Cmrp’geﬁ ‘6 CQ%
(Zoologist) -

Found im
plant cells
anly

=chioroplast

0
O I —vacuole
N

plant cell

animal ol
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Extra Reading
Material <

Contribution/event

Discovery of cell
“All living beings originate from of consist of vesicles or cells”

“No body can have life if its constituent parts are not cellular
tissues or not formed by cellular tissues” j E\/O

All plants are composed of cells A/ & -

O

New cells always arise by the division of pre existing cells

Ao o 3@4’(@3"’

Discovery of nucleus

All animals are composed of cells

Provided experimental evidence blogene

All presently living cells have com orl in

@S otm-rlo{
basic similarities in structure and molecules
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Salient features

\/(1) All organisms are made up of one or more cells.

(2) Cells arise from other cells through cellular division.
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(3) The cell is the fundamental unit of structure and function in living
things.

4) Cells carry genetic material passed to daughter cells during cellular

division.

(5) All cells are essentially the same in chemical composition.

2 > HO>X>»COO



1st Year
NBF Biology
Lecture # 1

- N

< O0OrroHW

Homogenization Centrifugation
Differential Density
centrifugation gradient

Centrifugation

/1 Cell fractionation is the combination of various methods used to

separate a cell organelle and components based upon size and density.

2 > H O X > COQO

Purpose

\ll It is very useful for electron microscopy of cell components.
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Homogenization

O It is the formation of a homogenous mass of cells (cell
homogenate or cell suspension).

O It involves the grinding of cells in a suitable medium with
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correct pH, ionic composition, temperature and in the

presence of certain enzymes that can break the cementing

substance of cells.
For example pectinase which digest middle lamella among
plant cells.

This can be done in a cell homogenizer (food
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ixer/blender).

is procedure gives rise a uniform mixture of cells i.e.,

Motor

Cooling jacket

| homogenate. The resulting mixture is then centrifuged.
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Mixed product



Centrifuge tube
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Centrifugation

0 Centrifugation is the process to separate substances on the basis

< O0rroHWw

of their size and densities under the influence of centrifugal force. [

Electric motor

O It is done by the machine called centrifuge.

U This machine can spin the tubes. Contents are kept in tubes that
are much like the test tubes. Spinning the tubes exerts a

centrifugal force on the contents.
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Density gradient centrifugation
O In density gradient centrifugation, the components of different sizes and densities are

separated in the tube containing ionic medium according to their size and densities.

Sample zone
O Only a single speed is used. A. B. ed

—
>—
-

U Components are separated in different layers or

sediments.

U The upper sediments have smaller and less dense

components than lower sediments. Density

gradient

+— (entrifugal Force =
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B
I Differential centrifugation
0 O In differential centrifugation the sedimentation rate for a particle of a given size and shape
:; measure how fast the particle “settles” or sediments.
G U The faster the rotation of the centrifuge, the smaller the particles will sediment.
A U A series of increasing speeds can be used.
- U At each step, the content which make sediment in the bottom of the tube are called pellet and
U U those that remain suspended above the sediment in the form of liquid are called supernatant.
A After each speed, the supernatant can be drawn off and centrifuge again.
R
D e g__._./ SUPERNATANT 1 =] SUPERNATANT 2 —1" SUPERNATANT 2 N
I @:.%"s| LOW-SPEED ma¥el Imeoiumspeep |55 7| |HIGH-sPeeD U 20T| [VERY HIGH-SPEED
A Sgreey CENTRIFUGATION [eigiasil [CENTRIFUGATION [ . | CENTRIFUGATION [ < | | CENTRIFUGATION
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cell } \ }
flomogenate PELLET 1 PELLET 2 PELLET 3 PELLET 4
whole cells mitochondria microsomes ribosomes
nuclei lysosomes other small viruses

cytoskeletons peroxisomes vesicles large macromolecules



