Biochemistry

Lec.2

Cytology

e Cells: are the structural and functional units of all living organisms.
The major parts of a cell are the nucleus and the cytoplasm.
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e Cells can be classified into two major groups, prokaryotes and
eukaryotes based on the presence and absence of the true nucleus
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e Differences between prokaryotes and eukaryotes are:
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Eukaryotes Prokaryotes

Eukaryotes have nucleus which is covered
by nuclear membrane
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Prokaryotes have no typical nucleus
and subcellular
Components ;
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Eukaryotic cells are much larger than
prokaryotes
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prokaryotes cells are much smaller than
Eukaryotic
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eukaryotes have a variety of other
membrane-bound organelles (subcellular
elements) in their cytoplasm, including:
(Mitochondria, Lysosomes, Endoplasmic
reticulum and Golgi complexes)
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Prokaryotes don’t have subcellular
Elements
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Example: Animals, plants and fungi
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Example :Bacteria and blue green algae
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Figure 1.1: A diagrammatic representation of a typical
eukaryotic cell

e Structure and functions of a cell and its subcellular components
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A cell has three major components:

1. Cell membrane (Plasma membrane)s siall ¢Liall
2. Cytoplasm with its organelles «ilucac 5 » 330 silull
3. Nucleus o/ sl

1- Cell membrane (Plasma membrane)

The plasma membrane surrounds the cell, separating it from the
external environment. The plasma membrane is a selectively
permeable barrier due to the presence of specific transport proteins.
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Structure of cell membrane

Cell membranes mainly consist of lipids, proteins and smaller
proportion of carbohydrates.

The cell membrane is an organized structure consisting of a lipid
bilayer (primarily of phospholipids) and penetrated protein molecules
forming a mosaic-like pattern
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Figure 1.2: The basic organization of biological membrane Figure 1.3: The fluid mosaic model of cell membrane

Functions of Cell Membrane
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v" Protective function: The cell membrane protects the cytoplasm
and the organelles of the cytoplasm.

v Maintenance of shape and size of the cell.

v As a semipermeable membrane: The cell membrane permits
only some substances to pass in either direction, and it forms a
barrier for other substances.
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2- Cytoplasm with its organelles

Cytoplasm is the internal volume bounded by the plasma membrane.
The clear fluid portion of the cytoplasm in which the particles are
suspended is called cytosol.

Glapall Blad (A & B0 gl e gl I Bl 2 jall e L3l slie oany (Al ANl analdl g4 4 500 ghl)
Js0 simally

= Six important organelles that are suspended in the cytoplasm are:

1. Endoplasmic reticulum
2. Golgi apparatus

3. Lysosomes

4. Peroxisomes

5. Mitochondria

6. Nucleus.

e Endoplasmic reticulum

This interconnected network of membrane vesicles is divided into
two distinct parts. The rough endoplasmic reticulum (RER) and
smooth endoplasmic reticulum (SER).

a2 e Al
il (RERY) dasal a3t smy) 4l goiaaie isa G Gl @Oliaysall (o 21105 2S00 o0 audiig

(SER) il 2 330 sy

Functions of endoplasmic reticulum:

v Rough ER functions in the biosynthesis of protein.
v' The smooth endoplasmic reticulum functions in the synthesis of
steroid hormones and cholesterol.
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v" Smooth endoplasmic reticulum is the site of the metabolism of certain
drugs, toxic compounds and carcinogens (cancer producing
substances).
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Rough or granular endoplasmic reticulum Smooth or agranular endoplasmic reticulum

Figures 1.4 A and B: Structure of endoplasmic reticulum

e Golgi apparatus

The Golgi apparatus, a system of flattened membrane-bound sacs, is
the sorting and packaging center of the cell.
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Functions of Golgi apparatus

The Golgi apparatus functions in association with the endoplasmic
reticulum.

v" Proteins synthesized in the endoplasmic reticulum are transported to
the Golgi apparatus where these are processed by addition of
carbohydrate, lipid or sulfate moieties. These chemical modifications
are necessary for the transport of proteins across the plasma
membrane.
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v Golgi apparatus are also involved in the synthesis of intracellular
organelles, e.g.lysosomes and peroxisomes
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Lysosomes

Lysosomes are vesicular organelles formed from Golgi apparatus
and dispersed throughout the cytoplasm.
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Functions of lysosomes

v" Destruction of bacteria and other foreign bodies.
v" Removal of excessive secretory products in the cells of the glands
v' Removal of unwanted cells in embryo.
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e Peroxisomes

These organelles resemble the lysosomes in their appearance, but
they differ both in function and in their synthesis. They do not arise
from Golgi membranes, but rather from the division of pre-existing
peroxisomes. Or perhaps through budding off from the smooth
endoplasmic reticulum.
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Functions of peroxisomes
v' Peroxisomes contain enzymes peroxidases and catalase which
are concerned with the metabolism of peroxide Thus; the
peroxisomes are involved in the detoxification of peroxide.
v" Peroxisomes are also capable of carrying out B-oxidation of fatty
acid.
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e Mitochondria (Power House of Cell)

Mitochondria are called “Power Plant” of the cell since they convert
energy to form ATP that can be used by cell.

A mitochondrion is a double-membrane organelle that are
fundamentally different in composition and function.
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The outer membrane forms a smooth envelope. It is freely permeable
for most metabolites.
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The inner membrane is folded to form cristae, which give it a large
surface area and are the site of oxidative phosphorylation. The
components of the electron transport chain are located on the inner

membrane.
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The space within the inner membrane is called the mitochondrial
matrix. It contains the enzymes of the:
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— Citric acid cycle
— B-oxidation of fatty acid
— Some other degradative enzymes.
Mitochondria contain DNA (mtDNA) which encodes a few
polypeptides involved in oxidative phosphorylation.
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Figure 1.5: Structure of mitochondria

Nucleus

The cells with nucleus are called eukaryotes and those without
nucleus are known as prokaryotes. Most of the cells have only one
nucleus but cells of skeletal muscles have many nuclei. The
matured red blood cell contains no nucleus.
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Structure of Nucleus

The nucleus is spherical in shape and situated near the center of the
cell. The nucleus is surrounded by the nuclear envelope. The space
enclosed by the nuclear envelope is called nucleoplasm, within this
the nucleolus is present.
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Functions of Nucleus

v Replication: Synthesis of new DNA.

v Transcription: The synthesis of the three major types of RNA: 1.
Ribosomal RNA (rRNA) 2. Messenger RNA (mRNA) 3. Transfer
RNA (tRNA).
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