Cell structure
All living organisms are made from cells, it’s a fundamental unit of life, whether, the organism is a single cell or with trillions of cells.

There are two different forms of cells, parokaryotic (bacteria) which relatively simple cells, lack nuclear membrance and many organelles and eukaryotic (plants,animals, fungus) more complex cells, have nucleus and many organelles.

All cells are enclosed by cell membrance (or plasma membrane or cytoplasmic membrane) which is separates the inside of the cell from the outside or it encloses the protoplasm (include nucleus and cytoplasm with its organelles).

Plasma Membrane
A cell membrane consists of two phospholipid layers with proteins. The phospholipid molecule has a polar head and nonpolar tails, the polar heads are charged, they are hydrophilic (water-loving) , where they likely to encounter a watery environment. The  nonpolar tails are hydrophobic  (water fearing) . this makes it easier for small, neutrally-charged molecules to pass through the cell membrane as opposed to charged and larger molecules. 

Protein channels float through the phospholipids, and collectively, this model is known as the fluid mosaic model. The types of protein in cell membrane including: integral protein and peripheral protein, addition to other certain proteins in the outer surface of cell membrane.

Carbohydrates molecules are found on the surface of the cell membrane . There two types glycoprotein and glycolipids.
The main function of cell membrane is to protect the cell from its surrounding substances, regulate cell growth through the balance of endocytosis and exocytosis (selective permeable to ions and organic molecules) and consider as location of cell markers, cell receptors, cell adhesion and cell signaling.
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Nucleus 
The nucleus is primary importance because it stores the genetic information that determines the characteristics of the body’s cell and the metabolic functioning (protein synthesis, cell division, growth and differentiation).
Nuclei are spherical,oval, elongated, disc, irregular or disc shaped depending on the type of cell.
Nucleus is present in all eukaryotic cells, but they may be absent in few cells like the mammalian RBCs. Nucleus has chromatin which contains DNA and much protein , as well as some RNA. Nucleus is composed of  four parts:
1. Nuclear Envelop (nuclear membrane)
· [bookmark: _GoBack]It is made up of two membranes the outer membrane and the inner membrane. The outer membrane of the nucleus is continuous with the membrane of the rough endoplasmic reticulum.
· The space between these layers is known as the perinuclear space.
· The nuclear envelop enclose the nucleus and deparates the genetic material of the cell from the cytoplasm of the cell and serves as barrier to prevent passage of macro-molecules freely between the nucleoplasm and cytoplasm.
· The nuclear envelop is perforated with numerous pores called nuclear pores. They are composed of many proteins known as nucleoproteins which act as molecular channels permitting certain molecules to pass into and out of the nucleus.


2.Nucleoplasm (nuclear sap) 
it colirless fluid which contain nucleic acid, protein and inorganic acid (Mg and Ca), it act as substance reservoir for protein synthesis.

3.Nucleolus 
· It is a spherical structure found in the nucleus and surrounded by a membrane.
· It composed of protein and RNA.
· During early stage of cell division, the nucleolus  disappears and reappear during final stage of division.

4. Chromatin
· DNA is organized into structure called chromosomes is composed of a pair of sister chromatids which linked by centromere.
· DNA wraps around proteins called histones.
· In prokaryotic cells, chromosomes are circular, where as in eukaryotic cells, they are linear strands.
· Different organisms have number of chromosomes: human cells usually have 46 chromosomes.
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Cytoplasm and cytoplasm organelles:

Cytoplasm is the space inside the cell membrane but outside the nucleus , it gel-like fluid and contains water, salts, proteins, and other organic particles. Cytosol is part of the cytoplasm but does not contain membranes, organelles or the nucleus.
  

Mitochondria 
Mitochondria (singular,mitochondrion) play a critical role in the generation of metabolic energy in eukaryotic cells. They are responsible for most of the useful energy derived from the breakdown of carybohydrates and fatty acids , which is converted to ATP by the process which called aerobic respiration.

Mitochondria have their own genome (DNA) which carry several genes that produce some of proteins which essential in respiration, so that mitochondria can divide by simple fission like in bacteria but participation of  DNA . [image: Mitochondria: Form, function, and disease]


Endoplasmic reticulum (ER)
 It is a continuous membrane system that forms a series of flattened sacs within the cytoplasm of eukaryotic cells and serves as synthesis, folding , modification, and transport of proteins and lipids.
There are two types of ER , rough ER and smooth ER.
1. Rough endoplasmic reticulum (RER): which coated with ribosomes, they are site of protein synthesis.
2. Smooth endoplasmic reticulum (SER): which lacks ribosomes , they are site of lipid synthesis.

Ribosomes 
The ribosome is a complex molecule made of ribosomal RNA molecules and proteins that form factory for protein synthesis in cells. The ribosome is responsible for translating encoded messages from messenger RNA molecules to synthesize proteins from amino acids. 
The ribosome translates each codon (set of three nucleotides), of the mRNA template and matches it with the approprite molecule. Each newly translated amino acid is then added to the growing protein chain until the ribosome completes the process of protein synthesis.

Golgi complex
  A collection of stacked, flattened, cup-shaped sacs situated in the cytoplasm of cells near the nucleus and have membranous vesicles, present in most living cells, that stores and modifies protein and other macromolecules,then, transport them within the cell (by vesicles).
For example, the packaging of carbohydrates and proteins into glycoprotein. The modified products are stored in vesicles (such as lyososomes) for later use or transported by vesicles to the plasma membrane, where they are excreted from the cell.
[image: Golgi Apparatus- Definition, Structure, Functions and Diagram]

Lysosomes:
A lysosome is a membrane-bound organelles found in nearly all animal cells. They are spherical vesicles which contain hydrolytic enzyme that can break down many kinds of biomolecules like protein, nucleic acids, carbohydrates, and lipids. Lysosomes function as the digestive system of the cell, serving both to degrade material taken up from outside the cell (heterophagy) and to digest components of the cell itself(autophagy). Lysosome enzymes are made by protein from the endoplasmic reticulum and enclosed within vesicles by budding from golgi apparatus.


Centrosomes and centrioles:
A centrosome is an organelle that is found close to the nucleus within the cytoplasm of the cells. Centrosomes are made of from arrangement of two barrel-shaped clusters of micromolecules called centrioles and a complex of proteins that help in microtubules formation. These proteins allow the centrosomes to start and stop the formation of microtubule protein,then,they allow to control the formation of mitotic spindle fibers that are required during metaphase of mitosis.

Centrioles:
The centrioles are two cellular organelles as cylindrical shaped. They are found in most of the eukaryotic cells. The centrioles are made of groups of microtubules. In animal cells the centrioles play a major role in cell division (mitosis and meiosis), centrioles have major role on formation of cilia and flagella structure.
[image: What is the function of centrosome? - Quora]
Cytoskeleton of cells:
The cytoskeleton is a network of fibers, the cytoskeleton is composed of three types of fibers:
· Microtubules: are hollow rods functioning primarily to help support and shape the cell and as (routes) along which organelles can move. Microtubules are consisting of tubulin protein.
· Microfilaments: or actin filaments are thin, solid rods that are active in muscle contraction. They also participate in organelle movement.
· Intermediate filaments: they provide support for microfilaments and microtubules by holding them in place. These filaments from keratin found in epithelial cells and neurofilaments in neurons.
· Motor proteins: A number of motor proteins are found in the cytoskeleton , these proteins actively move cytoskeleton fibers. As a result, molecules and organelles are transported around the cell. Motor proteins are powered by ATP, which is generated through cellular respiration.

Cilia and flagella:
They are cell organelles that are structurally similar (composed of microtubules) but are differentiated based on their function. Cilia are short and there are usually many (hundreds) cilia per cell, while the flagella are longer and there fewer flagella per cell. The motion of flagella is often Wave-like and slow movement compared to cilia.
image5.png




image1.jpeg
CELL MEMBRANE

Glycoprotein Carbohydrate Glycolipid

Globular Cholesterol

protein

Integral
protein

Alpha-helix Peripheral

protein Channel protein protein
VectorStock® VectorStock.com/10499143




image2.jpeg




image3.jpeg
o
=
o
<

Ie}
E
[9)
£
[9)

2

£

[0}
Q
O
Q
@





image4.jpeg
Golgi Apparatus Golgi Body ina Cell





