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[bookmark: _GoBack]Living cellular components
(Cells Organelles)
1- The cell membrane is about 10 nm thick and cannot be seen by the light microscope. (Figure 3.1)

Figure 3.1: plasma membrane under electron microscope.

2- The nucleus is limited by a nuclear envelope that consists of a two membrane bi-layers and nuclear pores that allow passage of material into and out of the cell. Chromatin, complexes of DNA and protein, is the major component of the nucleus and consists of two histological structures. Heterochromatin is condensed chromatin scattered throughout the nucleus or accumulated along the inner surface of the nuclear envelope. Heterochromatin is considered transcriptionally inactive. In contrast euchromatin in abundant in cells engaged in transcription.
[image: Molecular Expressions Cell Biology: Animal Cell Structure - Nucleus]









[image: endoplasmic reticulum | Definition, Function, & Location | Britannica]3-The endoplasmic reticulum (ER) is a system of interconnected membranous sacs, channels, or cisternae in the cytoplasm. It has two subtypes: rough endoplasmic reticulum (RER) and smooth endoplasmic reticulum (SER). The RER is a ribbon-like structure surrounding the nucleus near the base of the cell. Its surface appears rough due to the ribosomes attached to its membrane and it is the first organelle into which membrane- bound or extracellular proteins are inserted. SER lacks ribosomes and participates in lipid synthesis and detoxification.












4- The Golgi apparatus is a system of membranous cisternae and vesicles arranged in stacks near the nucleus. The Golgi processes and modifies sugar side chains on proteins that are being secreted or destined for the plasma membrane or other membrane-bound organelles like the lysosome. 

Golgi complex consists of three main components: 
a- Flat lamella (cisternae).
b- Vacuoles.
c- Microvesicles (Figure 3.2).
[image: ]
Figure 3.2: Golgi apparatus.

5- Secretory vesicles or granules usually contain specific substances synthesized by cells that are exported to the extracellular medium. They include zymogen granules, mucous droplets, and mast cell granules.
6- Mitochondria are organelles that vary greatly in number, size, and shape between different cells in which the biochemical processes of respiration and energy production occur (that is why they called the power houses). They are unusual in that they contain their own mitochondrial DNA (mtDNA) and ribosomes; mitochondrial proteins come from genes in both the nuclear and mitochondrial DNA. Structurally, two features characterize mitochondria: double bilayer membranes, and cristae, folds that project from the inner membrane into matrix (Figure 3.3).


 (
Figure3.3: The structure of the mitochondrion
)
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7-Lysosomes also vary in size and shape, but can be recognized as membrane-bound organelles containing granular material.
8-Plastids are large cytoplasmic organelles. Plastids are major organelles found in the cells of plants and algae. Plastids are the site of manufacture and storage of important chemical compounds used by the cell. Plastids often contain pigments used in photosynthesis, and the types of pigments present can change or determine the cell’s color. In plants, plastids may differentiate into several forms, depending upon which function they need to play in the cell (Figure 3.4). The plastids are broadly classified into two main types namely (A: chromoplasts and B: Leucoplast).
[image: ]






Figure 3-4: The plastids developments

A-Chromoplast: These are colored plastids (chromo=color; plast=living). They contain various pigments. They synthesize food materials by photosynthesis. They contain yellow, orange and or red pigments. Chromoplasts are found commonly in flowers and fruits. Chromoplasts also divided into three types based on their color namely chloroplast, phaeoplast and rhodoplast:
1-Chloroplast (green color): Contains chlorophyll pigments, e.g. higher plants and green algae.
2-Phaeoplast (dark brown in color): Contains fucoxanthin pigments and can be found in brown algae, diatoms.
3-Rhodoplast (red in color): Contains phycoerythrin and can be found in red algae.

B-Leucoplasts: They are non-pigmented plastids (Leuco=white; plast=living). Their main function is to store food materials. They do not involve in synthetic activities. The leucoplasts are subdivided into three types namely amlyoplast, elaioplast and proteinoplast.
1-Amlyloplasts: store starch.
2-Elaioplasts: store oil.
3-Proteinoplasts: store protein.


Chloroplasts: Are organelles found in plant cells and other eukaryotic organisms that conduct photosynthesis.







Structure
[image: ]Chloroplast is bounded by a double membrane called the chloroplast envelope. In addition to the inner and outer membranes of the envelope, chloroplasts have a third internal membrane system, called the thylakoid membrane. The thylakoid membrane forms a network of flattened discs called thylakoids, which are frequently arranged in stacks called grana. Photosynthesis takes place on the thylakoid membrane. The stroma lies inside the envelope but outside the thylakoid membrane (Figure 3.6).

Figure 3.6: The structure of chloroplast
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