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Lysosome
· Lysosomes are spherical organelles that contain enzymes (acid hydrolases).
· They break up food so it is easier to digest. They are found in animal cells, while in plant cells the same roles are performed by the vacuole. 
· They digest excess or worn-out organelles, food particles, and engulfed viruses or bacteria.
·  Lysosomes fuse with vacuoles and dispense their enzymes into the vacuoles, digesting their contents.
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Primary & secondary lysosomes

· Lysosomes are formed by the Golgi apparatus.
· There are primary and secondary lysosomes.
· The primary lysosomes are small vesicles released from Golgi apparatus. Generally, they contain acid hydrolases or hydrolytic enzymes in the inactive form.
· The secondary lysosomes are formed when primary lysosomes fuse with phagosome following the phagocytosis (process of taking solid materials into cells).

· Phagosomes fuse with lysosomes and work as one digestive vacuole.
· Lysosomal enzymes are released into this vacuole in order to digest the bacteria or other materials.
· Small molecules which are the result leave the vacuole through its membrane and are used to make new molecules.
· The indigestible materials are deposited outside the cell.  
Vacuoles
· They are membrane-bound sacs with varied functions; storage, digestion, and waste removal

·   Contain water solution and help plants maintain shape

There are different types of vacuoles including:

· Food vacuoles, from phagocytosis, fuse with lysosomes for digestion.
· Contractile vacuoles, found in freshwater protists maintain water balance by pumping excess water out of the cell.
· Central vacuoles (mature plants) stores waste, maintain turgidity
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Mitochondria
· They are rod-shaped organelles that convert oxygen and nutrients into ATP (adenosine triphosphate) during aerobic respiration. 
· Mitochondria are the sites of cellular respiration, 
· Generating ATP from the catabolism of sugars, fats, and other fuels in the presence of oxygen.
· Almost all eukaryotic cells have mitochondria.
· Mitochondria and chloroplasts are mobile and move around the cell along tracks in                                          the cytoskeleton

· The number of mitochondria present in a cell depends upon the metabolic requirements of that cell, and may range from a single large mitochondrion to thousands of this organelle.

· The mitochondrion is different from most other organelles because it has its own circular DNA (similar to the DNA of prokaryotes) and reproduces independently of the cell in which it is found.
Structure of Mitochondria

· Mitochondria contain outer and inner membranes composed of phospholipid bilayers and proteins.
· The two membranes, however, have different properties. Because of this double-membraned organization, there are five distinct compartments within the mitochondrion.
1. The outer mitochondrial membrane

2. The intermembrane space (the space between the outer and inner membranes)
3. The inner mitochondrial membrane

4. The cristae space (formed by infoldings of the inner membrane)

5. The matrix (space within the inner membrane)
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(a) Diagram and TEM of mitochondrion
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