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Cytoplasm
The cytoplasm is the gel-like fluid inside the cell, that surrounded by the cell membrane (except 
for the cell nucleus). The cytoplasm is about 80% water and usually colorless. Even the cytosol is 
mostly water, it has a gel-like consistency because of the many proteins suspended in it.

cytoplasm is slightly different in eukaryotes and prokaryotes. In eukaryotic cells, which have a 
nucleus, the cytoplasm is everything between the plasma membrane and the nuclear envelope. 
In prokaryotes, which lack a nucleus, cytoplasm simply means everything found inside the 
plasma membrane.

The cytoplasm can be divided into three components:

• The cytoskeleton with its associated motor proteins

• Organelles and other large multi-protein complexes

• Cytoplasmic inclusions and dissolved solutes (non-living organism)    
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Functions of the cytoplasm  

1. The cytoplasm is the site for most of the enzymatic reactions and metabolic activity of the cell. 

2. In addition, the translation of mRNA into proteins on ribosomes also occurs mostly in the cytoplasm. 

3. The cytoplasm also contains the monomers that go on to generate the cytoskeleton. 

4. The cytoplasm also plays a role in creating order within the cell with specific locations for different 
organelles. 
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Cytoskeleton 
The basic shape of the cell is provided by its cytoskeleton that formed primarily by 

three types of polymers – actin filaments, microtubules, and intermediate filaments.
Cytoskeletal elements play essential roles in cell division, protection, shape 
determination.

• Polymers-Actin filaments or microfilaments are close to the plasma membrane. 
This location helps the microfilaments become involved in rapid responses to 
signal molecules from the extracellular environment and produce cellular 
responses through signal transduction or chemotaxis 

• Microtubules are polymers as a hollow tube located close to the nucleus and 
provide structure and shape to the cell. Microtubules are involved in cytoplasmic 
transport, chromosome segregation and in forming structures such as cilia and 
flagella for cellular movement.

• Intermediate filaments are larger than microfilaments but smaller than 
microtubules and are formed by a group of proteins that share structural features. 
Though they are not involved in cell motility, they are important for cells to come 
together as tissues and to remain anchored to the extracellular matrix.
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Cytoplasmic organelles
Cytoplasmic organelles are "little organs" that are suspended in 
the cytoplasm of the cell. Each type of organelle has a definite 
structure and a specific role in the function of the cell. Particularly 
found in eukaryotic cells, prokaryotic cell lack organelles except 
ribosomes; which are important to produce proteins.

1. Ribosome:
Ribosomes are the sites where protein synthesis occurs. They are 
found in both prokaryotic and eukaryotic organisms. Inside the 
cell, the ribosomes are either found to be suspended in the 
cytoplasm or attached to the rough endoplasmic reticulum. 
Ribosomes consist of two subunits that fit together and work as 
one to translate the mRNA into a polypeptide chain during 
protein synthesis. Ribosomes are formed from two subunits of 
non-equal size, as the large and small subunit.
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2. Endoplasmic reticulum (rough and smooth)

Is a large organelle made of membranous sheets and tubules that begin near the nucleus and extend across 

the cell. The endoplasmic reticulum creates, packages, and secretes many of the products created by a cell.

Most cells contain two types of endoplasmic reticulum: the rough and the smooth. Each has distinct 

functions, and often, differing morphology.

1. Rough endoplasmic reticulum (RER):

Basically, the rough ER is called as such because of the ribosomes that are attached to it.

Is commonly seen close to the nucleus. These ribosomes are creating proteins that are destined for the lumen 

of the ER and are moved into the organelle as they are being translated. These proteins contain a short signal 

created by a few amino acids and are initially translated in the cytoplasm. However, as soon as the signal is 

translated, special proteins bind to the growing polypeptide chain and move the entire ribosome and 

associated translation machinery to the ER. These polypeptides could be resident proteins of the RER or be 

moved towards the Golgi network to be sorted and secreted.

2. Smooth endoplasmic reticulum (SER):

Is called as such because it is associated with slippery fat molecules and there are no attached ribosomes to it.

The smooth ER forms an interconnecting network in the endoplasmic reticulum and the Golgi apparatus. Is 

involved in lipid metabolism and acts as the calcium store for the cell. This is particularly important in muscle 

cells that need Ca2+ ions for contraction. The SER is also involved in the synthesis of phospholipids and 

cholesterol.

Endoplasmic reticulum as all, acts as an important regulator of cell function because it interacts closely with 

several organelles. Products of the endoplasmic reticulum often travel to the Golgi body for packaging and 

additional processing before being secreted.
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3. Golgi apparatus (Golgi body) 

The Golgi body was named after the Italian biologist Camillo Golgi.

Is the organelle where the final modification and packaging of 
molecules like proteins occur.

The Golgi bodies are series of flattened membrane-enclosed disks 
known as cisternae (sugar) shaped like pancakes. This collection of 
cisternae is broken down into cis, medial, and trans compartments, 
making up two main networks: the cis Golgi network (CGN) and 
the trans Golgi network (TGN). 

Proteins synthesized in the ER are packaged into vesicles, which then 
fuse with the Golgi apparatus. The Golgi can be thought of as like a post 
office: it packages and labels items which it then sends to different parts 
of the cell or to the extracellular space. The Golgi apparatus is also 
involved in lipid transport and lysosome formation.
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4. Mitochondria:

The popular term "powerhouse of the cell“. Mitochondria are the cell's power 

producers. They provide the cell the energy it needs to move. The mitochondria helps 

process cell division, cell growth, and cell death. The mitochondria located in the 

cytoplasm. They have double membrane for extra protection in the cell composed 

of phospholipid bilayers and proteins. The outside part of the membrane is very smooth. 

The inner membrane is rough because of folds inside the mitochondria called cristae. In 

the cristae the food is mixed with oxygen to produce ATP which is the primary energy 

source of the cell. In animals, the muscle cells contain the greatest number 

of mitochondria, which is justifiable because they need much energy for locomotion. The 

number of mitochondria in a cell can vary widely by organism, tissue, and cell type.

Mitochondria may have different shapes. Because of this double-membraned 

organization, there are five distinct parts to a mitochondrion:

• the outer mitochondrial membrane.

• the intermembrane space (the space between the outer and inner membranes).

• the inner mitochondrial membrane.

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

• the matrix (space within the inner membrane).
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5. Chloroplast:
Specific to plant cells and algae, chloroplasts are double-membraned 
organelles that can convert light energy, carbon dioxide (CO2), and 
water (H2O) to carbohydrates in a process called photosynthesis.
Chloroplasts carry out number of other functions, including fatty 
acid synthesis, much amino acid synthesis, and the immune 
response in plants.

All chloroplasts have at least three membrane systems—the outer 
chloroplast membrane, the inner chloroplast membrane, and 
the thylakoid system

6. Lysosome 
Lysosomes are the membrane-bound organelles that are considered 
to be the “digestive system” of the cell as they contain a wide array 
of hydrolytic enzymes (acidic environment) that can break down and 
degrade complex biological molecules (i.e. carbohydrates, proteins, 
lipids, and nucleic acids), old cell parts, and microorganisms 
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7. vacuoles:
The term “vacuole” comes from the description of the morphology of this organelle, 
structure is “empty“. Vacuoles are membrane-bound organelles that store food, 
nutrients, and even non-nourishing chemicals. Aside from that, vesicles can also be 
temporary storage for waste products.

8. Vesicle :
Vesicles are tiny sacs that transport material within or outside the cell. There are 
several types of vesicle, Each vesicle type has a different function,  including transport 
vesicles, secretory vesicles, and lysosomes. A vesicle is a self-contained structure 
consisting of fluid or gas surrounded and enclosed by an outer membrane called the 
lipid bilayer. 

9. Flagella:
The word flagellum in Latin means  whip. Is a lash-like appendage that protrudes from 
the cell body of certain cells termed as flagellates. A flagellate can have one or several 
flagella. The primary function of a flagellum is that of locomotion, but it also often 
functions as a sensory organelle, being sensitive to chemicals and temperatures 
outside the cell. Found in most type of bacteria, archaea and eukaryotic cell. 
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Homework

• What are the differences between cytoplasm and protoplasm?

• What are cytosol, nucleosol? (definition)

• What type of eukaryotic cell that lack mitochondria? 

• Give an example to prokaryotic cell and an example to eukaryotic cell
that has flagella.  

Good luck
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Thanks for attention

Questions?
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