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Eukaryotic cells are essentially two envelope systems.

Nuclear materials are separated from cytoplasm by nuclear membrane.

Complex structure

Also contain membrane bound structures



Larger than prokaryotic cell

Some plant and animal cells are visible to the naked eyes

Great majority of cell seen under only in microscope in unicellular organisms

ex. Amoeba proteus -- 1mm

Euglena – 500µm

Paramecium -- 300µm

Size of the cells of multicellular organisms ranges between 20-30 µm.

ex. Polocytes – 4µm

RBCs – 7-8µm

Egg of Ostrich – 18cm

Size of the cells of the unicellular organisms is larger than a typical

multicellular organisms cells.





Variable in shape
Basic shape is spherical
Irregular / variable shape occur in Amoeba and WBCs
Vary from animal to animal. Also varies from organ to organ
Shapes are as follows –

Polyhedral
With 8, 12, 14 sides ex. Squamous epithelium

Flattened
ex. Squamous epithelium, endothelium

Cuboidal
ex. Thyroid gland follicles

Columnar
Ex. Cells of intestine



Discoidal 
ex. RBCs

Spherical 
ex. Eggs of many animals

Spindle shaped
ex. Smooth muscle cells

Elongated
ex. Nerve cells

Branched
ex. Chromatophores/ pigment cells of skin.





Eukaryotic cell consists of following components –
A) Cell wall and plasma membrane

Cell wall
Outermost structure of plant cell
Rigid and dead layer
Composed by mainly Carbohydrates such as cellulose, pectin, hemicellulose and lignin
Also contain fatty substances like waxes
It consist of following 3 layers –

1) Middle lamella
Outer, pectin rich cementing substance between walls of adjacent cells

2) Primary cell wall
Composed of pectin, hemicellulose and cellulose microfibrils.

3) Secondary cell wall
Present inner side of primary cell wall in phloem and xylem
Consists of cellulose , hemicellulose and lignin.



Function of cell wall
Provides protection and mechanical support to cell
Determines the shape of cell
Prevent from desiccation

Helping in the filter mechanism



PLASMA MEMBRANE
Living, extremely thin and delicate membrane structure
Exhibits a tri laminar structure with a translucent layer sandwiched between 2 dark 

layers.
Selectively permeable membrane that surround the cytoplasm of the of a cell
Made by lipids and proteins.



PLASMA MEMBRANE
Function of plasma membrane

Provide mechanical support and also shape to the cell
Also perform many function viz. osmosis, diffusion, passive transport, active 

transport endocytosis and exocytosis.



.
Plasmodesmata

It is small opening, which connects plant cells with each other. 
Allows communication between the cells. 
In a single plant cell, about 1000 – 1,00,000 plasmodesmata are present 



Distinguished into following structures –
a) Cytosol / Cytoplasmic matrix 

The portion between the plasma membrane and nucleus is filled by amorphous, 
translucent, homogenous aqueous part called cytosol/ cytoplasmic matrix.

Complex mixture of great variety of  small molecules like glucose, amino acid, 
vitamins, minerals, oxygen ions, inorganic salts, elements and nucleic acid.

It is of 2 parts –
1) Ectoplasm/ cell cortex –

Peripheral layer of cytosol , non granular, viscous, clear and rigid.
2) Endoplasm –

Inner part of cytosol, granular, less viscous.



b) Cytoplasmic structures –
It contain 2 types structures are as follows
i) Cytoplasmic inclusions 

The stored food and secretory substance of the cell in the cytosol is called 
cytoplasmic inclusions.

Includes oil dropes, triacylglycerols, yolk granules, glycogen granules, starch 
granules etc.

ii) Cytoplasmic organelles
In cytoplasm contain living structures with membrane bounded structures called 

cytoplasmic organelles. 
These organelles are as follows
Endoplasmic Reticulum, Golgi bodies, Ribosomes, Mitochondria, Lysosomes,       

Cytoplasmic vacuoles, Peroxisomes, Glyoxysomes, Plastids, Microtubules, 
Microfilaments





Extensive network of inter connecting tubules and vesicles called endoplasmic 
reticulum.

Some portion of ER remains continuous with plasma membrane and outer nuclear 
envelope.

It is divided into 2 types –
a) Smooth endoplasmic reticulum

do not have attached ribosome to outer surface
b) Rough endoplasmic reticulum
Attached ribosome's on outer

surface.



Function –
Protein synthesis
Lipid metabolism
Glycogenolysis
Drug detoxification



Cup shaped/ stacks of flattened, membrane bound organelle near the nucleus.
Stacks ( cisternae) are present in parallel rows.
Surrounded by spherical membrane bound vesicles.

Function –
Packaging of secretory materials.
Processing of protein
Synthesis of certain polysaccharides
and glycolopids
Formation of acrosome of the spermatozoa





Tiny spheroidal dense particles, porous and hydrated.
Contain 60% RNA and 40% proteins
They are present in the free state in the cytosol or attached to rough endoplasmic 

reticulum.
They are 80S type and composed of 2 subunits viz. 40S and 60S
Function –
Sites of protein synthesis



Ribbon / rod/ oblong shaped, double membrane bound organelles.
Inner membrane gives out finger like outgrowth i.e. cristae with F1 particles
Mitochondrial matrix which is the liquid area encircled by the inner membrane.
Function –

Produce energy i.e. power house of cell
Cell signaling, cell cycle, growth, death.





In cells, contains many tiny, small, spheroid/ irregular shaped membrane bounded 
vesicles called as Lysosomes.

Originate from Golgi apparatus.
Polymorphic in nature

Function –
Intracellular digestion of foreign substance and cellular organelles of the same cell.





In many plant and some animal cells consist of numerous small/ large sized, hollow, 
liquid filled structure called cytoplasmic vacuoles.

Vacuoles of animal cells are bounded by a lipoproteinous membrane.
Vacuoles of plant cells are bounded by a single, semipermeable membrane called 

tonoplast

Function –
Useful for storage, transmission of the materials.
Maintenance of internal pressure of the cell.



Tiny , single membrane bounded structure
Contain enzymes that produces Hydrogen peroxide
Used in photorespiration

GLYOXYSOMES
These organelles develop in a germinating plant seed to utilize stored fat  of the seed
Consists of an amorphous protein matrix with membrane 
Originate from endoplasmic reticulum
Enzymes of Glyoxysomes used for transform the fat stores in seed into carbohydrate by 

glyoxylate cycle.



Only occur in the plant cells
Contain pigments and may synthesis and accumulate various substances.

MICROTUBULE
In plant and animal cells contain fine, straight, long tubules called Microtubule.
Used for transportation of water, ions, small molecules
Formation of fibrils/ asters of the spindle during cell division.

MICROFILAMENTS
Thin, filament like structures in cytosol
These along with microtubules make up the cytoskeleton of plants cells
Responsible for giving structural support, flexibility and shape of the cell.







Located at central region of the cell
Spherical cellular in structure
Controls vital activities of the cytoplasm
Also carries the hereditary material i.e. DNA
Consists of following structures –
a) Nuclear membrane/ envelope

Nucleus separated by the cytoplasm by a double membrane called nuclear 
membrane/ envelope.

It consists of 2 membrane –
i) Inner nuclear membrane

ii) Outer nuclear membrane 
At certain points the nuclear envelope is interrupted by structures called 

Nucleopores/ Nuclear pore.
Provides selective continuity between nuclear and cytoplasmic materials.





b) Nucleoplasm and chromatin fibres
The nucleus is filled with colloidal ground substance called Nucleoplasm
Contains thread like elongated structures called Chromosomes at the time of cell 

division
Contains phosphoric acid, ribosome's and deoxyribose sugars, nucleotides and nucleic 

acid.
c) Nucleolus

In nucleus contains in nucleoplasm a conspicuous, darkly stained, circular structure 
called nucleolus.

Contains large amount of ribosomal proteins and ribosomal RNA.
Site of ribosome's synthesis
Role in the process of protein synthesis.
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