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Cell Biology (Part-2)
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Cell is the structural and functional unit of
life.

PROTOPLASM (ST1d-54d)

Protoplasm is the living part of a cell that is
surrounded by a plasma membrane.

S19-59 TP HIRIBT BT Siifad 31 3 ot v

1 Cell membrane
1 Vacuole

[ Nudess  h . :
e— ‘ Protoplasm
{ Qoplsm = ——

Protoplasm(ﬁﬂam

In the year 1835, Dujardin first discovered
the protoplasm and named as ‘Sarcode’
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J.E. Purkinje (1839), first coined the term
‘Protoplasm’.
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Thomas Huxley stated that “protoplasm is
the physical basis of life”.
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All the vital activities are takes place here.
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80% of it is made up of water
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Composition of Protoplasm
e

Cytoplasm (PRI 5o0) Nucleoplasm [CaE-cal qod)
Q. In protoplasm, fat is stored in the form of

a. Polypeptide

b. Triglyceride

c. Polysaccharide

d. Nucleocides
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CYTOPLASM (a?rﬁwram) :- Jellylike(Stet)

Cytoplasm is a thick solution that fills each cell
and is enclosed by the cell membrane.
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It is mainly composed of water, salts, and
proteins. In eukaryotic cells, the cytoplasm
includes all of the material inside the cell and
outside of the nucleus.
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All of the organelles in eukaryotic cells, such as
the nucleus, endoplasmic reticulum, and

mitochondria, are located in the cytoplasm.
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Robert Hooke discovered cytoplams in 1665.
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The name was given in 1874 by Rudolf Von
Kolliker.
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Cell organelle is a specialized entity present
inside a particular type of cell that performs a
specific function.
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There are various cell organelles, out if which,
some are common in most types of cells llke
cell membranes, nucleus, and cytoplasm.
However, some organelles are specific to one
particular type of cell-llke plastids and cell
walls in plant cells.
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* DEPENDING UPON THE PRESENCE OR
ABSENCE OF MEMBRANE CELL ORGANELLES
CAN BE CLASSIFIED INTO THREE
CATEGORIES, NAMELY:
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1. Without membrane: Some cell organelles like
ribosomes are not bounded by any membrane.
They are present in prokaryotic as well as
eukaryotic organisms.
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2. Single membrane-bound: Some organelles are
bounded by a single membrane. For example,
lysosome, Golgi
Endoplasmic Reticulum etc. They are present

vacuole, Apparatus,

only in a eukaryotic cell.
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3. Double membrane-bound: Cell organelles like
mitochondria and chloroplast are double
membrane-bound organelles. They are present
only in a eukaryotic cell.
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NOTE:

The three organelles that contain DNA are the
nucleus, mitochondria and chloroplasts.
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CELL-WALL (IfRrenT fifen

A cell wall is a structural layer surrounding some
types of cells, Just outside the cell membrane. It
can be tough, flexible, and sometimes rigid.
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It provides the cell with both structural support
and protection, and also acts as a filtering
mechanism.
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Cell Wall”~

NOTE:
Cell walls are present in most bacteria, algae,

fungi and eukaryotes including plants but are
absent in animals.
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Discovered by Robert Hook.
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Composition:

1. In plant cells - Cellulose

2. In fungal cells - Chitin

3. In bacterial cells - Peptidoglycon.
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THE CEWL WFLL HAS A FEW DEFFERENT
FUNCTONS:
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It is flexible, but provides strength to the cell,
which helps protect the cell against physical
damage.
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It also gives the cell its shape and allows the
organism to maintain a certain shape overall.
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The cell wall can also provide protection from
pathogens such as bacteria that are trying to
invade the cell.
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The structure of the cell wall allows many small
molecules to pass through it, but not larger
molecules that could harm the cell.
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CELL -MEMBRANE

(PLASMA MEMBRANE/PLASMALEMMA)
DIRDT fRreet!

(CITSHT et/ wersHTae)
A plasma membrane is composed of lipids and
proteins where the composition might fluctuate
based on fluidity, external environment, and the
different stages of development of the cell.
TS WAl (PRS- wreaTa)
faftrs offt Wi & 911 g & et | avel,
d1E<) qIaTeRYT 3R PIRET & fae™ & fafim
WM & YR W IAR-IEIA H qPhell 5|

Outside of cell

Carbohydrate

— chains
roteins —

Lipid }:
bilayer ne y ; E )-- b »

<

Transport Phospholipids

protein

Inside of cell (cytoplasm)




Lomusition, / Fear728 w3,

O Phostholids (i)
® Poletns (51T

® Cobéhyts (T
(

X [bfﬁ(f(»jd Stamvcfure /Wq'ﬁ-?ﬁ?ﬂ)
« Sandutleh, Strucke (F5tHT 4777 g

* Releative Sem e)vmeab& memb’zﬂne

i -
0<-n')t7'l%5‘,v\<h \. )

Structurally, it consists of a phospholipid
bilayer along with two types of proteins viz.
embedded proteins and peripheral proteins
that function in providing shape and
allowing the movement of particles in and
out of the cell.
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The most abundant lipid which is present in
the cell membrane is a phospholipid which
contains a polar head group attached to two
hydrophobic fatty acid tails.
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Polar Nonpolar Polar
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Phospholipid molecule

Cell membrane
The fluid mosaic model was first proposed

by S.J. Singer and Garth L. Nicolson in 1972
to explain the structure of the plasma
membrane.
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The fluid mosaic model describes the structure
of the plasma membrane as a mosaic of
components

-including phospholipids,

cholesterol, proteins, and carbohydrates-that
gives the membrane a fluid character.
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Plasma membranes range from 5 to 10 nm in
thickness.
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The cell membrane provides mechanical support
that facilities the shape of the cell while
enclosing the cell and its components from the
external environment.
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It regulates what can be allowed to enter and
exit the cell through channels, acting as a semi-
permeable membrane, which facilities the
exchange of essential compounds required for
the survival of the cell.
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It generates and distributes signals in and
outside of the cell for the proper functioning of
the cell and all the organelles.
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It allows the interaction between cells required
during tissue formation and cell fusion.
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MITOCHONDRION (RFA®UI®)

Mitochondrion, membrane-bound organelle
found in the cytoplasm of almost all
eukaryotic cells (cells with clearly defined
nuclei), the primary function of which is to
generate large quantities of energy in the
form of adenosine triphosphate (ATP).
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Mitochondria are typically round to oval in

shape and range in size from 0.5 to 10um
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In addition to producing energy,
mitochondria store calcium for cell signalling
activities, generate heat, and mediate cell
growth and death.
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The number of mitochondria per cell varies
widely; for example, In humans, erythrogytes
(red blood cells) do not contain any
mitochondria, whereas liver cells and muscle
cells may contain hundreds or even
thousands.
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The only eukaryotic organism known to lack
mitochondria is the oxymonad

Monocercomonoldes species
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Mitochondria are unlike other cellular
organelles in that they have two distinct
membranes and a unique genome(mt-DNA)
and reproduce by binary fission; these
features indicate that mitochondria share an
evolutionary past with prokaryotes (single-
cell organisms).
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Mitochondria are known as the powerhouse
of the cell because it is responsible for the
extracting energy from food through cellular
respiration.
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The energy is released in the form of
adenosine triphosphate (ATP) it is an energy
currency of the cell.
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originated organelle.
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Mitochondria was discovered by Albert Von
Kolliker in 1857.
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Later coined “Bioblasts” by Richard Altman
in 1886.
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The organelles were then renamed

“Mitochondria” by Carl Benda in 1898.
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NUCLEUS (<)

The cell nucleus is a membrane-bound
structure that contains the cell's hereditary
information and controls the cell’s growth
and reproduction.
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It is the command center of a eukaryotic cell
and is commonly the most prominent
organelle in a cell accounting for about 10
percent of the cells volume.
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In general, a eukaryotic cell has only one
nucleus. However, some eukaryotic cells are
enucleated cells (without a nucleus), for
example, red blood cells (RBCs); whereas,
some are multinucleate (consists of two or
more nuclei), for example, silme molds.
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The nucleus is separated from the rest of the cell
or the cytoplasm by a nuclear membrane.
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Nuclear pores
Nuclear envelope

Chromatin
(condensed)
Nucleus

As the nucleus regulates the integrity of genes
and gene expression, it is also referred to as the
control center of a cell.
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Nuclear pore

Chromatin

Nucleolus

Nucleoplasm

\ % Nuclear Envelope

THE STRUCTURE OF NUCLEUS (HdT):
1. Nuclear membrane W-E_cﬂ)
2.Nucleoplasm W-W)
3.Chromatin threads (ﬁ'ﬁ'ﬁﬁ‘[ QlTﬁ)
4.Nucleolus (ﬂ?ﬁ;{ﬁﬂ)

The nucleus was the first organelle to be
discovered.
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The nucleus was also discovered in 1831 by
Scottish botanist Robert Brown.
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The study of nucleus is known as
KARYOLOCY.
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Endoplasmic reticulum
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The  endoplasmic reticulum is a
tubular network of membranes found within
the cytoplasm of the eukaryotic cell.
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Also called Cell’s endoskeleton.
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The endoplasmic reticulum was discovered
in 1945 by Keith Porter, Albert Claude, and Ernest
Fullam.
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Rough endoplasmic
reticulum

Smooth endoplasmic reticulum

There are two distinct types:
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1. Smooth endoplasmic reticulum (SER)
Rreft TeTfor® Mg

2.Rough endoplasmic reticulum (RER)
GGl TSI Iepan

The function of endoplasmic reticulum :
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1.ER (Endoplasmic reticulum) is responsible for
transport. Transport of carbohydrates and
proteins to another organelle.
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2.1t plays an important role in the synthesis of
lipids, glycogen, and proteins. Also, like other
steroids.
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3.They provide a wide area for cellular reactions.
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4.1t acts as an Intracellular supporting
framework that also maintains the form of
the cell.
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5.1t helps in the formation of plasmodesmata.
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PLASTID (¢id<h)

Plastids were discovered and named by Ernst
Haeckel, but A. F. W. Schimper was the first to
provide a clear definition.
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Plastids are the site of manufacture and
storage of important chemical compounds
used by the cells of autotrophic eukaryotes.
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TYPE OF PLASTID (9% & UPR)

1. Chloroplasts (FARIRE / 84 @d®)

2. Chromoplasts (?:I'Uﬁﬁﬂiﬁ)

3. Leucoplasts (3ravff aa®)

CHLOROPLAST (gf¥d @ia®)

Chloroplasts are a type of plastid-a round,
oval, or disk-shaped body that is involved in
the synthesis and storage of foodstuffs.
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Chloroplasts are distinguished from other types
of plastids by their green colour, which results
from the presence of two pigments, chlorophyll
a and chlorophyll b.
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A function of those pigments is to absorb light
energy.
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In plants, chloroplasts occur in all green tissues,
though they are concentrated particularly in the
parenchyma cells of the leaf mesophyll.
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Outer membrane
Inner membrane

Granum

Chloroplasts are roughly 1-2 pm(1pm=0.001
mm ) thick and 5-7 pm in diameter.
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They are enclosed in a chloroplast envelope,
which consists of a double membrane with outer
and inner layers, between which is a gap called
the intermembrane space.
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In most higher plants, the thylakoids are
arranged in tight stacks called grana (singular
granum).
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Grana are connected by stromal lamellae.
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The thylakoid membrane envelops a central
aqueous region known as the thylakoid
lumen.
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The space between the inner membrane and
the thylakoid membrane is filled with stroma,
a matrix containing dissolved enzymes, starch
granules, and copies of the chloroplast
genome.
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CHROMOPLSTS (quff &1ae)

Chloroplasts convert into chromoplasts.
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Chromoplasts have carotenoid pigments that
allow different colors that you see in leaves
and fruits.
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The main reason for its different colour is for
attracting pollinators.
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LEUCOPLASTS (3raufl @aw®)

These are the non-pigmented organelles
which are colorless.
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Leucoplasts are usually found in most of the non-
photosynthetic parts of the plant like roots.
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They act as a storage sheds for starches, lipids,
and proteins depending on the need of the plants.

Leucoplasts are of three type
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Amyloplasts - Amyloplasts are plastids that
produce and store starch within internal
membrane compartments.

They are commonly found in vegetative plant
tissues, such as tubers (potatoes) and bulbs.
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Proteinoplasts - Proteinoplasts helps in storing
the proteins that a plant needs and can be
typically found in seeds.
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Elaioplasts -Elaioplasts helps in storing fats and
oils that are needed by the plant.
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Golgi bodies (M@ @)

The Golgi apparatus ( Golgi complex or Golgi
body) is an organelle found in most eukaryotic
cells.
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It was discovered in 1898 by Italian
physician Camillo Golgi.
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Golgi bodies Gﬁ?ﬂm

They are membrane-bound organelle
present in the cytosol of the cell.
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Also known as Traffic — police of cell.
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trans Golgi " membrane

Functions (H"TITf)

1. Its main function is the packaging and
secretion of proteins. It receives proteins
from Endoplasmic Reticulum. It packages it
into membrane-bound vesicles, which are
then transported to various destinations,
such as lysosomes, plasma membrane or
secretion. They also take part in the
transport of lipids and the formation of
lysosomes.
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Post-translational modification and

ghzymatic processing occur near the membrane

surface in Golgi bodies, e.g. phosphorylation,
glycosylation, etc.
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Ribosome

NECINIL

Universal cell organelle.
\J
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Absence of membrane
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Smallest organelle
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Ribosome

A ribosome is an intercellular structure made of
both RNA and protein, and it is the site of
protein synthesis in the cell.
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Also known as Protein factories of cell.
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Ribosome

HELITIE

Ribosomes occur both as free particles in
prokaryotic and eukaryotic cells and as particles
attached to the membranes of the endoplasmic
reticulum in eukaryotic cells.
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Endoplasmic

/ Reticulum

Ribosomes

Discovery of Ribosomes:

HECINIE RG]

Ribosomes were discovered by Robinson and
Brown (1953) in plant cells and by Palade
(1955) in animal cells.
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Palade (1955) also coined the term of
ribosome.
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Function (ﬂv'l'ff)

(i) It assembles amino acids to form proteins.
g WIdH 9 & fae o eRrs & s@g1
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(ii) Ribosomes are the site of protein
synthesis.
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(iii) The proteins synthesized in the cytoplasm
are utilized in the cytoplasm itself, the
proteins synthesized by bound ribosomes are
transported outside the cell.
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Difference Between 708 & 80S
(Prokaryotic vs Eukaryotic Ribosomes)

Svedberg units : All prokaryotes have 70S
(where S=Svedberg units) ribosomes while
eukaryotes contain larger 80S ribosomes in
their cytosol.
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gHidied | 3o Ageria 3 99 80S TgaiAH
B4 &

Lysosome/ ?I'I'E'g'\‘ﬁ'\"-ﬁﬁ

Lysosome is found in nearly all types of eukaryotic
cells and that is responsible for the digestion of
macromolecules, old cell parts, and
microorganisms.

a9t yeR @t gefaiice
FIRBTe A uTar ST @ SR gg AR,
TR A YR 3R JeAial & e & forg Rrier
Far g

Each lysosome is surrounded by a membrane.

T TrgEEE U fyreeh @ R glar 81

In RBC, lysosome is absent.
TS Y& HIOTPH1a! | lysosome GIHCI'@-IH@?IT%

Lysosome

Lysosomes contain a hydrolytic enzymes (acid
hydrolases).

AREEN H TP gIsgiasied UesH (TR
TS ST g 81

Lysosomes were discovered by the Christian René
de Duve in the 1950s.

TSN B @ISl 1950 & 2P | AT 3 S

Lysosome

Function (G)'I'Cf)

(i) The key function of lysosomes is digestion and
removal of waste.

AT BT THE $Td Ura= 3R Uiy &1 gerr
gl

(ii) Cellular debris or foreign particles are pulled
in to the cell through the process of endocytosis.




TSIaTSIRT @) ufshar & urew | Agar vad
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Why are Lysosomes known as Suicidal Bags?

ATSIAIGH BT AT Aeft T BT ST 82

sometimes, the digestive enzymes may end
up damaging the lysosomes themselves, and
this can cause the cell to die.

Fit-H i, uge TosH WY As9NH @t
IPEM Ugdl 9&d 3, 3R TG PIR@T W
qodl g

This is termed as autolysis, where “auto”
means “self” and “lysis” means “the
disintegration of the cell by the destruction of
its cell membrane”.

39 TR $8T ST 3, STet "3ifel” &1 o
? "TE IR TR &1 ordf § "wIRrenT f3recht
& fammr & iRt &1 fawea- |

Hence, lysosomes are known as “Suicidal
Bags” of the cell.

T, TEENE ) PIRGT F " srerard
&1 & TG H ST A 7

Also called Atom bomb and Scavengers of the
cell.

39 TeH 99 3R Ad & whaord i 8T wIrar |
Vacuolesmﬁ)

“Vacuoles are membrane-bound cell
organelles present in the cytoplasm and filled
with a watery fluid containing various
substances.”

Rfeey fRreft-ads da sifHa §
HTseiwTeH | Hivlg gid o S fafir uaraf @
g U & ae Terd WA g1

Discovery (@Trl)

Contractile vacuoles ("stars") were first observed
by Spallanzani (1776) in protozoa, although
mistaken for respiratory organs.

Rt gonm Wy ("RaR”) ugeht IR Weksism o
TS (1776) BRI 6@ Y &, gTeiife Terdt &
T 49 3T gHS forar T Tl

Dujardin (1841) named these "stars" as vacuoles.
SIS (1841) 7 39 "Rari” &t Rfeaee am
faa

Discovery (@FI)

In 1842, Schleiden applied the term for plant cells,
to distinguish the structure with cell sap from the
rest of the protoplasm.

1842 ¥, YAS A TTH! MIw@ToH | A VY & 1Y
TEAT BT AT P4 & T N P BIRPp13T &
ferg =req @m o

In 1885, de Vries named the vacuole membrane as
tonoplast.

1885 H 8 fi¥ A U fareeht &) I wRe 9
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Functions (?ﬂ'lf)
l. storage (HSTRUN)
Il. ingestion (Gi?l'ﬁ?'lﬂ)
Ill. digestion (UTd)
IV. excretion (S&Toi)
V. expulsion of excess water (stfafvaa ar=it
31 frpRI)
VI. store various biological pigments.

fafir wifew fvde #1 %R

/ARG PT: T§ BIRABT AU Har
81 g5 Afkas® | 81 uran Sirar g1 for sror
AT BRI & faHTe= 781 giar 7 | I8 Faa
S HIRAST W Uran o 2
Centrosome/stellar body: It initiates cell
division. It is not found in the brain. Due to
which the division of the nerve cell does not
take place. It is found only in animal cells.

ey HIRere & HIfer AU F grT

LG

Occurs through cell division in plant cells.

Centrosome $1 WISl da¥ A fovar YT

Centrosome was discovered by Boberi.

Centrosome

Two Centrioles




