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IntrOdUCtlon Robert Hooke and “Cells”™

o Cell i¢c the ctructural and functional unit of life.

* All lving organicme in thic univerce are made up of
cells.

* They either exict as a ¢ingle cell or as a
combination of multiple celle.

Hooke's famous 1665 image of “cells”™ in cork Hooke's compound microscope

- Hooke and contemporaries did not have any understanding of cells as we now known them
- Cork “cells™ are the cellulose walls that remain long after the cells that made them die
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What i1s a Cell?

[he bodies of living organicme are made up of microccopic

unite called Celle.

bacic ctructural and functional unit of living organicme”
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Discoveries about cells : The Fundamental Unit of Lite

Discovered By Period of time What they discovered?
Robert Hooke 1665 noticed the presence of cells in a cork slice

Leeuwenhoek ound the presence of living cells in the pond water

Robert Brown 1831 recognized the existence of a nucleus in the cell

1839 invented the term ‘Protoplasm’ which is the liquid present in a cell

Schleiden and Schwann 1838, 1839 |presented the cell theory that all organisms are actually made up of cells

1855 suggested that all cells come from cells that already exist in nature




The Cell Theory

Originally propoced by Schleiden

and Schwann

- * All the lving organicme [,b/m«atc and
animale) are compoced of ﬂe_/@.

w” ® Cell ie the bacic unit of life.

Extended by Rudolf Virchow

2 All the living organieme (plante and
animale) are compoced of celle.

— ¢ Cell ic the bacic unit of life.

v ® All the celle arice from preexisting cells.



Types of Organisms

Unicellular Organicme Multicellular Organiome

* Organicme congicting of only one o The organicome which contain various
independent cell. celle that perform different functione

* Examplec: Amoeba, Paramecium, in the organicm and forme various body

Chlamydomonas, bacteria, yeact, ete. parts.
B * Examples: P/Aht@ma/ animale,

h
umang.




Ditterent types of Cells from the Human Body

o The chape and cize of the cell are different
according to the function they perform.
* There ic divicion of labour - in celle.
o Each cell hae certain type of cell organelle to r\D\ ‘;
perform different type of function like mitochondria
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How can multicellular organism originate from a single
cell?
* A cell has the capability to divide itcelf into celle of

ite own type. O
* More cellc can generate from an already exicting / Cell Jdavi o
cell. =

Organism Organ System



The shape ot the cell

o The chape of the cell may vary depending upon the type of function they

,berform Ih Qn organiCm.

o Celle are capable of changing their chape. For example, the white blood

celle and amoeba can change chapec on their own.
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Types of cells o
* Prokaryotic Cell ( P “O"aﬁ '05) (Avve "“@ r\\j oo

* Organicome in which genetic material ic not bound by
nuclear membrane.

* Eukaryotic Cell (5 kwur;'ﬁ)

* Organicme in which genetic material ic bound by a
nuclear membrane

Prokaryotic cell

capsule
~ cell wall

plasma membrane

nucleoid (DNA)




Ditterence between Prokaryotes and Eukaryotes

[here ic no precence of nucleus [he nucleus exicte in the celle

A ¢ingle chromocome i¢ precent [here are multiple chromocomes

[hey undergo asexual reproduction [hey undergo cexual ac well as asexual reproduction

They are generally unicellular organicme —  They are generally multicellular organicme

There are no membrane bound cell [here are membrane bound cell organelles precent
organelles incide the celle

Example — Bacteria, Blue green algae | |
(Cyanobacteria) Example — Fungi, Plante and Animals




How can cells perform distinct functions in organisms?

—
\/J —

o Celle are capable of performing multiple

Functione in an organim. OY on KUM
* A cell containg cpecific components which are ﬁ
called Organelles.

* Each organelle in the cell can perform
different functions cuch ac making new celle
or clearing the wacte of the cell.

o Thus, organellee allow a cell to perform ceveral
kinde of activitiee in an organiSm.



Structure and components of a Cell




Structure and components

| ANIMAL CELL |

- Cell Membrane

Nucleus

Mitochondrion

/—Vacuole

R Lysosome
s -\as#‘
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Golgi Complex

Endoplasmic
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| PLANT CELL |

Vacuole

/— Nuclear Envelope

Nucleolus
Nucleus
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Reticulum
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Mitochondrion
Cell Membrane




What iS d Cell made up Ofp What 1s structural organization of a cell?

o Every Cell hae three bacic feature:

@' Placma membrane or Cell membrane (Q\\V% VJ\N “Q
(\D* Nucleus & We Ao e ¥
\

@' Cytoplagm E“\do‘"xc —




1. Plasma Membrane

aka Cell Membrane
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Plasma Membrane or Cell Membrane

o Jt ic outermoct covering of the cell (juct like

envelope). @

* It ceparates content of the cell from external

environment.

* The placma membrane has the capability to decide
which material chould enter or leave the cell and

which c¢hould not.

o Therefore, it i¢ alco called ac
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Properties of Plasma Membrane

o It ic very Flexible and fluid like ( becauce it ic made up of
organic molecules lipide and proteing).

o Flexibility enables cell to engulf food and other particles from
the external enviconment.

o Thic procese ic called e .
" Amoeba acquire food through thic procecs. \K

* Immune celle in our body engulf germe through thic procecs.




Properties of Plasma Membrane
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Functions of Plasma Membrane

* It permite entry and exit of come materiale in and out
of the cell.

o Jt preventc movement of other material (ot required

by the cell).

*— Bilay'er memkbrane




How can substance move 1n and out of a cell?

1. Gaceous Exchange between the (ell and
ite External Environment ( Diffucion )

/

* Movement of Oxygen and Carbon dioxide to and from D
the cell ic carried out by meanc of diffucion (energy
not required).

. Wancec tend to move to areas where their

concentration i¢ lecs from the areac where there ic
higher.
*  Thic movement i¢ defined ac the procece of diffusion.
* Diffucion can take place of _%‘, liquid, gacec.

—_—




How can substance move 1n and out of a cell?

2. Movement of Uater between the Cell and
ite External Environment (Democic)

Osmosis

o It ic carried out by the meane of ocmocic.
o Qemocgic ic a process in which water moves from the

region of low concentration to one where ite

concentration ic high through a cemi permeable

membrane.

o Therefore we can cay that Democic ic just a cpecial cace
of the procecs of diffusion.

o Plant Cell obtain water through ocmocic.

NAAAT




How can substance move 1n and out of a cell?

3. Some cubctance (nutrientc) move in and Active Transport

out of cell ucing enerqy |
o Thic type of trancport cyctem of cell ic called Active ‘
[ransport.




How can substance move 1n and out of a cell?

Examples of Dcmogic:

Requires Energy.

o Unicellular frechwater
e
organicme and moct plant
celle takes up water through
0CmogI¢.

° Aés’orlbtima of water é_y ,b/mat _
roots i alco an example of | D | ted Diffusion
00mOCic. : = . &

/ B : ==




Hypotonic, [sotonic and Hypertonic Solution

Name of Solution

Hypotonic Solution

Isotonic Solution

Hypertonic Solution

Condition

Medium surrounding cell
has higher water
concentration than cell.

Medium surrounding cell
has exactly same water
concentration as the cell.

Medium has lower water
concentration than the
cell.

Result

Cell will gain water by
osmosis and likely to
swell up.

Water crosses the cell
membrane in both
directions.

Cell will stay at the same
Size.

Water crosses the cell in
both the direction, but
more water leaves the
cell than enters it.

B

-

No net loss or gain

Net water gain
Cell swells

Net water loss
Cell shrinks




Hypotonic, Isotonic and Hypertonic Solution

Hypotonic Solution

Hypertonic Solution
o i
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B Dritchord|2009)  ACUINGtional

@AmoebaSis

& .
Remember: Water moves to hypertonic areas!



Cell Wall

Abgent in animal cells. Precent in plant cell, fungal cell and bacterial cell.
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Cell Wall

o Cell wall i¢ rigid/hard outer covering in addition to

plagma membrane.
o Tt ic found in Plante, Fungi and Bacteria.
* The cell wall liec outside the placma membrane.
* Plant cell wall ic mainly composed ofl celluloge.

o Celluloge i¢c a complex chemical cubetance which
provides ctructural ctrength to plante.




Function of Cell Wall

o Cell wall permit the cells of plante, fungi and bacteria to
withstand very dilute [Ay,botom’c ) external media without
éakft/hg.

o (Cell takes up water by ocmocis.
o Cell ewelle and builde preccure againgt Cell Wall.

o Cell wall exerte an equal preccure againgt cwollen cell.

* Becauce of cell wall, plant celle can withetand much greater
chance in the currounding medium than animal cell.

* Dead celle cannot abeorb water through ocmogic.

* Plants, fungi, and bacteria exict in hypotonic conditions
becauce of their rigid cell membranee. Even if the celle cwell
up the cell membrane can prevent them from burcting out.



Plasmolysis

* UWhen living plant cell loces water through ocmocic
(in hypertonic medium), there ic chrinkage or
contraction of contente of the cell away from the

cell wall.

o Thi¢ procece ic known as Placmolycic

Ekademy



2. T’he Nucleus

The brain of the cell




T’he Nucleus

* It ic mogt prominent component of cell.

o Mucleuc ic controlling center of all activitiec of cell.

o Hence it i¢ aka

- 4
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& Nucleus

o
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Liver cells
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Structure ot the Nucleus

* Nucleue hae a double layer covering called nuclear

membrane. e Emelone
* There are porec precent on the nuclear membrane ’ B ————— Outer membrane
that allow movement of cubctances in and out of - ° i B inermembrane
the nucleug. ' KX : | Nucleolus
* When cell i¢ not C{/V/c{/hg, nucleus containg P =) s A i Shromatin
chromatin thread which containe genetic = Nucleoplasm

information.

Nuclear pores

* When cell ic dividing, chromatin condences to form
chromocomes, rod-chaped ctructuree which contain

genetic information.

o It alco containe nucleolus (cite of ribocome
Qyntke(’/g‘}. ako broin of nucleuc.



Chromosomes Structure and Function

o Cm»n/bogea/ 0[[ two tA,’ngg: Chromatin and Condensed Chromosome Structure
- . Telomere
> DNA (Deoxyribo Nucleic Acid) : containg Nuclear Cs,%fé‘,‘;;?n ¥ -
er 85N % Eg =
information nececscary for constructing and N P 3
0/’9&1#\1‘2!.149 new 08//('. ::«7 --"’,;7.' N Nucleosomes—wg-_

7 Proteing : help¢ in packaging and condencation

of DA
o Functional cegment of DNA are called Gerec.

* DMNA containe information for inheritance of
features from parent to next generation.

Condensed
Chromosome

* When cell ic not dividing cupercoiled
chromoscomes opens up to form thread like
material called chromatin threade




Function ot Nucleus

o It plays central role in cellular
reproduction.

* Cellular reproduction ic the procece by

which cz'hg/e cell dividee to form two new
celle.

o It playc crucial part, along with
environment, in determining the way
the cell will develop and what form it
will exhibit at maturity, by directing
the chemical activitiee of the cell.
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Nucleoid

. . . Membrane- Membrane- C e cell wall Nucleoid
* In come organioms, like bacteria, Encloced  Enclozad “P;‘:f\ e
|

nuclear region ic not well defined due to
abgence of nuclear membrane.

o Such an undefined nuclear region

COVltalhlhg Oh/y h“C/elc QCIC{ [DA/A) 1< Ribosomes

called a nucleoid. A\ U @ % cell
[REFEZh Membrane

Eukaryotic Cell



Overview
of

CELL STRUCTURE
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3. Cytoplasm

Thick jelly-like substance of the cell




Cytoplasm

* Cyta,b/acm /¢ the fluid content incide
the cell/, ,b/ag’ma membrane.

o It alco containe cpecialized cell
organelles.

o Cell organcelles performe a cpecific
Function for the cell.

Cell
Membrane

Cytoplasm




Functions of Cytoplasm

* Helpe in exchange of materialc between cell
organelles.

* Acte ac ctore of vital chemicale ¢cuch ag amino
acide, glucoce, vitaming, iron, ete.

o Some cellular proceccec (metabolic procecces) oceurc
ingide cytoplacm like formation of protein,
breakdown of glucoce, ete.

o Jt diccolvee cellulor wactece.



Mitochondrion ©G0Igi body Centrioles

Free ribosome Nuclear
Glyoxysome membrane

Smooth Nucleolus
endoplasmic Chromatin in
reticulum . hucleus

Lysosome L J Rough
—— w, | ~€ndoplasmic
Plasmalemma _ " reticulum

Vacuole/vesicle Peroxisome

Chloroplast



Cell Organelles

Rough endoplasmic
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. &4 /
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Cell Organelles

* Complex eukaryotic celle performe ceveral chemical activitiec to cupport their complex
ctructure.

o Eukaryotic celle contain ceveral membrane bound tiny ctructures called cell organelles.
o They perform different functions within the cell.

Organelles which carry out important activitiec in a Cell -
7. Endoplasmic Reticulum

2-Golgi Apparatus
37 (ycocomes

4 Mitochondria
57 Plactide

6. [/acuolec

Z2. Centriolec

5. Ribocomee

9. Peroxicomes
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1. Endoplasmic Reticulum

o £PR ctructure i¢ cimilar to Placma Membrane.

Rough endoplasmic
reticulum

o Jt ic a large network of membrane bound tubee and
cheete.

Two typec of ER -

Smooth endoplasmic

* Rough ER oplaamic
o Cmooth ER

o RER hac ribocomes attached to their curface that
are recpongible for manufacture of proteing in the

cell.
o SER helpe in the manufacture of fat or lipide,

important for cell Function



Functions of Lipids and Proteins

* Lipide and proteine cynthecized in ER are used for
making cell membrane.

e Thic procecces i¢ known ag
* Proteine can act ac enzymec.

e Both proteine and //,b/ak' con act ag hormonec.




Functions of ER

o Trangportation of material between different parte
of the cytoplacm and alco between the nucleus and
cytoplacm

* Folding of proteing which are cyntheciced by
ribocomes on RER.

* Detoxifying poicons and druge out of the cell ic the
Function of SER in liver celle of vertebrates.



Golg1 Apparatus

* Diccovered by Camillo Golgi

o [t containe vesicles that are arranged parallel in ctacks.
o Thece ctacke are called Cicterne.

o Thece veciclee have their own membranes. Thece membranee
are cometimes connected to thoce of the ER.

Functions of Golgi Apparatus

* (olgi apparatus carriec materiale synthecized by the
ER to different parte of the cell. The material i
ctored and packaged in vegicles.

* Formation of complex cugar

* Formation of lycocomec



Lysosomes

* (ycocomes are waste dicpocal cyctem of the cell.

o [t keepe the cell clean by digesting any foreign materiale
like food, bacteria and worn-out cell organelles.

o Tt ic a membrane bound ctructure filled with digective
ehzyh‘leg.

Lycocomee can do co becauce they have digective enzymes in them.
[hece enzymee break the materiale and digest them. Thece enzymec

are syntheciced by RER and packaged into lycocomee by Golgi bodies.

Why are lysosomes called “suicide bags” ?

IF the cell'c own material gete damaged or dead, there are chancee
that lycocomee buret out, thue digecting ite own cell. Hence they are
called cuicide bage.

endoplasmic reticulum exocytosis and

cell membrane TIPS ehmmation
cytoplasm

Golgi
apparatus

y
digestive
food particles vacuole
endocytosis
food vacuole

© Encyclopaadia Britanni

Lysosome

Membrane \




Mitochondria

o It ic a double membrane organelle that hag ite own
DNA and that ic why often called Cemni-
Autonomous Organelle’

o Aka Powerhoucec of the (ell.

Structure of Mitochondria

* Mitochondria have two membrane covering.

* Quter membrane ic very porous while inner membrane i¢

deeply folded.

* Thece folde create large curface-area for ATP-
generating chemical reactione

inner membrane

matrix

infermembrane
space

® ribosome




Function of Mitochondria

o The enerqy required for various chemical activities needed for life ic releaced by mitochondria
in the form of ATP (Aderocine Triphocphate) moleculec.

* ATP ic aka enerqy currency of the cell.

* Body ucec enerqy ctored in ATP for making new chemical compounde and mechanical work.

* Mitochondria hae ite own DNA and Ribocomes.

o Therefore, mitochondria can make come of ite own protein.

* AKA Semi-autonomous organelle



Plastids Structure of Plastids

* They are precent only in plant celle.  © Jnternal organization of plastid concicte of numerous
o There are three typec of plastide. membrane layerc embedded in material called ctroma.
= Chromgplact (coloured plactide) o Plactide aleo have their own DNA and Ribocomec.

«" Chloroplact (containe chlorophyll)
*(eucoplast (white or colourlece plactide)

Functions of Plastids etioplast proplastid
R
> Chloroplacte ic responcible for photocynthecic in plante )
- __ leucoplast
< Chloroplast alco containg yellow/orange pigmente apart - @ )
From chlorophyll. g  Dloplt |

chromoplast

* (eucoplasts are organellec which ctores ctarch, oile and _—
protein granules ""5:‘)"

amyloplast elaioplast proteinoplast




Vacuole

* Vacuoles are the places where celle can ctore liquide and colids.

o They are precent in both plante and animale but the plant

vacuoles are bigger in cize than the animal vacuoles. R Central
" Vacuole

Functions of Vacuoles

* Central vacuole in come plant celle may occupy 50-90% of the cell
volume.

* In plant celle vacuoles are full of cell cap and provide turgidity and
rigidity to the cell.

* Many life cupporting cubstances of the plant cell are ctored in the
vacuoles like amino acids, cugar, various organic acide and come
proteing.

* In cingle celled organicme like amoeba, food vacuole containe the food
item that the organicm hag concumed.

* In come unicellular organicm, cpecialized vacuole alco play important
role in expelling excecs water and come wacte from the cell.




Cell Division

@AmoebaSisters
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