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Discovery, Cell theory

Basic details of cell, cell membrane
cell wall, Endomembrane System
ER

Golgi bodies

Lysosome

vacuole

Mitochondria

Plastids

ribosome

cytoskeletal Elements

Nucleus

Chromosome

Microbodies

What is cell ?
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cell is a compartment which separate inner environment (
chemical reaction) with outer environment (water)

what is required to make cell
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Definition of cell
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unicellular organisms are capable of
1. Independent Existence
2. Performing the essential functions of life

Note: - anything less than a complete structure of a cell does
not ensure independent living

Discovery of cell
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Feature of all Eukaryotic cell
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Plant cell wall
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Role of cell wall
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By camillo Golgi (1898)

densly stained reticular structure around the nucleus

Plant Cell = Dictyosomes present
In Eukaryotic cell only Exception
a) Mature sieve tube

b) Mature mammalian RBC
c) Sperm of Bryophytes and

Pteridophytes

Absent in prokaryotic cells
cisternae
No ribosome
Resemble SER
flatenned s are like structure
number: vary (4-8)
In fungi - 1 cisternae — unicisternal Golgi
vesicles directly behave as lysosome

0 (bmm Golgi Apparatus
%OH Incoming

ER

—
v Cisternae
e
Secretory
vesicle
Trans face

'maxwu ’bxw_
0¥

woneene Qop,

Newly
forming -
vesicle

1.

process — package — Transport
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2. SECRETION

QLDRMe
3. ACROSOME FORMATION Nead.
!
modified Golgi
| S orm

Secrete Enzyme For digestion of EQg membrane
— facilitate the process of fertilisation

4. Modification of lipid
v

known as Glycosidiation

- Lipid+ carbohydrate ( glucose)
Glycolipid

5. Modification of Protein

v
GLYCOSYLATION

Protein + carbohydrate = Glycoprotein

6. Secrete Mucilage for Lubrication.

» Spherical structure bounded by single membrane.
* Rich in Hydrolytic Enzymes.
« Contain Enzymes for digestion of

—Lipid

— Carbohydrate

— Protiens

— Nucleic acid

~ 50 Acid
hydrolases
- Lipase work
 Carbohydrase | at

* Protcase cidig
Lysozyme pH

Pumping of
H+ into the cell



Plasma Membrane
/

v v 2° lysosome

many forms o <. 1° lysosome +
Liquid Partlcle<?D Foodvacuole/
o b . @ Pinosome
1) 1° lysosome Al ek \ - Active
2) 2° lysosome/Digestivevacuole 71 Enzyme e
—_—
/ Heterophagosome Foodk';% et 1°lysosome  _~=o
3) Residual Body Particle ‘Newly ~ RESICUE
o formed Body
4) Autophagosome A “Inactive - 2° Lysosome
* Exhibit POLYMORPHISM ENZYMES | digested Food
Exocytosis/ cell
vomiting
= Vacuoles/ Sap vacuole -
_ Sap + Waste Tonoplast
« Spherical structured, bounded by Products +
single membrane. Excretary
Products > Cell sap

TONOPLAST

1) Selectively Permeable
2) allows material to pass by
active transport.

VACUOLE

« Inplants, 90% of volume is occupied by Vacuole.

= Three types of Vacuoles

1) Contractive Vacuole
« Ex- Amoeba — for Excretion + Osmoregulation
[ Controls Exmotic
expansion of Cell ]

2) Food Vacuole
Ex- Protists

3) Gas vacuole / Pseudovacuole

Ex- Bacteria
» Membraneless
* in BGA + Purple Green sulphur Bacteria
» provide Buoyancy

1) Power hj/use of the cell.
ATP Production
2) size: Diameter: 0.2 - Tum
Length: 1-4.Tum
3) Number: Vary [ depending on Physiological Activity of cell]
or Energy requirement of the cell.
4) Double Membrane bound organelle.




5) Shape: Cylindrical/Sausage shape
6) Stain: Janus Green (vital stain)
7) Not easily visible under Microscope.

> Quter Membrane

> Inter-membranous Space /
Peri-mitochondrial space

> Inner Membrane

_ = > fp- f, / Elimentary Particles/
70 S ribosom Oxysomes / Particles of
Singy, & (= Fernandez & Moran
“0g..
IrCU/ P .
ar Matrix
D/V4 = Cristae

Porins
Outer surface -7)
{\ / /-7 Outer membrane
—
Inner surface of —
outer membrane ‘
\,\

Inner membrane

L./ > Cristae

Respiratory chains/

Enzymes
=> Oxysome
/A_D_EH_P\I /HQ >| ATP 1~ Adenosinetriphosphate
Adenosine Inorganic (f1) > .
nzyme: ATP Synthetase

diphosphate Phosphate

S

T

A

L

K

Base (fg)

ATP formation inside mitochondria = OXIDATIVE PHOSPHORYLATION

* Mitochondria Divide by fission.

e
* DNA + RNA + Ribosomes
Enzymes for TCA / KREB

L, Tricarboxylic Acid Cycle



Outer Membrane Inner Membrane

1) PORINS +nt 1 ) PORINS -nt site of oxidation - Reduction
2) CRISTAE -nt 2)(CRISTAEL#nt
3) More Permeable 3) Less permeable ¢ SUrtaceAres
4) Enzymes |, 4) Enzymes & € carriers
are +nt l

"ETS"

a) Site of AEROBIC Respiration
b) Muscle contraction
c) Nerve Signal / impulse conduction

1) Double membrane Bound Organelle

2) in higher plants + Diatoms + Dinoflagellates + Euglenoids
3) Storage + Synthesis

4) 3 types : — convertible from one type to

1) LEUCOPLAST
N)

» white (Colourless); Pigment -nt
» Agranum (grana is - °t)
- storge

L, Fat: ELAIOPLAST

3 types of
l,Starch: Amyloplast |—> Leucoplast

l, Protein: Aleuroplast

2) CHROMOPLAST

« colour ; pigment +nt

S

other  CAROTENOID

than green
( Red / Orrange / yellow)

3) CHLOROPLAST

 Grass green
* Greenish plastid

- pigment: Chlorophyll + Carotenoid Outer
Grana _I\l/lembrane

Thylakoidr

+ Majority of plants, seen in
Mesophyll cells of leaves.
* Number —vary

+ Shape — vary 70 s ribosomes Inner

AY) Membrane
ds circula DNA Stroma

* Double membrane bound.



~outer surface of TM

-
Inner surface of T.M

----------------- Thylakoid
membrane
Q S Thylakoid lumen

"

]

e Lumen ! | :

—— ! ¥ '

| g ——— L_________J
Granum Lamella

= Functions
1) PHOTOSYNTHESIS

L a) Light RXN Pigment +nt
thylakoid

* formation Ofﬂ Photophosphorylation
& NADPH,

b) Dark RXN

* Site: stroma
- Synthesis of
sugar (glucose)

2) Storage of starch

Note:

1) Mitochondria + chloroplast — Semi-Autonomous organelle
/ self- duplicating organelle

Reason — * Own DNA / RNA

\L + 70 s Ribosomes
* Fission
 Mitochondria & chloroplast are * Protein Synthesis

evolved from Bacteria.

* Proof: VR
1) d s circular DNA
2) PORINS +nt [ Gram - ve] Ji

3) 70 s ribosome t AT,G Cy
4) divide by fission

Eukaryotic Prokaryotic
DNA DNA




* Non-Memberanous
- Smallest organelle

* 2 subunits are joined by

* single m-RNA + many ribosomes -

» Organelle within organelle POLYSOME/Poly ribosome
. Uplversal organel'le Mg+
* Ribonucleo Proteins
/t( /> m-RNA
- Composed of r-RNA + proteins e S —
» 2 Subunits—T— Larger ]
—> Smaller
- k/a Palade particles
- on ER (RER), Mitochondria, chloroplast
(Euk.)
- associated with plasma Membrane (Prok.)
Svedberg Unit/
Sedimentation Coefficient
-
| S 2 types ) 1
v
70s 80
e 20< 40's 60 s

(Smaller)  (Larger subunit)

(Smaller)  (Larger)

>16 s r-RNA 18 s -RNA

&)

723 sr-RNA 28 s r-RNA

b,

355 -RNA @\% .
.0S

r-RNA

5 s r-RNA

Note:

Non-Secretory

Secretory Proteins

Proteins
\V4
\V4
Synthesized by by Ribosomes +nt

cytoplasmic ribosomes on ER



* Provides structural framework to cytoplasm.
* In Eukaryotic cells only.

* Function -
a) Maintenance of shape
b) Mechanical Support
c) Motility

* Three Types

1) Microtubule

2) Microfilament

3) Intermediate filament

1. Microtubule
* in cytoplasmic matrix
* in Basal body of cilia & flagella Cilia & flagella, centrioles, Spindle fibre.
* in Eukaryotic cell.
» Made of 13 protofilaments
l, Each protofilament has X and '3 tubulin protein
(Non- contractile protein)

* Hollow 2 Assembly & dissembley
* Unbranched cylinder

Side-View

require
GTP &
Ca?t

Tubulin dimer

E-Tubulin

1 row é6——>13 rows

Cross section MicrOtUbUle @ carl inward
to form cylinder

b




= Functions of Microtubule

1) Spindle fibre formation
2) Anaphasic Movement of chromosome

spindle fibre
Hubulin 71 7
protein ( '
o -~

) > Centriole
Centrosome

Metaphase

3) Decision of cell plate formation during plant cytosinesis.

J
- = division of
Cytoplasm

—T 3 ecell plate [Golgi + Spindle fibres (tubulin)

- e -

Plant cell
4) support
5) Intracellular transport of nutrients

)
within

2. Micro filament - > Proteinaceous Structure

+ Rod like

» Indefinite Length J
* Unbranched Contractile protein
« found associated with

Microfilament Structure and Assembly
Plasma membrane

Filamentous Actin - Globular Actin
(F-Actin) 9 Q (

G-Actin)

Polymerized Actin Microfilament Q d Monomer
Figure 1 Subunits

N\

Plasma membrane

PA

Microfilament



= Functions

1) provide support to PM m

2) cyclosis or cytoplasmic streaming

N
3) Psuedopodia J
4) Help in amoeboid movement

5) Help in furrow formation during animal cytokinesis.

vacuole

Furrow

3. Intermediate Filament

+ Acidic protein

* Non-contractile

« Un-Branched

« around the Nucleus

* Form Scaffold around chromatin

* Non-Membranous

* Contain 2 cylindrical structure Centrosphere /

kinoplasm
CENTRIOLE

arranged perpendicular
to each other

centriole

Centrosome/Diplosome

- in Euk Cells [Animals, fungi, Algae]
* -nt in Higher plants

= Function




kinoplasm

Centrosome with pair of

centroles
3
Microtubules . ik of
NE . pericentriolar

Microtubule
triplets

s ®
T
0
%3
Cart-wheel
strucure

* O triplet — at periphery — Periphery Triplets
*-ntin centre

- cart wheel arrangement

* 9 + 0 arrangement

— Extension of plasma Membrane

* Plural * Plural

« Smaller * Larger

* Number — High * Number— less
* work Iike@@

>cilia

* Single — flagellum
« Single — cilium

satellite /MTG — Microtubulegenerator



—> Axoneme

Cilia and Flagella Structure
- Dynein

: rms

O . ooitule 532:?'
' =/ Microtubu € Central
Doublet Microtubule
: (Axoneme)

Plasma
Dynein
Membrane — e
Figure 1

Basal Bt')dy (Kinetosome)

Central  Radial @
Plasma  microtubules spokes Inner
membrane sheath
Interdoublet
Nexin — bridge
Protein

Breaks ATP & help

in Motility D
has ATPase
Enzyme é\
Outer Dynein
arms

/ Doublet microtubule
Inner Dynein arms

» [ 9 Periphery + 2 centre ]
- Total number of Microtubule — [(9x2=18) + 2]

Peripheral MT — 18



1) Brain of the cell.
2) Double membrane bound
organelle
3) Number: Vary
— 1: Uninucleate
— 2: Binucleate
Ex- Paramoecium
—> Many: Multinucleate
_y Absent: ANUCLEATED
Ex- Mammalian Mature RBCs,
Mature Sieve tube (Phloem) _

am—

> Nucleus is absent

RER —

uter Membrane Nuclear
Ribosomes > Inner Membrane Envelope
(10-50mm width)

]
Peri-Nuclear Space

Nucleoplasm Nuclear pore

3 Nucleolus

N/ > Chromatin

Non - Dividing Nucleus

l, Interphase Nucleus

=>|Nuclear Envelope

> Outer: Rough, Ribosome +nt

L Continuous with RER
%Inner: Smooth, Ribosome -nt

J
Help in Bidirectional transport of Materials

= Nucleoplasm| —

1) transparent

2) Semi- fluid

3) Colloidal

4) Site for M-RNA Synthesis
L messenger




={NUCLEOLUS |-

a) Non-Membranous
b) Continuous with the Necleoplasm
c) Site of r - RNA Synthesis
ribosome
d) Larger & More in number, in cells involved in protein synthesis.

=/Chromatin | ={Human DNA — 2.2m") Nucleus — 10°m

1) Named so because of its
Ability to got stained.

'—> Acetocarmine or fuelgen stain

2) flemming
3) Contain DNA + RNA + Histones + Non-Histones

\[, | L—) Basic
Acidic \Z
Packaging Protein

Chromatin (9 Biology

\/CHROMOSOME ﬁ

CHROMATIN ‘
FIBER HISTONES

Chromosome Parts

Hoeterochrom:atin

Euchromatin -

Heterochromatin Region
 Dark

« compactly packedDNA /tightly packed DNA
« Transcriptionally in active

@NA — —> Protein
Transcription Translation

Replication

CENTRAL DOGMA

Euchromatin region
« Light
» Loosely arranged
« Transcriptionally active/ Genetically active



Histone

Chromatin——==» Chromosome

Protein

A dyad is a pair of sister chromatids while monad is referred to a single chromatid.
A chromatid is one half of a replicated chromosome. Two chromatids form a single complete

chromosome.
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Homologous pair of chromosomes

Paternal

Maternal
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Homologous pair of chromosomes
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37 Geneiie Magevial .
C,hromosomes ave amujul n \\omologous Fairs in the nuclevs of

wltnrﬂo{-ic celks. whaf s meant h3 e +erm bLMDIDSOUS Fuirs?

(\I faivs of chromosomes +hat ave of a similay Q\(gmostmu

th and that have a similar gene pomﬁoninj Same Size. , same. Shape
and Same aenes n Sawme. place
B) fairs of chromosomes +hat Contain +ne — o Y
same  alleles. H’OMOlOﬂOUSl

C)fairs of chromosomes that code for he Same

g - s . * Same
characteristics in different organisms. s A
D BGirs of chromosomes that ave inherited
one pavent:
1 Chromosome 1 Chromosome
1 Chromatid 2 Chromatids

/
Replication

Normally, chromosomes always exist in pair. One from father &
one from mother. These two pairs known as homologous
chromosomes
Homologous Homologous
Chromosomes Chromosomes

Replication
occur in interphase [
before cell division

2 Chromosomes
2 Chromatids Sister Chromatids Sister Chromatids

2 Chromosomes
4 Chromatids

SATELLITE CHROMOSOMES

Sister
chromatids
| w L}

Secondary —Satellite

constriction

Centromere
Bands or
\ primary
constriction
Telomere N

In humans 5 pairs of
Satellite chromosomes

13,14,15,21,22

Sateliites> Marker chromosomes

Chromatids

— Short arm —

Centromere

——Long arm —

Telomere

Metacentric Submetacentric Acrocentric



Structure of chromosome

Telomere Secondary
constriction or

NOR (nucleolar
organizing region)

Primary

Chromosome constriction or
arm centromere

Telomere

Ka ryotype Graphical representation known as idogram

Feature by which particular set of chromosome is identified

[ ]

Number of chromosome
* Relative size

» Position of centromere

* length of arm

«  2constriction

» satellites

1 2 3 5 6 7 8 9
a,a u LI 1
| i 1
10 1 12 13 14 15 16 17 18



Microbodies

« single membrane bound structure
« 3 types of microbodies

1. Peroxisome
Enzyme for Peroxide synthesis (oxidase)

Enzyme- catalase — Breakdown of peroxide
In Plantst animals

2. SPHEROSOME

Synthesis & storage of fats

Endosperm of oil seeds

contain hydrolytic Enzyme known as plant lysosome
3. GLYOXYSOMES

site for Glyoxylate cycle

Fat — carbohydrate

L

Gluconeogenesis —> absent in animals



