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Cell nomencl
e Robert Hookefirst noticed the cell and

cell wall in 1665 using a microscope.
He reported lndings in his book,
\ Micrographia.

(,7“\0\\\4%‘g

£
e Carl P. Swan IS the father of

Modern Cytology.
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. Ostrich\begg IS the |argest cell (17 cm x12.5
o ey e
e The smallest cell { Mycoplasma.)lts name is
PPLO (Pleuro Pneumonia Like Organism

— — o S—

o Humaells are around

J (longest cell of the human body).

Dendrites

Cell body
(soma)

S 3
/- Axon
Node of ranvier “

Schwann cell

Axon
terminals
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e Mathias Jakob Schlei
Proponent |e Theodor(Schwann)

Cells are structural, functional and organizational units of

I|V|ng organlsmsD

) Cells are the fundamental units of life. -
Cells are genetic units./ G\ — Neudsa—> Clhomo. — DNA’%  pune -

All types of organisms are made up of one or more cells,
and new cells are formed from the previously formed\c?i(s.
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01. On the basis of physiolegical function

(a) Somatic cell\(/~ @
(b) Germ cell or gamete Spem %7 %

02. Based on the structure of nucleus
(a) Prokaryotic cell &

(b) Eukaryotic cell o
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POLL QUESTION 1

In which of the following organisms primitive cell is present?

(a) Bryophytes (b) Fungi (c) Algae (d) Bacteria
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Cell wall Is a unique feature of plant cells.
Primary cell wall is not formed around the pit area.
The middle lamella starts to form during tglopha

Middle lamella

Primary wall mainly contains [cellulose, hemicellulose) a
glycoprotein. CE
Lignin and pectin accumulat

S ———

(|
me_q/ - Secondary wall

bnd bacterial cell wal) o
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% Many 3 — D glucose molecules :m — /C7‘§,\/

N T N T N T
¥ 1-3 thousand Cellulose molecules = Cellulose chain

— ——

Aroyng 100 Cellulose chain = Crystalline Mlcel@
Y ot structural unit of  Cell wall.) e

«» 250 microfibril = Macrofibril

% Many macrofibrils = Fibre

T S
_— }&/(b QQ\\Q, “mx\\a
i V’\\Q/ @Q\@M
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2 @\We->Cellulose chain >Crystalline micelles = > Microfibril > Macrofibril = Q]OQ{L

s \
100A (smallest 250A (Principle unit of the

structural unit) structure of cell wall) (Principal structural

(Principle element) unit of cell wall )

N
Co\\ ol
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(D m
Oni= A_ Nonmoving
cytoplasm (gel)

Chloroplast

nidirectional movement or r%tation:

cellular protoplasm of Pata jhaihi/Chara Streaming
: ' cytoplasm
corallina.

b\Multidirectional movement or
circulation: cellular protoplasm of Parallel actin <2

Tradescantia. @ filaments
«h

Cell wall
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Different models related to structure and composition of plasma membrane:

Name of the model Scientist
~#Sandwitch model (bilayer model) - first definite Danielli & Davson Va
mode% _—>
—

Z%Lipid-protein trilayer model Danielli & Schmitt

nit membrane hypothesis Robertson
4/U | | yp . | |
//Q:de mosaic model or Iceberg model ) /Sln_g_e_r & Nicolson , /

tei tal model ' Vanderkoff & Green

//;YPro ein crystal m
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Structure of plasma membrane according to Fluid mosaic model

) G?\\/&QA&{X
/\% @choprotei{ Carbohydr;:\(GlycolipicD
\” BEY,

Iobular Cholesterol

1. Do prol BT
2. Pt
3. G\V@Cﬁ\f
Y.Cd\astonm)

Integral
protein

Alpha-helix

] Perlpheral ®
protein \/Channel protein proteln
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. This surrounds everything in the cell.
2. Protects the iﬂternal contents of the cell from outer adverse

environment. /
3. Transfer of substances occurs through cells
4. Can synthesize various macro-molecules.

5. Also has a role in mutual bonding, growth and@co[notiog;_____)
6. Transmits nerve stimuli.
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POLL QUESTION 02

According to fluid mosaic model, which is not a structural ingredient of
cell membrane?

(a) Starch

(b) Cholesterol

(c) Lipid bilayer

(d) Membrane protein

i st
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- Albert Claude noticed organelles containing RNA after centrifuging cytoplasm of
e

liver cells and named them microsomes.

 Richard B. ’n: rts named it ribosome mch/,

o Proteir&synthesiiis the main function of ribosome@so metabolize Lig‘idg
/

« When many ribosomes are arranged as pearl necklace in the cytoplasm is

known a&olyribosome or polysome (] ¢,

FrdQuction = %Q(QAV\/

Wm% Ke = Lied
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L
* 70S Ribosome (50S +

v Found in prokaryotes }

v Made of 3 rRNA molecule
80S Ribosome (60S + 40
v Found in eukaryotes.

N X —U NN\
1 Made of 4 rRNA molecules and 80 types of proteins.

(’In\bacterial cell (E. coli) the amount of ribosome is almost 22

[ Trew

s—and 52 types of proteins.

30s subunit
—

40s subunit
_

50s subunit 605 subunit

6
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POLL QUESTION 03

Which synthesizes protein and metabolizes lipid?

(a) Golgi body
(b) Ribosome
(c) Mitochondria

(d) Endoplasmic reticulum

GFTERE (5 G @A
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4 Italian neurologist\Camillo Golgi,)saw these In thof owls and _cats_

U originated from smooth endoplasmic reticulum
A Golgi body membrane is 60% protein-and 40% lipid. It contains fatty aCId
and Carotenoids

secretory vesicle
trans face »

Types : cistemae g
/l.Cisternae

2. Vesicle (9/ D,
Vacuole . B
’43 M | ~ cis face
~

incoming transport
vesicle

Golgi Apparatus
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Function:- /
1. Synthesis of lysosomes and vitamins.
2. Synthesis of non-protein substances.

3. Secretion of enzymes, hormones and water.

4. Formation ofuring cell division.

5. Packaging of prepared food particles In
reticulum.

6. Storage of pprotein and

- 6 SR

Amoeba S

N Golgi Apparatusﬂq

moebaGIfs

Post office of the cell

ecretion of substances necessa% for cell wall synthesis.

(@ elps to form acrosome In sperm

*»»Golgi body in plant cells is called carbohydrate fagfory. ‘
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J Named by dg Duve.
O Originated from endoplasmic reticulum and packaged by golgi bodies.

O WBCs of animals have plenty of lysosomes
&RBC do not have lysosomes

Lysosomes of plant cells — Spherosome/ Oleosome

ontains 40 types of enzymes while being enclosed by membrane |

3 Found in LINK ( Liver, Intestine, Nerve, Kidney) LYSOSOME Kiststie

g

Hydrolytic enzymes

Membrane —J

L Transport proteins
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(Bl

[ N Sucidal squad M]
Functions: X/
1. Does phagocytosis and pinocytosis. J QZ 5\)‘\9}5 Q
_ : n

2. Encloses digestive enzymes and protects other | \3\\\
(fll organelles= J«Q*\C,
4. Can cause cancer 2~ \ ’

5. ﬁyaluronidase enzy@ secreted by Iysosomes of
A\ sperm degrades the outer covering of ovu

@

[ ***They are called sucidal squad as they destroy useless cells by autolysis. ]
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)
e K. R\Porter and his associates|first discovered it in liver cells and named It.

-&Albert Claudeith Porter discovered from cytoplasm of chicken
embryonic cells:

 Principal chemical elements are- protein (60-70%) and lipid (30-40%).
N f-%lmost 15 types of enzymes are found here. 3

« Small discrete parts of the rough endopasmic reticulum are called m\
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& \/Q/Eb Prdreine
\//) \\/ ‘\\OOQOY,\Q’
Smooth endoplasmic\\ Rough endoplasmic Ribosome
reticulum reticulum
j acuolesq 77
- w @

/ / Nucleus

NON« >

B LT S ‘

: L_— -

§ \ -

E . \ 10T @

.Cisterna y a .
. esicles
Fig of Golgi Apparatus
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Functions:

> W DN

o1

6

Acts as frame of protoplasm.

Acts as internal carrier of lipids and protei
@)teins are synthesized in rough endoplasmic reticulunﬂ U

Lipid, hormone, glycogen, vitamin and steroid are synthesized in smooth

endoplasmic reticulum.

Neutralizes toxins entering the body.

: (Described as transport system

TGN
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. (7‘ . \
d Dlscovery oker

—

Normally 300-400 per cell. N&' @

1,000 or more in liver cells.
More in Amoeba. / :

u@ cell volume is mitochondria. @

yays

d J(here ar%(Z/OO types of Enzymes and Co enzymeg)

. Qo ™ Q-
%%W

/
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Ribosome

Granules

Mitochondria

=7/ [

®

ATP synthase particles

Intermembrane space

Cristae

Inner membrane
Quter membrane

Deoxyribonucleic acid (DNA)

GFTERE (5 G @A

intermembrane
maifrix space

inner membrane outer membrane
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unctions: \/’

. Produce energy:

. Helps in lipid metabolism\)V .3 \7\/

. Produces its own RNA, DNA. y

4 All the reactions of respiration (Krebs cycle, ETS, oxidative
phosphorylation) except glycolysis occur in the mitochondria.

5. Helps in sperm and ovum formation.

O
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POLL QUESTION 04

Which of the following organ cells has more mitochondria?

(a) Skin
(b) Liver
(c) Stomach
(d) Eyes
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ave plastids. &

Largest ceIIuIar organellej
Fluid-Filled =~ Outer

Inner Space Membrane Chloroplast
W Membrane \ / Ribosomes

Fungl bacterla cyanobacteria etc. 0o no

Thylakoids
Stroma / L.‘;pi d Sta I:E:h
Lamellae Globule Grain

Granum

Structure of Chloroplast
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Types
» Chromoplas

\Whloro last storage Of
—! stary

> Leuco‘:)last

f\/,/S«}\
Q

(i) Elaioplast:

storage O

\

=

storage off protein.
) |storage of protein.

(,W(L

SOR SRR TIIR
Aleuroglast/ protein
oplast:

Granum

Chloroplast
DNA

Stroma

GFTERE (5 G @A

External membrane

Internal membrane

Intermembrane space

Plastoglobule

Ribosome

Thylakoid

Thylakoid membrane
Lumen

Lamella

mu, )

=
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Plastid

Y A o

Different shapes of Plastid
e Cup shaped — Chlamydomonas
(Osoiar . spiogyra”
e Reticular —» Oedogonium
Stellar —» Zygnema x

Ring shaped/Girdle shaped — Ulothrix
_— e ———

e Spherical — Pithophora

( ; st
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POLL QUESTION 05

Which is the largest organelle in the cytoplasm of plant cells?
(a) Golgi body

(b) Mitochondria

(c) Centriole

(d) Chloroplasts
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d Discovery:lVan Bendeg)

d Nomenclature: Theodor
d Present in(a(lga,e, fungi, bryophytes, pteridophytes, A

pymnosperm plants and most of

the animal cells.

?? Then where centriole is absent ?

Biology 15t Paper
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Centriole

TP

There are three parts. E.g.-

Cylinder wall

Triplets

[ There are 9 triplets, each formed of three subtubules]

Linkers.
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Cytoskeleton

. Microtubules\/

— \7
. Microfilament\/

——

. Interme(*ate Filamen
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\@01 Another name — Microsome.
U Mostly present in kidney and liver cell of animals. ijlm\
d Main enzyme 'Sm\\’ HZOZ MQ’ H?/C) + 1 02_
Fola

Gly/gxysome\ /\.‘
O Converts lipid into sugar durlng germination of see%_

_ e
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U S5 _ gy p

PP Chapter 1: Cell and its structure (up to chromosome)




Discovery and
nomenclature

(Robert Brown Hiscovered nucleus in leaf cell of orchid
and named it.

Origin or
name

Latin 'NUX' means nut, from which the word ‘Nucleus’ was
originated.

Multinucleated
cells

v' Multinucleated cells are calle Yf‘@f/

v' Examples: Vaucheria, Botrydium, p aeroplea etc. algae and
some fungi mcludlng@emcnllum I

v Non nucleated cells- matured RBC, Platelets !Lens of Eyeslﬂ‘

Shape

Nucleus can occupy 10- 15%\space of the cell. Abou(9 % §_)

N

SPEITT IS NUcleus. l =

GFERT OF GEE 0
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N
\ g5
uclear envelope /\j\ N.qcleus

Rough ER

« Composed of lipid protein bilayer. ; D
» Diameter of nuclear pore(is 8-9 nm)The vy . e
pore is controlled by total 8protein granules. N 4 oA

@ ucleoplasm or gi:ary()Iymphl
Contains chromatin reticulum and nucleolu
« Main site of enzymatic action.

i st
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ucleolus

Principal chemical elements of nucleolus are protein, RNA and very it

amount of DNA__
e Synthesizes RNA and proteins.

o ( No membrane has been discovered.

N _ -
uclear reticulum or chromatin fibers

o@rrier of genetic materials
e |n fact,

G| saw

GFTERS 0% G 0

\

oL

E Chromosomes ,

Nuclear membrane
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1 Observed chromosome in the nucleus of plant cell Karl Nageli
L Named chromatin Walter Flemming

O Described as a container rrier of hereditary traits Sutton '8 Boveri
J Named chromosome W. Waldeyer***

my

(EI Observes some filamentous structures during cell divisiorg Straslgurge/r’@mq/
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Parts of a chromosome \/Ewme ;

\/SATELLIYE

\/secouomv

d Chromatin CONSTRICTION

NUCLEOLAR

J Chromatid ORGANIZER (NOR)
J Centromere ey
d Arms T

J Chromomere
. . KIETOCHORE FOR
[ Secondary Constrictiorsrmerent or
. LE FIBRES
] Satellite
J Telomere
J Matrix

i st
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Chromatin:
« Heterochromatin — More coiled, contain

( Inactive DNAJ
. Euc romatin — Less coiled, contains

actlve DNA

romatld @
In L etaphase stage) the chromosome is

seen Iongltudlnally divided
segments.
« Each segment is formed of single DN

molecule.

L AT

GFTERE (5 G @A

Into  two

o™

0 Chromosome QChromalin ‘@ DNA Helix
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Centromere:

An ideal chromosome contains enly one centromere. m¢

Secondary Constriction
Another name — Nucleolus reformation area

Satellite\/

d The chromosome where satellite is present / Nucleolus
Ining chromosome is called — SAT chromosome
romosome of chickpea contains satellite.

—_—

—
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Telomere

JRepeated sequence of DNA in the
head of chromosome is telomere.

JAccording to H. J. Muller- the
specially characterized area of both
ends of the chromosomes is called
telomere.

elomerase enzyme helps to
prevent aging process in human.
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Centromere I
Arm

R

Telocentric Acrocentric Sub-metacentric

Metacentric

—_—

Fig. Four morphogenic types of chromosomes

According to the position of centromerejDuring Anaphase)
(i) Metacentric — V shaped. L
(i) Sub-metacentric — L shaped.

(iif) Acrocentric — J shaped.
(iv) Telocentric — | shaped.
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Classification

According to the ,nm:nb_er_oi51(1[11.|:(1Lnﬁ|1e7 _
yrMonocentric ﬂUn most of the plant species. @

Dicentric — In some species of whealt.
) Polycentric — In some spec1es of banana (Musa sp.).
(1v) Diffused——¥No centromere is distincily VISIblej

N8

Normal Dicentric

i

g W Chl'()m()SOI‘nt’ (:hronlosonle m b.q- %
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Classifications
23p = 4k

According to Gender x |
determination and g IX 3 '!‘ )Sc g 'a sk r ? .ﬁ .6

size: lklyguvuu@ .

13 14 15 18 19 20 21 X Y
(i) Autosome
(ii) Sex Chromosom

J—

7
/

Sex Chromosomes

g@'@'a' SRS oY g
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Chemical structure of chromosomes

{1
4 ! ! Rl
Nucleic acid \/ Protein \/ Metallic ions Enzymes
]
J | o % P
DNA Polymerase
DNA\// RNA\// Fet+t \/ \//
A4
RNA Polymerase
/ @ P @ y &\v/
Histon (alkaline) The \/ﬁon-histone (acidic) - A H
structural components of Acting as an enzyme .
chromosomes Role as T
—L— \
I, Va \\About 500 types )
= S
H,(A&B) |\~

GFERT OF GEE 0

H, |V~

'
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1. Contains DNA or gene molecule. \/

2. Chromosome is the carrier of heredity.\/

3. Chromosome plays a special role in cell division by dividing itself.

4. Protein synthesis by mRNA produced according to the template of DNA.
5. Sex chromosome plays special role to determine sex of organisms\/

6. Carrier gene of inheritance works as a blueprint of life of organism

e\ — Nodis ——> COarmagome —> DVA— GL’-&Q
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Summary



2% Major differences

ey

" Prokaryotic and Eukaryotic cell / Plant cell and animal cell

— -

" Cell wall and Cell membrane
* Ribosome and Lysosome
= Smooth and Rough ER
d ~
= All 3 plastids
* Nucleus and Nucleolusv~

» Centrosome and Centromere”

SN oSN g
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Name

Cell membrane
Golgi Body

Mitochondria
Ribosome
ER

Protoplasm

Secondary
Constriction

All special names-

Also known as-

Plasma membrane / plasmalemma/Cytomembrane

Golgi filed /Dictayosome / lypochondria/idiosome / Traffic
police of cell/Carbohydrate factory/PACKING house

Biological Powerhouse
Protein factory
Road of a Cell

Base line of life

Nucleolus reformation area

SfIE SY siq
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Name

Matrix of
Cytoplasm

Lysosome

Chloroplast
Chromosome
Microtubules
Proteasome

Nucleus

All special names-

Also known as-

Hyaloplasm / Cytosol

Bag of hydrolytic enzymes/ Stomach of a cell/Suicidal squad

or bag
Kitchen of cell / Factory of synthesis of sugar

Base of heredity , Carrier of heredity
Skeleton of a cell
Main switch of a cell

Cell brain/ Center of a cell /Cell center

SfIE SY siq
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