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U
e Robert H Ie(irste:oticed the cell and cell
wall in 1665 using a microscope. He reported
his findings in his book, Micrographia.

+ Carl R{Swanson Js the|father of ModernL
gy
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NTK- (Need to Know)

NGT = Net Sowaﬂ*

\/o Ostrich egg is the largest cell (17 cm X12.5 cm).  wiochondrion

e The smallest cell-Mycoplasma. Its name is A I

N Dendrites

PPLO (Pleuro Pneumonia Like Organism)

A\ i’ .\"'\
e Human neuron cells are around 1.37 m long P —
Node of ranvier ! ":‘
(IongeSt Ce” Of the hum.aﬂ.bOdY) ﬂ Schwann cell = ({8

Axon
terminals

= MOTORNEURON
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Shape of Cells

e

?? Which one is the smallest
cell of human body?

Gy

e
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Cell theory:

« Mathias Jakob Wﬂ

Proponent heodor Schwann

m4/1,,Cells are structural, functional and organizational units of living
organisms.
Theory 2.Cells are the fundamental units of life.

\LDX 3.Cells are genetic units.
A} All types of organisms are made up of one or more cells, and new

cells are formed from the previously formed cells.
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Types of celi

1.0n the basis of physiological function
(a) Somatic cell
(b) Germ cell or gamete

02. Based on the structure of nucleus
(a) Prokaryotic cell
(b) Eukaryotic cell
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Ideal Plant Types of cell

Ideal Plant cell

.
v M ¥
Inert substances Protoplasm

(non- biological) H '{g ﬁ/ﬂ _ WCcllular living substances)

a I
wlr Cellul Jr livi \ Cell membrane Cy:tplaqm Nuc]taq
Cell wall ‘ellular non/livin s S
e substances . HBW"W (i) Nuclcar membranc

| (ii) Nucleoplasm
(iii) Nucleolus

Excretory Stored Cyt‘(')(sol (iv) Nuclear reticulum or
Products \ Products Products or matrix chromosome
(i) Regin | (i) Pigment (1) Carbohydrate e
(ii) Tannin | (ii) Enzyme \ |(ii) Protein 8
(iii) Gum |\ (1i1) Necter etc) ( (ii1) Lipid I
(1v) Latex
(v) Alkaloid Membranous Non-membranous
(vi) Organic acid (1) Mitochondria (1) Microfilament
(vii) Volatile oil (i1) Endoplasmic reticulum (i1) Microtubules
(viii) Mineral crystal etc. (iii) Lysosome (111) Ribosomes
(iv) Golgi body (iv) Proteosome
(v) Plastid (v) Centriole
(vi) Vacuole (vi) Intermediate filament

(vii) Vesicle

@_@H (vii1) Peroxisome Biolo gy 15t Paper
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Membrane-bound and membrane-free cellular organelles
Membovang bound] |

1 1

Vacuole  Vesicle Peroxisome

Microfilament Microtubules Ribosome  Proteosome Centriole  Intermediate filament
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His P E N

} } } }
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Previous years questions

In which of the following organisms primitive cell is present?
(a) Bryophytes (b) Fungi (c) Algae (d) Bacteria

Which one is not a criteria of prokaryotic plants?
(a) No membranous organelle except ribosome
(b) Definitive nucleus present
(c) Well formed plastid absent for photosynthesis

(d) Cell division occurs by amitosis
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o Cell wall
- A ﬂ-/

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 telophase
Middle lamella contains large amounts of pectic acid.
rimary wall mainly contains cellulose, hemicellulose
and glycoprotein.

Secondary walls are found in following cells —
Tracheid, Xylem and Phloem fibres.

Lignin and pectin accumulate in the secondary cell
wall; it consists of 3 layers.

ungal cell wall is made of chitin and bacterial cell
wall is made of a lipid-protein polymer.

Middle lamella
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Cell Wall K Xrgdsm
r T

?? Can Cell Wall be
found in another cell??
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The microscopic structure of cell wall

“* Many (3 - D glucose molecules = Cellulose

/ round100 Cellulose chain £ Crystalline Micelles (& structural unit  of

CeII wall.)
* 20 micelles = Microfibril (This is the main structijf unit of cell wall)
¢ 250 microfibril = Macrofibril

«* Many macrofibrils = Fibre Cuetrured _woit

MeRSFIRRIL

E——— ——
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The microscopic structure of cell wall

N\

100 20 250
Cellulose > Crystalli micelles >  Microfibril >
Macrofibril V - .
s small(?st 0A (Principle unit of the (Principal structural
(Principle element) structural unit) structure of cell wall)

unit of cell wall )
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Locomotion of protoplasm

<EI Cyclosis) Q/ﬂ/ “'“EU/D Nonmoving
idirectional movement or cytoplasm (gel)

rotation: cellular protoplasm

Chloroplast

of Pata jhajhi/Chara corallina. Streaming
cytoplasm
(sol)
(b) Multidirectional movement or
circulation: cellular protoplasm_
of Tradescantia. Parallel actin <2
filaments

Cell wall
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\&Si Plasma membrane or cell membrane

Different models related to structure and composition of plasma membrane:

Name of the model Scientist

e Sandwitch model (bilayer model) - first definite model | Danielli & Davson
Wotein trilayer model Danielli & Schmitt
nit membrane hypothesis Robertson

Wmosaic model or Iceberg model @ Singer & Nicolson
———

e Protein crystal model Vanderkoff & Green
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Structure of plasma membrane according to Fluid mosaic model

g e
wg\o’m / i)
= /Dot

Glycoprotein Carbohydyate Glycolipid

Globular Cholesterol

protein

Alpha-helix

protein Peripheral

Integral
protein
Channel protein protein
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Structure wa membrane
Tips{\ﬁomponent \ & | \

()
@ v Membrane protien —3Types: i.lntegral, ii.Peripheral and iii.Lipid related

@ﬁ protein
¢l Glycocalyx o |
&1 (Aipid bilayer —> Layer of glycolipid and glycoprotein

| Glyedde
A . 1 head, outside
ouleX S Phospholipid ;’2 tails, inside
Glyeo pt +Glyertipi 4—='Gly cocalyn
,Q, @-@g — o Biology 15t Paper
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W Different Phase of Cell membrane
—

v" Microvilli

S
v Desmosome (% m ?3
v' Phagocytic vesicl\k At

0
v’ Pinocytic vesicle FsomL /

—_—

= —>
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nctions of cell membrane

1. This surrounds everything in the cell.
2. Protects the internal contents of the cell from outer adverse environment.
Transfer of substances occurs through cells
@Can synthesize various macro-molecules.
. Also has a role in mutual bonding, growth and locomotion.
@Seoretes enzymes and antigens.
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Previous years questions

» According to fluid mosaic model, which is not a structural ingredient of cell
membrane”?
(a) Starch
(b) Cholesterol
(¢) Lipid bilayer
(d) Membrane protein

» Not a function of plasma membrane-
(a) Helps in food intake by phagocytosis and pinocytosis process
(b) Regulates acidity and alkalinity of cell
(c) Forms a frame for the arrangement of specific enzymes
(d) Synthesis of large molecules
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Ribosome

organelles containing RNA after centrifuging

d named then'@osomeD
> hepatoeyta

d_if ribosome

| Protein synthe the main function of ribosome.

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

bertg name

known as Polyribosome or polysome

_—

_(
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Rlbosome

Functions ﬁ

¢ Protein synthesis

ﬁ

** Metabolism of fat

“+ Phosphorylation of glucose

=

e &% (0w T G

Wex’\a Gl
)“21“’“8% smaller subunit
(30S)
r subunit
508)
nd
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Ribosome

VW
* 70S RIbOj[p.El(SOS + 3OS)

v Found in prokaryotes C

v Made of 3 rRNA molecules and 52 30s suburit
types of proteins.

/\@ . 50s subunit
* 80S Ribosome!(60S + 40S)

v' Found in eukaryotes.

v Made of 4 rRNA molecules and 80 705 ribosome
types of proteins.

40s subunit

60s subunit

80s ribosome
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Previous years questions

Which protein constitues about 50% of chemical contents
of ribosome?
(a) Cytochrome reductase (b) Glyceride
(c) Histone (d) Aryl sulfatase

Which synthesizes protein and metabolizes lipid?

(a) Golgi body (b) Ribosome

(c) Mitochondria (d) Endoplasmic reticulum
| 9 Biology 1t Paper
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Golgi body g%
f&—;vﬁUo Golgn }

ltalian neurologist, Camiillo Golgi, saw these in the
neurons of owls and cats

originated from Wdomasmic reticulum [

Golgi body membrane is 60% protein and 40%
lipid. It contains fatty acid.\vitamin-K and

carotenoids bedias
cis face
Types:
{p . t = = / tncog:ing transport
yListernae . vesicle
( Vesicle Golgi Apparatus
C Vacuoe
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Golgi Complex/ Lypochondria

Function:- .
GOlQ| Apparatus:r—‘m,r;:.fh:];.Irr,

Synthesis of lysosomes and vitamins.
Synthesis of non-protein substances.
3. Secretion of enzymes, hormones and water.
4. Formation of cell plate during cell division.
5. Packaging of prepared food particles in endoplasmic
reticulum.
Storage of protein and Vit-C.

. Secretion of substances necessary for cell wall

synthesis.
elps to form acrosome in sperm.

+»+ Golgi body in plant cells is called carbohydrate factory.

,Q, @-@g | Biology 15t Paper
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%@xﬁs’“ Lysosome el — dastorg
m’idro ' 7 C LYSOSOME
ed by de Duve. (ﬁ“{?‘% e R —
Originated from endoplasmic reticulum and | (s
cka —

ged by golgi bodies, =
plenty @f lysosomes

@f animals hav
d o not have lysoso % by L manspor potens
atlac Ms 0
U Lysosomes of plant cells - Spherosome/ —  LYSOSOME
Oleosome

U Contains 40 types of enzymes while being enclosed
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ysosome
/_ phagQ /@

| “Sucidal squad |

Functions: é.

1. Does| hagocytosisland pinocytosis.
2. Encloses digestive enzymes and
cell organelles

\ug)
use cancer {t{“‘

5. Hyaluronldase enzyme secreted by lysosomes

of sperm degrades the outer covering of ovum.

[ *** They are called sucidal squad as they destroy useless cells by autolysis. ]
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Endoplasmic reticulum

\;//R. Porter and his associates first discovered it in liver cells and

nameserit.
\Milaude and Keith Porter discovered from cytoplasm of

chicken embryonic cells.

* Principal chemical elements are- protein (60-70%) and lipid (30-
40%).
* Al t 15 types of enzymes are found here.

all discrete parts of the rough endopasmic reticulum are called
microsome.
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Smooth endoplasmic Rough endoplasmic Ribosome

Endoplasmic reticulum

reticulum ; reticulum i

Vacunlese——.

Tubules

) p— :
Cisterna -
Q-——v\feslcles

Fig of Golgi Apparatus

@@H Biology 15t Paper
Chapter 01: Cell and its structure (up to chromosomes)

oufEre @ gehw wsfin e




Endoplasmic reticulum

Functions:

1. Acts as frame of protoplasm.
2. Acts as internal carrier of lipids and proteins.

roteins are synthesized in rough endoplasmic reticulum.

Ipid, hormone, glycogen, vitamin and steroid are synthesized in smooth endoplasmic

reticulum.
5. Neutralizes toxins entering the body.
6. Described as transport system of cell

7. Plays an important role in transport of proteins synthesized by ribosomes.
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Previous years questions

» Which one is not a special name of golgi body?
(a) Dictyosome (b) Idiosome

(c) Lipochondria (d) Camillo Golgi

» Which one is Golgi body’s function?
(a) ATP synthesis
(b) Help in fat metabolism
(c) Control ionic balance of cell

(d) Control cellular secretions

g @_@H Biology 15t Paper
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Mitochondria

\D_Aﬂ\%nwg
ﬂiscovery : Kolliker

e
0 Normally 300-400 per cell.  « (/ Reackion

e 1,000 or more in liver cells.
e More in Amoeba.

J 20 % of cell volume is mitochondria.

O There are 100 types of Enzymes and Co enzymes

g @_@E Biology 15t Paper
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Deoxyribo

Mitochondria

Inner membrane
Ouper membrane

nudeic ackd {DNA)

A

intermembrane
matrix space

ribosome

inner membrane ; outer membrane
cristae
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Functions: @
1
@Helps in lipid /V

’Helps n sper formation. YA &) y

Mitochondria

Produce energy. \pos

3. )Produces its own RNA, DNA:

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

glycolysis occur in the mitochondria.

5. Stores different cations (Ca?*,K*) and capable of active transport.

(TO

7. Malntalns concentration of Ca2™ ions in cell.

8. Regulates apoptosis of cell.
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N Mitochondria
{_5 Va4

3"/

?? Then how gives power to
our Mitochondna ?
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Poll Question: 01

» Which one is known as the power house of a cell?

Aay'Mitochondria
(b) Chloroplast
p

(c) Ribosome

(d) Golgi body

,‘!, @_@H Biology 15t Paper
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Poll Question: 02

» Mitochondria is abundant in which cell ?
(a) Skin
(b) Liver
(c) Stomach
(d) Eye

g @_@E Biology 15t Paper
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\DD/i';covery and nomenclature : W. Schimper
L Numbers: 10 to 40 per cell of higher plants. \Q
U Fungi, bacteria, cyanobacteria etc. do not have plastids.aﬁ%g
aL | iy
argest cellular organelle lant co) | W uicriod UL
Membrane \ Ribosomes
Ncwlﬂw) & Aﬁm} al 1

/

Thylakoids ) ——f

Stroma L Starch
Lipid :
Lamellae Giobule Grain
Granum
Structure of Chloroplast
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Plgs_ﬁd

Types: edsuk
- Chro( oplast = A
Y )\
» Chloropiast. |(i) Amyloplast: | |(ii) Elaioplast: ﬁ"‘?::p'as"/ Proteln
torage of starch. st?yr ge of lipid, of I|p|d f ; ¢ .
d/M’(OP\M( _ m Storage of protein.

e “’:'""\*"Lﬁ‘“’*z“‘

xternal membran

Plastoglobule

3 \
N\ Thylakoid

E @ Lar:ella L\m Thylakoid membrane Biology 1St Paper
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Plastid

A

Different shapes of Plastid

e Stellar - Zygnema

E Eé'ng shaped/GirclI/e shaped — Ulothrix l
e Spherical — Pithophora

e 4% oehP asf
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Poll Qu_ﬁgsjgion: 03

» Which plant is without plastid?

(a) Cycas

(b) Moss

(c) Agaricus

(d) Spirogyra
@-@]H | Biology 15t Paper
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Poll Question: 04

» Which is the largest organelle in the cytoplasm of plant cell?
_Aa) Golgi body
(b) Mitochondria

(c) Centriole
ﬁChloroplas’c W

Q @_@E Biology 15t Paper
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Centriole

< |

U Discovery: Van Benden. NST

U Nomenclature: Theodor Bovery A
U Present in algae, fungi, bryophytes, pteridophytes, gymnosperm

plants and most of the animal cells.

DADY/’fﬁﬁi

?? Then wherecentriole s absent ?

Prokgyoti ¢ ' atom (p
)\u' @_@E Biology 15t Paper
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There are three parts. E.g.-
e Cylinder wall)

* Triplets)

[There are 9 triplets, each formed

of three subtubules]

* Linkers).

oufEre @ gehw wsfin e

Centriole

LIS Microtubula
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* Microtubules . ey -
» Microfilament '
* Intermediate Filament T8 2ESS
S g LR
Functions 100% | 52 gg-:- -
- N 2 'l'-_""pa

> @-@H Biology 15t Paper

b L Mo Chapter 01: Cell and its structure (up to chromosomes)




Previous years questions

» Who discovered microtubules of plants?

(a) Svedberg

(b) Palade

(c) Van Benden

(d) Porter
| @-@H Biology 15t Paper
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Nucleus %g%/e

/7 Somt s are nm mweleated? RBC (matwre ), Platelek, eyelovy, Slole el

Iscovery and
nomenclature

e 1831, Robert Brown discovered nucleus in leaf cell
of orchid and named it.

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

v Multinucleated cells are callemm
v' Examples: Vaucheria, Botrydium, Sphaeroplea etc.
algae and some fungi including Penicillium.

e Nucleus can occupy 10-15% space of the cell. About
90% of sperm is nucleus.

Biology 15t Paper
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Nucleus

[~
a. Nuclear enmwj b&% Nucleus
— ——  —RoughER A o

« Composed of lipid protein bilayer.

« Diameter of nuclear pore is 8-9 nm.
* The pore is controlled by total 8 protein
granules.

= NUCIeoplasm Or kaWOIymphj-\V : ‘ | e .'Nucieolus

e« Contains chromatin reticulum and nuclec
* Main site of enzymatic action.

B Chromatin

"\L‘J' @_@E Biology 15t Paper
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Nucleolus

e Nucl is—usually divided in 3 parts - fibrous, granular and matrix.

e Principal chemical elements of nucleolus are protein, RNA and very little
amount of DNA.

e Synthesizes RNA and proteins.

e No membrane has been discovered.

(d) Nuclear reticulum or chromatin fibegs

e Carrier of genetic materials
e In fact, DNA + protein (histone and non-histone) = chromatin
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\CIONEY . . .
;&LLEL w&p ForesKnan @M

d Main enzyme is catalase.

Hp 0t 0
Glyoxysome '\)\L%g L

d Converts IiMar during germination of seed
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Poll Question: 05

» Which one is not Cinocytic?
(a) Vaucheria
(b) Botrydium
(c) Penicillium
(

d) Spirogyra

,‘!, @_@H Biology 15t Paper
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Poll Question: 06

» How many protein granules can be found in each nuclear pore ?

(a) 9
(b) 8
(c) 4
(d)3
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Chromosome

bserves some filamentous structures during cell division Strasburger
Observed chromosome in the nucleus of plant cell Karl Nageli
med chromatin Walter Flemming
Q Described as a container & carrier of hereditary traits Sutton ¢ Boveri
/Named chromosome W. Waldeyer

Numerics:
“+ Where is the largest and smallest in plant?
% Some important chromosome numbers of organism.
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Structure of a Chromosome

Parts of a chromosome

O Chromatin

0 Chromatid

O Centromere
O Arms

U Kinetochore
O Chromomere
O Secondary Constriction
O Satellite

O Telomere

0 Matrix

O Pellicle

¥ Srars

cuforew g€ 50w asfee

TELOMERE——3
SATELLITE~— 20 ¢ (gt
SECONDARY
CONSTRICTION

NUCLEOLAR
ORGANIZER (NOR)

PRIMARY
CONSTRICTION

KIETOCHORE FOR
ATTACHMENT OF
SPINDLE FIBRES

CENTROMERE

Chapter 01:
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Structure of a Chromosome

Chromatin:
« Heterochromatin —  More coiled,
contains inactive DNA.

active DNA.

Chromatid:
* In metaphase stage, the chromosome is seen
longitudinally divided into two segments.
« Each segment is formed of single DNA molecule.

¥ Srars

Euchromatin

» Euchromatin — Less coiled, contains o

Biology 1t Paper
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Structure of a Chromosome

ntromere:

An ideal chromosome contains orily one centromére.

Secon Constriction
A name — Nucleolus reformation area

Satellite

O The_chromosome where satellite is present/Nucleolus containing chromosome is
ed — SAT chromosome .

Cotton, jute, pea etc. plants has some chromosomes containing satellite.
) 15t chromosome of chickpea contains satellite.

 Secondary constriction called SAT helps in formation of nucleolus.
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P AA Telgm____ere [A

/

~ 44
Y

Cortreo\
ﬁ%m

1 Repeated sequence of DNA in the head o
chromosome is telomere. “

U Protects the coding region of DNA from
destruction during cell division.

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

] Telomerase enzyme helps to prevent ag
process in human.
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Chromosome

A

Chromosome
Chramatid Cheomalid

’Q %@H Biology 15t Paper
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Chromosome

A

Nucleosome
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Classification

Centromere
L g

centnc Acrocentric Sub-metacentric Metacentric

1&( Four morphogenic types of chromosomes

According t e position of centromere
(1) Metacentric — V shaped.

(i1) Sub-metacentric — L shaped.

(ii1) Acrocentric — J shaped.

(iv) Telocentric — I shaped.
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Classification
W "

According to the number of centromere

(1) Monocentric — In most of the plant species.

(i1) Dientric — In some species of wheat.

1)7) Polycentric — In some species of banana (Musa sp.).
(1v) Diffused — No centromere is distinctly visible.

Normal
Chromosome

,@) %@H . Biology 15t Paper

Dicentric
Chromosome
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Classifications

According to Gender

determination and size: X 2X ‘ﬁ 1‘ sk ga sk !’F‘.;‘ .g

(i) Autosome .*‘.!§IV!uu .

13 14 15 18 19 20 21 22 X Y

(i) Sex Chromosome

Sex Chromosomes
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Chromosome

2?2 So which are the largest and smallest
chromosome of human cell?
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Chemical structure of Chromosome

B :
\\\O}k@ Chemical structure of chromosomes
4
g ! 0 !
Nucleic acid Protein Metallic ions Enzymes
4
! 4 — Ca*t
— RNA — DNA Polymerase
N
RNA Polymerase
g O d
Histon (alkaline) The Non-histone (acidic) __| Nucleoside triphatase
structural components of Acting as an enzyme
chromosomes Role as ||
About 500 types
| Hl
— H,(A&B)
S H3
S H4
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- Chemical Components of Chromosome

MBF>

» The proportion oE DNA and histone protein in chromosomes is 1:1.
/ o
» The amount of DNA in various components of chromosomes is about

45 percent. Protein accounts for 55 percent.
» The amount of RNA in a chromosome is 0.2-1.4 percent.

» Almost 90% chromosome of organisms are present in DNA.

L oo
%§ . \hos om2 o

M oCRoNE lalor P Y7
/
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Functions of Chromosome

1. Contains DNA or gene molecule.
C?hromosome is the carrier of heredity/ EW

——

Chromosome plays a special role in cell division by dividing itself.
4. Protein synthesis by mRNA produced according to the template of DNA.

5. pex chromosome plays special role to determine sex of organisms.

e' arrier gene of inheritance works as a |plueprint of life \of organism
nP\3Y)
/
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Previous years questions

» Amount of DNA and Histone in the chromosome is respectively-
(@) 35% and 55%
(b) 45% and 50%
(c) 50% and 40%
(d) 25% and 65%
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Major differences

@ Prokaryotic and Eukaryotic cell / Plant cell and animal ce
= Cell wall and Cell membrane

* Ribosome and Lysosome

@Smooth and Rough ER

@ All 3 plastids

= Nucleus and Nueteolus

Conhromar Y
an@f— 2
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V\@ All special names

A

A\ =)
Name OV7° Also known as-
. Golgi filed /Dictayosome / lypochondria/idiosome / Traffic
Golgi Body ,
police of cell/Carbohydrate factory/PACKING house
Base line of life
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All special names-

A

Name Also known as-

- Bag of hydrolytic enzymes/ Stomach of a cell/Suicidal squad or
Lysosome b
ag

Chromosome Base of heredity , Carrier of heredity
Proteasome Main switch of a cell

g %@E Biology 15t Paper
~ael 5. sl Chapter 01 : Cell and its structure (up to chromosomes)




/ " cemst zrﬂ(i: 318 =

www.unmeshbd.com



