ANNA ADMINISTRATIVE STAFF COLLEGE
Presents

TNPSE GROUP-4

Su@'we Tonic

MAIN CONCEPTS OF LIFE SCIENCE CELL-I

UNIT-1 -BIOLOGY 2 W wellesr (P&HRW CHTLUMBH &6 Q&F6v-I




[EEVET— e
\ Nudlear lamina o
+———Nucleoplasm

»—\L Chromatin

p

- P,

&uﬁ]u‘]u.l(y:esﬁs\m

Adenine

Thymine

Backbone




CELL Q&6V

The cell is the basic structural and

functional unit of every living
organism.
The cell is self-sufficient to carry
out all the fundamental and
essential functions of _an
organism.
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Robert hooke‘éscovered cell in 1665

and built a compound microscope.

Now a days an electron
microscope is used to magnify the”
cells and observe the cells.

Robert hookcf/published a book -
Micrographia,” where he first used
the term Cell~”

In Latin the word 'cellua’ means a

small chamber. Eﬂ]

The study of cells is called ‘Cell
Biology'.
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CELL STRUCTURE - Q& 6v69]60T 9{6mLOLIL]

1. An outer cell membrane” 1. Q&F6VEM6V FrMmM) &mevor LILI(hLD
2. A liquid cytoplasm. Lleler] 2 emTWITeT GI&F6L &Feuey
3. A nucleus. 2. @U@J blemev  eMFLGLIT
Many of miniscule but distinct structures Iﬁ]GITIT.B:LD . . .
called Organelles lie within the cell. 3. 2 L& QFeuedledr 2 6T Lie
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HISTORY OF CELL | @&6v6dl60T au 6L ITMI

Year Scientist Events
1665 Robert Hooke Ceined word “Cell”
1670-74 | Anthony van Leeuwenhoek First living cells observed in
microscope - Structure of bacteria
1831-33 Robert Brown Presence ofﬁz\leusin cells of orchid roots
1839 Jan Evangelista Purkyﬁe _ Coined “protoplasm” = C P+ 5y
(J.E. Purkinje) -
1838-39 | Schleiden & Schwann Cell theory
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HISTORY OF CELL | @& 60651 60T 6uFevLITM)
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TYPES OF CELL:

On the basis of the cellular
organization and the nuclear
characteristics, the cell can be divided
into

1. Prokaryotes
2. Mesokaryotes
3. Eukaryotes

1. Prokaryotic cell

> The v unicelluar organisms = like
Bacteria has Prokaryotic cells.

» It has No true nucleus: .

» This type yf nucleus is called as
nucleiod.
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> No nuclear membrane is around this
nucleiod.

» These cells were the first form of life
on earth.

. Example: Bacteria, blue green
algae, Mycoplasma, Rickettsiae and
Spirochaetae. Eschericia coil
bacteria.
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Mesokaryotes

» |In the year 1966, scientind
his coworkers proposed another kind
of organisms called mesokaryotes.

» These organisms which shares some
of the characters of both prokaryotes
and eukaryotes _anima)

» Certain Protozoa like Noctiluca, some
phytoplankton’sp‘”ﬁke Gymnodinium,
Peridinium and Dinoflagellates are
representatives of mesokaryotes.
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Eukaryotic cell: w,C&fCWML (B &6
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» Few organelles may be arisen by (Endosymbiosis) GIeDD e GBS

endosymbiosis which is a cell 2 6T 2 MIIL|& ST CHmern) &
living inside another cell. QF6L WMHAMTI Q&FevedlsvieT
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Ex. Plants, animals, most of the

EUKARYOTIC CELLS
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fungi and algae. «
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Nucleolus

Eukaryote

Ribosomes

Cell
membrane
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Prokaryotic Cell

Eukaryotic Cell

1. | Itis generally smaller (1-10
micro metre) in size

1. | Itis comparatively larger (5-100
micro metre) in size.

It lacks a well organised
nucleus as its nuclear material

is not surrounded by a nuclear

2. | It contains a well organized
nucleus as its nuclear material
is surrounded by a nuclear

membrane. membrane.
3. Y1t has a single chromosome 3. { It has more than one chromosome.
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4 .| Nucleolus is absent 4 | Nucleolus is present
@ It lacks membrane bound cell 5.\//It possess membrane bound cell
organelles. organelles.
Cell division occurs by fission 6. | Celldivision takes place by mitosis
or budding. Mitotic and meiotic and meiosis.
divisions are absent (oY
. Y i
7. | Ribosomes are smalier@ 7. | Ribosomes are larger
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CELL TO ORGANISM
Q&F6vL (PFH6L 2 uilifleorib euemy

Many ceIIs function togetherto °
form tlssues C->T—>0>D0. S =

O3 D 4>
different t|ssue\ com 2.Ibmegf
together to form an organ and .

different organs to form an
organ system, which leads to .
form an organism.

However, in all living organisms
the cell is the functional unit -~
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PLANT CELL | Smeum Q& 6v

Plant cell STeUT 6\F60

Golgi apparatus

loroplast =

Nucleus
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Plasma membrane
—Mitochondrion

Centriole

Ribosome
Nucleolus

———Endoplasmic reticulum
: Nucleus

Lysosome

Golgi bodies

Cytoplasm

vacuole
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Difference between plant and animal cells

S. No

Plant cell

Animal Cell

1

Usually they are larger than animal cells

Usually smaller than plant cells

@

Cell wall present in addition to plasma
membrane and consists of middle
lamellae, primary and secondary walls

Cell wall absent

3 Plasmodesmata present Plasmodésmata absent
@ _Chloroplast present Chloreplast absent
5 ‘ Vacuole large and permanent

Vacuole small and temporary
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@resent around vacuole

Tonoplast absent ‘/

Centrioles absent except motile cells of
lower plants

Centrioles present
—

Nucleus at the centre of the cell

Storage material is starch grains

8 Nucleus present along the periphery of
the cell
9 Lysosomes are rare

-

Lysosomes present

- Storage material is a glycogen granules
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Plant cell

Animal cell

Plant cell has an outer rigid cell wall
which is made up of cellulose.

Animal cell lacks a cell wall.

2. Plant cell is larger than animal cell. | Animal cell is comparatively smaller
in size.
3. Plant cell has large vacuoles which|Animal cell usually lacks vacuoles.

occupy more space in the cell.

Even if they are present, they occur
in'minute sizes.
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cells of some lower plants.

Centrosome is present only in the All the animal cells have

centrosomes.

eukaryotic plant cells.

Lysosomes are found only in the|Lysosomes are found in all animal

cells.

Plant cell contains plastids.

Plastids are absent

material.
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Mostly, starch is the storage|Glycogen is the storage material.
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1. CELL MEMBRANE | Q&6L &Feuay

\v

v
It is also called Plasma membrane or Plasmalemma. It is the
outetr boundary of the cell. g
v, . . . .
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FUNCTIONS | Lievoil &6l

It allows the flow of materials
and information between
different organelles of the
same cell, as well as between
the adjacent cells. Therefore,
it is called (a selectively
permeable membrane or
semi permeable membranE)

protects the cell from injury \
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2. CELL WALL | @&F6v &euly

Cell wall is present only in plant D Qeevaour

cells. v

It is a rigid protective covering
outside the plasrh/a membrane.

Most of the plant cell walls are
made of cellulose. ¥~

The cell wall consists of three
layers namely, middle lamellg,
primary wall and secondary
wall.
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FUNCTIONS | Lievoil &6l

1. Cell wall gives a definite 1. Ogosaur OFodqise @@

shape to the plant cells. < @I L AUGAUSDHS
OENCEL:IE)
2. It provides mechanical 2 Qeeaiss o miflewis
strength to the cell v CENCEEIEN
3. It protects the protoplasm 3. Oseads 26Cer 2 sen
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PLASMODESMATA
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Each cell is interconnected with > Y :
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3. CYTOPLASM | e &L CGLTL6emm&FLD

The cytoplasm includes all living parts ° @ELGI—F&@T”%UD le—[@ ClFev FeU6)
of the cell with in the cell membrane, 2OMEMLSHSHIU  blFeLVI6TT  S{eMeTS S

_— LIS D) & 6T Q& IT60OTL, 60T ITEV
excluding the nucleus. /o Ls 66UG &6l 5 SleiTerm
Cytoplasm “Area of movement". HeSWIGWN. o
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The cytoplasm is made up of the QWHELILGS”
cytosol and cell organelles. « &L CLMTYeTM&LD &L GLITFIT6V

R«
The cytosol is a watery, jelly like

medium made up of 70% - 90% water
and usually colourless.
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The  portion of cytoplasm
immediately below the cell
membrane is gel like and is called
ectoplasm.

The cytoplasm between the
ectoplasm and nuclear membrane
is liquefied and is called
endoplasm. v

Cytoplasm  consists of  vital
molecules such as carbohydrates,
lipids, proteins, amino acids,
minerals and water.

It is the seat of cellular

metabolism.
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FUNCTIONS | Lieooil &6l

Cytoplasm helps in
intracellular distribution of
enzymes, nutrients and

other bio molecules within
the cell.

Synthesis of different types
of bio molecules ‘such as
proteins, nucleatides, fatty
acids etc., takes place in the
cytoplasm.
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PROTOPLASM vs CYTOPLASM
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In particular, the material inside
and outside the nuclear
membrane is known as

Protoplasm. £ - N +~cC p

The fluid inside the nucleus is
known as the nuclear fluid or
nucleoplasm and outside the
nucleus is called as cytoplasm.
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