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TOPIC 1: STRUCTURE OF CELL
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DESIGN THINKING IN STRUCTURE OF CELL WIWW.SSgroups.com
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Empathize — Life’s needs.

Ideate — Multiple survival strategies.
Prototype — Models & representations.
Define — Organelles as problem-solvers.
Test — Experiments & validations.
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Introduction & Basics >
Cell Membrane (Plasma Membrane) >
Cell: Structure and Functions <

Cytoplasm >

Core Organelles (Eukaryotic) >
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INTRODUCTION A ssgroups.coe

Mitochondrion

Shared Principles

Problem-solving, adaptation, Ribosome

testing

Cell Biology

Study of cells

Cell
Cytoplasm

Basic unit of life

Design Thinking can
membrane

. . reticulum
Creative problem-solving
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FUNCTIONS OF CELL

Cell Wall Structure and Function

@ Permeability

Allows passage of
substances

@® Rigidity

Maintains cell turgidity

® Plasmodesmata

Connects cytoplasm of
adjacent cells

@® Middle Lamella

Cements adjacent cells
together

@ Celi Wall

Protects and shapes the cell

07-11-2025 HAP |STRUCTURE OF CELL | DR.RAJALEKSHMI. K| AP | SNSCPHS

FUrIoris
WWW.SNSEroups.com




FUrIoNs

CELL COMPONENTS o ssgroups.coe

CELL MEMBRANE
Comparing Cell Membrane and Cell Wall

Glycoprotein Carbohydrate Glycolipid

Globular Cholesterol

protein

Flexible
Structure

Rigid Structure

Phospholipid Cellulose

Bilayer Composition " ol " gl
Alpha-helix = Peripheral
protein Channel protein protein
Controls Provides
Entry/Exit Support CELL WALL [@BYUS

Nucleus

Mitochondria

Vacule

Chloroplast
Cell Membrane Cell Wall

Cytoplasm
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CELL COMPONENTS

Nucleus 56
Nucleus and Centrosome

Microtubule-
@ Membrane- I:lﬂ:D organizing
bound organelle centers
E:]""O Controls cellular O Organizes
=, activities spindle fibers
Centrosome 1
[ ] Mother centriole
Nucleus Centrosome

Daughter centriole

4 Suinmsalachs
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CELL COMPONENTS

Comparing Chloroplast and Cytoplasm Functions
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Contains chlorophyll

Site of photosynthesis

07-11-2025

@ Fluid inside the cell

D@ Supports organelles

Chloroplast

Cytoplasm
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Chloroplast Structure

Inner Membrane

Granum




CELL COMPONENTS D
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Mitochondria

Inner Intermembrane Matrix Quter
membrane membrane

Cellular Harmony

Golgi Bodies N\

crdisa Ribosomes
ris
Mitochondria Processes and SR
packages proteins for FOF1-ATPase-{ ' ° o0 .
Generates energy for cell use. 0
cellular activities.
Golgi Apparatus

Incoming
transport vesicles Cis face

_ Cisternae

! Secretory
" 2 vesicle
Trans face J "
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Ribosomes and Vacuoles Ribosome

P site A site
Large subunit

Codon
Vacuoles
= - \
mRBNA
Storage and waste Small subunit
management —
Cell wall
- Cytoplasm
Ribosomes Cell membrane
c 4=
Protein synthesis @
. ~—— Vacuole
machinery
: /| - Cell sap

~ Tonoplast

Plant cell
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PLANT CELL

ANIMAL CELL

1. Cellulose cell wall present external to
cell membrane.

1. No cell wall, outermost structure is cell
membrane or plasma membrane

2. Vacuoles are usually large.

2. Generally vacuoles are absent and if
present, are usually small.

3. Plastids present.

3. Plastids absent.

4. Golgi body present in the form of units
known as dictyosomes.

4. Golgi body well developed having 2
cisternae

5. Centriole absent.

5. Centriole present.

Plant Cell
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EUKARYOTIC CELL

PROKARYOTIC CELL

Nucleus distinct, with well formed

v'Nucleus not distinct, it is in the form
nuclear membrane. of a nuclear zone
‘nucleoid’. Nuclear membrane absent.

Ribosomes - 80 S

v'Ribosomes - 70 S

Distinct compartments in the cell i.e.
the cytoplasm and the nucleus

v"No compartments.

Each chromosome is linear with its two
ends free.

v'"The chromosome is circular and remains
attached to cell membrane at one point.

Each chromosome has one linear
double- stranded DNA

v'The chromosome has single double-
stranded circular DNA molecule and is not
associated with histones.

Eukaryotic Cell

.............

p,lus ( Vs cell wall

1‘\’\ \ /‘/
> }// \'/\//

/4 / -~ nucleoid (DNA)
s

~ plasma membrane

R — — cytoplasm

- ribesomes

flagellum —
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Microscope observation (nucleus, membrane
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EXPERIMENT & VALIDATE CELL CONCEPTS PO

OSMOSIS

I
l e

Osmotic + Ne
pressure | & @
*

L4

Semipermeable
membrane
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REVERSE OSMOSIS

External
pressure

Solution
Pure waler

Osmosis/diffusion experiments for membrane
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EXPERIMENT & VALIDATE CELL CONCEPTS Wi snsgroups.com
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Endocytosis
1
I 1 1
a tosis Macropinocytosis \ '.?",,:,':(";"g"f:"'
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Enzyme assays for mitochondria & lysosomes
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SUMMARY

Cell

X

Basic unit of life

Plasma Membrane

@

Outer boundary regulating substance
movement

Cytoplasm

<

Gel-like substance containing organelles

Organelles

3§

Specialized structures performing specific

\ tasks
/ V4 / \
4 g o ,:33 -’\ O Nucleus
S ’ / [""’" \\ \ -+
— / / SALD Control center storing DNA
/
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CLASS ASSESSMENTS
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wWhich scientist coined the
Term "cells™ atter observing
small comparoments imn a
piece of cork im 1 66572

mThe "Cell Theory,” fornmulated
by MO Schieidemn amnd

T heodore Schwamm,
mMmaintains all of the Followimng
(=5 derl=]n] o

wWwWhich of the followimng
Ccomponents is absent im a
prokaryotic cell?

A eukaryotic cell's ribosorme
Type is 80 S, while a
prokaryotic cell's ribosorme
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