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Cell :
The Unit of Life
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CELL THEORY & DIVERSE CELL FORMS

»
Leeuwenhoek - Robert Brown - Schleiden - Schwann - Virchow -
first described nucleus plants are animals are made new cells arise
living cells made of cells of cells and from pre-existing
cell Produc’cs cells
® CELL = fundamental structural and FORM FITS FUNCTION
functional unit of all living organisms. r ™
biconcave amoeboid lons branched tall columnar elongo.ted
o UN[CELLULAR:‘F one cell Pe"\c‘”'"\s all red blood cell white blood cell nerve cell epithelial cell tracheid
essential life functions and can exist
independen’clg ’
® MULTICELLULAR: many specialised
cells coopem’ce.
( MODERN CELL THEORY K
1. All living organisms are composed of .
cells and products of cells. . ostrich eaq -
Mycoplasma many bacteria \ human RBC 3 nerve cells -
) L= 5 T > @ = largest isolated —» S
L2.. All cells arise from pre-existing cells. about 0.3 pum f 3-5 pm ‘ about 7 pm s?;gle ce& E)n; e.?t tcheils
J
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PROKARYOTIC & EUKARYOTIC CELL ORGANISATION

PLASMA MEMBRANE + CYTOPLASM + DNA + RIBOSOMES

Typical Bacterium 1-2 pm

Feature

Prokargo{ic Cell

Eukaryotic Cell

Nuclear
organisod:ion

no membrane-bound
nucleus

nucleus enclosed bg
nuclear envelope

DNA

mainlg circular genomic

DNA organised into

orsanisaﬂon DNA in nucleoid; chromosomes
plasmids may occur

Membrane-bound

organelles absent present

Ribosome 'l:gpe 70S 80S in cytoplasm

Usual size

3enerally smaller

3enerally larger

Examples

bacteria, cyanobacteria,
mycoplasmas

protists, fungi, plants,

animals

CYTOPLASM is the main arena of cellular reactions.

Capsule

Cell wall

Plasma membrane
Cytoplasm

Nucleoid (circular DNA)
Plasmid

Ribosomes (70S)

Flagellum

Plasma membrane
Cytoplasm
Nucleus

Nuclear envelope
Nucleolus

Endoplasmic reticulum

Mitochondrion
Ribosomes (80S)



PROKARYOTIC CELL PLAN & CELL ENVELOPE

CELL ENVELOPE (ouTsIDE TO INSIDE)

glyeeeaifx GLYCOCALYX —> CELL WALL—> PLASMA MEMBRANE
cell wall f =z
+— Glycocalyx:
plasma membrane « loose = SLIME LAYER
cytoplasm e thick and tough = CAPSULE
nucleoid —— Cell wall:
plasmid shape, support and protection
. Ty against bursting /collapse.
polysome M!coElasma lacks a cell wall.
inclusion body —— Plasma membrane :
selectively permeable.
e g 0 : =N 3 : :
Nucleoid : Plasmids: Ribosomes : Bl eluctnohodies 3
main circular small extra 50S + 30S = 70S non-membrane-bound storage reserves.
i ircular DNA, i is. )
genomic DNA, circular . protein synthesis @O conenhasphate
no nuclear may carry traits POLYSOME = several (:\’29@ fanile
membrane. such as antibiotic ribosomes translating 3
resistance. one mRNA. gas vacuole
- N NS J o 5

SPIRILLUM - spiral |

BACILLUS - rod VIBRIO - comma

& COCCUS - spherical

Gro.m—positive bacteria
retain Gram stain;

Gram-negative bacteria

do not.
» e =




BACTERIAL SURFACE STRUCTURES & MEMBRANE SPECIALISATIONS

1. BACTERIAL FLAGELLUM - motility 2. PILI: elongated tubular protein 3. CHROMATOPHORES :  pigment-bearing
structures; may mediate internal membrane sss’cems in some
attachment / conjugation dependina photosynthetic prokarﬂotes such as

cyano bacteria.

FILAMENT

Plasma membrane

Chromatophore
(thalakoid membrane)

HoOK

Phycobilisomes

BASAL BODY (pigment particles)

Cstoplasm

FIMBRIAE: short bristle-like fibres; (—— CORRECTION CARD \
* Motile bacteria vary in flagellar commonly aid attachment to CLASSICAL MESOSOME - historical term.
- /o.rransement. surfaces or host tissue.

Larae vesicular, tubular or lamellar folds seen
after conventional chemical fixation are
Senerallﬂ preparation artifacts, not universal

- Monotrichous  (one polo.r)
Lophotrichous  (tuft at one pole)
= Amphitrichous (one at each pole)

= Peritrichous  (all around the cell)

bacterial organelles \

Do not assign them DNA-replicaﬂon or
Uespiro.torﬂ functions.

e Non-motile bacteria lack P e = - -

: : ¢ I Some bacteria can possess senuine specialised !
functional -Flaﬁella. Neither is the locomotorg -Flagellum. : membrane invaginations, but these are not I'
|

|

I the classic universal mesosome.
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