Simple, Small and Fast-Dividing

The Biological Blueprint of Prokaryotic Cells
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The Prokaryotic Paradigm

Prokaryotes represent the fundamental baseline of cellular life. They are universally characterized by their
lack of membrane-bound organelles and =mt their ability to multiply far more rapidly than eukaryotic cells.
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Exception Alert:

While most prokaryotes
possess a cell wall,
mycoplasma are a
notable evolutionary

exception.
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Measuring Efficiency: The Microscopic Scale A

Diminutive size is a primary driver of evolutionary success, allowing for TopAll
exceptionally high surface-area-to-volume ratios and rapid division rates.

10-20 pm - Typical Eukaryotic Cell

1-2 ym — Typical Bacteria

0.62-0.2 pm — Viruses 0.1 ym - PPLO .




Morphological Diversity 4

Despite sharing a fundamentally similar internal organization, prokaryotes exhibit a
specific range of external structural shapes adapted to their environments.
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Bacillus Coccus Vibrio Spirillum

rod-1like spherical comma-shaped spiral
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The Genetic Core: Stripped

O

for Speed

Genomic DNA

Naked genetic material. No well-defined
nucleus or nuclear membrane. Exists as
a single chromosome/circular DNA free
in the cytoplasm.

Evolutionary Advantage:

Plasmids confer unique phenotypic
characters to the bacteria, most
notably resistance to

Plasmids O
Extra-chromosomal

circular DNA.

antibiotics. They are heavily
utilized in modern

biotechnology to monitor
bacterial transformation.
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The Cell Envelope: A Three-Layered Defense Po©

Most prokaryotes possess a chemically complex envelope. While each layer performs TopAl

a distinct function, they act synchronously as a single protective unit.

o Layer 1: Glycocalyx

Can exist as a loose sheath
(slime layer) or a thick,
tough capsule.

0 Layer 2: Cell Wall
Determines cell shape and
provides strong structural
support to prevent bursting
or collapsing.

Layer 3: Plasma Membrane o©
Selectively permeable
barrier structurally
similar to eukaryotes.

Gram Stain Note: Gram Positive

vs. Gram Negative classification
is based entirely on variations in
this envelope architecture.



Modular Machinery & Surface Appendages

Ribosomes
(The Synthesizers)

Non-membrane bound structures.
Composed of two subunits (50S + 30S
= 70S).

They form polyribosomes/polysomes to
translate mRNA into proteins.
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70S Ribosome

Mesosomes & Inclusions
(Storage & Support)

Inclusions like phosphate,
cyanophycean, and glycogen granules
lie free in the cytoplasm as reserve
material.

Unique Prokaryotic
Feature:

Mesosomes are
specialized
infoldings of the
plasma membrane
(vesicles, tubules,
lamellae) that

surface area for
respiration,
enzymatic content,
and cell wall
formation.
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Appendages
(The Interface)

Flagella: Provide motility (composed
of filament, hook, and basal body).

Pili: Tubular structures.

Fimbriae: Bristle-like fibers for
attachment to host tissues or rocks.
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4  The Blueprint Synthesized

plasmids

{ o Prokaryotes are not merely
Ve @ ‘primitive’ cells; they are highly
optimized biological machines. By
stripping away the nucleus and
complex membrane-bound
organelles, and relying on a highly
protective three-layer envelope
and naked, rapidly accessible
O 7 7 a7 genetic material, they achieve
M- PR Y unparalleled rates of division and
NN environmental adaptability.

glycocalyx
cell wall

plasma membrane

naked circlar DNA

They are simple by design, small
by necessity, and fast-dividing by
nature.

ribosomes



What TopAll Pro Does Differently

You've Learned
the Theory.
Now Let s TestIt.

Reading notes gets you knowledge.
Practicing MCQs gets you marks.
That's exactly what TopAll Pro is built for.

Stuck? Snap it. Solve it. — Doubts Al
Photo — step-by-step solution in seconds, 24/7

Your Al Coach finds your blind spots
Concept-level weakness detection — not just chapter-level

4.5 Lakh+ questions. Never run out.
13x more content than any other prep app in India

Build your own test in 60 seconds
Pick a chapter, set difficulty — Al does the rest instantly.

Al Recommandation that helps you improve
Al Recommandation Analysis your Tests and tell you where

vV VvV VYV VvV WV

Try TopAll Pro Now

you need to improve.

‘> Practice the moment you finish studying 4.5L+ 1.5L+ Al Powered

Jump in while the concept is still fresh in your head MCQs Students In-Depth Analysis




