Cell Structure

A-Level Biology = Topic 1

A-Level Biology



Cell Structure

What we will cover

The light microscope
Magnification & resolution
Animal & plant cells

Organelles

Prokaryotic cells

a eukaryotic cell

Viruses
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The light microscope

to the eye
<« eyepiece lens

< objective lens
ﬁ specimen on a slide
stage
< condenser

<~ lamp (light) bacteriophage tem
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Making a slide

s

\
[ ] [ ] l_/_|
1. specimen 2. add a drop 3. lower the cover
on a slide of stain slip at an angle

A temporary wet

mount [[5A+3E 5 specimen on a
slide Z{if7 F, a drop of stain, then
lower the cover slip =35 5 at an
angle (no bubbles). Drawings:
sharp single lines, no shading,
correct sizes, labels that don't
Cross.
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Magpnification and actual size

e image size
magnification = ———
actual size
1mm = 1000 pm 1pm = 1000nm | | same unit top & bottom

Worked example

a chloroplast is 25 mm at x5000 = actual size = 25/5000 = 0.005 mm = 5 pm

Measure real cells with a calibrated eyepiece graticule E 5=l <.
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Resolution and the electron microscope

Resolution 43#%% is the smallest
gap at which two points still look

separate.
o [ I ) .
An electron micro-
) ) ) scope L+ T {55 uses a
light microscope: electron microscope: shorter wavelength i+,
the two blur into one resolved as two so it resolves far finer detail

— SEM #3# (surface) and
TEM 5} (inside).
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The animal cell

Nucleus
Nuclear pore
Chromatin
Nuclear envelope
Nucleus
Nucleolus Peroxisome

Microtubule
Lysosome
Free Ribosomes
Mitochondrion
Plasma membrane.
Golgi vesicles
(golgi apparatus)

Intermediate Filaments

Ribosomes

Rough endoplasmic reticulum
‘Smooth endoplasmic reticulum.
Actin Filaments

Cytoplasm
Secretory vesicle
Centrosome:

(with 2 centrioles)

A eukaryotic cell Z4Z 4}z
keeps its DNA in a

nucleus #ffiE1%;

organelles Zffinzg float in the
cytoplasm #fifi7i. Every job
that needs energy uses

ATP ATP made in respiration.
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Organelles and their jobs

nucleus mitochondria rough ER
YRt E5 7 A1 HELTE PR JB
el DL e respiration — ATP makes proteins
trols the cell
Golgi body ribosomes lysosomes
= RE A TAER{K

packs into vesicles

join amino acids

break down waste
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The plant cell

Filamentous
cytoskeleton

Plasmodesmata
Small membranous

Plasma membrane vesicles

Cell wall

Chloroplast

Thylakoid membrane —__ Z3 . i |
Starch grain \
9 ] \ \ Smooth
| endoplasmic
Vacuole reticulum

Vacuole — \
Tonoplast ] i K, Ribosomes

Mitochondrion
(mitochondria)

Peroxisome
Cytoplasm
Nucleus

Golgi vesicles

Nucleolus

Golgi body Rough

(Golgi apparatus)  endoplasmic
reticulum

A plant cell also has:

m a cell wall 45 of
cellulose 4=

m chloroplasts H4:{f for
photosynthesis -4 1E A

m a large permanent
vacuole it

Animal cells have none of these.
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LProkaryotes and viruses

Prokaryotic cells

Capsule
Cell wall
Plasma membrane

Cytoplasm

Ribosomes
Plasmid

Pili

Flagellum

Nucleoid
(circular DNA)

A prokaryotic cell [7iZ4ff (a
bacterium #f) is small
(1-5 pm) & simple:

m circular DNA free in the

cytoplasm — no nucleus

m 70S ribosomes:
peptidoglycan ffE24E wall

m no double-membrane
organelles
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Viruses

A virus j5= is non-cellular FE4HfE:

glycoprotein (spike) m a core of nucleic acid %[ —
— lipid envelope DNA or RNA

nucleic acid (DNA or RNA) ~ capsid (protein coat) m a protein capsid 7c%; some

have a lipid envelope %

It can only copy itself inside a living
host 55 cell.
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Topic 1 — key takeaways

0 Microscopy e Resolution

magnification = image / actual electron microscope resolves finer
size detail

e Eukaryotes o Prokaryotes
nucleus + membrane-bound no nucleus; viruses are non-

organelles cellular
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Check yourself

Write the magnification equation.

Which microscope has higher resolution,
and why?

Name the organelle where respiration
makes ATP.

Does a prokaryote have a nucleus?

Answers 1. magnification = image size / actual size 2. electron (shorter wavelength)
3. mitochondria 4. no
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