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Discovering the Cell

1665 - Robert Hooke

Anton van Leeuwenhoek -
late 17th, early 18th 

centuries
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Ernst Ruska - 1938

Light micrograph

Scanning electron 
micrograph

Paramecium
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Cell Membrane

Transmission electron 
micrograph

Scanning electron 
micrograph
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External structure

Internal Structure
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Bacteria vs. Virus

Features Bacteria Virus

Living?

Has DNA (or RNA)?

Has cell membrane?

Has metabolism?

Reproduces independently?

nucleus

Animal cell
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Nucleus

rough ER

smooth ER

Endoplasmic Reticulum
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Protein-carrying
vesicles from ER
merge with Golgi
apparatus

Golgi
apparatus

Vesicles carrying
modified protein
leave Golgi apparatus

Golgi Apparatus

ER and Golgi function
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Lysosomes

ER, Golgi, & Lysosome Function after Phagocytosis

1 Enzymes are
synthesized in ER.

plasma
membrane waste

ERER
digestive
enzymes

food
vacuole

lysosome

Golgi

nucleus

4 Lysosome fuses with
food vacuole and
enzymes digest food.

3 Lysosomes bud
from Golgi.

2 Golgi modifies
enzymes.
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Mitochondrion

0.2 micrometer

Plant Cell - same organelles as an animal 
cell, plus a few more

nucleus
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Cell Wall

Chloroplast

1 micrometer
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Leucoplasts and other plastids

0.5 micrometer

One-celled Eukaryotic organisms have unique challenges.

A Paramecium must:
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(a) Cilium

(b) Flagellum

propulsion of fluid

return strokepower stroke
plasma membrane

direction of locomotion propulsion of fluid

continuous propulsion

ciliumParamecium
0.1 micrometer

protein
"arms"

central pair of
microtubules

section of cilium
(transmission EM)

basal body

plasma membrane
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contractile
vacuole

full reservoir

contracted reservoir

pore

collecting
ducts

central
reservoir

Reservoir contracts, expelling
water through pore.

Water enters collecting ducts,
fills central reservoir.


