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From prokaryotic cell to eukaryotic cell is a big leap.

Nucleus

Nuclear pore
Chromatin
Nuclear envelope
Nucleus

Peroxisome
Microtubule
Lysosome

Free Ribosomes
Mitochondrion
Plasma membrane Intermediate Filaments

Golgi vesicles

(golgi apparatus)

Ribosomes

Rough endoplasmic reticulum

Smooth endoplasmic reticulum /=
Actin filaments 4

Cytoplasm
ecretory vesicle

Centrosome
(with 2 centrioles)
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Structures of Prokaryotic and Eukaryotic Cells

Structure of a Prokaryotic (Bacterium) Cell

Plasma Membrane

Ribosomes

Nucleoid (Circular DNA) Reticulum

Capsule

Bacterial Flagellum

Microfilaments

Lysosome

Endoplasmic

Structures of Eukaryotic (Mammalian) Cells

Mitochondria  Rough

Reticulum .
Retic I Z
I "’:/ .
Golgi Apparatus Vo s Y 4
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Smooth Endoplasmic = Ribosomes

Endoplasmic
Reticulum
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Nuclear Pores
= Plasma NMemb
Nucleolus
Nuclear
Envelope

L~ Chromatin

Rough Endoplasmic
Reticulum
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Nucleus

Number of
chromosomes

Cell Type

True Membrane
bound Nucleus

Example

Genetic
Recombination

Lysosomes and
peroxisomes

Microtubules

Endoplasmic
reticulum

Mitochondria

Eukaryotic Cell

Present

More than one

Usually multicellular

Present

Animals and Plants

Meiosis and fusion of
gametes

Present

Present

Present

Present

o) sy al) ) 3lad Aasenl

Prokaryotic Cell

Absent

One--but not true
chromosome: Plasmids

Usually unicellular (some
cyanobacteria may be
multicellular)

Absent

Bacteria and Archaea

Partial, undirectional
transfers DNA

Absent

Absent or rare

Absent

Absent


http://www.diffen.com/difference/DNA_vs_RNA

Cytoskeleton

DNA wrapping on
proteins.

Ribosomes
Vesicles

Golgi apparatus

Chloroplasts

Flagella

Permeability of
Nuclear Membrane

Plasma membrane
with steroid

Cell wall

Vacuoles

Cell size

Eukaryotic Cell

Present

Eukaryotes wrap their
DNA around proteins
called histones.

larger
Present
Present

Present (in plants)

Microscopic in size;
membrane bound;
usually arranged as nine

doublets surrounding two

singlets

Selective
Yes

Only in plant cells and
fungi (chemically
simpler)

Present

10-100um

Prokaryotic Cell

May be absent

Multiple proteins act
together to fold and
condense prokaryotic

DNA. Folded DNA is then
organized into a variety of

conformations that are
supercoiled and wound
around tetramers of the
HU protein.

smaller
Present
Absent

Absent; chlorophyll
scattered in the
cytoplasm

Submicroscopic in size,
composed of only one
fiber

not present
Usually no

Usually chemically
complexed

Present

1-10um
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nucleoid (DNA)

pilus

ribosomes

food granule

prokaryotic
flagellum

> ‘—/'. ¥ ﬂ\
\\/. X O capsule or

1/\ 1 “ \‘ ; slime layer

plasma membrane

) cell wall
,, plasmid (DNA)

cytoplasm
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Graduate School of Science / Faculty of Science University of Tokyo

2013/12/19
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It is widely accepted that multicellular organisms such as humans
evolved from single-celled life forms. It has been inferred that the
transition from single to multicellular organism occurred in multiple

different eukaryotic organisms, but the mechanism by which it took

place remains a mystery.
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