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D. Hull, “Thermodynamics and Kinetics of Spontaneous Generation,”
In Nature, 186, pp. 693-694
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“No satisfactory synthesis of fatty acids is at present available. The

action of electric discharges on methane and water gives good yields
of acetic and propionic acids, but only small yields of the higher fatty
acids. Furthermore, the small quantities of higher fatty acids that are

found are highly branched.”

S. Miller, and L. Orgel, The Origins of Life on the Earth p. 98.
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A central question in evolution is how simple protocells first arose

and began the competitive process that drove the evolution of life.

National Science Foundation (2013). 'Exploring Life's Origins —

Protocells'. Retrieved 2014-03-18.
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Chen, Irene A.; Walde, Peter (July 2010). 'From Self-Assembled

Vesicles to Protocells’ (PDF). Cold Spring Harb Perspect Biol. 2 (7.)
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Deamer, D.W. 1997. The first living systems: a bioenergetic

perspective. Microbiol. Mol. Biol. Rev. 61(2):2395“§Ai 261.
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Deamer, D.W., E.H. Mahon and G. Bosco. 1994. Self-assembling and

function of primitive membrane structures. In: Bengtson, S. (ed.)



Early life on Earth, Nobel Symposium, No. 84. Columbia University

Press, New York, pp. 107a"8A+115.
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Jesse Gray, Shana Groeschler, Tony Le, Zara Gonzalez (2002).

'Membrane Structure' (SWF). Davidson College. Retrieved 2007-01-

11.
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The top of the ATP synthase
compl in smal

While the other complexes in
the electron transport chain

uses the gradient to synthesize
ATP from ADP and Pi.
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Capsule
Cell wall
Plasma membrane

Cytoplasm

Ribosomes
Plasmid
Pili

Bacterial Flagellum
Nucleoid (circular DNA)
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From prokaryotic cell to eukaryotic cell is a big leap.
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Structures of Prokaryotic and Eukaryotic Cells

Structure of a Prokaryotic (Bacterium) Cell Structures of Eukaryotic (Mammalian

Nucleoid (Circular DNA)
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Nucleus
Number of
chromosomes
Cell Type

True Membrane
bound Nucleus
Example

Genetic
Recombination

Lysosomes and
peroxisomes

Microtubules

Endoplasmic
reticulum

Mitochondria

Cytoskeleton

DNA wrapping on
proteins.

Ribosomes
Vesicles

Golgi apparatus

Chloroplasts

Eukaryotic Cell

Present

More than one
Usually multicellular
Present

Animals and Plants

Meiosis and fusion of
gametes

Present

Present

Present

Present
Present

Eukaryotes wrap their
DNA around proteins
called histones.

larger
Present
Present

Present (in plants)
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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
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


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

Eukaryotic Cell Prokaryotic Cell

Microscopic in size; Submicroscopic in size, composed of
membrane bound, only one fiber

Flagella usually arranged as nine
doublets surrounding two

singlets
Permeability of Selective not present
Nuclear
Membrane
Plasma Yes Usually no
membrane with
steroid
Only in plant cells and Usually chemically complexed
Cell wall fungi (chemically
simpler)
Vacuoles Present Present
Cell size 10-100um 1-10um
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Creation not Evolution
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Bacterial flagellum



Order of Flagellum Self-Assembly

Filament

Filament

Junction
Hook
L- and P-rings

Rod

c
= Rotor (C-ring)
=
o~

! Stator

]
C-ring E MS-ring and
Type lll export proteins

secretion system
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Science 10 December 1999: Vol. 286 no. 5447 pp. 2165-2169 DOI:

10.1126/science.286.5447.2165
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Kowalski, Heather. 'First Self-Replicating Synthetic Bacterial Cell'.

Press Release. Retrieved 17 December 2012.
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