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table 2—-1

Comparison of Prokaryotic and Eukaryotic Cells

Characteristic Prokaryotic cell Eukaryotic cell
Size Generally small {1-10 um) Generally large (5-100 um)
Genome DNA with nonhistone protein; DNA complexed with
genome in nucleoid, not histone and nenhistone
surrounded by membrane proteins in chromosomes;
chromesomes in nucleus
with membranous envelope
Cell division Fission or budding; no mitosis Mitosis including mitatic

Membrane-bounded
organelles

Nutrition

Energy metabolism

Cytoskeleton

Intracellular movement

Absent

Absorption; some photosynthesis

No mitochendria; oxidative
enzymes bound to plasma
membrane; great variation
in metabolic pattern

None

None

spindle; centricles in many species

Mitochendria, chloroplasts (in
plants, some algae), endoplasmic
reticulum, Golgi complexes,
lysosomes (in animals), etc.

Absorption, ingestion;
photosynthesis in some species

Oxidative enzymes packaged in
mitochendria; more unified
pattern of oxidative
metaboelism

Complex, with microtubules,
intermediate filaments, actin
filaments

Cytoplasmic streaming,
endocytosis, phagocytosis,
mitosis, vesicle transport

Source: Modilied from Hickman, C.P., Roberls, LS., & Hickman, F.M. (19%0) Biology of
Amimals, 5th edn, p. 30, Mosby-Yearbook, Inc., St. Louis, MO.
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Table 2-3 Approximate Chemical Compositions of a Typical Bacterium and a
Typical Mammalian Cell

Proteins, polysaccharides, DNA, and RNA are macromolecules. Lipids are not generally
classed as macromolecules even though they share some of their features; for example,
most are synthesized as linear polymers of a smaller molecule (the acetyl group on acetyl
CoA), and they self-assemble into larger structures (membranes). Note that water and
protein comprise most of the mass of both mammalian and bacterial cells.

Table 2-3 Molecular Biology of the Cell (© Garland Science 2008)
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GTTCCGGGGGGAGTATGGTTGCAAAGCTGAAACTTAAAGGAATTGACGGAAGGGCACCACCAGGAGTGGAGCCTGCGGCTTAATTTGACTCAACACGGGAAACCTCACCC human
GCCGCCTGGGEAGTACEOTCGCAAGACTEAAACTTAAAGGAATTGGCOGGGGAGCACTACAACGGOTGGAGCCTGCGETTTAATTGGATTCAACGCCGGGCATCITACCA  Methanococcus
ACCOCCTGOGEAGTACGACCGCAAGGTTARRACTCAAATGAATTGACGOGGECCCGE . ACAAGCGUTGRAGCATGTGRTTTAATTCGATGCARCGCGAAGAACCTTACCT  E. coli
GTTCCOGGE0GACTATGRTTGCARAGCTGAAACTTARAGGARTTGACGOAAGGGCACCACCAGOAGTGOAGCCTGCGECTTAAT TTGACTCAACACGGGARACCTCACCE  human
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Table 1-1 Some Genomes That Have Been Completely Sequenced

Mycoplasma genitalium has one of the smallest of all human genital tract 580 468
known cell genomes

Synechocystis sp. photosynthetic, oxygen-generating lakes and streams 3573 3168
(cyanobacterium)

Escherichia coli laboratory favorite human gut 4639 4289

Helicobacter pylori causes stomach ulcers and human stomach 1667 1590
predisposes to stomach cancer

Bacillus anthracis causes anthrax soil 5227 5634

Aquifex aeolicus lithotrophic; lives at high hydrothermal vents 1551 1544
temperatures

Streptomyces coelicolor source of antibiotics; giant genome soil 8667 7825

Treponema pallidum spirochete; causes syphilis human tissues 1138 1041

Rickettsia prowazekii bacterium most closely related to  lice and humans 1111 834
mitochondria; causes typhus (intracellular parasite)

Thermotoga maritima organotrophic; lives at very high hydrothermal vents 1860 1877
temperatures

Genome size and gene number vary between strains of a single species, especially for bacteria and archaea. The table shows
data for particular strains that have been sequenced. For eucaryotes, many genes can give rise to several alternative variant
proteins, so that the total number of proteins specified by the genome is substantially greater than the number of genes.

Table 1-1 (part 1 of 2) Molecular Biology of the Cell, Fifth Edition (© Garland Science 2008)



Table 1-1 Some Genomes That Have Been Completely Sequenced

Methanococcus jannaschii  lithotrophic, anaerobic, hydrothermal vents 1664 1750
methane-producing

Archaeoglobus fulgidus lithotrophic or organotrophic, hydrothermal vents 2178 2493
anaerobic, sulfate-reducing

Nanoarchaeum equitans smallest known archaean; hydrothermal and 491 552
anaerobic; parasitic on another, volcanic hot vents
larger archaean

Saccharomyces cerevisiae  minimal model eucaryote grape skins, beer 12,069 ~6300
(budding yeast)

Arabidopsis thaliana model organism for flowering soil and air ~142,000 ~26,000
(Thale cress) plants

Caenorhabditis elegans simple animal with perfectly soil ~97,000 ~20,000
(nematode worm) predictable development

Drosophila melanogaster  key to the genetics of animal rotting fruit ~137,000 ~14,000
(fruit fly) development

Homo sapiens (human) most intensively studied mammal houses ~3,200,000 ~24,000

Genome size and gene number vary between strains of a single species, especially for bacteria and archaea. The table shows
data for particular strains that have been sequenced. For eucaryotes, many genes can give rise to several alternative variant
proteins, so that the total number of proteins specified by the genome is substantially greater than the number of genes.

Table 1-1 (part 2 of 2) Molecular Biology of the Cell, Fifth Edition (© Garland Science 2008)
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tahle 4-3

Solubilities of Some Gases in Water

Solubility
Gas Structure* Polarity in water (g/L)’
Nitrogen N=N Nonpolar 0.018 (40 °C)
Oxygen 0=0 Nonpolar 0.035 (50 °C)
Carbon — Nonpolar 0.97 (45 °C)
dioxide 0=C=0
Ammonia H HH Polar 900 (10 °C)
N \
N 5
Hydrogen H H Polar 1,860 (40 °C)
sulfide N 8

*The arrows represent electric dipoles; there is a partial negative charge (6 ) at the head of the
arrow, a partial positive charge (6" ; not shown here) at the tail.

'Note that polar molecules dissolve far better even at low temperatures than do nonpolar
molecules at relatively high temperatures.
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able 4-4

Four Types of Noncovalent (“Weak") Interactions
among Biomolecules in Aqueous Solvent

Hydrogen bonds N
Between neutral groups /C—OHIH—O—

N
Between peptide bonds / =0mH—N<

lonic interactions

Attraction

Repulsion

Hydrophobic interactions

Van der Waals interactions Any two atoms in
close proximity




Table 2-1 Covalent and Noncovalent Chemical Bonds

Covalent 0.15 20 20
Noncovalent: ionic* 0.25 80 3
hydrogen 0.30 4 1
van der Waals attraction 0.35 0.1 0.1
(per atom)

*An ionic bond is an electrostatic attraction between two fully charged atoms.

Table 2-1 Molecular Biology of the Cell (© Garland Science 2008)



