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Immediately inside the cell wall of E. coli is the
plasma membrane (Figure 1-2), which completely
encloses the cell. The plasma membrane consists of a
double layer of lipid molecules (Chapter 53) with many
associated protein molecules. In contrast to the cell
wall, which is norous and therefore penetrable by mol-
ecules and ions, the plasma membrane severely re-
stricts the diffusion of molecules and ions in and out of
the cell. Thus, the membrane serves the critical role of
retaining desired substances inside the cell, although it
also limits diffusion into the cell of environmental sub-
stances necessary to sustain cell metabolism. Certain
specialized proteins bound to the lipid bilayer of the
plasma membrane greatly enhance the inward passage
of inorgani: 100S, SUZATs, amino acids, nucleosides, and
other dissoived materials that are useful to the cell.
Other protzins bound in the plasma membrane of a

bacterial cell catalyze the process by which the energy
in organic molecules is converted into a

contained

chemically usable form.
The intracellular contents of prokaryotes such as E.

coli are present in two major structural parts, a nucleoid
and the cyloplasm (Figure 1-2). The nucleoid consists
of a single DNA molecule (the chromosome) con-
densed into an irregularly shaped, fibrous network,
which occupies a few percent of the total
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Ji is not the smallest type of cell known. Some
the mycoplasmas (Figure 1-6) have volumes
as 0.02 wm’, compared to 2 minimum volure
lof 1.6 um’. Mycoplasmas lack cell walls, and
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FIGURE 1-7
Electron micrograph of photosynthetic
(blue-green) bacteria. The cells of this
species remain attached to one anoiner,
forming chains. Main structural features are
the nucleoid (M), ribosomes (R). cell wall
(CW), and cytoplasmic membranes (CM), in
which photasynthesis is carried out
[Courtesy of Thomas H. Giddings, Jr.]
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Photosynthetic Bacteria B dioxide

The photosynthetic bacteria probabl
nonphotosynthetic bacteria very early in
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Most photosynthetic bacteria are ab
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favorable for studies of cell growth and divisiop, py

cells are important for the analysis of photosyny, any
Experiments with these and many other cell m?ﬂ
eventually lead to a detailed understanding of the o

in general,

The Yeast Cell

Yeast is a unicellular eukaryote classified as a fiy.
"_gus. In cell size, structural complexity, and DNA cop.
tent the various species of yeasts are among the sip.
plest known eukaryotic cells. The yeast, Saccharomye

FIGURE 1-8
A light micrograph of the budding yeast Saccharomyces

cerevisiae. Several cells have buds of various sizes. [Courtesy of
Breck Byers.)
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