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Unit 1
Lesson 1

An Introduction to Cell Structure

Units of Measurement Used in Cell Biology

Before giving a brief survey of cell structure, it is first necessary to
review the units of measurement used in cell biology and cytology. The
units of measurement most frequently used are the micron (p), the mil-
limicron (my), and the Angstrom (A or A: see Table 1 ~ 1 for a com-
parison of these units). The micron, equivalent to 1/1000 millimeter, is
probably already familiar to the reader. The lower limit of human visual
acuity is about 200 microns; objects below this size are not discernible by
the naked eye. In terms of a rigorous definition of resolution it is more ac-
curate to state that small objects closer together than 200 microns cannot
be distinguishe('i as separate points by the human eye. Most cells range
between 10 and 100 microns in size, although a few protozoa and the eggs

of some animals are considerably larger.
The micron is used primarily to describe whole cells or multicellular

aggregates. This unit is less useful in dealing with the subparts of cells
because most organelles, with the exception of the nucleus, are smaller
than one micron in dimensions. To avoid continual use of parts of a mi-
cron, smaller units have become widely employed in cell biology. The
most convenient of these is the Angstrom, named for the Swedish physicist
A.J. Angstrom. The Angstrom is equal to 1/10,000 microns. At first
encounter it is difficult to relate the Angstrom to more familiar units of
measurement, but after some experience a relative evaluation can be

made. The Angstrom is a molecular level dimension. For example, lipid
. 3 .



molecules are about 20 A and amine acids approximately 10 A in length,
and proteins may be 100 A or so in diameter. On the level of cell or-
ganelles, two structures have fairly regular dimensions that are repeated
from cell to cell : the membrane, with a diameter from 75 — 100 A, and
the ribosome, with a diameter of 200 — 250 A. Once these structures have
become familiar they can be used as points of reference for the estimation
of the magnitude dimensions given for other structures.

Another unit of measurement used by cell biologists is the millimi-
cron (my), equivalent to 10 A. This unit, also called the nanometer in
recent years, has not been as widely employed as the Angstrom and is en-
countered less frequently in the biological literature. For this reason, the
Angstrom rather than the millimicron will be used throughout this book .
The A has the added advantage that all cellular dimensions, no matter
how minute, can be given in whole Angstroms; no significant measure-
ments can be made with the electron microscope in parts of an Angstrom.

Further, as noted, the A is also useful as a unit of measurement at the

molecular level.

Table 1 -1 A Comparison of the Units of Measurement Used
in Cell Bioligy

Millimeter Micron Millimicron Angstrom

1 1,000 1,000,000 10,000,000
0.001(1x107?) 1 1,000 10,000
0.000001(1 x 10-¢) 0.001(1x1073) 1 10
0.0000001(1x1077) 0.0001(1 x10*) 0.1 1

Cellular Organization
. 4 .



The cytological investigations of the nineteenth century established

that cells are the structural and functional units of all living organisms. In
essence, the cell is a highly organized collection of molecules capable of
all of the activities associated with the quality of life: it can grow, re-
spond to stimuli, move, and reproduce. In accomplishing these tasks,
the cell expends energy derived from light or the metabolism of fuel sub-
stances. Each cell is maintained as a distinct environment and collection
of matter by a surface membrane, a layer of lipid and protein only a few
molecules thick. If this membrane, called the plasma membrane, is nup-
tured, death of the cell quickly follows.
- Cells can be classified into one of two major categories, depending
on the complexity of intemal organization. The most simple cells are the
bacteria and blue-green algae. In these forms, there is only one major
system of membranes, the plasma membane and its derivatives: any addi-
tional internal membranes are either directly connected to or are derived
from the plasma membranes. The chromosomal material of the bacteria
and the blue-green algae is not separated from the rest of the cell by a
continuous system of membranes as in all other organisms. Because this
level of organization is believed to be much like the primitive cells that
first arose in evolution, Hans Ris of the University of Wisconsin has sug-
gested that these organisms be called the prokaryotes (pro = before, kary-
on = nucleus) .

The cells of all other organisms contain internal membrane systems
that divide the cell interior into separate compartments, each with distinc-
tive concentrations and organization of internal substances. The most con-
spicuous division separates the cell interior into nucleus and cytoplasm;
other continuous membranes surround internal organelles such as mito-
chondria, chloroplasts, and the vesicular components of the cytoplasm.

Other differences from the prokaryotes are found in the degree of complex-
. 5 .



