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mIinam 1-1

Features Distinguishing Procaryotic from Eucaryotic Cells

FEATURE

PROCARYOTIC CELLS

EUCARYOTIC CELLS:

Groups where found as
unit of structure

Size range of organism

Cienetic system:
[.ocation

Structure of nucleus

Sexuality

Cytoplasmic
nature and
siructures:

Cytoplasmic
streaming
l’i‘no'cyl 0818
Gas vacuoles
Mcesosome

Ribosomes

MI 211

Bacteria, blue-green algae

1,2 by 1,4 um or less

Nucleoid, chromatin body,
or nuclear material

Not bounded by nuclear
membrane
One circular chromosome

Chromosome does not
contain histones
No mitotic division

Nucleolus absent
Functionally related
genes may be clustered

Zygote nature is
merozygotic (partial
diploid)

Absent

Abscnt

Can be present

Present

70S,* distributed in the
cytoplasm

Algae, fungi, protozoa,
plants, and animals

Greater than 5 gm in
width or diameter

Nucleus, mitochondria,
chloroplasts

Bounded by nuclear
membrane

One or more linear
chromosomes
Chromosomes have
histones

Mitotic nuclear
division

Nucleolus present

Functionally related
genes not clustered

Zygote is diploid

Present

Present

Absent

Absent

808 arrayed on mem-
branes as in endo-
plasmic reticulum. 70S
in mitochondria and
chloroplasts



El 1
131N 1-1 f19

FEATURE PROCARYOTIC CELLS EUCARYOTIC CELLS
Mitochondria Absent Present

Chloroplasts Absent May be present

Golgi structures Absent Present

Endoplasmic Absent Present

reticulum

Membrane-bound Absent Present

(true¢) vacuoles
Outer cell structures:

Cytoplasmic
membranes

Cell wall

Locomotor organelles

Pseudopodia

Metabolic mechanisms

DNA base ratios
as moles % of
guanine + cytosine
(G + C%)

Generally do not

contain sterols

Contain part of resp-
iratory and, in some.
photosynihetic machinery

Peptidoglycan (murein
or mucopeptide) as
component

Simple fibril

Absent

Wide variety, particularly
that of anaerobic energy-
vielding reactions. Some
fix nitrogen gas; some
accumulale poly-B-
hvdroxybutyrate as
reserve material

2810 73

Sterols present
Do not carry out
respiration and
photosynthesis

Absence of peptido-
glycan

Multifibrilled with
<9+ 2" microtubules
Present in some
Giveolysis is pathway
for anacrobic
energy-yielding
mechanism

Aboul H)

*S-refers 1o the Svedberg unit, the sedimentation coefticient of & particle in the ultracentrifuge.
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_~Cell membrane [

Oral groove
, 4
Endoplasmic Micrenucims \ Cytostome Food vacuoles
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) ] . e, - / 'Enﬂﬁ
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Vacuele  vagyole
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| \‘— - Flagellum
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Pigment Ex‘———Cwmﬁ- o
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J ’ nY “Sulli Grunule,  ~Capwle
\ /J'\Chloroplasu Cali wait
/ , P aramy Cyloplasmic
_Q : membrone
Nucleus
\ “Pel]mie lipid granule ‘——t—
Volutin gronule | D
C

! . . . .
aﬂ'ﬂ 1-1 Composite drawings representing ““typical”” cells: (A) parts found in a typical cell: (B)
Paramecium, a single-celled animallike microorganism; (C) Euglena, a unicellular planilike
microbe: anc} (D) a bacterial Cell.
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Wall

Cytoplasmic or
plasma membrane

Nuclear materiol

Mesosome
Ribosome

Nuclear materniol

o4 . . . . . . . .
31]7] 1-2 An artist’s conception of the electron micrograph of the bacterial cell shown in Fig.
1-2A

. {A bacterium Is a procaryotic cell.)
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ﬂd
3N 1-4 Marphological

teatures of various groups
of microorganisms, (Note
that this illustration is only
intended to convey the im-
pression of morphological
diversity. No size relation-
ship between groups can be
obtained from it. The wide
range in microbial sizes
does not permit constancy
in magnification and yat
show meaaningful morpho-
logical getails at the same
time.) (A) Escherichia coll
{X 1,000). (B) Tobacco mosaic
virus (X 100,000). (Hitachi,
Ltd., Tokyo.) (C) Rickettsia.
tsutsugamushl in mouse
tymphobiast cell, Arrow
points to rickettsias. (Cour-
tesy of F. Marilyn Bozeman.)
(D) Candida utilis (X 2,000
approx.). (From G. Svihia,

J. L. Dainko, and F. Schlenk,
J. Bacteriol, 85:399, 1963.)
{E) Asperygilius sp. (Cour-
tosy of Douglas F. Lawson.}
{F} Amoeba. (Carolina Bio-
logicad Supply Co.) (G) Chio-
refta infusionum (X 1.000).
{Courtesy of Robert W. Krauss.)
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