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A

ABO blood group

expressed at the surface of human red blood

A system of antigens

cells. Human blood types represented in this
group are A, B, AB, or O, depending on
which antigen(s), in the form of oligosaccha-
rides, are present at the surface of the ery-
throcyte membranes. The blood serum of A
individuals contains anti-B antibodies, those
with B type produce anti-A antibodies, and
those with AB produce both. Type O individ-
uals produce neither. This system is one of
14 different blood group systems consisting of
100 different antigens. This system is of
medical importance becaus;a the recipient of a
blood transfusion must receive blood that is
compatible with his or her own type. Type
AB individuals are known as universal accep-
tors, and type O individuals as universal
donors. In addition, the ABO system can be
used in paternity suits to rule out the possi-
bility that a particular male is the lather of
the child in question.

abscisic acid A plant hormone, lipid in na-
ture, synthesized in wilting leaves. It coun-
teracts the effects of most other plant hor-
mones by inhibiting cell growth and division,
seed germination, and budding. It induces

dormancy .

absorbance  Often referred to as optical
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absorption

density . Absorbance is a unit of measure of
the amount of light that is absorbed by a so-
lution or by a suspension of bacterial cells.
The absorbance is a logarithmic function of
the percent of transmission of a particular
wavelength of light through a liquid and is
measured by a spectrophotometer or a col-
orimeter . Absorbance values are used to plot
growth of suspensions of bacteria and to de-
termine the concentration and purity of
molecules such as nucleic acids or proteins in

solutions .

absorption 1. virology The entry of a
virus or viral genome into a host cell after the
virus has absorbed to the cell surface. ( See
ADSORPTION.)

2. photometry When light is neither reflected
nor transmitted, it is said to be absorbed.
Some biological systems can make use of
light energy because they have pigments that
absorb light at specific wavelengths. These
pigments are able to harness light energy to
drive biochemical reactions in vivo. An ex-
ample can be found in plant pigments, such
as chlorophyll, that are used to trap light en-
ergy and drive the process of photosynthesis

where plants manufacture nutrients.

absorption spectroscopy  The use of a
spectrophotometer to determine the ability of
solutes to absorb light through a range of
specified wavelengths. Every compound has
a unique absorptien spectrum. An absorption
spectrum, which is defined as a plot of the
light absorbed versus the wavelength, can be

derived from a solution (See ABSORBANCE)
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Acetobacter aceti

Absorption spectra are used to identify com-
pounds, determine concenirations, and plot

reaction rates.

abzymes  Catalytic antibodies that cleave
proteins or carbohydrates at specific residues.
They are analogous to restriction enzymes that
cleave DNA at specific sequences. Catalytic
antibodies have the potential to be used as
therapeutic agents, attacking specific viral or

bacterial surface structures, and as catalysts in

reactions in which no enzyme has been found.

acentric fragment A fragment of a chro-
mosome that does not contain a centromere .
Because of the absence of a centromere,
acentric fragments do not segregate at mitosis

and eventually disappear.

Acetobacter A genus of gram-negative
flagella-endowed bacteria that are acid-toler-
ant aerobic rods. They are also known as the
acetic-acid bacteria due to their ability to oxi-
dize ethanol to acetic acid. They are found
on fruits and vegetables and can be isolated
from alcoholic beverages. They are used
commercially in the production of vinegar,
but because of their ability to produce acetic
acid, they are nuisance organisms in the

brewing industry .

Acetobacter aceti An organism used in the
commercial produciien of vinegar. When in-
troduced into wine or cider containing
10% - 12% alcohol, it will convert to acetic

acid. See ACETOBACTER.
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acetone-butanol fermentation

acetone-butanol fermentation The anaer-
obic fermentation of glucose by Clostridium
acetobutylicum 1o form acetone and butanol as
end products. At one time, the production of
these commercially important chemicals re-
lied on bacterial fermentation, but this has

since been replaced by chemical synthesis .

acetylcholine A chemical neurotransmitter
that is expelled into the synaptic cleft, or
space between two nerve cells. This neuro-
transmitter permits the transmission of an
electrical nerve impulse or action potential
from one nerve cell to another by diffusing
across the cleft and then binding to a cell-

membrane receptor .

acetylcholinesterase An enzyme present in
the synaptic cleft, or space between two
nerve cells, that hydrolyzes or destroys the
unbound neurotransmitter acetylcholine once
it has diffused through the cleft. This is re-
quired to restore the synaptic cleft to a state

that is ready to receive the next nerve im-

pulse. See ACETYLCHOLINE.

acid blobs

acids on a protein that bind to a transcrip-

Certain sequences of amino

tional regulatory protein and, in so doing,

serve to activate transcription.

acid growth hypothesis  The hypothesis
that elongation of plant cells caused by the
plant hormones known as auxins involves a
mechanism for creating an acid environment
(lowered pH) in the specific region of the

cell where growth is to occur. The acidifica-
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acquired immunodeficiency syndrome

tion of a plant cell in a localized region helps
account for certain tropic behaviors seen in

plants, for example, phototropism.

acidic amino acids The two amino acids
that are negatively charged at pH 7.0 are as-
partic and glutamic acids. Also referred to as
aspartate or glutamate. Both of these amino
acids contain in their R or variable groups a
second carboxyl group that is ionized under

physiological conditions .

acidophile A classification of microorgan-
isms that describes the ability or the necessi-
ty of certain species to exist in an acidic en-
vironment. These acid-loving organisms can
exist at a pH range of 0 — 5.4, well below
the optimum of neutrality for most bacteria.
Facultative acidophiles can tolerate a range of
pH from low to neutral and include most fun-
gi and yeasts. However, obligate acidophiles
including members of the genera Thiobacillus

and Sulfolobus require low pH for growth. A

neutral pH is toxic to these species.

acquired
(AIDS)

caused by the human immunodeficiency virus

immunodeficiency syndrome

An infectious disease in humans

(HIV). The virus attacks the host’s immune
system leaving him/her susceptible to many
other diseases, including certain rare forms
of cancer and opportunistic microbial infec-
tions that would otherwise be destroyed in an
uninfected individual. Most often, AIDS pa-
tients die from these secondary infections that
run rampant through the body because of the

loss of ability to immunologically suppress
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acridine orange

them. The HIV virus is transmitted through
the exchange of body fluids during sexual
contact with an infected individual, the shar-
ing of needles among intravenous drug users,
transfusion of contaminated blood products
(no longer a threat due to the ability to
screen donated blood), and from mother to
newborn during delivery. It has not been
shown to be transmitted through casual con-

tact with infected individuals.

acridine orange One of a group of chemi-
cal mutagens known as acridines, including
proflavin and acriflavine. The size of the
acridines is the same as that of a purine-
pyrimic:line base pair. For this reason, they
can insert or intercalate into the helix be-
tween two adjacent base pairs. When DNA
thiat contains an intercalated acridine is repli-
cated, an additional base pair may be added
or a base pair may be deleted, disrupting the
codon reading frame in the newly synthesized
strand . Such a mutation is called a frameshift

mutation .

acrosome (process, reaction, vesicle) A
vesicle- or membrane-bound compartment
covering the sperm head that contains lytic
enzymes. The major enzyme found in the
mammalian sperm acrosome is hyaluronidase,
which promotes the digestion of the tough outer
coat of the egg and allows penetration of the

sperm.

acrylamide A substance that can polymer-
ize and form a slab gel when poured into a

mold in its molten state. It is used as
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Actinomycin D

semisolid support medium and is immersed in
a conductive buffer through which a current
is passed. When solutions containing hetero-
geneous mixtures of nucleic acid fragments or
mixtures of proteins are placed into slots in
the gel and subjected to the electrical cur-
rent, the nucleic acid or protein mixtures
may be separated into distinct collections of
homogeneous molecules located in different
regions of the gel, based on their size or
molecular weight. See ELECTROPHORESIS.

ACTH (adrenocorticotropic hormone ) A
polypeptide hormone secreted by the anterior
portion of the pituitary gland. ACTH stimu-
lates the growth of the adrenal cortex as well
as the production of a number of steroid hor-

mones (e.g., cortisol) in the adrenal cortex.

actin  One of the two major proteins respon-
sible for muscle contraction. Actin and
myosin are found in smooth and striated mus-
cle. Actin monomers together with two other
proteins , troponin and tropomysin, can poly-
merize to form long, thin filaments that, to-
gether with myosin filaments, can shorten in
the presence of ATP (adenosine triphos-
phate) . Actin also plays a role in the shape

and structure of cells.

Actinomyces A genus of anaerobic gram-
positive rods that are often found in the
mouth and throat. They occasionally display
a branched filamentous morphology. Many,

such as A. israelii, are human pathogens.

Actinomycin D An antibiotic produced by

Streptomyces parvullus that inhibits RNA
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action potential

transcription in both prokaryotes and eukary-
otes. It blocks the action of RNA Polymerase
I, which synthesizes ribosomal RNA, and
forms complexes with DNA by intercalating
between G-C pairs, preventing the movement
of DNA- and RNA-synthesizing enzymes. Al-
though toxic, it is sometimes used in con-
junction with other drugs as a chemothera-

peutic agent, due to its antitumor properties .

action potential Also called a nerve im-
pulse; sequential wave of depolarization and
repolarization across the membrane of a nerve
cell (neuron) in response to a stimulus. De-
polarization is a reversal in the distribution of
charge between the inside and the outside of

the neuron membrane.

activated sludge process A secondary
sewage-treatment process where biological
processing of the sewage by microbial activity
is the main method of treatment. In this
step, sewage that has been previously treated
in settling tanks is aerated in large tanks to en-
courage growth of microorganisms that oxidize
dissolved organics to carbon dioxide and water.
Bacteria, yeasts, molds, and protozoans are
used . This process proves effective in reducing
intestinal pathogens in sewage while encourag-
ing growth of nonpathogens. After activated
sludge has been produced, additional process-
ing is required, including anaerobic digestion,

filtering, and chlorination.

activation energy The energy required for

a chemical reaction to proceed. In biological
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