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n the deepest recesses of the ocean you
might expect there to be complete dark-
ness. But thanks to bioluminescence, this
hidden world is host to an ever-changing

light show. In this surreal landscape (between
200 and 1000 meters below the ocean sur-
face), almost 90% of the inhabitants are biolumi-
nescent. 
Bioluminescence is the emission of visible light
by a living organism. The luminous nature of
creatures residing in the ocean depths has
been documented for centuries by mariners
who reported seeing mysterious "milky seas"—
an eerie white glow that extends for miles
across open water. While most prevalent
among the deep sea population, biolumines-
cence can also be found on land, including
earthworms, some bacteria and fungi, and, of
course, the firefly.  

Cold Light
The primary components necessary for biolu-
minescence are oxygen, luciferin (a molecular
substrate), and luciferase (an enzyme). While
the process differs slightly between species,
the oxidation reaction is the same in every
creature. In the presence of oxygen, enzyme
and substrate act in combination to produce a
short burst of visible light. And the reaction is
quite efficient. A firefly converts into light
almost 100% of the energy generated in biolu-
minescence, compared to an electric light bulb
that loses over 90% of its energy to heat.
The resulting light is concentrated in the blue-
green range of the spectrum, although other
colors have been observed. For example, the
dragonfish creates a rare red beam to locate its
prey. This "night vision" is particularly effective
since most sea animals cannot detect it. 

Why Glow?
In the dark seas, bioluminescence is a key
means of finding and attracting prey. The
anglerfish uses a light organ filled with bacteria
that dangles from its forehead; in the same
way a fisherman might bait a brightly colored
lure. The aptly named flashlight fish uses a
light, produced by symbiotic bacteria living in
an organ below its eye, to illuminate potential
prey. Glowing fungi use their light to attract
insects, not as prey, but to serve as a delivery
service for their spores.

Many sea creatures use bioluminescence as
camouflage or to defend against predators.
Some fish can become virtually invisible by
matching their glow to the color and shading of
sunlight, in a process called counter-illumina-
tion. When attacked, the Atolla jellyfish gener-
ates expanding rings of blue light that can last
more than half a minute. Scientists suspect this
response may attract larger fish, which in turn
consume the original predator. The Caribbean's
Mosquito Bay contains an unusually high con-
centration of tiny underwater plankton called
dinoflagellates, also known as "fire plants."
They produce quick pinpoints of light when
startled; the result of this natural burglar alarm
is a spectacular display that can last all night.
Fireflies provide perhaps the best-known exam-
ple of bioluminescence, in which males and
females communicate using flashes of light.
There are more than 1900 known species of
firefly, found in all parts of the world except
Antarctica. Although not all are bioluminescent,
each light-producing species uses a unique
sequence of flashes to signal the opposite sex.

Light in the Lab
Dinoflagellates, one of the most common
sources of bioluminescence, are also easily
grown in the lab. Cultures and growth media
can be readily obtained, and dinos require no
more care than the average houseplant. Since
their light production is on a strict day/night

cycle, or circadian rhythm, studies must be per-
formed in a darkened room during their night
phase. Both mechanical (shaking) and chemical
(10% acetic acid or vinegar) stimulation will pro-
duce a bioluminescent reaction that can be
viewed under a microscope. Since the biolumi-
nescence produced by a dinoflagellate indi-
cates its overall health, scientists often use
these plants to examine the harmful effects of
toxins on the environment. 

A Bright Future
Studies of bioluminescence have applications
in many fields, including genetics, medicine,
ecology, and biotechnology. Inserting a jellyfish
gene into an African butterfly is helping scien-
tists at the State University of New York (SUNY)
study how genes control development.
Bioluminescent ATP assays are used to identify
bacterial contamination in wounds and tissues;
ecologists use bioluminescent tests to assess
bacterial contamination of drinking water. Life
scientists use the luciferin-luciferase reaction
extensively due to its extremely high sensitivity
and nonhazardous nature. Some of the applica-
tions include the detection of calcium in live
cells or tissues, ELISA, and high-throughput
drug screening. And while researchers continue
to find new species of glowing creatures in the
ocean depths, others work above the surface to
seek new and exciting ways to unlock the
potential of bioluminescence.
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CRAMPED FOR SPACE? TIGHT BUDGET? GET DOWN TO BASICS!

Basic™ 47 Laboratory Fume Hoods are designed specifically for modular laboratories,
classrooms and light-duty applications where safe ventilation is required. Constructed of
epoxy-coated steel, Basic Hoods are economical so your budget stays on track; and the
smaller overall height and depth allow them to fit in areas with low ceilings or narrow
aisles. Demonstrating a chemical reaction from inside a fume hood to a group of
students? Now it can be done with the Video Flex® 5400 Fume Hood Camera from 
Ken-A-Vision®. Mounted inside Labconco's Basic 47 Fume Hood, the camera displays a
live image on a TV Monitor or computer allowing students to watch the experiment as it
happens. That's one way to get a group of students inside a fume hood!

To receive your free monitor, Basic 47 Fume Hood (HS51259MF) and Video Flex 5400
(HS93701) must be ordered at the same time. Valid thru December 31, 2006. 
Vouchers must be returned by February 28, 2007.

FREE GUARDIAN™ JR. AIRFLOW
MONITOR WITH PURCHASE OF BASIC™
47 FUME HOOD AND KEN-A-VISION VIDEO
FLEX® 5400 FUME HOOD CAMERA!

OVER $700 VALUE!

Visualize curriculum aids that take advantage of current
technology and everyone "getting it" at the same time.
Ken-A-Vision® Video Flex® 5400 Fume Hood Camera
provides the tool to make your teaching experience
everything you can envision. Installed in Labconco's Basic
47 Fume Hood, scientific demonstrations can be viewed
live, in living color, allowing students to watch as a group. 

n the deepest recesses of the ocean you
might expect there to be complete
darkness. But thanks to bioluminescence,
this hidden world is host to an ever-

changing light show. In this surreal landscape
(between 200 and 1000 meters below the ocean
surface), almost 90% of the inhabitants are
bioluminescent. 

Bioluminescence is the emission of visible light
by a living organism. The luminous nature of
creatures residing in the ocean depths has been
documented for centuries by mariners who
reported seeing mysterious "milky seas"—an eerie
white glow that extends for miles across open
water. While most prevalent among the deep sea
population, bioluminescence can also be found
on land, including earthworms, some bacteria
and fungi, and, of course, the firefly.  

Cold Light
The primary components necessary for
bioluminescence are oxygen, luciferin (a
molecular substrate), and luciferase (an enzyme).
While the process differs slightly between
species, the oxidation reaction is the same in
every creature. In the presence of oxygen,
enzyme and substrate act in combination to
produce a short burst of visible light. And the
reaction is quite efficient. A firefly converts into
light almost 100% of the energy generated in
bioluminescence, compared to an electric light
bulb that loses over 90% of its energy to heat.

The resulting light is concentrated in the blue-
green range of the spectrum, although other
colors have been observed. For example, the
dragonfish creates a rare red beam to locate its
prey. This "night vision" is particularly effective
since most sea animals cannot detect it. 

Why Glow?
In the dark seas, bioluminescence is a key
means of finding and attracting prey. The
anglerfish uses a light organ filled with bacteria
that dangles from its forehead; in the same way a
fisherman might bait a brightly colored lure. The
aptly named flashlight fish uses a light, produced
by symbiotic bacteria living in an organ below its
eye, to illuminate potential prey. Glowing fungi
use their light to attract insects, not as prey, but
to serve as a delivery service for their spores.

Many sea creatures use bioluminescence as
camouflage or to defend against predators. Some
fish can become virtually invisible by matching
their glow to the color and shading of sunlight, in
a process called counter-illumination. When
attacked, the Atolla jellyfish generates expanding
rings of blue light that can last more than half a
minute. Scientists suspect this response may
attract larger fish, which in turn consume the
original predator. The Caribbean's Mosquito Bay
contains an unusually high concentration of tiny
underwater plankton called dinoflagellates, also
known as "fire plants." They produce quick
pinpoints of light when startled; the result of this
natural burglar alarm is a spectacular display that
can last all night.

Fireflies provide perhaps the best-known example
of bioluminescence, in which males and females
communicate using flashes of light. There are
more than 1900 known species of firefly, found in
all parts of the world except Antarctica. Although
not all are bioluminescent, each light-producing
species uses a unique sequence of flashes to
signal the opposite sex.

Light in the Lab
Dinoflagellates, one of the most common sources
of bioluminescence, are also easily grown in the
lab. Cultures and growth media can be readily
obtained, and dinos require no more care than
the average houseplant. Since their light
production is on a strict day/night cycle, or
circadian rhythm, studies must be performed in a
darkened room during their night phase. Both
mechanical (shaking) and chemical (10% acetic
acid or vinegar) stimulation will produce a
bioluminescent reaction that can be viewed
under a microscope. Since the bioluminescence
produced by a dinoflagellate indicates its overall
health, scientists often use these plants to
examine the harmful effects of toxins on the
environment. 

A Bright Future
Studies of bioluminescence have applications in
many fields, including genetics, medicine,
ecology, and biotechnology. Inserting a jellyfish
gene into an African butterfly is helping scientists
at the State University of New York (SUNY) study
how genes control development. Bioluminescent
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ATP assays are used to identify bacterial
contamination in wounds and tissues; ecologists
use bioluminescent tests to assess bacterial
contamination of drinking water. Life scientists
use the luciferin-luciferase reaction extensively
due to its extremely high sensitivity and
nonhazardous nature. Some of the applications
include the detection of calcium in live cells or
tissues, ELISA, and high-throughput drug
screening. And while researchers continue to find
new species of glowing creatures in the ocean
depths, others work above the surface to seek
new and exciting ways to unlock the potential of
bioluminescence.
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The EDVOTEK® Classroom DNA Electrophoresis LabStation™
provides students with cutting-edge technology at a groundbreaking
price. The LabStation™ consists of all the equipment and
consumables for up to 24 students working in groups of four to
perform DNA-based forensics. Each component of the
LabStation™ has been carefully selected for the maximum in
safety, quality, ease of use and value. The included electrophoresis
unit features a lifetime warranty. See why science educators have
come to depend on EDVOTEK® biotechnology education products
for nearly two decades. All you have to do is just add water! 

Contents:

• 1 M36 HexaGel Electrophoresis Apparatus (Six 7 x 7cm Gel Trays)

• 1 DuoSource™ Power Source (70V)

• 2 40 µL Fixed Volume MiniPipets

• 2 Racks of Yellow MiniPipet Tips

• 1 Classroom DNA Fingerprinting Kit

Finally, an affordable biotechnology solution!

DESCRIPTION CAT. NO. PRICE
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Across
1. Leading cold fusion physicist (p. 3)
3. Burning these increases the level of carbon dioxide in the atmosphere (p. 12)
6. Trees that provided hurricane history (p. 13)
7. University conducting medical research on nanotubes (p. 1)
11. Exploding Amphibians (p. 15)
12. Sapwood (p. 13)
14. Earliest form of freeze-drying was known to these people (p. 7)
16. Material of UCLA fusion needle (p. 3)
17. Relative uniformity of the universe (p. 4)
19. Project for earlier detection of natural disasters (p. 18)
24. Oldest artificial sweetener (p. 8)
26. Bioluminescence result (p. 17)
29. Sierra Club program -- two words (p. 12)
30. Sublimation result (p. 7)
31. Calorie restriction common association (p. 16)
33. Popular freeze-dried product (p. 7)
36. Sugar feeds that body with ____ (p. 8)
38. Glowing insect (p. 17)
39. Total amino acids in aspartame (p. 8)
40. Planetary satellite (p. 5)
41. Thicker in animal hair than human hair (p. 6)
42. Discovered Andromeda as a galaxy (p. 4)

Down
1. National Wildlife Federation, abbr. (p. 12)
2. One billionth of a meter (p. 1)
3. Splitting a nucleus (p. 3)
4. Astronomical images (p. 19)
5. Attraction between two masses (p. 3)
8. Giant squid genus (p. 15)
9. Forcing protons together (p. 3)
10. Type of crayfish invading America's waterways (p. 14)
13. 2003 UB313's unofficial name (p. 5)
15. Layer of hair shaft that contains pigment (p. 6)
18. City where Fisher Scientific was founded (p. 3)
19. Physicist who wrote Beta Decay (p. 2)
20. Tough outer layer of hair shaft (p. 6)
21. Ocean where first images of giant squid were taken (p. 15)
22. Research tool for geophysicists (p. 18)
23. Pencil-shaped carbon molecules (p. 1)
25. Home of Fisher Biotechnology Lab (p. 3)
27. Creates waxy substance to dispose of indigestible squid beaks (p. 15)
28. Oriental vine that has become an invasive species (p. 14)
32. Symmetry of interactions under spatial inversion (p. 2)
34. Luciferase is a bioluminescence ______ (p. 17)
35. Gerontologists study (p. 16)
37. Sponsor of the Centennial Challenges Prize Contest (p. 1)

Answers can be found at www.fisheredu.com in the Literature section.
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