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Introduction

e Bioluminescence: A reaction between
chemicals that produces light.

 Purpose: Sustainable Light Source

 Future Applications In
Industry
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3ioluminescence

Bioluminescence

I:I' is light produced by a livi ' : : . : . , .
0 timinescence Is gt produced By a fiving organism “Bio-" refers to life or living, “lum?” or Bioluminescence is light emitted by living things through chemical

and is one of naturle S mgst amazllng phenorr!ena. el aido el el | _ _ .
It can seem more like science fiction than science! or lux, for light. reactions in their bodies.

Bicluminescence is a form of chemiluminescence, which is the
production of visible light by a chemical reaction. Scientists call SUBJECTS
the process “bisluminescence” when the reaction occurs in living — l"‘ﬂ_,} MD . . ,

organizms. Bioluminescence is usually blue or blue-green. But it — VL 'I EIU|DQ}-’, Chemmtm Earth S-CIEI"ICE, Oceanﬂgraphy
can be nearly violet (bright purple), green-yellow, and less often, red.
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How Common is Bioluminescence? ADVERTISEMENT

‘While rare in ecosystems on land, bicluminescence is common in the

marine environment. Many types of marine life, from bacteria, to squid,

to fish, include some bioluminescent species. Scientists have found dOTOGRAPH
bioluminescent creatures from the ocean surface to the deep-sea floor.

How is Light Created?

Like with fire, a chemical reaction using oxygen also causes S d I I kY Sea
bioluminescence. However, the reaction occurs without giving off much by - . 0 -
gviig s Ailky seas" offer another view of microscopic,

heat. Instead, almost all of the energy is released as visible light.

ioluminescent organisms. Milky seas, like this
spearance off the Horn of Africa, are caused by
1e presence of millions of bioluminescent

Bicluminescence is an enzymatic reaction. An enzyme speeds up the
chemical reaction by helping a substrate react. The enzyme is reused in
the reaction instead of being transformed into another molecule.

S What to Know About Bioluminescent
Algae
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Medically Reviewed by Mayana Ambardekar, MD on June 06, 2024 | Written by
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Growing dinoflagellates at home

page discussion view source view history

Main N page Dinoflagellates are relatively easy to maintain at home,
requiring as little care as a houseplant, except that these
Research "plants” produce bright blue light when shaken at night.

Forum

Bioluminescence In Pyrocystis fusiformis

For more technical culturing information, we have another page about
Growing_Dinos in the Lab

Dinos in Lab

‘ This Is a curated page. Report col

Contents [hide
[ ] Organisms Also see our page documenting a red tide of dinoflagellates.

1 Introduction
Photos

2 Why does Pyrocystis fusiformis Bioluminesce?
Movies Where to get bioluminescent dinoflagellates

3 The "Milky Sea" Phenomenon
4 Industrial Use for Bioluminescence in Pyrocystis fusiformis [Disclaimer: we have no ties to these companies and list them here as a
service, not an endorsement. |

5 Conclusion

Avery bright and very tolerant species is available via mail through this
6 References source: (Note: this species is non-toxic).

« Sunnyside SeaFarms sells Pyrocystis fusiformis

l ntde U Ctl on You can order from their web
site. They mail the dinos in
clear plastic baggies that
contain 50 ml of dinos and
seawater for 520 per bag. They
also sell 3-ml wvials which are
suitable for classroom use, so
that each student can take a
vial home with them.

Pyrocystis fusiformis 1s a marine dinoflagellate. Dinoflagellates are
marine unicellular planktonic organisms. A few species are found In
freshwater environments, however 90% of dinoflagellate species are
marine. These organisms are found throughout the world’'s oceans,
concentrating at the top euphotic zone of the ocean’s water column
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Another company is selling a variety
of bioluminescent dinoflagellates.
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Effects of typical marine environmental factors on the

bioluminescence intensity of individual Noctiluca scintillans

Shuguo Chen, Siming Gan, Lianbo Hu, Rong Bi, and Yue Gao
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Abstract

Red Noctiluca scintillans (RNS) is one of the major red tide species and dominant bioluminescent
plankton in the global offshore. Bioluminescence offers a number of applications for ocean
environment assessments such as interval waves study, fish stocks evaluation and underwater
target detection making it of significant interest in forecasting bioluminescence occurrence and
intensity. RMNS is susceptible to changes in marine environmental factors. However, the effects of
marine environmental factors on the bioluminescent intensity (BLI, photon 57') of individual RNS
cells (IRNSC) is poorly known. In this study, the effects of temperature, salinity and nutrients on the
BLI were studied by field and laboratory culture experiments. In the field experiments, bulk BLI was
measured by an underwater bioluminescence assessment tool at various temperature, salinity and
nutrient concentrations. To exclude the contribution by other bioluminescent planktons, an
identification method of IRNSC was first developed using the features of the biocluminescence flash
kinetics (BFK) curve of RNS to identify and extract BLI emitted by an individual RMS cell. To
decouple the effects of each environmental factor, laboratory culture experiments were conducted
to examine the effects of a single factor on the BLI of IRNSC. The field experiments showed that BLI
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Optical proxy for the abundance of red
Moctiluca scintillans from
bioluminescence flash kinetics in...
Cheng Xue, et al

Opt. Express 28(17) 25618-25632 (2020)

In vivo bioluminescence and
reflectance imaging of multiple organs
in bioluminescence reporter mice...
Yoriko Ando, et al.

Biomed. Opt. Express 7(3) 963-978 (2016)

Investigation of a Raman scattering
spectral model for seawater containing
a composite salt solute

Dong Bao, et al.

Opt. Express 30(5) 6713-6725 (2022)
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Hypothesis ,’p‘

We hypothesize that altering the
levels of dissolved oxygen in an
environment where bio-luminescent
algae are present, will cause a change
in the amount of light outputted by
species Pyrocystis Fusiformis.
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Materials ;R

. Algae Species (Pyrocystis Fusiformis)
e Test Tubes

. Dissolved oxygen meter

« 2.5 Gallon Tank

« Aerator

. Beakers (1000 mL & 150 mL)
 Hot Plate




K‘“’ Research Plan

01. Prepare & 02. Separate &
Cultivate Label

03. Experiment& 04, Repeat &
lesting Compare

A.’
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B Control Group :‘r

e Temperature: 70°F +°5 i~
(21.1°C £ 15°C) .
« Dissolved Oxygen: 6.0
mgq/L
« Experiment Volume: 300 |
mL

: e Test Volume: 50 mL




P

1st Shake - Vial 1 1st Shake - Vial 2 1st Shake - Vial 3
(No oxygen change) (No oxygen change) (No oxygen change)

2nd Shake - Vial 1 2nd Shake - Vial2  2nd Shake Vial 3
(No oxygen change) (No oxygen change) (No oxygen change)




1st Shake - Vial 4 1st Shake - Vial 5 1st Shake - Vial 6
(No oxygen change) (No oxygen change) (No oxygen change)

i - -

2nd Shake - Vial 4 2nd Shake - Vial5  2nd Shake - Vial 6
(No oxygen change) (No oxygen change) (No oxygen change)
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e Temperature: 70°F £°5
(21.1°C + 15°C)

« Dissolved Oxygen: 7.0
mgq/L

 Experiment Volume: 300
mL

e Test Volume: 50 mL

& e Volume: 50 mL



1st Shake - Vial 1 1st Shake - Vial 2 1st Shake - Vial 3
(7.0 mg/mL) (7.0 mg/mL) (7.0 mg/mL)

2nd Shake - Vial 1 2nd Shake - Vial 2 2nd Shake - Vial 3
(7.0 mg/mL) (7.0 mg/mL) (7.0 mg/mL)




1st Shake - Vial 4 1st Shake - Vial 5 1st Shake - Vial 6
(No oxygen change) (No oxygen change) (No oxygen change)

2nd Shake - Vial 4 2nd Shake - Vial5  2nd Shake - Vial 6
(No oxygen change) (No oxygen change) (No oxygen change)
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Vamble 2

« Temperature: 70°F £°5
(21.1°C £ 15°C)

» Dissolved Oxygen: 8.0
mgq/L

 Experiment Volume:
300 mL

e Test Volume: 50 mL




.

1st Shake - Vial 1 1st Shake - Vial 2 1st Shake - Vial 3
(8.0 mg/mL) (8.0 mg/mL) (8.0 mg/mL)

L 1[NLE

2nd Shake - Vial 1 2nd Shake - Vial 2 2nd Shake - Vial 3
(8.0 mg/mL) (8.0 mg/mL) (8.0 mg/mL)




1st Shake - Vial 4 1st Shake - Vial 5 1st Shake - Vial 6
(No oxygen change) (No oxygen change) (No oxygen change)

<

2nd Shake - Vial 4 2nd Shake - Vial5  2nd Shake - Vial 6
(No oxygen change) (No oxygen change) (No oxygen change)
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» Temperature: 33.6°C
(92.48°F)

» Dissolved Oxygen: 5.0
mg/L

 Experiment Volume: 300
mL

e Test Volume: 50 mL

i (CAL




1st Shake - Vial 1 1st Shake - Vial 2 1st Shake - Vial 3
(5.0 mg/mL) (5.0 mg/mL) (5.0 mg/mL)

2nd Shake - Vial 1 2nd Shake - Vial 2 2nd Shake - Vial 3
(5.0 mg/mL) (5.0 mg/mL) (5.0 mg/mL)




1st Shake - Vial 4 1st Shake - Vial 5 1st Shake - Vial 6
(No oxygen change) (No oxygen change) (No oxygen change)

2nd Shake - Vial 4 2nd Shake - Vial5  2nd Shake - Vial 6
(No oxygen change) (No oxygen change) (No oxygen change)
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5 pata Analysis - CG

® Shake1(Min) @ Shake1(Max) ® Shake2(Min) @ Shake 2 (Max)

.
Viall Vial2 Vial3 Vial4 Vial5  \Vial6 Viall  Vial2 Vial3 Vial4  Vial5  Vial6
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Data Analysis - Vi

® Shake1(Min) @ Shake1(Max) ® Shake2(Min) @ Shake 2 (Max)

3.0
2.5
2.0
1.5
1.0

0.5

N
0.0 \‘
Viall  Vial2  Vial3 Vial4 ~ Vial5  Vial6

Viall Vial2 Vial3 Vial4 Vial5  \Vial6
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Dats Analysis = Vi

® Shake1(Min) @ Shake1(Max) ® Shake2(Min) @ Shake 2 (Max)

.
Viall Vial2 Vial3 Vial4 Vial5  \Vial6 Viall  Vial2 Vial3 Vial4  Vial5  Vial6
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Data Analysis = V3

® Shake1(Min) @ Shake1(Max) ® Shake2(Min) @ Shake 2 (Max)

2.0
1.5
10

0.5

N
0.0 \‘
Viall  Vial2  Vial3 Vial4 ~ Vial5  Vial6

Viall Vial2 Vial3 Vial4 Vial5  \Vial6
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Cultivation issues

Algae Measurement

Light Measurement y)
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Conclusion

In Conclusion, we found that our original

hypothesis was partially correct. While there is no

correlation between DO levels and the amount of A
(/

glow, we did find a correlation between DO levels “.

and the consistency of glow after multiple shak %,
P\ ‘
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Thank You!
Any Questions?
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