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Effects of 670 nm light therapy and paraquat consumption on longevity

and oxidative stress in Drosophila melanogaster

S.S. Green, J.P. Peterson, A. Sakharuk, P.B. Hamo

*D.J. Bauer

Viterbo University, La Crosse, WI

We are interested in the mechanisms of and treatments for normal and
abnormal aging. Our current research involves investigating the
potential ects of

Photobiomodulation refers to changes in biological activity folloy
exposure to speci wavelengﬂls of light including 670 nm, which
interacts with cytochrome c oxidase (complex IV) of the electron
transport chain in mitochondria. Research evaluating the theraueutic
utility of this light has demonstrated increased wound he.

properties and neuroprotective effects against emnrnnmemal toxins.

Paraquat is an herbicide known to enhance oxidative stress by
increasing reactive oxygen species levels in the mitochondria. This can
trigger leading to an
decreased longevity.

We explored the effects of paraquat exposure and 670
nm light therapy on longevity and oxidative stress
wild-type Dr . We ized
that paraquat exposure would reduce longevity and
increase oxidative stress, and that 10 minutes of daily
light treatment would ameliorate these effects.

Paraquat Prepar:
e e e e e
prepared by mixing 1 g paraquat with 239.25 mL water.

Food Preparation

- Mix 8 mL of liquid with 1.50 g of dry food (Ward's Instant Drosophila Medium).

- Non-paraquat conditions used B mL of water; paraquat conditions used paraquat
solution. Food was changed every 5 days.

Animal Care, Light Treatment, and Longevity Data C: Iechrm
gin male wild-type flies were harvested for the experiment.
= in an incabator at 25° C with = 12 hour light/dark
. Each vial startad with 10 flies, and each condition

- Vials were exposed daily ta 670 nm light for 10 minutes at intensity 23 muw/cm?,
- A count of surviving flies was obtained each day.

8-Izaprostans Ass:
T o oy e T e
- G-isoprostane was extracted from whole-body homogenate samples and levels
were assessed via spectrophotometry (Cayman catalog No. 516351).
- Protein levels were determined by the Bradford methad (Cayman catalog No.
704002).

Longevity
- Flies exposed to paraguat exhibited 2 significant decrease in longevity (36.38%) as
compared to flies not axposed to paraguat.
- Main effect of paraguat: F.s = 250.671, p < 0.001

- Flies treated daily with 10 minutes of 670 nm light demonstrated a significant
increase in langevity (61.37%) as compared to flies not receiving light treatment.
- Main effect of 670 nm light: Fi:c = 89.763, p < 0.001

- Longevity was increased with 670 nm light treatment regardless of paraquat
exposurs:
- Interaction of paraquat x light: Fy ;o= 7.387, p = 0.015

8-Isoprostane
- The results of the oxidative stress assay did nat yield statistically significant
results
- Main ffact of paraquat Fyo= 1.257, p = 0.295
- Main effect of 670 nm light: F1s = 1.337, p = 0,28
- Interaction of paraquat x light: Fis = 1611, p = 0. 20

Longevity (Days)

Average Longevity in Days by Condition
(Vial averages: vials /condition, 9-101lies/vial)

No Paraguat 15 mM paraquat

ENoUght =670nm Light

No Light 670 am Light No Light 670 m Light

NoParaquat | NoParaquat |15 mM Paraquat| 15 mM Paraquat

Average un nss 94 1046

SEM 047 101 5 LEn

« Flies exposed to paraquat demonstrated a decrease in average longevicy
by £6.38% as compared to those not exposed to paraguat.

* Flies treated with light demonstrated an increase in average longerity
by 61.372% as compared to those not treated with light.

+ Flies expased to paraquat and receiving daily 670 photoirradiation
treatments demonstrated an increase in longevity of 76.09% as
compared to those exposed to paraquat and not receiving daily light
treatments,

« Flies not exposed to paraquat and receivivg daily 670 um
photoirradiation treatments demonstrated an increase in longevity of

3% as compared ta those not exposed ta paraguat and not receiving
daily light treatments.

Daily 10-minute treatment with 670 nm light
significantly increased average longevity in all flies.

In flies exposed to paraquat, average longevity
increased 76% with light therapy.

In flies not exposed to paraquat, average longevity
increased by 55% with light therapy.

The evaluation of the effects of paraquat and light
therapy on 8-isoprostane yielded inconclusive results.

These results suggest a therapeutic utility of 670 nm
light therapy in both normal and abnormal aging, and
warrant further exploration to identify the specific
mechanisms of effect.

Future studies will systematically characterize the
effects of varlous tensity levels and durations of

NoLight  |670mmLight|  NoLight 670 nm Light
No Paraquat | NeParaquat | 15 m\M Paraquat | 15 mM Paraguat
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Survival (%)

« By day 10, only 4% of the paraquat-exposed flies not receiving lizht
meatment survived, but
daily 670
died mllun 18 days.

= By day

ment) survived, but
ing daily 670 am photoirradiation survived.

of those expored to paragustand rceiving
survived. All of the

Daily Percent Survival by Condition
(Vial averages: § vials/condition, 9-10 flies/vial)

0% of the control flies (ue paraquat esposure, uo light treat-
% of the flies not exposed to paraquat but receir-

—NoLight, No Paraquat
—§70nm Light, No Paraquat  —670 nm Light, 15 mM Paraquat

Light, 15 mM Paraquat

Btsoprostan pg/ mgProtein

Average 8-} Isoprostane Expressmn by Condition
lardized to Pror

NoParaquat 15 mM paraquat

ENolight @670 nm Light

NoLight | 670 nm Light No Light
NoParaquat | No Paraquat | 15 mM Paraquat | 15 mM Paraquat

670 nm Light

mso 0.6 8

SEM 3680 A

* Oxidative by to protein.

# Preliminary results suggest an expected increase in oxidative stress in
flies exposed to paraquat, with an amelioration of this damage in flies
exposed to paraquat and receiving 670 nm photoirradiation; howerer,
substantial variability exists in the paraquat-exposed no light treatment
condition and further study it warranted to explore the effects of light
treatment on oxidative stress.

e on longevity. Additional studies are also
planned to assess the effects of 670 nm light therapy
on gene expression, oxidative stress, and
neurodegeneration.

http: / /bauerlab.com
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Step 1: Determine Parameters
and Requirements

* Review the literature for your conference to determine the
poster board size
* Make your poster slightly smaller all around
* Determine if 3 panel, 1 sheet, or other

Example: Society for Neuroscience

Single pane flat corkboard, 3’8” high * 5’8” wide (44” by 68”). Standard
posters usually run 36” high by 48 - 60” wide. Note that posters longer
than 36” in both directions may be very difficult to print!

* Check for other requirements
* Poster number in the corner?

* Anything else?

Dally 10-minute treatment with 670 nm light

* Confer with your advisor to make sure you didn’t miss anything!



Step 2: Outline Content and Layout

* Sketch out the main sections of your poster and their arrangement
* A typical science poster should have:
Intro/ Background
Methods
Results
Conclusions/ Discussion
References

* Highlight visually appealing aspects
* Typically, graphs / tables / images

* Notice the size and location of graphs
and tables on the example poster
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* Create appropriate flow
* Left to right
* Top to bottom

* Run it by your advisor and other authors!



Step 3: Add Content

* Don’t go overboard! Most (science) posters shouldn’t be a wall of

fext.
* Individual preferences

* Discipline/ conference norms

* LARGE title, legible from at least 10’

* Large text for main points, legible from at
least 4-6’. The example poster uses 74-point
font.

* Bullet points and short sentences!

Paraguat Preparation
= Under @ fume hood and with protective gear wom, a 15 m#M paraguat solution was
prepared by mixing 1 g paraguat with 259.25 mlL water.

Foed Preparation

= Mix 8 ml of liguid with 1.50 g of dry feed (Ward's Instant Droscphila Medlum].

= Non-paraquat condtions used S ml of water; parguat mnditions used paraquat
solution. Food was changed every 5 days.

Animnal Care, Light Trestmsent, and Longevity Data Collectizn

= irgin male wild-type fies wene hareested for the experiment.

= Fles wire stored inglass vlaks in an Incubator at 25° C with a 12 howr lightydark
oydhe at ambkent humidity. Each wial started with 10 Ales, and ssch condiRion
conslsted of 5 vials.

= wials were exposed daily bo 670 nim light for 10 minubes ot intensity 25 oo

= A oount of sundiving fies was obtained aach day.

B-ISoproslane Assay

= Pl wione ireated for 10 days and then Rash frozen in lguld nitrogesn.

= Bolsoprostane was extracted from whole-body homogenate samples and levels
were assesced via spectrophotometry (Cayman catalog Ko 516351).

= Protein levels were determined by the Bradford methed (Cayman catalog No.
FO400F).




Step 3: Add Content (cont’d)

* Emphasize main points:
* Hypotheses
* Results

* Conclusions

* Use LARGE and easily understood
graphs and tables

* Label all axes and use legends if necessary

Wie are interested in the mechanisms of and treatments for normal and
abnormal aging. Our current research involves investigating the
potential therapeutic effects of photoblomodulation.

Photoblomadulation refers to changes In biclogical activity following
expasure to specific wavelengths of light Including 670 nmi, which
Interacts with cytochrome c oxidase [complex IV) of the clectron
transpart chain in mitochondria. Research evalsating the therapeutic
utility of this light has demonstrated increased wouwnd healing
properties and neurcprotective effects against environmental toxins.

Paraguat Is an herbicide known to enhance oxidative stress by
Increasing reactive axygen specles levels in the mitochondria. This can
trigger apoptosls leading to neurodegenerative disorders and
decreased lomgevity.

We explored the effects of paraquat exposure and 670
nm light therapy on longevity and oxidative stress in
wild-type Drosophila melanogaster. We hypothesized

that paraquat exposure would reduce longevity and
increase oxidative stress, and that 10 minutes of daily
light treatment would ameliorate these affects.

* Although you will present the poster, it should still “speak for

itself”... a reader should be able to understand your main

points if you are not available



Step 3: Add Content (cont’d)

* Use a formal, scientific tone
* Logical, dry and crisp!
* Which of the following sounds better?

Statement A: “We are going to run some more studies in the future to
look at how long flies live when they receive different doses of light.”

Grade level: 8.7

Statement B: “Future studies will systematically characterize the effects
of various intensity levels and durations of exposure on longevity.”

Grade level: 19.4 3 sFﬁeK

* Triple-check for accuracy and readability | W == N

E

* Run it by your advisor!



Step 4: Make it attractive

No distracting background or images

Appropriate, simple, and consistent color scheme

Even and consistent spacing within and between sections

Same font throughout

Pay attention to detail!
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Step 5: Finalize and Print

* Quadruple-check EVERYTHING

* Nothing’s worse than a sloppy poster

* All authors should inspect carefully

e Save as *.PDF

* Then check everything again! Seriously!

The conversion process often screws
things up.

* Print on appropriate paper, at least 3 days before conference
* Allow time for reprinting

* Select flat, glossy, or laminated paper



Step 6: Present Your Poster

1 practice some more.



Final Advice

There’s no “right” or “wrong” poster, but stick to conventions
Make it simple, attractive, and easy to read
Be prepared

Work with your adyvisor (and other authors) throughout the
entire process

Find plenty of examples online (try Google Images)
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