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What is a research poster?

e Posters are widely used in the academic
community

 Most conferences include poster
presentations in their program.

e Research posters summarize information orf%
research concisely and attractively to help
publicize it and generate discussion.

nd iresmart

e The poster is usually a mixture of a brief m
text mixed with tables, graphs, pictures,
and other presentation formats.

e At aconference, the researcher stands by
the poster display while other participants
can come and view the presentation and

interact with the author.
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To prepare a good poster...

You need to merge all the knowledge and experience you have
in preparing both oral presentations and written reports

With posters we are going a step further....

Likewise ORAL PRESENTATIONS Likewise WRITTEN PAPERS

¢ Need to grab the attention in a Structure similar to a research

very short time (and space) paper
* High accuracy (references,

citations, ....)
e «Extreme» summary of your e Static

research .

e Visual aid

Text based with the inclusion of
images
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SCIENTIFIC CONTENT



SECTIONS OF YOUR POSTERS

e Introduction
 Objectives

e Methodology

e Results

* Conclusions

e Acknowledgements
e References
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IF IT WERE A SCIENTIFIC

PAPER, WHICH WOULD
BE THE SECTION
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SECTIONS OF YOUR POSTERS
NO ABSTRACT

Do not include an abstract on a poster.
A poster is an abstract of your research

Transformation of Two Cryptographic Problems in Terms of Matrices

are two hard

raphy and its

blems has been

unt of rescarch is

ing LU-dscompasition on

the two problsms in
perspective to i

ey envplography has mativaie fmber of very hard
computational problems during the last decades. Two of these
problems are the Discrele Logarithm problem and the Diffic-
ellman problem which are formulated as follows.

> The Discrete Log

thm problem: Let G be a finite cyclic
proup generated by g and 4 €G. Compule an ineger 2 : g = h
from rand g

# The Diffie-Hellman probles ¢t GG be a finite
generated by g and A f £G. Suppose also that £ - g *
same inegers 2, w, such that 0<z, w <G| — 1. Then compute g
from g b [

The computational equivalence of the twa problems has been
proved only for special cases and remains a very interesting and
well known open problem. To this end. various attempts to
reformulate them, such as polynomial interpolation and matrix
formulation, have been performed. Thus, the Discrete Logarithm
function can be written as

log {x) Z]‘

ar equivalently
-]
where x = 0. is 2 generatar of the multiplicative group of 7, and

1= (-ayisuip- 1 (p- 1) matix with 1Sh/<p
matrix represents a Diserete Fourier Transform (DFT).

log, () = 0, 2. p =100 ). 5"

The Diffie-Hellman key function: & : (a % a") r>a ™. can be
witten as the two variable polynomial

Kixy)=- ¥ a'xy
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Intelligence Research Center (1
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ep e
ar cquivalently

Rt e m et

where y = 0. The question of computational equivalence of the
Discrete Logarithm and the Diffi un problems can be

formulated by matrix computations of Equations (1) and (2).

Proposed Transformations

Consider the (p — 1)x (p~ 1) symmetric Vandermonde matrix ¥
IR 1 T

WL W
where w =~ Matrix ¥ is a DFT, Tike matrix A. Equations (1) and
(2) can be written respectively as

Tog, (x)==(p =112, ., p = 2§¥ (",

Kpym a2, 2 (3,

By Newton polynomials we have
()

)= x—w

(%)= (x - w" )z~ W)

t,2()= [T (= - w')

and matrix ¥ can be factorized using LU-decomposition to I = LU,
where L. is a lower triangular matrix defined by

Lt (TR )
the vestor of
upper triangular matirix
") 400) (AT
") W) 1w

coefficients of the polynomial f,and {/ is the

2l

Since matrix ¥ is symmetrie, matrix [/ can also be factorized to
U=DLT, where D} = diag(L),

of Patras, GR-26110 Patras, Greece
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SECTIONS OF YOUR POSTERS

“A poster is an Introduction
abstract of your Objectives
research” Methodology
+ Results
Conclusions

+ Acknowledgements
mm References
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TECHNICAL ASPECTS
Tools and Layout
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Choose your tool

Power point (Free (with Office), a lot

of templates, a lot of
tutorials)

Adobe Photoshop

Very expensive,
Adobe Illustrator

~ suitable for graphic
artists

—

Latex (http://www.brian-amberg.de/uni/poster/
http://www.latextemplates.com/template/jacobs-

landscape-poster)



http://www.brian-amberg.de/uni/poster/
http://www.latextemplates.com/template/jacobs-landscape-poster

Remember that

You must attract an audience:
* Prominent title
e Attractive figures (lots)

S ————
P

e Clean, open layout

The importance of cardboard

Experir- .. setup 1o .. ving
in large warehouse fires

caroard flame spread

Front View
g large amaurm of hazardous materials 50 a
d plastics, and the presence of flammable packaging mate

In storage applications, it is important to classify the buming of card-
board because it provides a source of flaming combustion and §
ally the first item to ignite and sustain flame spread

Top View

BTt | I

4 tests were perfor
B-number approach

were ignited across vhe base \meter The sample size
was chosen as a tall strip since vertical flame spread is the primary
focus of this study. The corrugated cardboard used in these tests is

The B-number is useful in ranking the hazard level of a fuel since it identical to the type that is used to store commodities

depends on the ratio of energy available from the fuel to the
energy required to gasify the fuel. A higher B-number signifies a
fuel with more net energy (more hazardous). This equations shows

the B-number in an expression for the mass loss rate [4] 4 Pred iCting flame heights using

it = Pt p) the B-number from experiments
Cy

The heat transfer coefficient (k) is defined here as a convective heat

transfer coefficient by using the Nusselt number for a convective

turbulent boundary layer on a vertical plate [2]. The Prandil number

is defined as Pr = o, /v,.

To predict flame height as a function of time, the following equations [1]
were used iteratively to first find the length of the pyrolysis front (zy)
and then the turbulent flame height (Zp) by using the averaged B-
numbers found experimentally from the small-scale flame spread tests

hlcy = (pgg/zz)Nu Nu=0.13(Cr - Pr)'/?

Characterizing the Flammability of
Cardboard Using a Cone Calorimeter

(/2 =2l = 4(1 - 1.25(r/B)}/* al t-t9
Rearranging for B, we can use the mass loss rates abtained from ¥ 20 ™ PatpakalTy — Too)? "
the cone i to ine the B
a e _Bf _on -2/3
;Y (. L — &=L = 0.64(r/B)"Y
(pg0g/xs) - 0.13(Gr - Pr)l/3 p
Cq - Specific heat air (kVkg-K) Tp - Pyrolysis length (m) . - Specifie heat of fuel(k)kg-K) t - Time (5)
.E\L] A b - Heat transfer coeff (Wr-K) g - Thermal diffusivity air (ms) ke - Thermal cond. of fuelWim-K} T, - Gasification temperature (K)
‘r SE Gr - Grashof number (-) Pg - Density air tkg/m’) ps = Density of fuel (kg/m’) x4 - Flame height fmn)
] OLMO-\

Worcester Polytechnic Institute’

University of California, San Diego?

Re _.s from a simple
5 P
predict flame heights

he average B-number for the 4 cardboard tests (CB1-CB4

Bt o vical i spress vt
Eerkme 1 he core clonmete

p— —
rame Rteased MO i)

A

The simple model shows good agreement with both the small-
scale (centimeters) and large-scale (meters) experimental flame
heights [3] by using the average B-numbers that were determined
experimentally from the small-scale tests in the cone calorimeter.

[———

6 Conclusiur, w..w surure work on
the flame spread model

Amethod for i the B ber using a

cone calorimeter in order to rank the fire hazard of a material has
been shown, and a model for predicting vertical flame spread along
cardboard has been presented.

To use the model in storage applications, scaling analyses will be
perfomed to relate this research to intermediate commodity test
burns performed by Michael Gollner. Additional fuels will be tested to
assess the flammability and hazard ranking across a range of fuels.

References:
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e Attract
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Galaxy Zoo: an Experiment in Public Science Participation

December 2nd December 23rd

Rationale

Many interesting questions about galaxies are questians about morphology
What determines whether a galaxy is spiral or elliptical? How is morphology
controlled by a galaxy's formation and evolutionary history? What role does:
environment play? How do al these factors change with redshift?

To answer these questions, we must have a sample of galaxies classified by
shape. This is a very difficult problem for computers to handle, 5o classification
must be done by eye. Kevin Schawinski, then a graduate student at Oxford,
this to classify 50,000 galaxies from the Sloan Digital Sky Survey, Howevez
classify the entire SDSS speciroscapic sample of galaxies would have

Kevin - or even a team of astronomers - far 00 long to be practical

To solve this problem, we turned to citizen scientists - the milligy
around the world not employed as professional scientists whe
desire to contribule to science. Inspired by successful projects Y
Stardust@Home, we set up the Galaxy Zoo website:

The Site

The Galaxy Zoo home page is shown to
the right. Volunteers log in to the site and
read a short tutorial on how to classify
galaxies. Then, they must pass a test of
their skill in classifying galaxies of known

pes. Once they pass the trial, their
classifications are included in the final
dataset.

Volunteers use the Galaxy Analysis inter-
face (right) te classify galaxies. They are
shown one galaxy at a time from the.
Sloan Digital Sky Survey's speciroscopic
galaxy sample. They click one button o
classify the galaxy as:

-elliptical

-spiral {clockwise/counter/edge-on)

-merger Screenshofs of the Gg
homepage (top) an
©nce a user has classified a galaxy, the  Analysis page (1
site immediately shows the next galaxy.

they feel ke they want to do just ‘one more galaxy”

Volunteers

We thought that if we got 10,000 volunteers within the first month, we could
declare the project a success. We launched the site on Sunday, July Bth, 2007
The next day, we got a segment on Galaxy Zoo onto the BBG morning radio
programme. Soon afler, the Associaled Press wrole a siory, and several blogs
commentad on the story. A post about Galaxy Zoo appeared on Slashdot,

Thanks to this media caverage, we had an immediate flood of volunteers
crashing our web server, which we frantically fixed. By the end of the first day.,
22,000 volunteers had done nearly 500,000 classifications

Since then, we have continued to atiract new volunteers at a steady rate. We

currently have 125,000 volunteers, who have done more than 40 million classi-

fications

Each galaxy has been classified an average of more than 30 times. These

repeat classifications, along with Kevin's original classifications, give us ways to

investigate the reliability and validity of our volunteer classifications. Chris will
say more about this in his talk on Friday at 10 AM in Ballroom E, “Preliminary
Results from Galaxy Zoo: the Sloan by Eye."

We are very interested in leaming why our volunteers have participated s
enthusiastically - what are they getting out of the site? We have some ideas,
but we want to study this question systematically. See the *Social Science
Research” section of the poster for more on this question.

Volunteer Support

By the end of the first week, we had mare than 10,000 E-mails in our Inbox,
many of which were people pointing out beauiful or interesting objects that
they had come across. It became clear to US that we needed a way for vol-
unteers to help each other. Phil Murray created a forum.

www galaxyzooforum.org . The staff working on the site moderate the forum
- we were quickly nicknamed *zookeepers® by the volunteers who use the

December 20th

December 28th

M. Jordan Raddick' {raddick@pha jhu.edu), Chris Lintott’, Kevin SchawinskiZ,
Daniel Thomas?, Robert NichoF, Dan Andreescu’, Steven Bamford®, Kate Land?,
Phil Murray®, Anze Slosar?, Alex Szalay', Jan Vandenberg', The Galaxy Zoo Vl-
unteers.

‘Department of Physics and Astranomy, Johns Hopkins University, 3701 San Martin Dr., Baltimore,

ity, 3University of Portsmouth, 4Freetance, SFingerprint Dig
ey
ABSTRACT

iodem astrophysics research is the

finding blue elliptical galaxies in 1%

dataset. Next week, Kate Land will post about her
research inta rotation directions of galaxies and its
implications for cosmology.

The Galaxy Zoo biog

Future Plans

We are working with international teams to translate the site into other languages, to allow
more people to join the volunteer effort. Lech Mankiewicz of the Center for Theoretical
Physics in Warsaw led a team to create a Polish version of the site. We are also exploring
French and Ghinese translations.

We are alsa designing plans for “Galaxy Zoo 2.0," which will include more detailed classifi
cations. We have such an incredible community of citizen scientists, and we don't want to
Iose them because we ran out of things to do! Galaxy Zoo 2.0 will last at least several
months, but we are looking for ideas for what to do after that

We have also requested time on a number of telescapes 1o follow .
Up on interesting objects that our volunteers have found. The ane

that has received the most discussion an the forums has been

“Hanny's Voorwerp," a mysterious blue biob discovered by a

teacher from the Netheriands (‘voorwerp' is Dutch for “object’)

Social Science Research

We have been amazed at the dedication of volunteers, some of whom spend an hour a day
classifying galaxies. What are they geting out of it? We have talked about this with peaple
on the forum, and have gotten several answers: a desire to aid scientific research, appre-
clation of the beautiful galaxy images, and enjoyment of the "game” nature of the site.

*Hanny's Voorwerp®

Docember 30th January 1st January 3rd January Bth

The question of motivation to participate in citizen science has received little
attention in social science literature, athough ather technical volunteer
efforts like Wikipedia and open source software have been studied. Knowing
more about volunteer motivation can help ur communtty better design
citizen science projects in the future, as well as making a contribution to the
field of mativation studies in general

‘We plan o conduct a series of interviews with randomly-chosen volunteers
10 probe their seff.reported motivatians. Then, we will conduct a survey,
reaching as many volunteers as possible. We will ask users 1o optionally
report their site usemames so we can anonymausly track their ciassifica-
fions. Gan we find a comelation between their self.reported motivation and
the amount of time they spend per galaxy, for example?

@ neariy ready to apply to Human Subjects review boards for permis-
gecin the study. We are actively seeking education research partners
'with us on this study.

essons for Citizen Science

Warking on this project the last six manths has taught us many lessons
about how to do a successful citizen science project Here are a few such
lessons

1) Boware of success: We were unprepared for the massive interest that
our announcement generated. It was only the quick thinking of our IT
‘support staff at Johns Hopkins that saved us from further down time when
the web server crashed. This applies also to E-mail support. Although we
now give at least a short reply to every E-mail we receive, we still have not
caught up on our 10,000 back E-mails,

2) Reward participation, not competition: We nitially Iisted the user-
names of the people with the highest number of galaxies, but this led to
unhealthy compettion among some users, including attempts to cheat, We
were able to weed out the cheaters, but it caused us annoyances. Reward-
ing participation from all users creates a sense of community spirt that
makes more people want to participate.

3) Show volunteers what you do with their data: One of the most

ommen questions on the forum is requests for updates on the status of our

carch - peopls want to know what we're doing with their resuts. We have
pted to satisfy this interest through the blog

lde a sense of satisfaction: We found that when we immediately
ayed the next galaxy after one classification, it provided a sense of sat-
Paction for the volunteer They had done one galaxy successfully, and we
trusted them to move on to the next one,

5) Troat volunteers as collaborators: What volunteers really want is o be
thought of as scientific colleagues. Ifs important to take them and their con-
tributions seriously when answering their questions. We are creating a web
page listing Galaxy Zoo volunteers by name (for those who have chosen o
participate), and we plan o link to this page from any joumal articles we:
write

Thank You!

Al galaxy images used in Galaxy Zoo come from the

Sioan Digital Sky Survey. Funding for the SDSS and

SDSS-Il has been provided by the Alfred P. Sloan Foun-
dation, the Participating Institutions, the National Science Founda-
tion, the U.S. Department of Energy, the National Aeronautics and
Space the Japanese the Max
Planck Society, and the Higher Education Funding Council for
England,

We wish to thank our colleagues, the 125,000 volunteer scientists
of Galaxy Zoo, who include:

® i P

Jason Lane  Siegi Rogers
Johannes Gerk Chanda Taylor

Wayne T Beck  Albert Tennant m n

Gray Ward Aldo lenna
0.,

Alice Sheppard P. C. Byron
Elaine Randall Alan Copland
Alessandro Levati

© Galaxy Zoo 2008, under the terms of the
BIEE creative Commons Aftmbution-Nonoommercial
2,0 UK: England & Wales license



Which size? Orientation?

 The conferences usually suggest a format for the posters

e Remember to set up your power point page before starting
your poster (unless you are using templates)

-

e Choose your poster orientation:
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TEMPLATE or blank page?

Go g|e scientific research poster template

A huge number of templates is B ﬁ
available. —— |

J u St google |t ! Scientific Poster PowerPoint Templates - MakeSigns.com

www.makesigns.com/SciPosters_Templates.aspx ~

... Templates. Scientific Research Poster Printing ... These templates are set up to
work around the PowerPoint page size limit of 56". Each style comes in several ...
Custom Scientific Poster ... - Pricing - Scientific Posters Tutorials

. Powerpoint poster templates for research poster presentations
U S ef u I I I n k . ‘.1-“.’7-“.&-'.posterpresentations.Eom.-"htmI.-"‘ree_poster_tem_platgs.ht_ml A _
. his research poster template can also be printed at the following sizes because it has
the same ratio: 36x48 (Standard), 42x56, 48x64, 30x40. This scientific ...
36x48 - 42x60 - 48x48 - 91x122

Pimp my poster blog where
people upload their poster and
get suggestions and comments

Images for scientific research poster template Report images

More images for scientific research poster template
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https://www.flickr.com/groups/pimpmyposter/pool/

Flow of poster

e Keep it simple
e Keep it ordered

Rapid Evolution of
Mosquito Y

Introduction

The CQ Method
The CQ method i a way to dentily Y

Results

Discovery of Seven ¥ Chromasome Genes
Sevea ¥ e were discovered @ Anopheles movpaton

penes. The central paramater of the OO method is the
chromosome quotient (CQ), the retio of female to
male aligunents o & welected reference vequence. Y
chromosomés are present exclusively in males, 50 ¥
chromosoene sequences can be accurately idestified
Ly theis chistenetive e brnmese quibieety

%
:
i

Aa gamboe

The CQ Method

Co-calculate Dapressedy Dvahistey

¥ sequences Tanecrbed Y v Gens

] sequences

Elements of the C0 Method

1. Cipcalculate - entifies casdidate ¥ sequences
uring wparate male asd femals cnqesncs dats

2. Expressed ¥ - lientifies transcribed Y sequnces
whilé PemOVInG Ay Fepetitive I4qUentes

3. Evahuate-¥ - Identifies the top candidste ¥ genes

@ cne
% OCHOA

€0 Method Requirements

1. Separate male asd female
sequence data with at least Lox
coverage froc both.

2, A -seq data from males

2. Rednreccn griceon (optional)
The CQ methed can be run de
nowo by caleulsting the £33 of
the contigs of the asvembied
mals sequence data

using the OO method Three Y genes were identified 1n An_ stephansi
and named sYG1, s¥GZ, and sYG3 for An. stephensi ¥ gene. A fourth
An. stephenst ¥ gete, GUYT, had been previously sdentified and was
confirmed with the OO method, Three Y genes were identified @ An,
oambias and named g¥GI. g¥G2, gV, for An. gambise ¥ geme A
malespeeshe gear we call myoses was discevered sear the 4. cegypti
male sexdetermuuny region Gy the 00 method myo s can sl
recomsbine and becoms unhnied from the sex-détermiming region, but
diae 1o its male specilic natare ity onga was analyaed

gins of ¥ Genes

Conclusions

AP

Y1 YGS aYGS Guvet
mye-ser
s

Aedes aeqvet

Dynamic ¥ Chromosames

Ancectral ¥
x
Ancestral ¥ Present ¥

Replacement x
—p

1t in commenly asumed that ¥ chromovomes are dogeserate X
ehrommones However, of the Fve Anopbelvs ¥ gries with clear
paralogs, fvur of the pazalog are sutosomal It s unclear whether the
Y genes are heing duplicated onto a degecerste X rendared
unrecognizable, or the ¥ bas & different origin thas the ancestral X
No shared Y gemes bave been found i the motquitoss An. stephensd
and An. gamisioe indicating that the ¥ chromosames of these closedy
related mospates may have altemats ongizns
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o T
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The heat transfer coeficient (7 i
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hiey = (pyttg /z)Nu
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the cone calorimeter to determinj

B=exp
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Characterizing the Flammability of

Cardboard Using a Cone Calorimeter

The importance of cardboard
in large warehouse fires

The potential for a large fire in a warehouse is high because of dense
packing, large amounts of hazardous materials such as papers
and plastics, and the presence of flammable packaging materials.

In storage applications, it is important to classify the burming of card-
board because it provides a source of flaming combustion and is
usually the first item to ignite and sustain flame spread

A dimensionless parameter:
The B-number approach

2

The B-number is useful in ranking the hazard level of a fuel since it
depends on the ratio of energy available from the fuel to the
energy required to gasify the fuel. A higher B-number signifies a
fuel with more net energy (more hazardous). This equations shows
the Bnumber in an expression for the mass loss rate [4]

A

ar =

e & n(1 + B)
The heat transfer coefficient (4) is defined here as a convective heat
transfer coefficient by using the Nussell number for a convective
turbulent boundary layer on a vertical plate (2. The Prandl number
is defined as Pr — a,/v,.

hiey = (pyog/z5)Nu Nu =013(Gr - Pr)t/?

Rearranging for B, we can use the mass loss rates obtained from

the cone calorimeter to determine the B-number experimentally.

" a
B=e ((mm)-u 13(Cr m”’) =

B - Mass transfer mumber (-) s Mass burning rate (kg/nF"s)
Ca - Specific heat air (hIAg-K) 2y - Pyvolysis length i)

B - Heat transfer coofl, (Wn'-K) ety - Thermal diffisivity air fos)
Gr - Grashof munber () Py - Density air kg/m’)

Experimental setup for studying
cardboard flame spread

Worcester Polytechnic Institute!

University of California, San Diego?

) Results from a simple model to

4 tests were performed in which 5 cm x 20 cm samples of cardboard
were ignited across the base in the cone calorimeter. The sample size
was chosen as a tall strp since vertical flame spread Is the primary
focus of this study. The corrugated cardboard used in these tests is
identical to the type that is used to Store commoadities.

4 Predicting flame heights using
the B-number from experiments

To predict flame height as a function of time, the following equations [1]
were usad iteratively to first find the length of the pyrolysis front ()
and then the turbulent flame height (Z5) by using the averaged B-
numbers found experimentalty from the small-scale fiame spread tests

va_ iy _ (411 75(;—/H)’f3)( af ) =
(@ = 250) ( * o g v oy Ll
© = ~084(r/B) 2
Tp
ay - Various fuel and gas prop. ) v - Stolchiometvic parameter (-)

<y - Specific heat of fuel(idhgK) 1 - Time )
k. - Thermal cond. of fuel(Wni-K) T, - Gasification remperanure (K)
P - Density of fuel (kg/m') 2y - Flame height (m)

predict flame heights

The average B-number for the 4 cardboard tests (CB1-CBd) was
found to be 1.82 and was used 1o calculate predicted flame heights.
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simple model shows good agreement with both the small-
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ame
heights [3] by using the average B-numbers that were determined
i I le tests in the i

6 Conclusion and future work on
the flame spread model

A method for experimentally determining the B-number using a
cone calorimeter in order to rank the fire hazard of a material has
been shown, and a model for predicting vertical fiame spread along
cardboard has been presented

To use the model in storage applications, scaling analyses will be
perfomed to relale this research to intermediate commodity lest
bums performed by Michael Goliner. Additional fuels will be tested to
assess the flammability and hazard ranking across a range of fuels.
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ABSTRACT:

One ignored benefit of space travel is a potential
elimination of obesity, a chronic problem for a growing
majority in many parts of the world. * In theory, when an
individual is in a condition of zero gravity, weight is
eliminated. Indeed, in space one could conceivably follow
ad libitum feeding and never even gain an gram, and the
only side effect would be the need to upgrade one'’s
stretchy pants(“exercise pants™. But because many diet
schemes start as very good theories only to be found to
be rather harmful, we tested our predictions with a long-
term experiment in a colony of Guinea pigs (Cavia
porcellus) maintained on the International Space Station.
Individuals were housed separately and given unlimited
amounts of high-calorie food pellets. Fresh fruits and
vegetables were not available in space so were not
offered. Every 30 days, each Guinea pig was weighed.
After 5 years, we found that individuals, on average,
weighed nothing. In addition to weighing nothing, no
weight appeared to be gained over the duration of the
protocol.  If space continues to be gravity-free, and we
believe that assumption is sound, we believe that sending
the overweight — and those at risk for overweight — to
space would be a lasting cure.
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IN TRODUC TION:

The current obesity epidemic started in the early 1960s with the invention and proliferation of elastane and
related stretchy fibers, which released wearers from the rigid constraints of clothes and permitted menthly weight
gain without the need to buy new outfits. Indeed, exercise today for hundreds of million people involve only the
act of wearing stretchy pants in public, presumably because the constrictive pressure forces fat molecules to
adopt a more compact tertiary structure (Xavier 1965).

Luckily, at the same time that fabrics became stretchy, the race to the moon between the United States and
Russia yielded a useful fact: gravity in outer space is minimal to nonexistent. When gravity is zero, objects cease
to have weight. Indeed, early astronauts and cosmonauts had to secure themselves to their ships with seat belts
and sticky boots. The potential application to weight loss was noted immediately, but at the time travel to space
was prohibitively expensive and thus the issue was not seriously pursued. Now, however, multiple companies are
developing cheap extra-orbital travel options for normal consumers, and potential travelers are also creating
news ways to pay for products and services that they cannot actually afford. Together, these factors open the
possibility that moving to space could cure overweight syndrome quickly and permanently for a large number of
humans.

We studied this potential by following weight gain in Guinea pigs, known on Earth as fond of ad libitum feeding.
Guinea pigs were long envisioned to be the “Guinea pigs” of space research, too, so they seemed like the
obvious choice. Studies on humans are of course desirable, but we feel this current study will be critical in
acquiring the attention of granting agencies.

CONCLUSIONS:

MATERIALS AND METHODS:

One hundred male and one hundred female Guinea pigs (Cavia
porcellus) were transported to the International Space
Laboratory in 2010. Each pig was housed separately and
deprived of exercise wheels and fresh fruits and vegetables for
48 months. Each month, pigs were individually weighed by duct-
taping them to an electronic balance sensitive to 0.0001 grams.

Back on Earth, an identical cohort was similarly maintained and

weighed. Data was analyzed by statistics.

RESULTS:

Mean weight of pigs in space was 0.0000 +/- 0.0002 g. Some
individuals weighed less than zero, some more, but these
variations were due to reaction to the duct tape, we believe,
which caused them to be alarmed push briefly against the force
plate in the balance. Individuals on the Earth, the control
cohort, gained about 240 g/month (p = 0.0002). Males and
females gained a similar amount of weight on Earth (no main of
effect of sex), and size at any point during the study was related
to starting size (which was used as a covariate in the ANCOVA)

Both Earth and space pigs developed substantial dewlaps
(double chins) and were lethargic at the conclusion of the study.

Our view that weight and weight gain would be zero in space was confirmed. Although we have not replicated this experiment on larger animals or primates, we are confident that our result would be mirrored in
other model organisms. We are currently in the process of obtaining necessary human trial permissions, and should have our planned experiment initiated within 80 years, pending expedited review by local and

Federal IRBs.
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0%-Benzylguanine Inhibits Tamoxifen Resistant Breast Cancer Cell Growth
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and Resensitizes Breast Cancer Cells to Anti-Estrogen Therapy
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Endocrine \hmpms using anti-estrogens are least toxic and very effective for breast cancers, however, tumor resistance 1o
tamoxifen remains a stumbling block for aum-“ﬁll theeapy, Hased on our recent study on the involvensent of the INA repair
protein MGMT in pancreatic ealwer[i.‘im (‘-lm'cr Res, mr 2008}, hm- we mmlwu! whether MGMT overexpression
mediates tamuxifen resistanee. d whether of MGMT inhibitor [0 benzyiguanine
(BEG)] at & non-toxic dose alone or in mmhmmm with the anti-estrogens (tamoxifen/fulvestrant) curtails buman tamoxifen
resistant hreast cancer cell growth. Further, we also determined whether BG sensilizes breast cancers to tamoxifen using
tamiifen resistant ells,

trac

MGMT expression was Found to be increased in breast cancer cefls relative to normal breast epithelial oells. Also, MGMT
levels were significuntly higher in tamoxifen resistant MCF-7 compared to the parent cells, Silencing of the ER-0 expression
wsing a specific sIRNA resulted in pugmentation of MGMT mRNA und proteln levels by 2 fold. We also observed in inverse
carrelation between MGMT and p53 levels in breast cancer cell lines; moreovr, ps3 downregulation was aceompanied by
increased MGMT expression, Other experiments showed that BG alese or BG in combination with tamoxifen or fulvestrant
deereased ER-u expression, whereas 1amoxifon alone and fulvestrant slone increased and decreased the same respectively.
Honiever, all these Ireatments increased the p21om mRNA and pmtein expression significantly. BG inhibited tamoxifen
resistant Em-'m cancer growth in o dose-dependent manner and it also rescasitianl rosistant breast caneer cells to anti-
estrogen the: AM/ICT). C release and the PARP deavage, indicative
ula:mqmasus. In Ivrem canoer wnngw&s BG alone or 2 wrn'hlndlmn “of BG with tamoxifen or fulvestrant caused =ignificant
tumer growth delay and immunohistochem v revealed that BG inhibited the expression of MGMT, ER- «, ki-67 and
inereased par™ staining, These findings Wt that MGMT inhibition may provide a novel and effective approach for
‘overcoming tamoxifen resistance.

1IC10n

Recent advances in breast cancer research have identified key pathways involved in the repair of DNA damage induced by
chemotherapentic agents. The ability of cancer cells 1o recognize DNA damage and initiste DNA repair is an important
mechanism for therapeutic resistance and has a negative impact on therapeutic efficacy. A number of DNA-damaging
alkyl agents attack the nucleaphilic 0° position on guanine, forming mutsgsnic and highly eytotoxic interstrand DNA
crosdlinks, The DNA repair enzyme O*alkviguanine DNA alkyltransfernee (AGT), encoded by the gene MGMT, mpulm
alkylation ot this site and s respansible for protecting both tumor and nermal cells from alkylating agents. MGMT is
expreseed constitutively in normal cells and tissues, 1n breast tumors, MGMT gene expression is elevated and levels are up
to g=fold higher than i the normal breast. Interestingly. it has been shown that tamoxifen accelerates proteasomal
degmdation of MGMT in human cancer célls, In 1991, Pers, Moschel, nnd lxﬂ.m uluwrwd that O henaylguaning (Hb)
inhibited AGT and d the of both and nts. In & series

important they fully i llu- Dbeiween Ib(‘ uml AGT and its therpeutic impac A
showed that BG binds AGT, transferring the benzyl moiety to the active-site cysteine [2g]. The reaction is very rapid and
wsare potent than any other previously known AGT inhibitor. BG is riot incorporated into DNA in living cells and reacts
directly with both cytoplusemic and nuclear AGT, Bocause BG s o psuedosubstrute for MGMT whiich results in the covalent
transfer of benzsl group 10 the active site eysteine, the MGMT protein is degraded after cach reaction. This stolchiemetric
Mtnun me:'h'ul!sm effectively depletes the AGT content in tumors and the ateociated repair of alkylation domage. BG i

clinieal trials in to ingrense the efficacy of alkyvlating agents,

Interestingly, several observations suggest an inverse correlation between the levels of MGMT and p53 tuner suppressor
proteine where wild-type p53 suppresses transeription of human MGMT expression. Unfertunately, ps3 function is often
inictivated or suppressed in human cancers; therefore, restoration of wi-ps3 activity is essential for the success of some
trealments. However, whether or not his is mediated by of MGMT exy has yet 1o be To
date, the cross-ialk between MGMT and ER-alphs (and the link to p33 expression) has not been explored in drug (ie..

tamaxifen) resistant breast lumors, The anti-esirogen tamoxifen is the most commonly used treatment for patients with
estrogen recepbor positive breast cancer. Although many patients benefit from tamexifen in the adjwrant and metastatic
settings, resistance 1o his endocrine therapeatic ugent i an important clinical probless. The privary goal of present study
wax to i the of drug resistance and to design new therapeutic strategies for
circumventing this o is increased in TAM:
inhibition of MGMT by BG si

brvast cancers and

Th: nesults show that hl(.\n 7 Z
improves T

MGMT Expression: We developed a tamosxifen resistant MCF-2
ecii line by using pm1mw-d treatment of tamoxifen on the parental ER-positive breast cancer cell line, MCF-7.
Tamenifen-resistant MCF-7 cells proliferate at rates similar to the parental MCF-7. Prolonged treatment of tamoxifen
onto MCF-7 cells increased MGMT expression compared to parental MCF-7 cells by 2 fold (Fig.1),

king Down FRa Enb MGMT Expression in i
Breast Cancer Cells: It i not known whether ER« and MGMT transcriptionally
regulate each other in tamoxifen reststant breast cancer cells. We therefore investi
whether down regulation of ERa has any effect on endogenous MGMT expression in
these cells, As expected, downregulation of ERa using specilic siRNA significantdy
reduced ERG protein bevels in these cells, Western blot analysis was performed and the
results in the left panel (Fig. 24) shows that silencing of ERa increases MGMT
expression In these cells, amd interestingly, the results in the right panel (Fig2B) show
increased MGMT mENA levels were increased as assessed by qRT-PCR. These dats
suggest that ERa-medialed shgnaling functions o repress ll(-M T gene expression in
breast cancer cells.

TAM resist. MCF-7

§
2
g

Transcriptional Regulation Between MGMT and p53: Proviously, it was reported
that ps3 negitively regulates MGMT I breast cancer cells. Therefore, we addressed
whether or not silencing the p53 enhances endogenous MGMT transcription. Tamoxifen
resistant MCF-7 cells were transfected with either ps3 siRNA  (ps3-KD) (Fig.20) or
MGMT sIRNA (MGMT-KD} (Fig 2D} along with Nor-specific  sIRXA (NS). MGMT
expression was consistently incressed in ps3y knock down cells, with different
experiments showing a - fold augmentation (Fig. 24) and as expected, knocking down
MGMT devreased MGMT transcription where s pss mRNA levels were unaffected in
MOMT knschdown cells (FigzD), These resulis confirm thal p53 can regulate MGMT at
the transeriptional level.
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OF-Benzylguanine Plays a Dual Role in T il MUF-7 Cells: with the above, next, we
studied whether or not knocking down MGMT has any effect on ERe transcription. As expected, knocking down MGMT decreased
MGMT gene mmrip\s However, it was interesting 1o find that ERa gene transeription was nlso reduced after MGMT silencing.
(Fig.2E). These data demonstrate that DG has the ability bo attenuate the not only the MGMT, but also the ERq transcription. indicating
a pnt«ﬂ)h':lunl mﬂl for MGMT Dlockers in these brenst eancer cells,
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Py D Targeted Profein Expressions: Encourmged by the mesults reported, we

| the effect of combination thempy on ends MGMT, p33, and ER0 protein expressions. As expected, BG decreased

MGMT m:pn:\‘-mn while eombinatinn therapy (4-OH-TAM or ICF combined with BG) significantly decreased both MGMT and ERa

G alone o in with tamoxifen or 1C1 decrrased ER-a expression, whereas tamoxifen alone and 101 alone

increased imi dml'nsed the same respectively (Fig3AL ps3 expression was slightly altered after ICI treatment. The reduction in p53

expeension by 1C1 alone ws reversed when BG was combined (Fig.a4). We investigatid the effect of BG on proteins which ane involved

in cell cyele regulation, spoptasis in lamoxifen resislant breast cancer cells. All these treatments significantly increased the pays

protein expression (Fig 381, PUMA expression was also increased with these treatments. Hence, PUMA may have translocaled 1o the

mitochondrin, cvtochrome C s roleased (Fig 3B, and apoptosis was triggered in these cells in presence of combination therapy. PARP

cleavage Is seen In BG treated cells In presence of stawrssporin ss an indfeative of apoplosis (Fig 30). Therefore, this data suggest that
BG promotes cell eyele arrest and can induee apoptosis by modulating ps3 function,

06-Benzylguanine Modulated Transcriptional Targets
in Tamoxifen Resistant Breast Cancer Cells: The effect ]
of combination therapy on endogenous MGMT mRNA levels 3
Quantitative real-time PCR (qRT-PCR) resulted "
that anti-estrogens (TAM/ICI) increased the MGMT "] ct—

expression while the combination therapy decressed it
compared to control levels,  ER@ transeription wos decreased
compared to controls with all these treatments (Fig.4A).
Surprisingly, p2i and PUMA mRNA was significantly
incrensed in the presence of combination treatments (Fig43
&C). These resulls suggests that ps3 mediated target gene
transcription was aftected by the drug combinations in breast
cancer cells (Fig. 3 8 4).

06 pa1 T p — ==
Activity in Tamoxifen Resistant Breast Cancer Cells: - -

In order to investigate the effect of BG on p53 function, we .

performed Juciferase reporter assiys,  Tamoxifen resistant | p—— !"

MCF-7 breast cancer cells were transfected with pax e Fo .

promoter construct in presence o absence of BG (target gene n i

of psg).  Thes results elearly drnmmnlv that BG 5 =

fani ly enbanced pat fomal activity by 4-5 fold . .

in these cells (Fig.4D).
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Breast Cancer Cell Growth and Increase Hesistant
Breast Cancer Cell Sensitivity to Anti-Estrogen Therapy (TAM/ICT): Daetailed necropsy revealed that all
the mice had tumors in the breast. The data summarized in Table 1 show the daily BG alove or in combination
with twice weekly tamonifen, TCT significantly decreased median tumor volume and weight as compared with that
seen in tamenifen/1C1 treated and control mice. The combination of BG with timoxifen or 1CT produced the
ereatest decrease in median tumor volume as compared with control mice (8594 mm®, 9.3 mm3 (TAM+BG).
respectively; pe 0.0001); (83.99 mm?, 31.60 mm? (ICI+BG), respectively; p<o.00o1). Tumor weight was also
significantly reduced in muice treated with combination therapy as compared with control mice (81,25 mg, 22.30
mg(TAM-I:r‘] respectively, p<n.0005); (81.23 mg, 51.57 mg (IC1+BG), respectively, p<0.0005), (Table.1). Body
weight was not changed among all treatment groaps as compired with control mice. No visible liver metastases
wers present (snuwmerated wilh tse ald of & dissecting microscope) in all reatment groups.

and THC Analysis: We next the in wivn effrcts of BG (alone or in combination) with
tamaxifen/ 101 Tumors harvested from different ireatment smu[nwl'[rwmriml For routine histological and IHC
analysis. Tumors from mice treated with BG alone or in with ifen/IC] exhibited a signifi
deerease in MGMT, ERa, ki-67 as compared with tumors treated with tamoxifen/ ICLalone or control group. ps3
expression was not much altered in these treatment groups. In sharp contrast, the expression of p21 was
significa increxsed in tumors from mice teeated with BG either alone or in combination with tamoxifen/1CT.
The images were analyeed by Tmaged (NIH) amd MGMT, ERa, psa, pa1 and ki-67 expressions were quantified by
the ImmunoRatio plugin. (Fig.5).
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& T the present study, we observed that profenged treatment with ANti-Atrogens causes drug resistance by
inducing the DNA repair protein O° DNA GMT).
2. Dicaugstog i xpwensian of GMT Ty aaposiusg breaet cancer cells o B sensitiued. these: celly i v
estrogen therapy (lamoxifen and 1C1 182,780),
3 We also observed that combination therapy of anfi-estrogens and MGMT blockers nol only overcame the
MGMT derived drug (tamoxifen and 1C1) resistance but also increased the efficacy of anti-estronen therapy
by decreasing estrogen receptor expression amd restoration of the functional activity of ps3 in tamaoxifen-
resistant breast cancer cells,
4. Combinotion therapy inhibited tamaoxifen resistant breast tumor growth in v 29
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Aluminum Carbon-Nanotube Composites via CRB S
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Critical thinking

“(...) a persistent effort to examine any belief or source of
knowledge in the light of evidence that supports it and the

conclusions it draws.” E. Glaser 1941

Critical evaluation of the evidence, line of reasoning, and
conclusions.

“If you would be a real seeker after truth,
it is necessary that at least once in your life

you doubt, as far as possible, all things.”
Rene Descartes (1596-1650)
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