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WHAT IS RESEARCH DAY AT THE
CAPITOLY?

@ A celebration of the excellent undergraduate
student research conducted on Oklahoma’s
college campuses!

@ An annual event sponsored by the Oklahoma
State Regents for Higher Education, the National
Science Foundation, and the Oklahoma
Experimental Program to Stimulate Competitive
Research (EPSCoR)

@ This event is designed to let the legislators know
what awesome research students like yourself

. . I
are domg In the state! http:www.okepscor.org




WHAT IS EPSCORY

@ Purpose:
Promoting Innovative Research

@ Central goal:

To increase the state’s research competitiveness
through strategic support of research instruments
and facilities, research collaborations and
Integrated education and research programs.

http:www.okepscor.org



CREATING YOUR POSTER

@ Create a powerpoint slide wit
of choice

n background

Do not pick a background that is extremely busy.

Do not use a picture

® Format the size of the poster

Go to Page Setup
Select Width (Standard is 48”)
Select Height (Standard is 36”)

Check with print shop for any size restrictions
Paper or printer size may limit your poster




CREATING YOUR POSTER

® Format of the “general’ poster




CREATING YOUR POSTER

® Format of the “general’ poster

Each project is unique and therefore every
poster Is different.

Keep the flow of the boxes top - bottom, &

left = right

Some posters require more boxes while others require
less

Can move boxes around but keep the flow simple

@ If you don’t like my format...choose
something else

Google Images has endless possibilities of
Research Poster Formats/layouts




CREATING YOUR POSTER

® Font suggestions for each section:(this is what |
used)

Title - 135
If your title is long you may need a smaller font
Authors & Institution - 66

Headings of boxes - 35
Text of boxes - 24
Figure legends - 24
Acknowledgements - 22

® Draw boxes

Insert
Shapes
Square

Inside the square draw text boxes for the title of each box
and for the body of each section




CREATING YOUR POSTER

@ Title, Authors & Institution

Center these lines
Put your name first; underlined or bolded
Make sure the title can be read from 4 ft

away
Using a sans-serif font like Arial is best for
the title and the headings of each
subsequent box
* | used Century gothic (another sans-
serif font)
e Sans-serif fonts are easier to read from
a distance
In this box is where most put the logo of the
institution that you are representing
Some also acknowledge EPSCOR with a
logo or in their Acknowledgements section

Be sure to leave
space for your
exhibit number!!
If you don’t your
text will get
covered




CREATING YOUR POSTER

® Abstract, Background, & Methods

e This should be an

/ overview of your entire
poster

* |t’s a good idea to give through background on
your research topic
« Can put the objectives of your research here or
In a separate box
» Not telling the judges WHY you are doing
the research will greatly count against you

» This section can be long or short depending on
your project.

» | used figures to explain my methods,
sometimes having an image to assist you in
explaining the science is EXTREMELY helpful




CREATING YOUR POSTER

@ Figures, Results & Discussion

Be sure to put legends that
number your figures

Use pictures and
images of your
results.

This will help the
judges understand
your results

e This can be
called
Conclusions

 This is where you
should clearly
explain to the reader
what your results
indicate

» Explain what your
future plans for the
project are




CREATING YOUR POSTER

@ Societal Impact & Acknowledgements

« DO NOT OVERLOOK THIS SECTION!!!

» This is probably the MOST important section of your
poster!

* You don’t have to cure cancer, but you need know the
benefits of your research and be able to explain them
in layman’s terms

« 2-3 sentences is all that is needed if they are concise
and to the point

It is VERY important that you
acknowledge your funding source!
Other things to acknowledge:

» Collaborators (big and small)

» Journal Articles used as references

e EPSCoR




CREATING YOUR POSTER

@ Extra tips

First impressions are important with the judges
So WOW them from the moment they walk up

Keep your poster from looking too wordy

Use bullets to break up lengthy paragraphs

You don’t want your poster to look like one super long
paragraph, it’s extremely uninviting

@ Invite your mentor, family and friends!
They will be a great support group for you!

Having familiar faces will help to keep you calm
and collected




Systematic reviews of animal experiments demonstrate
poor human clinical and toxicological utility
ATLA: Aiternatives to Laboratory Animals. 2007; 35(6): 641-659.

- Andrew Knight BSc, BVMS, CertAW, MRCVS. a‘ I
Director, Animal Consultants International,
London, UK. www AnimaiConsultants.org. ""_“"H“
internal
INTRODUCTION
Trends in laboratory animal use
worldwide, genatically Finally, in rates of I
large scale animal important human routes -r-;-vn.

use. tems in response to toxic mmmmmm

Claims supporting laboratory animal use
Biomedical research using laboratory animals is highly controversial. Advocates frequently claim
such research is vital for preventing, curing or alleviating human diseases (o g.. Brom 2002, Festing

2004a), :
ug,.mmmq.mmn-mnmwmwmnm complaxity of
Iaboratory animals ta offectively model during biomedical investigations (e.g., Kjelimer 2002). They
aven claim that medical progress would be “severely maimed by prohibition or severe curtailing of
" and that (Osswald 1992).

The necessity of systematic reviews

‘The premisa that laboratory animal models are genoraily predictive of human outcomas Is the basis.

for their widespread use in human toxiclty testing, and in the safety and efficacy testing of putative
cal interventions, However, the numerous cases of discor-

mmwmmv—mm.-wmmmmmnd

Methodological quality

At least 11 systematic reviews (Horn ef al. 2001, waummuumum
al. 2003 (who described a single msm) Lee efal. ml-dm!d MW‘.’. 2005b. van
der Worp et al. 2005,
2007) demonstrated the paor Mh-ﬂ-lwh'-i 'dllrdllmly dnmmm

and no

Common included lack of:
animal modals. (particularly, aged animals or those with comorbidities likely with certain diseasas),
randomised treatment allocation, blinded drug administration, bilnded Induction of injury, blinded
outcome assessment, and conflict of interest statements. Some u-dl.s munﬂ anaesthetics that
e have altered experimental outcomes, and

Raising standards: evi

idence-based medicine
T e (SR AR R e opimaiii oS SoC S
and thi

chemotherapeutic agents and other clinical
b this premise may well be incor-
roct, and ¢ t thesa purpases may not be assured. On the other
hand, tudies, solec-
uan ¥ be 110 bias. ovik reviews of
of animal in-
=|ud-|nman Mmhuhﬁ-ﬂmhﬂ,vi- of similarly and im- blinded,
of such and meta-analyses have been published, which col-
lectively provide wpm |rmgrm nm: the
Their purpose of this review, applied

METHODS

biinded, mlrnlm gllnk.al trials (Evidence-

robust and broadly applicable (Watters ef al.
|m,um-| ot al. 2001, Arit & Houwleser 2008, Schulz 2005, Perel ot ai, 2007).

would bo needed to ensure compliance with such standards, howaver. Compliance

The *Scopus' bibliographic biomedical databases—amang the world's most
soarched for systematic revlaws of the human clinical or toxicological utiity of animal experimonts
published In the peer-reviewed biomedical literature. To minimise bias, reviews wers included only
when conducted using or similarly
. Only ) ity of animal

di-

could, for axample, bo made prerequisits for research funding, sthics commitieo approval and publis
cation of results. These measures would require the sducation and cooperation of funding agencies,
ethics committees and journals.

or their or
agnostic with clear
y on

human diseases or injuries,
increased

or other aspects of human diseases, or on the clini-
cal utility ohmmal ﬂmnll in non-human species, for example, were excluded from consider-
ation.

RESII-TS‘I DISCUSSION
e i of animal in the

of m orin (seven) waro located. Au-
thors cancluded animal models were |uhl|lrm.lliy consistent with or useful in the development of
clinical Interventions in only two cases, and the In one case was Included

on the human utility of animal models

Strategies designed to increase full and impartial examination of -xl-ﬂnn data before Mnln;
animal studies, to decrease variation in experimental nd protocols and to increase
their desiumul quality, would minimise consumption of animal, m and other resources
within merit and quality, and the potential human ulility
of animal data. waol while these problems might be minimised with ewama effort, given their
widespread nature, the poor human clinical o toxicological utility of many animal experiments s un-
likely to result solely from such factors alone. As staied by Persl of al, (2007), the failure of animal
models to adequately represent hman disease may be another fundamental cause, which, in con-
trast, could be cally and

Ganetic modification of animal models !mnngnvn addition of foreign genes (Iransgenic animals) or

were reviews of the clinical utility of experiments expected by ethics commitices to lead to medical
advances, of highly<ited oxperiments published in major journals, and of chimpanzss
exporimonts—the spocies most likely to be prodictive of human ouicomes. Seven reviews u.d n:
clearly demonstrate utiity in predicting human outcomes such as

teratogenicity. Consequently, animal data may not generally be assumed to be substantially mw:
for these purposes.

Causes for the poor human utility of animal models

or deletion of genes animals) has been Mu-mmmu
wall as being technically difficult very to a:lﬂ-v:,
due to factors such as the ‘some meta-
bolic pathways (Houdebine 2007). Furthermore, th animal mmummmun
ation and utilisation of GM animals are particularly high (Sauer et af. 2006).

‘modoils
Nen-animal mpd-h are generally required \n pass formal umm;-m-umm
ceptance. In

Biemedical research rosults of such

are our " d might to have the great- ods. Thi formal dio:

among Iaboratory pr ng human oute: ga al. historical, ¥ future
research. However, regions of i

DNA, important diffarences batwsen the regulatory regions
numbers of structural genes (Balley 2005). Despite nuclootide rence botwesn chimpanzees and
humans of only 1-25%, the results are flerences of arund 20% in pnmnn-xpm.m(ﬂ-in et al.
zum. resulting in

o, setiology and of dnnn almﬁnu nbmpdun tissue distribu-
b of in the toxicity and effi-
cacy of pharmaceuticals tBlIIcy 2005, Knight 2007). .uoh nw-cu appear to b- mpomu-lm the
demonstrated inability of mos!
in umwnq 2007).

to putative chemotherapeutic agents or toxing,

Toxicity testing
Rodents are by far the most common laboratary animal species uud In toxicity studies. Several fac-
tors contribute o the Inability of 10 rellably

i comman to toxicity tests, altor immuno status and
in ways which ry prodict, g pro-
tiv . /. 2004, Knight

o
at al. 2006b).

Adaitionally, animals have a broad range of physiological defences against general foxlc Insilts,
such Pprove sffective at

Likely benefits would include greater seloction of modals truly predictive for human outcomes, in-
creased qu of people -lmd to chemicals that have MM h‘hh—lm
during and other thy

ma«a wastage of aniM momu and financial resources.

CONCLUSIONS

The historical and contemporary paradigm that animal md-l-u-m_mﬂ. pradictive of
human cutcomes provides the basis for their ty and blo-
madical research aimed at developing cures for human mm thelr use persists for his-
torical and cultural reasons, rather than because they have been demonstrated to be scientifically
valid. For example, many regulatory officials “feel more " with animal data (O'Connor-
1897), and some even are inherantly b 0y

animals (Balls 2004).

However, most existing systematic reviews have
ciently predictive of human outcomes to Mmﬂﬁunwd
llmn.l:llnl:ll Intorventions, or in the dorivation of human toxicity assessments. Of 20 raviews exam-
ining clinical wility, or
4‘h| only the conclu-
wion in roviews utility
In predicting human vlml:d outcomes such as carcinogenicity and mhm Conse-
_m.-mﬂmmpmhmmdhhmm_hn—mm The
poor human clinical and toxicological utility of mast animal models for
tion with their generally substantial animal welfare and mm costs, j_ﬂy a ban on animal
models

uymﬁnnlmhm-ﬁhhmhmmihwmmmtnﬂdgaam o
(Gold et al. 1998). Carcinogenicity assays alsa utllise chranic dosing, These may resul in insufficient REFERENCES
o8t intervals between doses for tha effectiv which, Available on request.
- m the unnatural elevation of sl division rates during ad libitum feeding studies, may predis-
and doses, greater inter- PHOTO CREDITS
m_masnwwm ‘exposure, which may (it
| sxposures for most potential toxins, might not result In toxic changes at all (Knight e

An example of
why you should
NOT use a photo
or graphic as
your poster
background.

Text IS
Impossible to
read and
potential
observers would
be too distracted
by the image to
sort through the
Information

anyway.
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Impact of Wastewater Treatment Plant Effluent on Antibiotic Resistance in Aeromonads

Maegan Dallis, Samantha Henderson, Chrystal Moore, Kelley Dixon, Cindy Cisar

Department of Natural Sciences, Northeastern State University

ABSTRACT

Aeromonads, gram-negative bacteria belonging to the genus Aeromonas, are ubiquitous in freshwater
ecosystems. Some species of aeromonads are opportunistic human pathogens while others have been linked
to gastroenteritis in humans. Our objective in this study was to determine whether wastewater treatment
plant (WWTP) effluent contributes to antibiotic resistance in aeromonads. Little is known about the impact
of WWTP effluent on a ic resistance, one of the world's pressing public health problems. In
November 2007, Tahlequah Creek water was analyzed for the presence of antibiotics, and bacteria were
isolated from creek sediments. Samples were taken upstream and downstream of the Tahlequah wastewater
treatment plant. No antibiotics were detected in the water sample taken upstream of the

Table 1. Most Probable Number Data® for Total and Antibiotic Resistant Coliforms in
Water Samples from November 2007

Ampicillin Ofloxacin Tetracycline
resistant resistant resistant
Total E. Total E. Total E. Total E.

coliforms | coli coliforms coli_| coliforms | coli | coliforms | coli

299+ 2550.0+| 102+ 42+ 36+ | 16767+ | 236+

T 31 200 45 11] 05 408.7 27

treatment plant, but four antibiotics were detected at subtherapeutic levels in the downstream water sample:
azithromycin, ciprofloxacin, ofloxacin, and trimethoprim. Bacterial isolates from the sediments were
identified at least to genus by sequencing their 16S ribosomal RNA genes. Forty-five aeromonad strains
were isolated from sediment samples upstream of the WWTP, and twenty-eight aeromonad strains were
isolated from sediment samples downstream of the WWTP. These isolates were tested for susceptibility to
the anti ics tetracycline, trimethoprim, and ofloxacin. Seven aeromonads were resistant to trimethoprim
(1 upstream, 6 downstream), 6 aeromonads were resistant to tetracycline (2 upstream, 4 downstream), and
4 aeromonads were resistant to ofloxacin (all downstream). Ofloxacin is a second generation
fluoroquinolone antibiotic that was approved by the Food and Drug Administration in 1990. We believe
that this is the first report of ofloxacin resistance in aeromonads in the United States. Resistance to
ofloxacin is of concern because fluoroquinolones are a relatively new class of broad spectrum antibiotics
that can be used to treat bacterial infections when older antibiotics fail. We also determined that four of the
downstream aeromonad strains exhibited multidrug resistance while none of the upstream strains did.
Although the sample size is small, the data indicates a statistically significant increase in the incidence of
antibiotic resistance in aeromonads exposed to effluent from the wastewater treatment plant. The
Environmental Protection Agency does not currently regulate levels of antibiotics or antibiotic resistant
bacteria in effluent released from wastewater treatment plants. Our data indicates that these common
components of WWTP effluent may have a significant impact on endemic bacterial populations in these
ecosystems.

INTRODUCTION

Bacterial diseases are controlled through the use of antibiotics. Not surprisingly, antibiotics have been
reported as the second most commonly prescribed class of drugs in the United States. However, antibiotics
are often overprescribed or taken inappropriately. Bacteria exposed to antibiotics are constantly evolving.
Increased levels of antibiotics in water, the result of widespread use in humans and in agriculture, could
lead to the development and spread of antibiotic resistance in bacteria. This would pose problems for
infection control and increase healthcare costs. This project examines antibiotic resistance in aeromonads in
a freshwater ecosystem that receives effluent from a wastewater treatment plant (WWTP), a potential
source of both antibiotics and antibiotic resistant bacteria.

MATERIALS AND METHODS

Coliform test - water Coliform test - sediment Antibiotic susceptibility test

3,986.7 +

733\ 16808x| 848%| 306%|58%| 34L6%|657%
4451

4
E 245.3 16.0 20| 04 311 129

1267

IMPNs were determined in water samples using the Colisure® quantitray system (IDEXX Labor atories). Values are
MPN per 100 ml water + SEM.

2T is water from Tahlequah Creek sampled approximately 0.5 miles upstream of the WWTP. E is the efflue nt from the
Tahlequah WWTP.

*No data available.

“Tahlequah WWTP was undergoing repairs on the date the effluent was sampled

Table 2. Aeromonads Isolated in November 2007

Location Number Identification’

SOCIETAL IMPACT

Antibiotic resistant pathogens are a serious threat to human health. We have
determined that wastewater treatment plant effluent, a source of antibiotics and
antibiotic resistant bacteria, can contribute to antibiotic resistance in downstream
bacterial populations. development of best practices to reduce the amounts of
antibiotics and antibiotic resistant bacteria released into the environment may help
in preventing the spread of antibiotic resistance in bacteria.

RESULTS

In November 2007 four antibiotics were present in Tahlequah Creek water samples collected downstream
of the WWTP: azithromycin (0.042 ug//L), ciprofloxacin (0.006 ug/L), ofloxacin (0.039 pg/L), and
trimethoprim (0.024 ug/L). No antibiotics were detected upstream of the WWTP. In addition, antibiotic
resistant bacteria were present in Tahlequah Creek water and in WWTP effluent (Table 1). Many bacteria
collected from Tahlequah Creek sediments in November 2007 were identified as aeromonads (Table 2).
Forty-five aeromonad strains were isolated from sediment samples upstream of the WWTP and 28
aeromonad strains were isolated from sediment samples downstream of the WWTP. Of these, 7 strains
were resistant to trimethoprim, 6 strains were resistant to tetracycline and 4 strains were resistant to
ofloxacin. Several of the downstream aeromonad isolates were resistant to more than one antibiotic and
one downstream aeromonad was resistant to two additional antibiotics (Table 3). Numbers of antibiotic
resistant aeromonads were compared using a chi-square contingency test with Yates correction for small
sample size. There were significantly more antibiotic resistant aeromonads present in sediments

Aeromonas spp. (25),

Upstream sediment 45 Aeromonas hydrophila (20)

Aeromonas spp.(5),

Downstream sediment 28 A. hydrophila (23)

WWTP effluent 1 A. hydrophila (1)

identification is based on 165 rDNA sequences. Numbers in parentheses indicate number of isolates.

Table 3. Antibiotic Susceptibility of Aeromonads Isolated in November 2007

Location tibioti Number | Resistant”

Multidrug R

Upstream sediment Ofloxacin 45 (45 of 45) susceptible -
none _resistant --
(43 of 45) susceptible -

(02 of 45) resistant --
(44 of 45) susceptible -
01 of 45) resistant

Tetracycline 45

Trimethoprim

04 of 28) resistant ------ and trimethoprim
24 of 28) susceptible --- 85.7% | 1-resistant to tetracycline
(04 of 28) resistant - 14.3% and trimethoprim
(21 of 27) susceptible --- 77.8% | 1-resistant to tetracycline,

(

Downstream sediment Ofloxacin (24 of 28) susceptible - 2-resistant to ofloxacin
(
(

Tetracycline

Trimethoprim

(06 of 27) resistant ------- 22.2% | trimethoprim and ofloxacin

E-test stips were used (0 determine suscepibilty to an tbiotics based on Clinical Laboratory Standards Insfitute guidefines.
“One isolate has not been tested.

of the WWTP than upstream of the WWTP in November 2007 (P = 0.011).

DISCUSSION

« Antibiotics and antibiotic resistant bacteria were both present in this freshwater ecosystem. However,
antibiotic resistant aeromonads were more likely to be found downstream than upstream of the WWTP
suggesting that WWTP effluent contributes to antibiotic resistance in aeromonads.

Roughly equal numbers of bacteria were isolated from sediments upstream and downstream of the
WWTP, but the ratio of aeromonads to other bacteria was lower in the downstream bacterial population.
Therefore, although more likely to be resistant to antibiotics the downstream aeromonad population
appeared to be negatively impacted by the WWTP effluent.

Four aeromonad isolates from downstream of the WWTP were resistant to ofloxacin. To our knowledge,
this is the first report of ofloxacin resistance in aeromonads in the United States.

We are currently analyzing the genes responsible for antibiotic resistance in the aeromonad strains.
Ultimately, we plan to quantify the rate of occurrence of horizontal transfer of antibiotic resistance in
bacteria in the environment, identify the transfer mechanism(s) involved, and assess the impact of
environmental reservoirs of antibiotic resistance on human pathogens and disease.
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Funding was provided by the Oklahoma Center for the Advancement of Science and Technology, OHRS
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DISPLAYING YOUR POSTER

@ Table-top or free standing

@ You will be provided with at table, floor
length table cloth, and two chairs

REMEMBER YOUR OWN PUSH PINS!!

@ | chose table-top
Bought the easel at Hobby Lobby (around $25)

Bought at foam board to pin my poster to

Choose the correct size, you want it to look sharp
| bought mine at Hobby Lobby (around $5-10)




THE JUDGES

@ 4-5 judges
@ Judges are WELL educated, but not experts in your
field of study

@ All will be holding clip boards, one with a stop watch
It’s a little intimidating, but they are very friendly

® When they walk up:
SMILE
Introduce yourself
Be CONFIDENT! You are the expert of your research
Walk them through what you have done!

® You will have 5 minutes with the judges
3 minutes explaining your research
2 minutes for questions




THE JUDGES

® Their questions are to re-affirm or clairfy
something you said during your presentation
They are NOT to tear you apart!
Kinds of questions:
Procedural, Social Impacts, Future Aspirations, etc.

@ Other tips for your presentation

Talk to the judges, don’t turn your back

Don’t chew gum

Keep your hands out of your pockets

Use more general terms

Be ENTHUSIASTIC!! They want to see that you
are EXCITED about your research!

Speak calmly and clearly!




KNOW
YOUR STATE LEGISLATORS! 111!

@ This Is very critical!

@ They will stop by your poster and expect you
to know who they are

® Explain to them your research in layman’s
terms making sure to EMPISIZE your societal
Impact!

@ Each of you have a Home Representative and
Home Senator based on which district you
live In

® You may also have a different School
Representative and School Senator

http://www.capitolconnect.com/oklahoma/default.asp»




S
CUULD bBE
TUu!

Chancellor Glen D. Johnson
will present the awards at the end of the day!



THINGS TO REMEMBER...

@ Be Enthusiastic!
@ Drive the Society Impact home!
® Smile and HAVE FUN!!!!

@ Judges are looking for someone who has the
whole package!
You never know when they are watching

So arrive early
| packed everything the night before!

Dress professionally
Be prepared and mentally ready
Know your legislators!
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