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 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 
are doing in the state! http:www.okepscor.org



 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



Create a powerpoint slide with background 
of choice
 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



 Format of the “general” poster

Title
Authors, & Institution

Poster 
#

Abstract

Background

Methods

Figures

Results

Discussion

Social Impact

Acknowledgements



 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



 Font suggestions for each section:(this is what I 
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



 Title, Authors & Institution

Title
Authors

Institution

Poster 
#

• Be sure to leave 
space for your 
exhibit number!!

• If you don’t your 
text will get 
covered

• 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

• I used Century gothic (another sans-
serif font)

• 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



Abstract, Background, & Methods

Abstract

• This should be an 
overview of your entire 
poster

Background

Methods

• It’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. 

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



 Figures, Results & Discussion

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

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

• Explain what your 
future plans for the 
project are

• This can be 
called 
Conclusions



 Societal Impact & Acknowledgements

Social Impact

Acknowledgements

• It is VERY important that you 
acknowledge your funding source!

• Other things to acknowledge:
• Collaborators (big and small)
• Journal Articles used as references
• EPSCoR

• 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



 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



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.





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 antibiotic 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 wastewater
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 antibiotics 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.

ACKNOWLEDGEMENTS
Funding was provided by the Oklahoma Center for the Advancement of Science and Technology, OHRS
award HR07-124, and by NIH NCRR grant P20RR016478-08.

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.

RESULTS 
In November 2007 four antibiotics were present in Tahlequah Creek water samples collected downstream
of the WWTP: azithromycin (0.042 µg//L), ciprofloxacin (0.006 µg/L), ofloxacin (0.039 µg/L), and
trimethoprim (0.024 µg/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
downstream of the WWTP than upstream of the WWTP in November 2007 (P = 0.011).

Coliform test - sediment Antibiotic susceptibility testColiform test - water

MATERIALS AND METHODS

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.

Table 1. Most Probable Number Data1 for Total and Antibiotic Resistant Coliforms in       
              Water Samples from November 2007 
 

    Ampicillin  
resistant 

Ofloxacin  
resistant 

Tetracycline 
resistant 

Date Site2 Total 
coliforms  

E.  
coli 

Total 
coliforms 

E. 
 coli 

Total 
coliforms  

E. 
coli 

Total 
coliforms  

E.  
coli 

                    
Nov 
07 T -3 29.9 ± 

3.1 
2,550.0 ± 

20.0 
10.2 ± 

4.5 
4.2 ± 

1.1 
3.6 ± 

0.5 
1,676.7 ± 

408.7 
23.6 ± 

2.7 

  E4 3,986.7 ± 
445.1 

273.3 
± 

126.7 

1,689.8 ± 
245.3 

84.8 ± 
16.0 

30.6 ± 
2.0 

5.8 ± 
0.4 

341.6 ± 
31.1 

65.7 ± 
12.9 

                    
1MPNs 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.  
3No data available. 
4Tahlequah WWTP was undergoing  repairs on the date the effluen t was sampled. 

Table 3. Antibiotic Susceptibility of Aeromonads Isolated in November 2007 
 
Location Antibiotic Number Susceptible / Resistant1 Multidrug Resistance 
Upstream sediment Ofloxacin 45 (45 of 45) susceptible ---- 100%   
         none    resistant ---------    0%   
  Tetracycline 45 (43 of 45) susceptible --- 95.6%  none 
      (02 of 45) resistant -------- 4.4%   
  Trimethoprim 45 (44 of 45) susceptible --- 97.8%   
      (01 of 45) resistant -------- 2.2%   
Downstream sediment Ofloxacin 28 (24 of 28) susceptible --- 85.7% 2-resistant to ofloxacin  
      (04 of 28) resistant ------  14.3% and trimethoprim 
  Tetracycline 28 (24 of 28) susceptible --- 85.7%  1-resistant to tetracycline 
      (04 of 28) resistant ------- 14.3% and trimethoprim 
  Trimethoprim 282 (21 of 27) susceptible --- 77.8% 1-resistant to tetracycline, 
      (06 of 27) resistant ------- 22.2% trimethoprim and ofloxacin 

1E-test strips were used to determine susceptibility to an tibiotics based on Clinical Labora tory Standards Institute guidelines.  
2One isolate has not been tested. 
 

Table 2. Aeromonads Isolated in November 2007 
 
Location Number Identification1 

Upstream sediment 45 
Aeromonas spp. (25),  
Aeromonas hydrophila (20)  

      

Downstream sediment 28 
Aeromonas spp.(5),  
A. hydrophila (23) 

     
   
WWTP effluent 1 A. hydrophila (1) 
   
1Identification is based on 16S rDNA sequences. Numbers in parentheses indicate number of isolates. 
 



 Table-top or free standing
 You will be provided with at table, floor 

length table cloth, and two chairs
 REMEMBER YOUR OWN PUSH PINS!!

 I 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
 I bought mine at Hobby Lobby (around $5-10)



 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



 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!



 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.aspx



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



 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
 I packed everything the night before!

 Dress professionally
 Be prepared and mentally ready
 Know your legislators!
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