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Registered Participating Chapters & Attendees 

Beta: McKendree University 

Robb VanPutte 

  

Pi: Millikin University  

Anne Rodriguez 

Victoria Stuart 

  

Rho: University of Indianapolis 

David Styers-Barnett 

Joe Burnell 
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Jacob Good 

Allison Waite 
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Mason Kulbaba 
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Alpha Gamma: Malone University 

David Hahn 

 

Alpha Eta: Olivet College  

Blake Reed 

Alpha Psi: Hillsdale College  

Madelyn Schider 

Jack Rinehart 

Faith Linton 

Bryan Hickey 

 

Beta Xi: University of Pikeville 

Bernadine Cochran 

 

Gamma Gamma: Concordia College 

Lauryn Petrich 

Vanessa Petrich 

Elise Jordahl 

Taylor Devine 

Kelly Lorenz 

Joe Whittaker 

Graeme Wyllie 
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Lauryn Hinckley 

Josh Weber 

Hannah Olson 
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Kayla Adamek 
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Connor Sturges 
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Carolyn Voss 

Danny Nguyen 

Luke Young 

Jason Askvig  
Megan Kommer 
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Dustin Traffie 

Megan Madill 

Breanna Nelson 

Christian Thingvold 

Cody Urie 

Landry Maragos 

Grace Halvorson 

Megan Blatti 

Bryan Bishop 

Riley Mach 

Josephine Walk 

Allison Koster 

 
Gamma Eta: Marian University  

Gavin Thompson 

Melissa Guillen 

Lucas Heady 
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Caleb Beimfohr 

Kelly Thompson 

Caitlyn Phillips 
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Grace McIntyre 

Erin Oleksak 

Natalie Prena 

Nathan Hubbard 

Matthew Reuter 

Katherine Stegemann 

Trisha Staab 

Kate Phillips 

Mary Kate Wheatley 

Jackson Erny 

Alexandra Tamerius 

Samantha Smith 

Carina Collins 

Joyce Horton 

 

Gamma Kappa: Southwest Baptist University 

Corynn Knight 

Mary Rose Foster 

Shelby Smith 

Ben Yoder 

Jessica Selaya 

Nicholas Schulte 

Sarah Schwemmer 

 

Kaylyn Lofaro 

Kate McDonald 

Kaylen Lofaro 

Kailey Weiskopf 

John Murphy 

Dennis Siegfried 

 

Gamma Rho: Miami Dade College 

Belarmino Gonzalez 
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Thursday, 24 March 2022 

5:00 ï 7:00 PM ï Virtual Registration ï Gather  

7:00 ï 9:00 PM ¬ Student Social Activities ï Zoom  

7:00 ï 10:30 PM ï Executive Council Meeting ï Zoom  

 

Friday, 25 March 2022 

8:00 ï 8:30 AM ï Registration 

8:30 ï 9:00 AM ¬ Welcome and Opening of Meeting 

9:00 ï 9:15 AM ï Break and Social Time 

9:15 ï 10:55 AM ï Oral Presentation Session 1 

1100 ï 12:00 PM ï Poster Session 1 

12:00 ï 12:45 PM Lunch Break 

12:45 ï 2:25 PM ï Oral Presentation Session 2 

2:30 ï 5:30 PM ï Virtual Field Trips 

6:30 ï 7:00 PM ï Social 

7:00 ï 8:00 PM ¬ Dr. Anna Nekaris, Keynote Speaker - Conserving the 

Critically Endangered Javan Slow Loris through Ecology, Education, 

and Empowerment.   

8:00 ï 8:30 PM ¬ Honor Awards Presentations 

8:30 ï 9:30 PM ï Committee Meetings 

 

Proceedings of the 

National Convention 
  

Schedule 

21 - 23 March 2019 
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Saturday, 26 March 2022 

8:00 ï 9:40 AM ï Oral Presentation Session 3 

9:45 ï 11:15 AM ï Poster Session 2 

11:15 ï 11:55 PM ï Oral Presentation Session 4 

12:15 ï 12:45 PM Lunch Break 

12:45 ï 1:45 PM ï Oral Presentation Session 5 

1:45 ï 2:00 PM ï Break 

2:00 ï 3:30 PM ï National Chapter Business Meeting 

3:30 PM ï Closing of National Convention 
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Executive Council Meeting Minutes 

Minutes ï Friday, 24 March 2022  

Meeting was called to order at 7:00 PM by President Joyce Horton. Meeting held over Zoom, 

Remote Convention. 

Roll Call: Officers present included Executive Director Robb VanPutte, President Joyce Horton, 

Past President Graeme Wyllie, Treasurer David Hahn, Historian Bernadine Cochran, 

Webmaster Belarmino Gonzalez, Publicist Joe Whittaker, President Elect Joe Burnell,  

Student Representative Taylor DeVine, Alexandra Tamerius (Gamma Eta), Steve 

Dougherty (Gamma Eta), James Hall (Sigma), and David Styers-Barnett (Rho), Mason 

Kulbaba (Sigma), Dennis Siegfried (Gamma Kappa), and Carina Collins (Gamma Eta). 

Welcome from Executive Director Robb VanPutte and brief introductions.  As a result of the 

ongoing COVID-19 pandemic the Executive Council meeting and the National meeting, is 

being held remotely via Zoom and Gather and hosted by Concordia College (Gamma 

Gamma). 

Minutes:  A motion was made to approve the minutes from the 7 November 2021 Advisors 

Meeting held remotely, via Zoom.  Director VanPutte summarized the minutes and 

highlighted the need for students to submit progress and final reports.  The motion was 

seconded and approved.   

Reports of National Officers 

Executive Director ð Robb VanPutte   

i.  Director VanPutte mentioned one of main focuses is new members, pins, and 

medallions and acknowledged this is where the main income for the organization 

comes from.  Recent uptick in activity was light through November.  There are 500 

new members and lots of new faculty added.  There have been 400 pins ordered and 

almost 300 medallions and one tumbler (purchased by President Horton).  This 

amounts to approximately $23,400 in income, although some still outstanding. 

ii.  Director VanPutte described a large jewelry order to replenish the stock and should 

be coming soon in response to a question by Past President Wyllie.  He will describe 

this in more detail later in his report.   

Proceedings of the 

National Convention 
Executive Council Meeting 

Minutes 

Friday, 24 March  2022 
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iii.  The director has been operating without an administrative assistant since the 

beginning of the year.  This had been intentional so that Director VanPutte could 

really learn the details of the job and what needs to happen.  This has allowed him a 

greater understanding of the process and duties of the director.  Haley Middleton had 

worked with him for the two years since he became director.  Haley left in August 

and did intend to work from home, but because of personal complications was unable 

to fulfill her obligations and record keeping fell behind.  Director VanPutte has been 

working to get caught up.  As a result, some of the expenses for 2021 have not been 

updated and provided to Treasurer Hahn.  Director Van Putte is attempting to work 

with Haley to get jewelry and other National Office equipment back.                 

iv. Director VanPutte provided additional detail on the jewelry order.  He had ordered 

1000 medallions and 500 each of three of the four pins we offer.  That order 

approached $9,600.00.  Costs seem to have remained stable.  There is a backlog of 

medallions, but they should be coming soon. 

v. Jim Hall (former director) expressed appreciation for Director VanPutteôs work and 
mentioned his extra work in the absence of an administrative assistant will make it 

easier to train the next administrative assistant.  And commented this experience will 

pay off in the end.  Director VanPutte agreed that this led to him being able to 

develop a system for moving forward.  Hall reminded Director VanPutte that 

Stephanie Neal prepared a step-by-step document to assist during the director position 

transition and Director VanPutte has been using it and finding it helpful.   

vi. Another major expense for this year had been an order of new certificate seals, four 

rolls (~5000 seals), which cost approximately $500.00.  So, this year with the need to 

order replacement jewelry and seals has resulted in more money being spent than 

previous years.    

vii.  Director VanPutte acknowledged that even with these expenses, the balance in the 

account is still around $48,000.  This number is also increasing.   

viii.  Hall mentioned also helpful that there are no travel or convention costs, which 

Director VanPutte described as good because we have also seen our revenue decline, 

with fewer new members during the pandemic.  Revenue is still more than expenses 

and has allowed us to spend more on the research support.  With the lack of 

convention and travel expenses, Sigma Zeta has been able to reach into additional 

funding to cover more research requests.     

ix. Treasurer Hahn asked about timeline for the jewelry order, particularly medallions, 

and Director VanPutte stated they are apparently on their way (in shipment) and 

should be able to be shipped out soon.  They will be shipped in order of requests.  

There is still a stockpile of pins. 

x. President Horton had asked about any new chapter installations.  Director VanPutte 

shared that there had not been.  There have not even been any inquiries.  VanPutte 

updated the status of the consortium (the Universities at Shady Grove) we had 

discussed at previous meetings and informed the group that the contact person had 

left and that he plans to follow up with a different person soon to see if they are still 

interested.   

xi. Motion to approve Executive Directorôs Report, seconded and approved. 

 

Treasurer ï David Hahn   
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i. Treasurer Hahn apologized for missing the fall meeting and for being late with 

research checks and some reimbursement checks.  He is working to sort through some 

of the balances, expenses, and get caught up.  Treasurer Hahn is looking into some 

ways to potentially automate some of the regular tasks.   

ii.  The current report is focused on the previous fiscal year and the fiscal year to date.  

From July 2020 to July 2021, we increased funds by 25.4%.  Disbursements were 

way down.  The largest output was the research awards.  There was also some 

expenses related to compensating for travel from the cancelled 2020 convention that 

could not be otherwise refunded.  Some of those costs were deferred to the 2021-2022 

budget. 

iii.  Current partial year income has also increased this year.  There are some expenses 

from this convention, for Gather and assistance with t-shirt costs.  There are some 

additional expenses that need to be sorted out (highlighted).  There is a discrepancy in 

income with new memberships, but this is from new memberships since Treasurer 

Hahnôs numbers were last updated from the National Office.  So there appears to be 

additional income (other category), but it is likely from memberships and 

merchandise.  Treasurer Hahn will be going through receipts to reconcile the ñotherò 

category and compare to the directorôs activity report.     

iv. Treasure Hahn is confident about the balances in our accounts.   

v.  Partial fiscal year expenses are the jewelry order, office equipment, and research 

awards.  Director VanPutte mentioned that the McKendree system doesnôt 

automatically generate statements with enough detail to identify all the expenses.  

Director VanPutte mentioned he will be able to assist Treasurer Hahn in getting the 

details of the transactions.  The directorôs release time has not yet come out of the 

current fiscal year, so that expense is not accounted for in this report.   

vi. When comparing to previous years, our income has been outpacing our expenses and 

our goal, as a text-exempt entity is to try to keep the income and expenses balanced.  

So far not a worry, as they are relatively close, and our balance is increasing.  

Treasurer Hahn mentioned it is a good thing to have spent an additional amount on 

the research awards as it does help to balance the income and output.   

vii.  The organization did spend more on the research which is good in the absence of 

travel expenses for a live convention.  Treasurer Hahn stated that moving forward, we 

need to keep in mind that extra funding is available now and provides benefits to the 

research funding, but we need to remember the costs associated with conventions and 

the burdens faced by host chapters.  We likely need to look at this and try to see how 

we can provide additional assistance to the host chapters.   

viii.  Jim Hall also mentioned a big budget savings is not having to pay for officer travel to 

the Advisorôs Meeting in November.  While we have not had that expense, Director 

VanPutte is hopeful we can meet in person in the near future.  We do need to account 

for these additional expenses (motels, food, travel) as we return to in-person 

meetings.   

ix.    Director Van Putte highlighted Treasurer Hahnôs comment about the rising 

convention costs and even more expensive for chapterôs need to move off campus for 

venues large enough to handle the number of participants (as was the case at Malone).  

Thus, we are seeing more convention costs going over budget.  Director VanPutte 

mentioned that planning needs to technically start two years in advance and trying to 
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get a handle on costs.  President Horton mentioned the need to explore what support 

you can get from your institution even prior to volunteering to host (both in terms of 

facilities and financial support).   

x. Historian Cochran asked about the status of the scrapbook reimbursement and 

Treasurer Hahn acknowledged that he would check for the receipt. 

xi. Past President Wyllie asked about the checks for the research presentation winners 

from last yearôs conference and reimbursement for sending the Founderôs Cup to 

Marian University.  Treasurer Hahn acknowledged he had missed those, and he will 

be sure to get caught up with those checks and receipts.   

xii.  Past President Wyllie also asked about conventions and whether host institutions set 

the costs?  Director VanPutte stated yes, but we try to keep costs at a minimum, 

typically around $35.00.  Director VanPutte acknowledged that when McKendree 

hosted in 2016, the costs greatly exceeded the income and Sigma Zeta contributed 

and extra $1000.00 to help defray the costs.  We have always tried to keep 

registration costs and dues at a minimum, but that perhaps the time has come to 

revisit what we are charging.  If we raised costs to $45.00 or $50.00 that is still really 

check for registration for a 2.5-day convention.  Past President Wyllie pointed out 

that the Minnesota Academy of Science is charging substantially more for an 

essentially partial-day meeting.  Wyllie suggested that an additional $10.00 per 

attendee would increase conference registration income by $1000.00 and still be 

cheap for the duration and scope of our meeting.  Director VanPutte mentioned there 

was surprise from some members that there was a charge for this remote meeting and 

he acknowledged that there are still costs associated with a remote meeting format he 

interface, Gather, t-shirts, etc.  VanPutte then suggested perhaps the national office 

should just provide $1000 for the host chapter.  President-Elect Burnell then asked if 

there was still a standing amount of funding given to host chapters?  Treasurer Hahn 

mentioned there is an amount given, but Publicist Whittaker mentioned not requesting 

the full amount for this meeting and only requesting help with some specific charges.  

According to the website, $750.00 is amount typically offered to a host chapter to 

assist with expenses.  Jim Hall recommended raising the convention registration cost 

more than the idea of raising the membership cost.  Since only a small number of the 

total members attend the convention, Hall felt those that attend the convention should 

incur more of the expense.  President Horton suggested $50.00 for registration and 

mentioned that is still a very low rate for an essentially three-day conference.  Wyllie 

also mentioned it will also be a three year gap since the last live conference, so an 

increase in cost should not be surprising.      

xiii.  Motion to approve Treasurerôs Report, seconded and approved. 

 

Publicist ï Joe Whittaker 

i. Whittaker took minutes at the 7 November 2021 Advisorôs Meeting, held remotely.    

ii.  The 2020 and 2021 Sigma Zetans are complete and uploaded onto the website.  Even 

though the 2020 meeting was cancelled the abstracts were published as accepted 

abstracts to recognize the student effort.  Additionally, the students will have 

officially accepted published abstracts they can include on their Curriculum Vitae.  

Publicist Whitter has been working on the 2018 Sigma Zetan but shifted his efforts to 
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meeting planning.  Whittaker hopes to have the 2022 Sigma Zetan ready to go after 

the minutes are approved at the Advisorsô meeting in November.  

iii.  President-Elect Burnell asked if that would get us caught up with the back-issues of 

the Sigma Zetan?  Whittaker responded that we are still behind.  The last published 

Sigma Zetan was in 2012, so there is still a large gap.  Whittaker stated he would 

keep working to get the gap filled in.   

iv. Publicist Whittaker then acknowledged effort had shifted to convention planning.  

The chapter had been planning for an in-person meeting but did keep options open to 

transition to a remote meeting if necessary.  Given the national uptick in COVID 

infections we did transition.  The Gather (www.gather.town) interface should be a 

good way to allow some interactions and provide some of the aspects of a live 

meeting.  Students in the chapter have planned some virtual field trips and a tour of 

the natural history museum here at Concordia. 

v. Whittaker concluded his report by welcoming everyone to the conference and 

recognizing Concordiaôs 10-year anniversary of having a chapter (which is also a 

shared anniversary with Marian University).         

vi. Motion to approve Publicistôs Report, seconded and approved. 

 

Historian ï Bernadine Cochran   

i. Historian Cochran acknowledged Advisorôs meeting in November and the 2021-2022 

award recipients, 20 of which were funded.   

ii.  There were no new chapters added since the last convention. 

iii.  Motion to approve Historianôs Report, seconded and approved. 

 

Webmaster ï Belarmino Gonzalez   

i. Webmaster Gonzalez indicated he has not yet submitted his official report, but he will 

do so shortly.     

ii.  One bit of good news is that we have not suffered anymore web attacks, as happened 

previously.  Webmaster Gonzalez mentioned he does get a high number of SPAM 

emails from individuals that are clearly not interested in or part of the organization.  

While these do not have negative consequences to the organization, they are time 

consuming to deal with for Webmaster Gonzalez.       

iii.  Webmaster Gonzalez updates the website as people contact him with updates.  He 

encouraged attendees to email him as updates are needed.   

iv. As mentioned in the Advisorôs meeting in November, Webmaster Gonzalez would 
like to do a redesign of the website but has not been able to get to it yet.  He is hoping 

to work on it potentially over the summer.  But for now, the website is functional, 

working well, and provides the information that our members need.  

v. After consulting with a student at Gamma Rho, Webmaster Gonzalez is interested in 

using Instagram and the Sigma Zeta Facebook site to connect with local chapters.  

This could be used to add activities to the national pages, for example the National 

Facebook page.  That would add activity to our page and showcase what local 

chapters are doing.    

vi. Webmaster Gonzalez is pleased we are using the YouTube channel for presentations, 

and he will be loading the recordings of presentations there.   
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vii.  Publicist Whittaker offered his gratitude to Webmaster Gonzalez for all the help 

keeping the conference information updated.   President Horton also expressed her 

gratitude for the rapid response of the webmaster with changes and updates.   

viii.  Motion to approve Webmasterôs Report, seconded and approved. 

 

 

President Elect ï Joe Burnell 

i. President Elect Burnell is observing and looks forward to chairing the November 

Executive meeting.   

ii.  President Elect Burnell participated in the Advisorôs meeting in November.    

iii.  Motion to approve President Electôs Report, seconded and approved. 

 

President ð Joyce Horton   

i. President Horton chaired the November Executive Council Meeting held remotely.  

ii.  President Horton expressed how impressed she was with the research proposals and 

how much she enjoyed reading through them.  She also described how the group 

voted to increase the funding level and funded 20 projects from seven different 

chapters.  President Horton did write letters to all the students (except those from her 

home institution) with feedback from the committee on their proposals.  Past 

President Wyllie wrote letters to the student applicants from Marian.   

iii.  President Horton expressed some disappointment that she did not have the 

opportunity to welcome and install new chapters.  She recognized the lack of chapter 

additions is largely due to the continuing complication of the COVID-19 pandemic.  

iv. President Horton did mention that the Gamma Eta chapter has continued to be active 

and being successful at recruiting.  They have started a ñlab coatò welcome for all the 

freshmen to make them aware of Sigma Zeta.  The students are given goggles and 

they play games.  They have a formal induction ceremony and have been conducting 

panels that include seniors that describe how they have prepared for their career 

goals.  They have offered additional panels with people currently in graduate and pre-

professional programs and professionals (Sustainability Coordinator, Fertility Clinic, 

and Eli Lilly).   

v. President Horton suggested using Facebook or another interface to showcase what 

chapters are doing so the different chapters can share ideas.   

vi. As COVID restrictions are lifting, President Horton is hoping, as she transitions into 

the Past President position to be able to reach out to more universities and try to 

recruit new chapters.   

vii.  Carina Collins (Gamma Eta) expressed gratitude for the helpful comments and 

feedback on proposals and thanked the members for their time to provide that 

feedback.     

viii.  Webmaster Gonzalez brought up the idea of creating a submission form for 

upcoming local chapter activities that he can then upload to the national Facebook 

page.  This could be a way to increase communication and share ideas.  Add a place 

to share information where chapters can add brief information about activities and 

upload easily.   Director VanPutte mentioned McKendree has a form for easy sharing 

what faculty are doing.  Jim Hall asked if chapter reports could function this way.  

But Webmaster Gonzalez is looking for something timelier.  Past-President Wyllie 
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mentioned good to get post-activity reports with images.  Director VanPutte also 

mentioned the reports tend to come in at the end of the year and things that have 

already happened.  VanPutte suggested a quick box to upload tidbits that would be 

worth sharing as they happen.  Wyllie mentioned this would also be a good way for 

individual chapters to keep track of their own activities.   

ix. Motion to approve Presidentôs Report, seconded and approved. 

 

Past President ð Graeme Wyllie 

i. Past President Wyllie supervised discussion and wrote letters for all the members of 

the Gamma Eta chapter that applied for research awards following the November 

Adviserôs meeting.  President Horton recused herself from any discussion or 

commentary of student proposals from her chapter.  

ii.  Past President Wyllie also wrote to previous research award winners with requests 

that students submit their progress and final reports.  There has been an issue getting 

these reports in, so Wyllie is attempting to be more proactive and sending emails 

with increasing levels of pressure to urge students to get them in.  In the future, he 

suggests some regular reminders to the students.   

iii.    Past President Wyllie has also been researching, and will discuss in detail later, a 

proposal for a Sigma Zeta Research Journal.   

iv. Additionally, Past President Wyllie has been working with the Gamma Gamma 

chapter preparing for this meeting.   

v. Motion to approve Past President Report, seconded and approved. 

 

Student Representative ï Taylor DeVine  

i. Representative DeVine attended the November meeting and participated in the review 

of the research proposals.   

ii.  Representative DeVine discussed the proposal from the November meeting dealing 

with increasing participation and interaction of chapters at the national level as 

opposed to the current focus on activity at the local level.  DeVine suggested using 

social media, Facebook, Instagram, Twitter, and potentially TicTok.  However, given 

the challenges of activity with the ongoing pandemic, he felt it might be difficult to 

make it work at this time.  He was only able to find two chapters that were active on 

Instagram, Miami Dade and Marian.   

iii.  As an alternative, Representative DeVine has created a newsletter to be emailed out 

monthly.  The newsletter would have current events and highlight the types of chapter 

activities that were discussed during the Presidentôs report.  He would like to get 

chapters to submit their activities as they happen.  DeVine displayed his first 

newsletter and provided background and general information in this first edition.  

There would be spotlights on individuals or research projects.  He also intends to 

include toolkits that would assist chapters.  The first toolkit would focus on how to 

increase student engagement in chapters, including ideas for panel events and service 

projects.  There would also be a section highlighting places to apply for research 

opportunities and with advice about what careers might be available to Sigma Zeta 

students after graduation.  There is also a google form link where students can submit 

information and photos for future newsletter editions.   
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iv. Representative DeVine is available and considering running for the representative 

position again so he can see some of these projects through over the next academic 

year.  DeVine requested feedback regarding the idea of running for a second term.            

v. Several attendees spoke about their support of the newsletter and its content.   

Director VanPutte mentioned there is no reason not to self-submit a nomination for 

serving a second term.  There is always an election, but he is certainly eligible.   

vi. Motion to approve Student Representativeôs Report, seconded and approved. 

 

OLD BUSINESS 

1. President Horton mentioned Past President Wyllieôs comment about the research journal. 

2. Past President Wyllie mentioned the addition of the Institutional Review Board (IRB) and 

Institutional Animal Care and Use (IACUC) information was helpful and made review of 

project proposals easier.  Director VanPutte requested we all check over the research 

grant submission forms and look to make sure the forms look good and see if there are 

needs for updates.  VanPutte recommended submitting the pdf version as opposed to the 

online form.  The online form tends to distort parts and makes the proposals more 

difficult to read.  Past President Wyllie mentioned instances in the past where information 

was lost with the use of the online forms too.  Director VanPutte also mentioned even a 

word file would be preferable.  The consensus is that a pdf or word form of the 

application would be preferable and not difficult for the students to submit.  Past 

President Wyllie suggested providing a Word version of a template the students can use 

and submit.   

NEW BUSINESS  

1. Convention Update. 

i. Publicist Whittaker mentioned he thought all the current information has been made 

through email.  Past President Wyllie mentioned how nice it was to pull the conference 

together this year and complemented the work or Webmaster Gonzalez and Director 

Van Putte with last years remote convention.  Thus far the Gather format seems to be 

working and Wyllie mentioned seeing several advisers using the interface.  Whittaker 

mentioned one of the Gamma Gamma chapter officers had recently send directions on 

how to set up presentations in Gather and how to jump from Gather to Zoom.   

ii.  Director VanPutte asked about availability of posters.  Publicist Whittaker explained 

that Webmaster Gonzalez had linked the posters to the schedule that is available 

online, so someone could click on the link and view the poster anytime.  This way 

posters can be previewed prior to the Gather session with the poster authors.  

Whittaker also explained that to avoid disturbances by people/entities/bad actors that 

were not associated with Sigma Zeta, actual links to Gather and the Zoom links were 

not included on the online schedule but were on the schedules that had been emailed 

out.  In the poster sessions you should be able to walk over to a poster and see the 

presentersô avatars and interact with them directly.  Additionally, Past President 

Wyllie pointed out that Gather has us pre-pay by the person, so sharing links too far 

could cause us to exceed the number we had registered within Gather.  That can cause 
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the system to crash.  Some chapters have a single Gather account and are participating 

as a group. 

iii.  Wyllie and Whittaker also explained we were extremely tight on time and that talks 

would have to be closely monitored to not exceed their allotted times.  They were 

wondering if there were a record number of talks at this convention.  There were 

additional sessions for talks and the business meeting had been pushed back later than 

any of the traditional in-person meetings in recent memory.  Wyllie also suggested 

being sure to give the presentation judges priority in asking questions during the oral 

presentations because of the density of the schedule. 

iv. Whittaker also mentioned there were some additional introductions at the opening 

meeting and that this time might run over a bit into break time.   

v. Whittaker mentioned that our speaker, Anna Nekaris is in England and was just 

diagnosed with COVID.  He mentioned she is committed and will be there but 

apologized up front if she comes off as tired because she will be speaking at midnight, 

her time.                 

2. Certificates of Congratulations 

i. President VanPutte is planning to get certificates for this year and last yearôs 

conventions.  He has collected images of signatures and will add them to certificates 

and send them out as PDFs to the student presenters.  Names will be taken directly 

from abstract submission forms.  Certificates for this yearôs presenters will be sent out 

shortly after the conference but it might take a bit longer to get out certificated for last 

yearôs presenters. He will use the email used to submit the abstract.     

 

3. Committee Assembly 

i. Students were assigned at registration, but Past President Wyllie is soliciting faculty 

volunteers for the committees.   

1. Founderôs Cup Committee ï Steve Dougherty (Gamma Eta was the most 

recent winner); currently there are no applicants 

2. Nominations Committee ï Student Representative (Taylor DeVine) 

3. Honor Award Committee ï Director VanPutte and President Horton 

4. Harold Wilkinson Alumni Recognition Award ï Director VanPutte and 

President Horton 

5. Auditing Committee ï Historian Cochran 

6. Resolutions Committee ï Mason Kulbaba 

7. Best Presentations Awards Committee ï  

1. Posters (24) ï Dennis Siegfried Joe Burnell, Corina Collins, and 

Joyce Horton (maybe President VanPutte) 

2. Oral Presentations (20) ï  

1. Friday:  James Hall, Carina Collins, and Mason Kulbaba  

2. Saturday:  James Hall and Treasurer Hahn 

3. Videos of recorded talks are available if necessary for 

discussion by judges 

4. Oral presentation recordings will be posted after the talk 

and linked to the schedule 

5. Judging rubric is available online 
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8. Website Committee ï Webmaster Gonzalez 

9. National Service Project Committee ï David Styers-Barnett 

ii.  Offer and extension for the Founderôs Cup and Chapter Honor Award applications to 

3:00 PM.  Webmaster Gonzalez will change the deadline online.  Given COVID, it is 

likely many of the chapter are insecure about their activities over the last year.  Email 

all the advisors to make sure they are aware there is an extension. 

iii.  Steve Dougherty suggested we urge advisors to attend the meeting and participate in 

the Executive Committee meeting.  Joe Burnell mentioned this is likely an artifact of 

a virtual meeting.  When the meeting is in-person there is more of an expectation or 

opportunity for the advisors and faculty attending to participate.  Dennis Siegfried 

mentioned the name, Executive Committee might be intimidating, and faculty might 

not realize they are supposed to attend.  The invitation did mention all advisors and 

faculty were invited.  Carina Collins mentioned that a heads-up for an advisor, 

especially a newer advisor, prior to the meeting to let them know this meeting is an 

opportunity for them to participate.  Perhaps provide them with some descriptions of 

committees and information about the meeting.  That way advisors know what to 

expect and are ready to participate.  James Hall pointed out that being able to put 

participated in a national committee or judge presentations at a national meeting looks 

good on faculty evaluations, which might be another way to attract participation.  

Director VanPutte emphasized the importance of bringing in young faculty to keep 

the society vibrant and to allow it to survive into the future.    

 

4. Future Meetings and Conventions 

i. Fall Advisors meeting (1st weekend of November) 

1. Since not sure about the current COVID situation, perhaps wait and see. 

2. Central location and less emphasis on recruiting? 

3. Give thought over the next couple of months.  Announce in the fall letter. 

4. Hopefully in-person. 

5. Looking to reactivate and recruit when we can travel again. 

6. Lots of small schools in Iowa.     

ii.  Future Conventions 

1. 2023 ï University of Indianapolis 

2. 2024 ï Miami-Dade  

3. 2025 ï Campbellsville University 

4. 2026 ï McKendree University 

5. Other options: Bethel, Olivet, or some of the new chapters.   

 

5. Social Media Report ï Past President Wyllie  

i. Important to look into communication. 

ii.  Student Representative DeVine seems to have a good handle on this, and the 

newsletter seems like a terrific way to connect chapters and potentially increase their 

connections via social media.  

 

6. Research Journal Proposal ï Past President Wyllie 
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i. Background:  The Sigma Zeta Research Journal.  When we give awards provide 

support for research.  What is the long-term impact?  Provide way to disseminate 

research in a way that benefits the students and the society.   

ii.  Journal where students could once or twice a year to submit a manuscript.  Especially 

beneficial if a project is not part of a longer-term project this could give them a place 

to archive their projects.  TriBeta and NCUR both have a journal so this would give an 

additional option, especially for research funded by Sigma Zeta. 

iii.  Author would not necessarily have needed to receive funding but would need to be a 

member. 

iv. Represents a lot of work so not part of a Sigma Zetan, but something new. 

v. Joe Burnell, feels this could really encourage undergraduate lead-author publications.  

Good opportunity, especially at smaller institutions where teaching is prioritized, and 

scholarship can be difficult to promote.  Can be difficult to disseminate from these 

smaller programs.  Support undergraduates and support faculty at these small 

institutions that might be difficult to find a place to publish. 

vi. Not only are we funding research, but we are taking them through the entire process to 

provide an opportunity to disseminate beyond a presentation at a meeting.  

Opportunity to reach a broader audience (not just Chemistry, Biology, or Math). 

vii.  Logistically, this would require advisor buy-in.   

viii.  Guidelines: Wyllie has complied potential guidelines from several sources.  He feels 

we can make this manageable.    

ix. Would require an editor and peer-review.  Wyllie would be willing to serve as 

managing editor at least initially. 

x. This serves the students as well. 

xi.    Alexandra Tamerius recommended a style like PNAS which had broad 

multidisciplinary readership.   

xii.  Treasurer Hahn noted that the research awards seem to have really bolstered the 

participation in presentations and increased the quality of presentations we are seeing, 

and this would allow us to take the next step in research and provide a place for 

publication.  It also potentially opens a new position of editor on the Executive 

Counsel.   

xiii.  Mason Kulbaba also finds this a terrific idea and would love to participate.  He has 

some experience with online publishing. 

xiv. Wyllie mentioned the need for assistance and help with peer review.  Wyllie also 

mentioned this publication could be a good place to also showcase the student and 

institution (chapter) they come from.   

xv. Carina Collins also spoke in support and felt it would give a lot of opportunities for 

students.  Research and writing a manuscript would support students along multiple 

career paths. Director VanPutte suggested this as a way to take the writing they have 

already likely done and prepare it as a manuscript.  Thus, not a big effort for students 

but a good way to allow them to take it further.  

xvi. VanPutte mentioned there is an undergraduate research journal at McKendree that is 

published online that offers a wide disciplinary opportunity for students to publish.  

That journal doesnôt have a far reach, but there is a lot of potential for a Sigma Zeta 

Research Journal to have much further reach.  VanPutte also volunteered to help edit 
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and review.  He also felt this would require a new, permanent position on the 

Executive Counsel. 

xvii.  Wyllie suggested, if all onboard with this, could prepare a call for submissions.  He 

would like to ñteaseò this opportunity at the closing meeting.  The Executive Council 

(all present at the meeting) expressed support. 

 

7. Congratulations was offered to Jim Glasgow (Alpha Gamma) who is retiring this year.   

 

8. Motion to close meeting was made, seconded, and approved.  Meeting ended at 10:17 PM. 
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Table 1.  Activity report from the National Office, 2021-2022. 

Activity Report 2021-2022     

Institution Chapter 

Student 

Memberships Medallions 

Jewelry 

(Pins or 

Tacks) Tumblers 

      
Miami Dade  Gamma Rho 4    
Millikin  Pi 4    
Campbellsville Alpha Beta 2    
Neumann Gamma Iota  30   
Marian Gamma Eta 25    
Marian Gamma Eta 2    
Campbellsville Alpha Beta 3    
U Indy Rho 16    
Faulkner Univ Gamma Tau 7    

Southwest Baptist 

Gamma 

Kappa 8  8  
UA Monticello Beta Pi 12    
Alpena CC Assoc. 6 1 4  
Walsh Beta Chi  35 35  
Olivet College Alpha Eta  30 30  
Olivet College Alpha Eta 17    
Hillsdale Alpha Psi 17  17  
UA Monticello Beta Pi  15 20  
Miami Dade  Gamma Rho 3    
Bethel Beta Iota 4    
U Pikeville Beta Xi 9 9 9  
Millikin  Pi  20   

Concordia College 

Gamma 

Gamma 56    
Campbellsville Alpha Beta 1 10 20  
Marian Gamma Eta  25   
Marian Gamma Eta    1 

Eastern Univ Alpha Chi 11 16 11  
George Fox Beta Beta 6    
Warner Univ Gamma Pi 4 4   
Immaculata Univ Alpha Mu 10   9   

OLLU Sigma 19    
Walsh Univ Beta Chi 24    
Olivet College Alpha Eta 19 30 30  
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Cabrini Univ Beta Zeta 13 15   
Evangel Univ Beta Eta 15    
George Fox Beta Beta  12   
Colorado Christian 

Univ 

Gamma 

Sigma 8 3   
Marist College Alpha Phi 35 30   
Univ of Pikeville Beta Xi 10 8 8  
Messiah College Beta Lambda 18 18   
Gardner-Webb 

University Beta Tau 19    

Wilmington Univ 

Gamma 

Upsilon  15 15  
George Fox Beta Beta 23    
Alpena CC  3  3  
McKendree Beta  1 1  
Baptist HSU Gamma Mu 8 20 20  
Houghton College Beta Nu 11    
Hillsdale College Alpha Psi 17 5 22  
Madonna Univ Beta Omicron 12 5 10  

Missouri Baptist Univ 

Gamma 

Lambda  20 20  
Neumann Univ Gamma Iota 14    
Total  495 377 292 1 

 

 

Figure 1.  During the period of July 1, 2020 to June 30, 2021, the society had income totaling 

$28,879.11 and disbursements totaling $14,886.65, raising our total funds from $54,992.88 to 

$68,985.34, an increase of 25.4%. The disbursements can be categorized as Research Awards - 

$5,926.00, Director Release - $3,750.00, Jewelry ï $3,718.42, Convention - $715.50, Postage - 

$399.42, and Office Expenses - $377.31.   
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Table 2.  Financial report from the National Office, July 1, 2020 ï June 30, 2021. 
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Table 3.  Financial report from the National Office, July 1, 2021 ï March 28, 2022. 
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Figure 2.  Income, disbursements, and ending balance over the last sixteen years. 

 

Figure 3.  The amount of research funds awarded for each of the past eleven years. 



[28] 
 

 

 

 

 

8:00 ï 8:30 AM ï Registration 

8:30 ï 9:00 AM ï Welcome and Opening of Meeting by President J. Horton 

9:00 ï 9:15 AM ï Break and Social Time 

9:15 ï 10:55 AM ï Oral Presentation Session 1 

9:15 ï 9:35 AM ï Corynn Knight - Immune Response of Modified Live versus Killed 

BRD Vaccines in Weaning Calves 

9:35 ï 9:55 AM ï Emma Collins - Fitness and phenological consequences of Populus 

trichocarpa & P. balsamifera hybrids in a novel environment. 

9:55 ï 10:15 AM ï Shelby Smith - The Effect of Agroforestry on Farm Diversity  

10:15 ï 10:35 AM ï Lucas Heady - Investigating potential Synergism of Branched-Chain 

Amino Acids and IL-15 in resistance-training associated muscle hypertrophy 

10:35 ï 10:55 AM ï Madelyn Schider - The Effect of Micronutrient Levels of Fe, Mn, 

Mo, Zn on Catawba Grapes (Vitis vinifera) 

1100 ï 12:00 PM ï Poster Session 1 

12:00 ï 12:45 PM Lunch Break 

12:45 ï 2:25 PM ï Oral Presentation Session 2 

12:45 ï 1:05 PM ï Kailey Weiskopf - Free Cortisol Levels in Saliva Samples vs Total 

Cortisol Levels in Blood Serum Samples of Cattle. 

1:05 ï 1:25 PM ï Erica Sheagley & Alex Abatayo - Determining the Effects of 

Pharmaceutical- Contaminated Irrigation Water on Arabidopsis thaliana Plant 

Stress Responses 

1:25 ï 1:45 PM ï Benjamin Yoder - Impact of Weaning Methods on Calves in Response 

to Vaccination Against Bovine Respiratory Disease (BRD) 

1:45 ï 2:05 PM ï Getsemani Arteaga - Compound function-valued traits of Vicia 

americana (Fabaceae) reproductive phenotypes 

2:05 ï 2:25 PM ï Rachel Dziuba - Modeling Predator-Prey Interactions with Mountain 

Lion and Deer Populations in Bulverde, Texas 

Opening Session 

Friday, 24 March 2022 
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2:30 ï 5:30 PM ï Virtual Field Trips 

¶  Making Science Outreach Exciting ï demonstrations and tips from running a 

successful science outreach organization by Dr. Wyllie and Lauryn Hinckley 

(Gamma Gamma) 

¶  The Murie Brothers ï From Moorhead to Alaska ï background history on these 

local scientists and a tour of Concordiaôs Elsie Welter Natural History Museum 

by Mark Harvey (North Dakota State University). 

Link to Dr. Mark Harvey's Seminar on the Wild Murie Brothers from Moorhead (1 hr 18 minutes) 

https://www.youtube.com/watch?v=8SLACl2VFV4 

Link to Dr. Mark Harvey's brief lecture on the Murie Brothers and Predator Control 

https://drive.google.com/file/d/1EdONWq_RkukYjOE1iGmlZIgRgaCUZW2R/view?usp=sharing 

Link to the Elsie Welter Natural History Museum:  

https://welter-museum.org/  

¶  Preparing for Careers in the Sciences ï A professional development workshop 

¶  Dissecting a Better Medical School Application ï An informational session hosted 

by a University of North Dakota Medical school coordinator. 

Friday Evening Virtua l Banquet, Keynote, and Chapter Awards ï Gather  

6:30 ï 7:00 PM ï Social 

7:00 ï 8:00 PM ï Dr. Anna Nekaris, Keynote Speaker - Conserving the Critically Endangered 

Javan Slow Loris through Ecology, Education, and Empowerment.   

Dr. Nekaris will discuss ten years of life history data, aspects of their venom, 

conservation outreach, and empowerment of the community with Wildlife Friendly 

coffee and bridge building. 

8:00 ï 8:30 PM ï Honor Awards Presentations 

8:30 ï 9:30 PM ï Committee Meetings 

 

 

https://www.youtube.com/watch?v=8SLACl2VFV4
https://drive.google.com/file/d/1EdONWq_RkukYjOE1iGmlZIgRgaCUZW2R/view?usp=sharing
https://welter-museum.org/
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Saturday 26 March 2022 ï Gather  

8:00 ï 9:40 AM ï Oral Presentation Session 3 

8:00 ï 8:20 AM ï Sarah Schwemmer - Perceived Effectiveness and Administration of 

Anthelmintics in Beef Cattle in Relation to the Actual Parasite Load 

8:20 ï 8:40 AM ï Hannah Olson & Joshua Weber - A Systematic Investigation of 

Release and Uptake from Chitosan-Alginate Bioplastics 

8:40 ï 9:00 AM ï Reilly Mach - S-Nitrosylation of Palmitoyl-Protein Thioesterase 1 

(PPT1) in Neurodegenerative Diseases 

9:00 ï 9:20 AM ï Raul Gutierrez - The Pharmacology of Nicotinic Acetylcholine 

Receptors 

9:20 ï 9:40 AM ï Luke Bergstrom - Methionine Benzylation as a Site-Specific Antibody 

Conjugation Strategy 

9:45 ï 11:15 AM ï Poster Session 2 

11:15 ï 11:55 PM ï Oral Presentation Session 4 

11:15: ï 11:35 PM ï Lauryn Hinckley - Determination of the Efficacy of Chitosan-

Alginate Bioplastics as a Delivery System of Ibuprofen and Acetaminophen 

11:35 ï 11:55 PM ï Kelsey Ramp & Caleb Beimfohr - Exploring the Role of SEMA3F in 

Keratinocyte Cell Proliferation 

11:55 ï 12:15 PM ï Melissa Guillen & Luke Heady - Impact of Combined IL-2 and IL-

15 Immunotherapy on the Expression of PD-L1 in HeLa Cells 

12:15 ï 12:45 PM Lunch Break 

12:45 ï 1:45 PM ï Oral Presentation Session 4 

12:45 ï 1:05 PM ï Emily Lovins - Toward the quantification of serotonin in crayfish 

hemolymph by gas chromatography - mass spectrometry (GC-MS) 

1:05 ï 1:25 PM ï Jack Rinehart - The Effects of Fragile X Mental Retardation Protein 

on D. melanogaster Wing Epithelial Tissue  

Closing Session 

Saturday, 26 March 2022 
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1:25 ï 1:45 PM ï Mary Foster - Efficacy of Neutralizing Antibody Production of Killed 

BRD Vaccine in the Presence of MM-90 Injection 

1:45 ï 2:00 PM ï Break 

2:00 ï 3:30 PM ï National Chapter Business Meeting 

3:30 PM ï Closing of National Convention 
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National Chapter Business Meeting 
Minutes ï Saturday, 26 March 2022 

 

I. Committee Reports: 

a. Auditing Committee 

b. Resolutions 

c. Website Committee 

d. National Service Project 

e. Nominations Committee 

i. President:  Joe Burnell, Rho 

ii. Past President: Joyce Horton, Gamma Eta 

iii.  Executive Director: Robb VanPutte, Beta 

iv. Treasurer: David Hahn, Alpha Gamma 

v. Webmaster: Belarmino Gonzalez, Gamma Rho 

vi. Historian: Bernadine Cochran, Beta Xi 

vii. Student Representative: Taylor DeVine, Gamma Gamma 

viii.  Publicist: Joe Whittaker, Gamma Gamma 

ix. President-Elect: Mason Kulbaba, Sigma 

f. No Honor Awards for 2022 

g. No Founderôs Cup Applications (no eligible applications) 

h. No Alumni Awards 

i. Presentation Awards 

i. Poster ï Jacob Good, Rho 

ii. Poster ï Victoria Stuart, Pi 

iii.  Oral ï Emma Collins, Sigma 

iv. Oral ï Riley Mach, Gamma Gamma 

v. Oral ï Sarah Schwemmer, Gamma Kappa 

j. Host Chapter Award 

k. Past President Award ï Graeme Wyllie (4 years of service) 

II. Introduction of Sigma Zeta Research Journal 

III.    Passing of the Gavel 

IV. Date of Rho Convention (80th year) 

V.    Advisorôs meeting location pending 

3:30 PM ï Closing of National Convention 
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IMMUNE RESPONSE OF MODIFIED LIVE VERSUS KILLED BRD VACCINES IN 

WEANING CALVES  

Corynn Knight *, K. Lofaro, M. Foster, A. Parker, S. Schwemmer, K. 

McDonald, S. McKenzie, N. Schulte, B. Yoder 

Southwest Baptist University, Gamma Kappa 

 Bovine Respiratory Disease (BRD) is a multifactorial disease in the respiratory system of 

cattle with heavy impacts on the agriculture community, such as severe respiratory disease and 

pneumonia. The primary method of prevention for this disease is vaccinations. This experiment 

aimed to look at the efficiency of BRD modified live (MLV) and killed vaccines in calves that 

have been weaned in a low-stress environment. This was carried out by placing nose flaps to 

prevent nursing in eight un-weaned calves and then dividing them into two groups of four. The 

first group received the modified live vaccine, and the second group received the killed vaccine. 

Blood samples were collected on days 0, 14, 21, 28, and 42 from the coccygeal vein in the tail of 

the calf. These blood samples were centrifuged twice in order to pull off the serum from the 

formed elements and stored at ï80 °C until all samples were collected and the data was analyzed. 

This serum was then analyzed through the use of an ELISA plate protocol to measure the number 

of BRD antibodies present in the blood. This analysis allows us to see which vaccine, the 

modified live or killed, could be more beneficial in producing antibodies in the calf. We 

observed significantly greater levels of neutralizing antibodies in the MLV treatment group than 

that of killed vaccines on day 21. By day 45, the differences between the vaccines had reduced, 

but we found that the positive impacts of the vaccines remained present. While MLV produced a 

greater neutralizing antibody response we observed that both types of vaccines resulted in 

effective immune responses within the calves tested. We believe that this is a result of the low-

stress environment experienced during weaning. 

    

Abstracts of Oral Presentations 

* Student presenters are indicated by asterisk. 
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FITNESS AND PHENOLOGICAL CONSEQUENCES OF POPULUS TRICHOCARPA & 

P. BALSAMIFERA HYBRIDS IN A NOVEL ENVIRONMENT  

Emma Collins*  and Mason W. Kulbaba  

Our Lady of the Lake University, Sigma 

An important consequence of contemporary climate change is an increase in annual 

temperature. Mean annual temperature is an important factor in the timing of phenological life-

history stages and overall growing season length. An increase in annual temperature may alter 

the timing of critical phenological responses causing a mismatch between phenotypes and 

environmental conditions, resulting in decreased overall fitness. To assess changes in phenology 

and lifetime fitness, we transplanted 47 genotypes from a natural Populus hybrid zone in 

Northwestern North America, to San Antonio, TX. Multiple cuttings from Populus trichocarpa 

and P. balsamifera were collected across five different transect sites. These cuttings were rooted 

and distributed to 18 common gardens across the continental United States to simulate various 

degrees of climate change. After planting, phenological stages (bud flush, leaf emergence, bud 

set) and rates of height growth were recorded. Total lifetime fitness (after one year) was 

estimated with aster models to account for dependencies between subsequent life-history fitness 

expressions. Here I report on findings from the San Antonio, TX common garden at Our Lady of 

the Lake University. My analysis showed that trees originating from the northernmost latitudes 

expressed the lowest fitness in the San Antonio common garden. These trees had the greatest 

difference in latitude, distance from the OLLU campus, and temperature from their point of 

origin. Curiously, differences in mean annual precipitation did not influence fitness in the San 

Antonio common garden. Trees from northern most latitudes also showed the slowest growth 

rate, along with the longest time from bud flush to bud set. This extended time between the first 

and last recorded phenological stage suggests that local adaptation of genotypes in their home 

range may limit a response to a rapidly changing climate. My results show how potentially 

strong local adaptation may limit speciesô ability to track phenological cues in the face of 

increasing mean annual temperature. The transplant from cooler environments to a significantly 

warmer location highlights the stress that organisms will experience in response to increases in 

temperature, and supports the use of local genetic sources for restoration efforts. 
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THE EFFECT OF AGROFORESTRY ON FARM DIVERSITY  

Shelby Smith*, Rachel Brown, John Murphy 

Southwest Baptist University, Gamma Kappa 

 Agroforestry is the increase of vegetation in agricultural areas. This includes increasing 

tree and shrub populations as well as reducing flat farmland tendencies. Increasing agroforestry 

has also been shown to increase farmland diversity, most importantly increasing avian diversity. 

An increased avian diversity is important to farmland for ecological benefits such as better 

nutrient cycling, natural fertilizer, and pollination.  Point sampling counts were used on two 

transects, grazed and ungrazed, to observe the winter and spring bird species present on JMK 

ranch. The grazed transect has been continually grazed for the past 100 years. While the 

ungrazed transect has not been grazed on in over 30 years. Field tape was placed 50 meters apart, 

at 7 different points in each transect. Avian species were observed visually and audibly for five 

minutes at each point in both transects. A total of 32 different avian species were observed. On 

the ungrazed plot, we observed 10.5 species per visit. The grazed plot was observed to have 

11.75 species per visit.  245 individual birds were observed in total. 124 birds were observed in 

the grazed transect and 121 birds were observed in the ungrazed transect. The most common bird 

found in both fields was the Northern Cardinal which is common for the midwestern states. 

Results show that there is more avian diversity in the continuously grazed research area 

compared to the ungrazed research area. We reject our hypothesis of the ungrazed field having 

more avian diversity than the continuously grazed field. 
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INVESTIGATING POTENTIAL SYNERGISM OF BRANCHED -CHAIN AMINO 

ACIDS AND IL -15 IN RESISTANCE-TRAINING ASSOCIATED MUSCLE 

HYPERTROPHY  

Lucas Heady* and Colleen Doci 

Marian University, Gamma Eta 

 Resistance training has emerged as one of the most important means of improving health, 

combating aging, and evading disease. Those who participate in resistance training see a greater 

reduction in age-induced problems compared to those who participate in aerobic exercise [1]. 

Resistance training stimulates muscle hypertrophy, or the increase and growth of muscles. This 

requires adequate levels of protein synthesis. There are several signaling pathways that control 

and regulate protein synthesis, including cytokine stimulation and amino acid activation of 

mTOR. However, the direct mechanism behind the activation of these pathways by cytokines 

and amino acid supplementation is still unclear. Cytokines are signaling proteins that are 

required for the coordination of multicellular processes and are critical for muscle hypertrophy. 

Recent studies demonstrate that immediately after resistance training, IL-15 blood plasma levels 

significantly increase. Further, IL-15 has been shown to inhibit skeletal muscle wasting by 

decreasing protein degradation [3]. While compelling, the mechanism of how IL-15 might 

contribute to this process is largely unknown. Another means of activating mTOR and protein 

synthesis is through stimulation with amino acids. While this has been a long-known means of 

driving muscle hypertrophy, direct evidence of its role is lacking. The metabolic demands of 

muscle hypertrophy suggest that single interventions may not be sufficient to explain the benefits 

of resistance training. Rather, it is possible that a combination of cytokines, such as IL-15, and 

limited dietary amino acids, such as BCAAs, could explain the molecular distinctions that make 

resistance training superior. We will investigate the potential synergy of exercise-induced 

inflammatory cytokines and BCAAs to impact muscle development. We hypothesize that 

treating skeletal muscle with the combination of BCAAs and IL-15 will induce greater muscle 

turnover and protein metabolism than either treatment used alone. Building off the knowledge 

already known about BCAAs' role in inflammatory responses, new evidence pertaining to areas 

of cell signaling and gene expression may allow us to understand the underlying molecular 

circuitry that drives muscle hypertrophy. Applying this knowledge to develop new clinical 

applications and to improve the benefits of exercise and training will further the development of 

optimized personal medicine. 
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THE EFFECT OF MICRONUTRIENT LEVELS OF FE, MN, MO, ZN ON CATAWBA 

GRAPES (VITIS VINIFERA ) 

Madelyn Schider* 

 Hillsdale College, Alpha Psi 

 Grapevines (Vitis vinifera) micronutrient toxicity symptoms were examined by adding 

Fe, Mn, Mo, or Zn to water in order to form a fertilized solution. Beginning with grapevine 

cuttings the vines were planted in a mix of peat-lite and potting soil, having no nutrients, and 

fertilized with a macronutrient fertilizer containing optimal macronutrients. Once rooted and 

having an ideal level of macronutrients, P, K, and N the vines were then watered with 

concentrations of 0.5, 1, 2, 3, 4 mM micronutrient solution. All of the treatments still had a fixed 

level of macronutrients. The effect of the concentrations was assessed through biomass, height, 

leaf amount, leaf width, and chlorophyll analysis. No significant trends in the relationship 

between micronutrients and plant traits were found. A solid frame for further research would be 

to increase concentration levels. No levels of toxicity were acquired since concentration levels 

were deemed too low. This research gives a clear methodical approach on how to find these 

levels in iron, manganese, molybdenum, and zinc, as well as any other micronutrients for V. 

vinifera. 
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FREE CORTISOL LEVELS IN SALIVA SAMPLES VS TOTAL CORTISOL LEVELS 

IN BLOOD SERUM SAMPLES OF CATTLE  

Kailey Weiskopf*, Ashleigh Dewees, Caitie Diepenbrock, Nicholas Schulte, Haley Stoner, 

Megan Worthington, and John Murphy  

Southwest Baptist University, Gamma Kappa 

 Over the past two years, a research group at Southwest Baptist University has been 

analyzing the effects of stress on cortisol secretion and its physiological manifestation in beef 

calves. Previous research regarding stress and cortisol secretion, due to activation of the 

hypothalamic-pituitary adrenal (HPA) axis, has focused mainly on quantification of cortisol 

levels in blood serum. While this collection method displays both accuracy and precision in its 

data measurements, it is not humane due to its invasive nature. Studies have indicated that 

cortisol levels can be measured through more humane sample types, such as saliva, hair, and 

urine, in the form of free cortisol. Year 1 aimed to determine if free cortisol levels directly 

correlated to total cortisol levels found in saliva and blood serum, respectively. Nine calves were 

divided into three groups (CON, FENCE, and FLAP) and were subjected to different levels of 

stress due to modified weaning methods. Blood serum, obtained via coccygeal venipuncture, and 

saliva serum, obtained via passive collection, were collected simultaneously on T0, T1, T3, T5, 

T7, T10. Both sample types were quantified using Cortisol Competitive Human ELISA Kit 

(Thermofisher) and a direct correlation of cortisol levels was observed. This indicated that 

salivary free cortisol is an accurate representation of overall cortisol in the body of calves. Year 2 

aimed to determine the best saliva serum collection method and looked to quantify the 

differences between active and passive collection. An active hand pump was used in year 2 to 

collect saliva samples, while the other experimental factors and analysis methods from year 1 

remained constant. The quantitative differences between collection methods were not statistically 

significant. However, the ease of collection via hand pump displayed significant qualitative 

benefits, promoting the use of active collection in future salivary cortisol research. 

 



[39] 
 

DETERMINING THE EFFECTS OF PHARMACEUTICAL - CONTAMINATED 

IRRIGATION WAT ER ON ARABIDOPSIS THALIANA PLANT STRESS RESPONSES  

Erica Sheagley* and Alex Abatayo 

Marian University, Gamma Eta  

 Pharmaceuticals are an emerging environmental contaminant with the potential to disrupt 

diverse ecosystems, since they exhibit high biological activity and potency. This has become a 

topic of environmental interest due to the unknown side effects that these residues have on 

organismsô metabolic and hormonal functioning. These compounds enter the environment 

through the use of sewage sludge as fertilizer for soil and through reclaimed-wastewater used for 

irrigation. This could pose a risk to plant survival directly, as well as organisms that consume the 

plants. Currently, there are no quality standards with regards to pharmaceutical concentrations in 

reclaimed waste irrigation water. Metformin, a widely prescribed drug for type II diabetes, has 

been detected in wastewater treatment plant influent and effluent at concentrations ranging from 

101-129 and 2.2-21 ug/L respectively. Treated wastewater is used to irrigate crops, however 

current water purification machines are not able to eliminate all pharmaceuticals; therefore, 

many pharmaceutical residues are bound to remain, such as Metformin. By using our model 

organism Arabidopsis thaliana, we are treating four plant groups with varying concentrations of 

a Metformin (dimethylbiguanide) water solution. To assess plant stress response, we are 

examining endoplasmic reticulum induced stress, by measuring expression of BiP (Binding 

immunoglobulin Protein), a gene that is activated during the stress-induced unfolded protein 

response (UPR). We also are doing a chlorophyll analysis that can be utilized to monitor, predict, 

and examine stress in plants; since chlorophyll content changes based on environmental 

stressors. However, the interactions of metformin on plant chlorophyll content is currently 

unknown. The results of our experiment will not just advance research about pharmaceutical 

effects on other organisms, but also shine a light on the possible environmental risks that these 

residues pose to our environment. 
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IMPACT OF WEANING METHODS ON CALVES IN RESPONSE TO VACCINATION 

AGAINST BOVINE RESPIRATORY DISEASE (BRD)  

Nicholas Schulte, Benjamin Yoder*, Ashleigh DeWees, Corynn Knight, Kaylyn Lofaro, 

Haley Stoner, Kailey Weiskopf, and John Murphy 

Southwest Baptist University, Gamma Kappa 

 

 Bovine Respiratory Syncytial Virus (BRSV) is a common subclass of Bovine Respiratory 

Disease (BRD) and is linked to severe respiratory disease and pneumonia. Early life for a calf 

comes with an extreme amount of stress throughout birthing and then weaning. This study will 

compare various weaning methods and the impact they have on BRSV neutralizing antibody 

production. Nine calves were separated into three groups; a traditionally weaned group that was 

separated from the mother, the modified nose flap group that remained with their mother but 

lacking the ability to nurse, and the control group that remained unweaned. At t=0 (day one) all 

nine calves were injected with Vira-Shield 6 and Covexin 8. They were then monitored for forty-

five days by collecting blood samples periodically through venipuncture of the coccygeal vein 

and then following standard storage procedures. On day five a significant difference in cortisol 

levels were noted between the traditionally weaned group and the modified nose flap and 

unweaned groups. At the same time there were no significant cortisol differences between the 

unweaned and modified nose flap group. A noticeable treatment affect was measured on day 

twenty-one where the modified nose flap and unweaned groups had higher neutralizing antibody 

concentrations for BRSV than the traditionally weaned group. The final day of sampling (t=45) 

there were no significant differences in BRSV neutralizing antibody concentrations between the 

groups. From these results and prior studies, it is apparent that the use of a nose flap during 

weaning causes a reduction in cortisol secretion. Through the initial round of vaccinations, it 

appears that the reduced stress within the modified weaning groups allows for a better immune 

response to vaccination. However, forty-five days post vaccination there is a loss of the treatment 

affect as all groups had similar levels of circulating antibodies. Our three years of research 

regarding the modified weaning method of using nose flaps has shown to decrease cortisol 

secretion within the calf and suggest an improvement of immune response to vaccination.  
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COMPOUND FUNCTION -VALUED TRAITS OF VICIA AMERICANA  (FABACEAE) 

REPRODUCTIVE PHENOTYPES 

 

Getsemani Arteaga*  

Our Lady if the Lake University, Sigma 

 

Animal-pollinated flowering plants display temporally dynamic phenotypes due to the 

production of multiple flowers that vary systematically across flower positions. However, the 

functional role of such systematic patterns of within-plant floral variation has not been fully 

resolved. My research investigated within-plant variation and estimated selection on floral traits 

associated with pollinator attraction and the mechanical fit between flowers and pollinators of a 

bumblebee (Bombus spp.) pollinated angiosperm. I measured three floral traits across 40 Vicia 

americana individuals on each day of flower opening between June 12-29, 2021. Banner height 

was associated with pollinator attraction, and tube-length and tube-diameter were associated with 

the physical interaction between flowers and pollinators. After flowering, fruit and seed set was 

assessed for all flower position (757 flowers). Floral displays of /V. americana/ are unique in that 

flowers are produced on multiple inflorescences on branches that extend from the main stem. 

Within plant floral trait variation followed a compound pattern, where traits systematically 

decreased both within the main flowering stem and within repeated branches. Spline functions 

were used to characterize the compound patterns of within-individual floral trait variation. 

Functional regression was then used to estimate selection (via seed set) on these systematic 

patterns of floral trait variation. Interestingly, selection occurred both within branches and along 

the mains stem of the attraction floral trait (banner height), but primarily across the main stem 

for traits associated with flower-pollinator mechanical fit (tube-diameter and tube-width).  My 

results suggest that these patterns of within-plant floral variation may be under strong selection 

to limit selfing and the fitness costs associated with inbreeding depression. 
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MODELING PREDATOR -PREY INTERACTIONS WITH MOUNTAIN LION 

AND DEER POPULATIONS IN BULVERDE, TEXAS  

 

Rachel Dziuba* 
 

Our Lady of the Lake University, Sigma 
 

The predator-prey relationship has been long studied by ecologists and mathematicians 

for many decades now. The Lotka-Volterra model has been developed and models these 

interactions graphically to produce a naturally oscillating relationship between predator and prey. 

As a result, more complex models can be created through the use of programming languages, 

such as MATLab. We have been researching the interaction before mountain lions 

(predator) and deer (prey) in the Bulverde/Spring Branch area in Texas. 

Through observations, we are able to model this relationship in real time in order to compare it to 

the expected oscillations and period we will see at the end of the project. Additionally, we are 

able to apply ecological principles, such as the dilution effect, and current events, such as 

construction and human activity, in order to understand how these principles and activities can 

influence known mathematical models and relationships.  
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PERCEIVED EFFECTIVENESS AND ADMINISTRATION OF 

ANTHELMINTICS IN BEEF CATTLE IN RELATION TO THE ACTUAL PARASITE 

LOAD  

 

Kate McDonald, Sarah McKenzie, Sarah Schwemmer* , Mary Foster, Corynn Knight, 

Allison Parker, Nicholas Schulte, Dr. John Murphy 
 

Southwest Baptist University, Gamma Kappa 
 

The purpose of this research is to educate producers by determining the correlation 

between what producers report on their anthelmintic processes (antiparasitic treatments) to the 

actual parasite load in their cattle. Gastrointestinal parasites are found in the lining of the gastric 

glands of the stomach, interfering with absorption and digestion of key nutrients. This leads to 

clinical illnesses, costing the beef industry over 3 billion dollars annually. Two observed trends 

are commonly seen in the deworming process: the perceived results of deworming are 

contradictory to actual parasite loads found in cattle post-treatment and that parasites can form a 

resistance to anthelmintics, emphasizing the importance of rotating treatments. The perceived 

outcome is due to a knowledge gap in the effects of type, frequency, and rotation of 

anthelmintics used. Our research is the first of its kind to attempt to fill in these knowledge gaps.  

The research process combines a survey, allowing the producer to explain their deworming 

method, with a statistic of the parasite load found in the fecal matter. Once the survey was 

conducted, fecal matter was collected directly from the bovin. Eggs were then separated from the 

fecal matter utilizing a density gradient solution. The flotation solution and a McMaster gridded 

slide were used to count the numbers of eggs per gram of fecal matter.  An ANOVA test was 

applied to correlate the egg per gram data with the survey answers. The data found suggested 

that there is a significant impact on parasite load in relation to the different treatment methods. 

Each of the producers fell into one of four groups: no treatment, pour-on twice a year, rotation, 

and rotation +.  There was a considerable difference between the producerôs ability to achieve 

parasite control with a healthy parasite load between the four groups. Both the no treatment 

group and the pour-on group did not achieve control. However, both rotation and rotation + 

achieved statistically identical control over the parasites with a p-value less than 0.001, making 

our results significant. Overall, we found that perceived outcomes of the producers were 

consistent with actual parasite loads, confirming our hypothesis. 
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A SYSTEMATIC INVESTIGATION OF RELEASE AND UPTAKE FROM 

CHITOSAN -ALGINATE BIOPLASTICS  

 

Hannah M.C. Olson*, Joshua Weber*, and Graeme R.A. Wyllie 
 

Concordia College, Gamma Gamma 
 

 

Results initially suggested the release of food dye trapped in the bioplastic at formation 

was dependent on ionic strength, a fact that recent results have suggested is too simplistic. In this 

study that took place over the summer of 2021, we systematically investigated the uptake and 

release of various materials, such as food dyes and pharmaceuticals, from chitosan-alginate 

bioplastics. Dyes and drugs were added to the bioplastics during their formation so their release 

could be studied, while other bioplastics samples were manufactured containing none of these to 

serve as removal systems. Samples of these various bioplastics were immersed in a range of 

solution environments and the extent of release or uptake was measured by either UV-Vis 

spectroscopy or HPLC. Our studies revealed that while the structure and polarity of the analytes 

play a significant role in release and uptake, the effect of solution environments is also critical. 

We will share our results and discuss future directions. 

 

 
 

 



[45] 
 

 

S-NITROSYLATION OF PALMITOYL -PROTEIN THIOESTERASE 1 (PPT1) IN 

NEURODEGENERATIVE DISEASES 

 

Reilly Mach*  
 

Concordia College, Gamma Gamma 
 

Physiological nitric oxide (NO) contributes to the maintenance of normal neuronal activity and 

survival, which serves as an important regulatory mechanism in the central nervous system. 

Excessive production of NO due to environmental toxins or normal aging contributes to the 

etiology of several neurodegenerative diseases. Specifically, the S-nitrosylation reaction is an 

effector of NO signaling in both health and disease conditions. The S-nitrosylation reaction is a 

redox-dependent post-translational modification featuring a covalent attachment of a NO group 

to a cysteine thiol of a target protein. Elevated NO levels lead to an increase in S-nitrosylated 

proteins, which can lead to protein misfolding, ER stress, and mitochondrial impairment. In a 

study of human brain tissues, a target protein called PPT1 was identified in high-risk patient 

groups. PPT1, or Palmitoyl-Protein Thioesterase 1, is a depalmitoylating enzyme. Palmitoylation 

is the post-translational, reversible covalent linkage of a 16-carbon fatty acid, palmitate, to 

proteins. Importantly, palmitoylated proteins require depalmitoylation prior to lysosomal 

degradation, demonstrating significance of this process in protein sorting and turnover. PPT1 

removes palmitate from modified cysteine residues in proteins during lysosomal degradation. As 

such, PPT1 was identified as a protein that could represent an important component in disease 

development. This research project involved characterizing PPT1 and attempting to understand 

its role in pathological conditions. Findings include: confirmed localization of PPT1 to neurons, 

astrocytes, and microglia; confirmed presence of free cysteine in PPT1; and, confirmed S-

nitrosylation of PPT1. Preliminary findings include PPT1 activity assays to determine effect of 

S-nitrosylation on enzymatic activity and mutagenesis experiments to identify site of S-

nitrosylation. 
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THE PHARMACOLOGY OF NICOTINIC ACETYLCHOLINE RECEPTORS  

 

Raul Gutierrez* and Robert Brenner  
 

Our Lady of the Lake University, Sigma 
 

This is a study on the pharmacology of nicotinic acetylcholine receptors. The reason 

nicotinic acetylcholine receptors are being studied is that Dr. Brenner and his lab at UT Health 

San Antonio have found a novel compound called dequalinium which blocks muscarinic 

receptors. If dequalinium can block both muscarinic and nicotinic receptors, this compound 

could serve as a treatment for organophosphate toxicity. This study aims to find an effective 

assay for ‌7 nicotinic acetylcholine receptors (‌7 nAChR) so that the pharmacology of 

dequalinium can be done on these receptors. This study will identify an effective assay of ‌7 

nAChR that will successfully be used to study the influx of calcium through nicotinic receptors. 

If a membrane-tethered calcium indicator like GCaMP is transfected to cells, then the imaging of 

nicotinic acetylcholine receptors should be superior to that of conventional organic calcium dyes. 

The study consisted the use of HEK 293 FT cells and CHO cells which were transfected with a 

plasmid called pEF1‌-‌7 ὲὃὅὙ-ὍὙὉὛīὔὃὅὌὕīCMV-άὅὩὶrώ. This study was done with 

the use of confocal imaging. Calbryte 520 AM and pGP-GCaMP6S-CAAX were used to sense 

calcium influx. Antagonists that were used were 4-DAMP and MG-624, 4-DAMP blocks 

muscarinic receptors, and MG-624 block nicotinic receptors. This research provided an assay for 

‌7 nAChR. By cells being transfected with a membrane-tethered calcium indicator this provided 

a more effective assay when imaging, this will allow for the pharmacology of dequalinium to be 

studied. Not only the pharmacology of dequalinium can be done but also diseases related to ‌7 

nAChR can be studied. This study was conducted to find the best possible assay for ‌7 nAChR. 

Nicotinic acetylcholine receptors are difficult to image because conventional organic calcium 

dyes are not very effective for these receptors. In conclusion, cells transfected with membrane-

tethered calcium indicators like GCaMP can sense calcium influx through nicotinic receptors.  
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METHIONINE BENZYLATION AS A SITE -SPECIFIC ANTIBODY 

CONJUGATION STRATEGY  

 

Luke Bergstrom*, Dobeen Hwang, and Christoph Rader 
 

Concordia College, Gamma Gamma 
 

Antibody-drug conjugates (ADCs) have emerged as a powerful therapy to treat cancer. The 

ability to selectively deliver chemotherapy drugs to cancer cells while sparing healthy cells led to 

the approval of /Kadcyl/a in 2013 and nine other ADCs since. Despite the approval and 

acceptance of ADCs, many conjugation strategies rely upon surface lysine and hinge cysteine 

residues, resulting in heterogeneous products with poor pharmacodynamics, pharmacokinetics, 

and reduced therapeutic utility. Therefore, a shift to homogenous ADCs using site-specific 

conjugation strategies is needed. The humanized catalytic antibody, h38C2, is known to possess 

a uniquely reactive lysine residue (Lys99) that is deprotonated at physiological pH as it exists 

within an 11 ¡ deep hydrophobic pocket, perturbing the pKa of its Ů-amino group. The Lys99 

residue is known to react with ɓ-lactam, ɓ-diketone, and MS-PODA-functionalized small 

molecules, resulting in site-specific and stable conjugation. Despite the success of the native 

h38C2 antibody as a linker in dual variable domain (DVD) ADCs, alternative homogeneous 

conjugation methods are still needed to further expand the versatility and therapeutic utility of 

ADCs as a cancer therapy. Using the h38C2 antibody, methionine mutagenesis at the 99th 

position of the HC within the antigen-binding fragment (Fab) of the h38C2 antibody was 

predicted to yield a methionine residue that is uniquely reactive towards benzyl bromide 

compounds. Mutant h38C2 antibody (Met99) was expressed in both Fab and DVD formats. The 

expressed antibody products were analyzed and conjugation efficiency with benzyl bromide 

derivatives and additional compounds was measured. Greater conjugation efficiency was 

observed for the additional compounds tested in comparison to the benzyl bromide derivatives. 
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DETERMINATION OF THE EFFICACY OF CHI TOSAN-ALGINATE 

BIOPLASTICS AS A DELIVERY SYSTEM OF IBUPROFEN AND ACETAMINOPHEN  

 

Lauryn Hinckley*  
 

Concordia College, Gamma Gamma 
 

How an analgesic is released from a pill or similar delivery system is critical in 

alleviating pain, with recent studies showing that slow release gel caps have the same release 

rates as fast acting analgesics. Chitosan-alginate bioplastics have been investigated as a potential 

drug as a biocompatible and inexpensive release system for acetaminophen and ibuprofen. 

Chitosan is the soluble derivative of chitin, a structural material which is extracted from the 

exoskeleton of crustaceans. Alginate is extracted from brown seaweed, which introduces more 

durability to the chitosan-alginate bioplastic. Bioplastics were prepared, impregnated with 

acetaminophen and ibuprofen, and the extent of the pharmaceutical which is incorporated in the 

bioplastic was determined. Pieces of these bioplastics were then immersed in a series of solutions 

to measure release rate. Analysis was carried out using High-Performance Liquid 

Chromatography (HPLC) after a suitable method was developed for the separation and 

quantification of the two drugs. Individual release rates of acetaminophen and ibuprofen were 

determined separately from a series of chitosan-alginate bioplastics containing these drugs. 

Differing release rates of the pharmaceuticals were found in different conditions, such as 

volumes of water and acid. In addition to investigating release, the physical changes in the 

bioplastics, such as swelling following immersion was investigated.  
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EXPLORING THE ROLE OF SEMA3F IN KERATINOCYTE CELL 

PROLIFERATION  

 

Kelsey Ramp* and Caleb Beimfohr 
 

Marian University, Gamma Eta 
 

 

Plaque psoriasis is a disease characterized by inflamed, itchy skin lesions, caused by 

keratinocyte skin cell hyperproliferation and a lack of keratinocyte differentiation. The biologic 

cause of this is misregulation of the PI3K-AKT pathway a key regulator of cell proliferation. A 

semaphorin protein known as SEMA3F can reduce proliferation of some cancer cells by 

inhibiting the PI3K-AKT pathway. Although Keratinocyte cells also contain receptors for 

SEMA3F protein, there are currently no studies examining whether SEMA3F is capable of 

inhibiting the PI3K-AKT pathway speficically in keratinocyte cells. To determine whether 

SEMA3F is capable of inhibiting the PI3K-AKT pathway in this cell type, we will measure the 

phosphorylation of the downstream kinase mTOR of the PI3K-AKT pathway during an 

inflammatory response. If there is decreased phosphorylation of downstream kinase mTOR upon 

treatment with exogenous SEMA3F, we will also measure the effect of SEMA3F on cell 

proliferation. We are currently collecting data to determine the optimal conditions for inducing 

an inflammatory response in the keratinocytes by measuring cytokine upregulation, and to 

determine whether SEMA3F is upregulated during inflammation. This data will be important to 

interpret before treating keratinocytes with exogenous SEMA3F and measuring mTOR 

phosphorylation or cell proliferation.  
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IMPACT OF COMBINED IL -2 AND IL -15 IMMUNOTHERAPY ON THE 

EXPRESSION OF PD-L1 IN HELA CELLS 

 

Melissa Guillen* and Luke Heady 
 

Marian University, Gamma Eta 

 

Cytokines are able to activate the immune system which aid in the regulation of disease, 

injury, and cellular trauma. During immune responses, cytokines are released within the body to  

regulate the inflammation that occurs when cells are infected or damaged. Interleukins play very 

prominent roles in the activation of immune cells, or T-cells. Our experiment focuses on the 

cytokines IL-2 and IL-15 which have an antagonistic mode of action in which one promotes T-

cell activation and the other inhibits T-cell activity. IL-2 stimulates a strong immune response 

but can have negative side effects when overstimulated. This over stimulation can lead to chronic 

inflammation that may facilitate tumor progression and treatment resistance. However, IL-15 can 

competitively bind with IL-2 receptor components and has recently been shown to regulate the 

over stimulation of T-cells. Interestingly, IL-2 and IL-15 regulate the response of the 

programmed cell death pathway (PD-1). An immune response checkpoint mechanism that can be 

used as a marker to measure T-cell proliferation. PD-1 and its ligand PD-L1 have shown to be 

highly expressed in immune responses of HeLa cells, which are a cell line derived from human 

cervical cancer. This receptor-ligand interaction leads to T-cell inactivation and causes tumor 

cell proliferation, given that some cancer cells have the ability to up-regulate the expression of 

PD-L1 which thereby inhibits T-cell attack. Preventing this interaction has been the focus of 

current immunotherapies, however dose dependent toxicities have been observed in patients 

currently undergoing interleukin treatments. Our study will introduce a ratio of IL-2 and IL-15 

that attempts to prevent the up-regulation of PD-L1, or in other words, inhibit HeLa cell's ability 

to express PD-L1 by directly treating cancer cells with these interleukins. This may prevent 

chronic inflammation seen in adverse immunotherapy responses. We are using qPCR to measure 

the levels of PDL-1 expression after combined treatment with IL-2 and IL-15. Using this data, 

we will determine how the concentrations of ILôs should be altered in order to inhibit PDL-1 

expression on cancer cells. This data will also allow us to gain a better understanding of the 

molecular effects of both ILôs.  
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TOWARD THE QUANTIFICATION OF SEROTONIN IN CRAYFISH 

HEMOLYMPH BY GAS CHROMATOGRAPHY - MASS SPECTROMETRY (GC-MS) 

 

Emily Lovins* and Levi H. Mielke  
 

University of Indianapolis, Rho 
 

Aside from humans, crayfish are one of the few living organisms to naturally synthesize 

serotonin.  Much like humans, serotonin controls mood in crayfish, specifically aggression.  

Furthermore, it is hypothesized that crayfish behavior in relation to proximity of its predator, 

bass, is correlated with elevated serotonin.  Currently we are developing a method for serotonin 

quantification using gas chromatography - mass spectrometry (GC-MS) which requires pre-

injection derivatization.  This technique is used over other methods because of its low limit of 

detection and ability to identify chemical components found within the hemolymph.  However, 

polar molecules such as serotonin with four active hydrogens require chemical derivatization to 

remove active polar hydrogens and replace them with nonpolar silane groups.  This increases the 

volatility and sensitivity needed for GC analysis of serotonin.  Here we present results of our 

GC-MS method development efforts using either N-methyl-N-(trimethylsilyl)trifluoroacetamide 

(MSTFA) or N,O-bis(trimethylsilyl)trifluoroacetamide (BSTFA) as serotonin derivatizing 

agents.    
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THE EFFECTS OF FRAGILE X MENTAL RETARDATION PROTEIN ON D. 

MELANOGASTER WING EPITHELIAL TISSUE  

 

Jack Rinehart* and Sang-Chul Nam 
 

Hillsdale College, Alpha Psi 
 

Fragile X Syndrome is the most common form of inherited mental retardation in humans. 

It results from a mutation in the /FMR1/ gene, which encodes the translational repressor FMRP. 

It has been shown that overexpression of FMRP in the /Drosophila /eye causes a reduction in eye 

neuronal cell development. In this experiment, it is tested whether a similar developmental defect 

may result from the overexpression of FMRP in the epithelial tissue of /Drosophila /wings. The 

/GAL4///UAS /ectopic expression system was used to generate flies overexpressing FMRP in 

specific tissues. The system was driven by two different tissue-specific promoters: /dpp/, which 

is expressed at the anterior-posterior border of the wing imaginal disc, and /nub/, which is 

expressed ubiquitously throughout the wing disc. The wings of adult experimental and wild-type 

control flies were compared. It was found that /dpp /experimental wings exhibited a notch-like 

shape at the distal tip and a statistically significant shrunken anterior-posterior border 

compartment, while /nub /wings exhibited nearly complete shrinkage. The cause of this epithelial 

tissue shrinkage was explored by screening for two different proteins in third instar larval stage 

fly progeny wing discs using immunocytochemistry. The expression patterns of FMRP and 

activated Caspase-3, driven by /dpp/, were compared using fluorescence microscopy to 

determine whether the shrinkage may be the result of ectopic apoptosis, but no significant 

correlations were observed. The expression patterns of FMRP and E-cadherin were similarly 

compared to determine whether the shrinkage may by the result of cell structural defects, 

specifically defects in the formation or regulation of cell-to-cell adherens junctions. The 

expression patterns of these proteins were nearly identical, suggesting that FMRP is capable of 

modulating E-cadherin, and thus possibly adherens junctions. Therefore, it is concluded that 

overexpression of FMRP results in epithelial tissue shrinkage in the /Drosophila /wing, and that 

this shrinkage may be due to FMRP-induced E-cadherin overexpression. In the future, further 

screening could determine whether FMRP affects the localization of other adherens junction 

proteins. Also, a mechanistic understanding of the relationship between E-cadherin and tissue 

shrinkage would likely provide insight into potential prevention or treatment options for Fragile 

X Syndrome.  
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EFFICACY OF NEUTRALIZING ANTIBODY PRODUCTION OF KILLED BRD 

VACCINE IN THE PRESENCE OF MM -90 INJECTION  

 

Mary Foster*  
 

Southwest Baptist University, Gamma Kappa 

 

 

No abstract submitted. 
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DETERMINING THE ROLE OF EPIBRASSINOLIDE, A PLANT STEROID, IN 

BREAST CANCER CELL GROWTH  

Caitlyn Phillips, Matthew Reuter, Katherine Stegemann, Gavin Thompson* 

Marian University, Gamma Eta 
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THE ELSIE WELTER NATURAL HISTORY MUSEUM ONLINE: EXPANDING THE 

MUSEUMôS ROLE IN THE LOCAL AND GLOBAL COMMUNITY 

Kayla Adamek* and J. C. Whittaker 

Concordia College, Gamma Gamma 

In the midst of a pandemic with probable animal origins and a changing climate, natural 

history is increasingly important. Natural history collections can help identify zoonotic 

pathogens, changing species distributions, and increase public environmental education. The 

Elsie Welter Natural History Museum at Concordia College contains over 45,000 specimens that 

Concordia College students and faculty can use for research and teaching. However, the museum 

is largely unknown and inaccessible on campus. To increase accessibility to the campus 

community, online outreach efforts were undertaken. Online outreach efforts include the creation 

of a website, social media page, and the continual creation of a public collection catalog via 

SharePoint. Increasing the online presence will hopefully result in more use of the collections 

and further research opportunities. The museum shows potential as being a useful resource for 

advancing biological knowledge and interdisciplinary projects between departments and is a 

unique feature of Concordia College. 
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EXAMINATION OF INNATE IMMUNITY IN CAENORHABDITIS ELEGANS WITH 

ALTERED LIPID METABOLISM WHEN EXPOSED TO PATHOGENIC TOXA 

PEPTIDE ISOLATED FROM PSEUDOMONAS AERUGINOSA 

Melissa Guillen*  and Trisha Staab 

Marian University, Gamma Eta 

 As we age, our physiological ability to function may decline, leading to physical or 

mental impairment. By 2050, the ratio of individuals over 65 in our country is predicted to reach 

20% of the population.  Hence, understanding the cellular mechanisms of healthy aging is 

crucial. Sphingolipids are key components of cellular membranes, and this pathway is important 

in mediating cell survival, stress response, and aging. Specifically, the sphingolipid ceramide has 

been shown to accumulate as animals age.  Here, we use lifespan assays to show that C. elegans 

mutants with altered ceramide production have affected lifespans. Specifically, asm-3 acid 

sphingomyelinase mutants are long-lived, while hyl-2 ceramide synthase mutants are short-lived. 

Furthermore, hyl-2 mutants are more susceptible to oxidative damage than wild type or asm-3 

animals, as measured by paraquat toxicity assays. Autophagy, a process known to recycle 

damaged cellular components, has been shown to be altered in aged organisms. Of note, recent 

evidence has also shown that autophagosome formation is impaired in the sphingolipid 

biosynthetic pathway. Interestingly, preliminary experiments examining the fluorescence of lgg-

1:GFP, an autophagy marker, suggest that autophagosome formation increases in asm-3 mutants 

compared with wild type animals. Thus, it is possible that increased autophagy is contributing to 

the long-lived phenotype in these animals. Next, we examined dietary response in intestinal cells 

through expression of irg-1p:GFP, a marker for innate immunity, in hyl-2 and asm-3 mutants 

exposed to Exotoxin A. Early data indicates increased GFP in hyl-2 mutants in comparison to 

asm-3 animals. This data indicates that animals with increased ceramide signaling may not be 

able to respond to cellular stress. Together, we are exploring a link connecting sphingolipid 

metabolism, autophagy, and immunity which may further our understanding of aging cells and 

their responses to the environment. 
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PROTECTING THE WATER QUALITY OF THE DEL CLARK RESERVOIR: MY 

INTERNSHIP EXP ERIENCE WITH THE NRCS IN MARSHALL, MN  

Angeline Bahe* 

Concordia College, Gamma Gamma 

 

The Del Clark Reservoir in Canby, MN is a 156-acre manmade lake located within the 

Lac qui Parle River Watershed. The reservoir hosts Stonehill Park, a county park which has a 

campground, swimming beach, and fishery, making it a hotspot for recreational use. The 

reservoir is the only assessed body of water in the watershed that has water quality good enough 

to meet the standards for aquatic recreation. In order to maintain the water quality of the 

reservoir, three control structures, or dams, were constructed in upstream tributaries in the 

summer of 2021. The reservoirs were funded by a Clean Water Fund grant from Minnesotaôs 

Land and Legacy Amendment. Before construction began, the sites were surveyed using a 

Trimble R8 receiver on a 6.625-foot pole with a handheld Trimble TSC 3, and elevation of the 

surveyed areas was mapped out using CAD software. The sites were then staked where 

construction would occur. During the construction process, the engineering technician with Area 

2 Minnesota River Basin Projects inspected and monitored the construction process. When 

construction was complete, the site was seeded with a tame grasses and forbs seed mix. With the 

three new sediment retention basins from the constructed dams, approximately 240 pounds of 

phosphorus and 2,700 tons of sediment will be reduced annually in the tributaries that flow into 

the Del Clark Reservoir. 
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CORRELATION OF LEPTIN CONCENTRATION AND LECITHIN -CHOLESTEROL 

ACYLTRANSFERASE (LCAT) IN SACCHAROMYCES CEREVISIAE 

Erin Oleksak* , Natalie Prena, and Noelle Rolfsen 

 

Marian University, Gamma Eta 

Abstract embargo. 
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ASSESSING VERTEBRATE DIVERSITY IN THE TRANS-PECOS REGION OF 

TEXAS 

Carrie Voss* , Rhaegan Kiland* , Libby Forsmark * , Kelly Lorenz, Lexi Smith, Emily 

Anderson, Nolan Christenson, Amber Eken, Landen Foster, Danielle Ginther, John 

Harvey, Laura Kotz, Amelia Landsverk, Joe Whittaker, and Mike Bush 

Concordia College, Gamma Gamma 

Assessment of biodiversity is critical for effective, financially-sound conservation 

strategies. However, many organisms cannot be detected without the use of methods that 

minimize the presence of humans. During the 2022 Spring Break, the students of Conservation 

Biology placed 13 motion-detecting game cameras across a 20-acre area of Terlingua, Texas, in 

the Chihuahuan Desert, allowing us to determine vertebrate density in the region. To supplement 

these surveys, 42 Sherman small-mammal traps were deployed in two transects across three 

separate habitats: in a dry creek bed, along a sand-bottomed plateau, and along a gravel-

bottomed plateau. Game cameras detected the presence of approximately four mammal species, 

including desert cottontails (Sylvilagus audubonii) and an undetermined species of kangaroo rat 

(Dipodomys spp.). Neither of these species was visually detected outside of traps, nor were 

identifiable tracks ever found. Game cameras also detected the presence of seven bird species, 

including Scaled Quail (Callipepla squamata) and Loggerhead Shrike (Lanius ludovicianus), 

two birds that were never detected through sight or sound. Small mammal trapping resulted in 

captures of two species of kangaroo rats (Dipodomys merriami and D. ordii), several different 

pocket mice (Chaetodipus spp. and Perognathus spp.), and deer mice (Peromyscus spp.). Over 

just the course of five sampling nights (210 trap nights), we were able to detect the presence of 

five to eight small mammal species that would have otherwise gone undetected in the area, 

highlighting the importance of remote-based methods for wildlife surveys. 
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THE ROLE OF MMP -9 IN CHOLINERGIC RECEPTOR BLOCKADE AND 

SPATIAL MEMORY RETRIEVAL  

 

Bretton Badenoch* and Megan Blatti*  

 

Concordia College, Gamma Gamma 

Alzheimerôs Disease (AD) is associated with a loss of cholinergic function, and the basal 

forebrain cholinergic system remains the most common target of pharmaceutical treatments for 

AD. Recently, some have argued that AD may be best characterized as a deficit of memory 

retrieval; however, research reports investigating the role of the cholinergic system in memory 

retrieval are often confounded by the fact that they utilize experimental methodologies that fail to 

fully isolate the retrieval process from acquisition and consolidation processes. Utilizing a 

methodology which isolates spatial memory retrieval in the circular water maze, we show that 

the central administration of the cholinergic antagonist scopolamine reliably impairs the retrieval 

of previously consolidated spatial memories. Matrix metalloproteinase-9 (MMP-9) is a zinc-

dependent endopeptidase that regulates the extracellular matrix as well as several other substrates 

implicated in memory. Using immunoblotting and gelatin zymography, we show that 

modifications in hippocampal MMP-9 expression are associated with spatial memory retrieval. 

Further, we provide evidence that the cholinergic system is an important regulator of some of 

these retrieval-induced changes in MMP-9. These results further elucidate the well-established 

and important role of MMP-9 in learning and memory and indicate a possible connection 

between the cholinergic dysfunction and MMP-9 dysregulation that is commonly seen in AD. 
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ANALYSIS OF OSTARINE IN SELECTIVE ANDROGEN RECEPTOR 

MODULATOR PRODUCTS USING REVERSED-PHASE HIGH -PERFORMANCE 

LIQUID CHROMATOGRAPHY  

Jacob Good* and Levi Mielke 

University of Indianapolis, Rho 

 

The advent of social media in modern society has opened the door for constant 

comparisons between oneself and others. The fitness industry has greatly benefited from social 

media, but some consequences have risen. Due to the availability of a standard to compare 

oneself, the increased use of performance enhancing drugs (PEDs) has allowed people to reach 

otherwise unattainable fitness goals. One such PED is the SARM, which is touted as a better 

version of anabolic steroids. SARMs are not regulated by the FDA and therefore the possibility 

of malpractice is increased. In order to test the validity of these SARMsô active ingredient levels, 

high-performance liquid chromatography was used to analyze the levels of a particular SARM, 

ostarine, in three different brands. A mixture of formic acid and methanol was used to separate 

ostarine from other compounds present in the pills that were purchased. A variable wavelength 

detector was used to measure the presence of active ingredient. The development of an effective 

method was first necessary, and analysis followed. This work has furthered the discussion of 

SARM purity and the issues that surround a novel drug so readily available with no regulation. 

Due to the relatively simple method that can be used for SARM analysis, this work can be 

replicated quite easily in an equipped laboratory. It was found in this analysis that there was a 

deficiency of active ingredient in all three SARM brands, with very significant differences seen 

in two brands. In this analysis, 90% of the 30 samples tested were found to be outside of a +/- 

10% difference from the label value of the SARM. These findings are consistent with recent 

research on SARM purity and contribute to the broader discussion of not only SARM purity, but 

other dietary supplements as well. 
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EVALUATING PRAIRIE RESTORATION SUCCESS THROUGH SMALL 

MAMMAL COMMUNITY ANALYSIS  

Olivia Vergin*, Faith O. James*, Zachary Buchholz*, Kelly Lorenz, Peyton 

Lehman, and Joseph C. Whittaker  

Concordia College, Gamma Gamma 

 

As urban expansion converted wildlife habitats into agricultural and industrial land, 

native prairie lands were reduced to 1% of their original area. This increased habitat 

fragmentation and disrupted species dynamics and populations. Small mammals are vital to 

prairie ecosystems because they consume plant material and invertebrates, disperse seeds, and 

provide a source of food for larger species. Trapping of remnant and restored prairies provides 

data on small mammal density and diversity. Comparing population data between remnant and 

restored prairies can inform successful management and restoration practices. We trapped small 

mammals in various remnant and restored prairies in northwestern Minnesota from 2012 to 2021 

with the goal to compare small mammal species diversity as well as to monitor populations of 

rare species. We hypothesized that there would be a difference in species diversity between 

restored and remnant prairies. We set two to three grids with 50 traps (alternating Small 

Sherman, Large Sherman, and Longworth) per grid. When a mammal was captured, we 

identified species, sex, and mass, and then marked for recapture. We collected body 

measurements and saliva samples from Peromyscus species for species identification. Our data 

analysis includes Simpsonôs Reciprocal Diversity Index, population trends, and species 

comparisons between restored and remnant prairies. Through our prairie surveys, we document 

occurrences of critically rare species, such as Perognathus flavescens and Onychomys 

leucogaster. Our findings will help inform future management decisions. 
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INVESTIGATING THE EFFECT OF TREE CANOPY COVER DENSITY ON WATER 

QUALITY  

Rachel Andersen*, Gabriel Hanson, Greta Harmala, Talon Hoffer, and Joseph C. 

Whittaker  

Concordia College, Gamma Gamma 

 

Trees located near rivers can improve water quality through their ability to form buffer 

zones with their root systems. These buffer zones work to filter the water coming into the river 

by removing sediment and other impurities. The immensity of these buffer zones can be 

estimated through measures of canopy cover density. We sought to test the water quality of 

Buffalo River by obtaining canopy cover densities of multiple transects within Buffalo River 

State Park as well as sites near agricultural fields. Water quality was determined at each site 

through water temperature, pH, and conductivity measurements. The water from each site was 

also tested for nitrate, ammonia, and phosphate abundance. In contrast to previous research, our 

results showed there to be no statistically significant correlation between canopy cover and any 

of the water quality measures taken. However, when comparing water quality between the two 

types of sites (State Park vs. agriculture), statistically significant differences were found between 

pH, conductivity, and water temperature. This suggests that runoff from agricultural fields into 

the river may be negatively impacting the water quality at these sites. It was noted that a rainfall 

event occurred between data collection days, which could be a contributing factor to the obtained 

differences. 
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ROLE OF OCTOPUS PROTEIN IN FUNGAL DEFENSE SIGNALING  

Samantha Smith*, Jackson Erny, and Alisson Contreras  

Marian University, Gamma Eta 

 Abstract embargo. 
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LOCALIZATION OF NEURITE OUTGROWTH INHIBITOR (NOGO) PROTEIN IN 

THE RAT SUPRAOPTIC NUCLEUS  

Emma Allen and Jason Askvig 

Concordia College, Gamma Gamma 

 We are investigating the absence of axonal sprouting following unilateral lesion of the 

hypothalamo-neurohypophysial tract in a 125-day-old rat compared to the sprouting response 

that occurs in a younger, 35-day-old rat. NOGO (neurite outgrowth inhibitor) is a myelin-

associated protein with three isoforms (NOGO-A, NOGO-B, and NOGO-C), but only NOGO-A 

and -B are expressed within the nervous system. Research has demonstrated that NOGO-A 

prevents axonal outgrowth. Thus, we hypothesized that there would be more NOGO-A protein in 

the 125-day rat supraoptic nucleus (SON). Western blots were preformed to determine 

concentration of each NOGO isoform in 35-day rat SON vs. 125-day rat SON. We found 

significantly less NOGO-A protein in the 125-day rat SON compared to the 35-day rat SON. It is 

unclear why NOGO-A protein levels decrease in the older rat SON, but we have found reports 

indicating that NOGO protein decreases with age.  More recently, we have extended our studies 

to determine the cellular localization of NOGO-A and -B and the NOGO-receptor in the SON. 

Dual-label immunofluorescence demonstrated that the NOGO-A and -B isoforms co-localize 

with neuronal staining in the SON, while NOGO-receptor co-localizes with neurons and 

astrocytes. 

 

 

 

 



[67] 
 

SERUM AMYLOID A LEVELS RELATIONSHIP TO A LONG -LIVED VERTEBRATE, 

THE RED-EARED SLIDER TURTLE  

Victoria Stuart* and Laura M. Zimmerman  

Millikin University, Pi 

Inflamm-aging is the dysregulation of immune response that occurs as organisms age. In 

a healthy individual a pathogen triggers inflammation, but with inflamm-aging this inflammation 

occurs chronically and worsens the individualôs ability to maintain homeostasis. For humans, 

chronic inflammation causes increased risk for many diseases.  Turtles, like humans, are long-

lived and thus make them an interesting model system for aging of the immune system. 

However, few immune assays are available for use in turtles. Serum amyloid A (SAA) is a 

protein involved in the inflammation response of organismsô innate immune response and is 

highly conserved in vertebrates. SAA has been found to be upregulated in inflammatory 

conditions and in early bacterial infection stages. We collected blood samples from red-eared 

slider turtles to measure levels of serum amyloid A (SAA) using a chicken SAA assay.Plastron 

length was measured as a proxy for age. We were able to measure the SAA levels in the red-

eared slider turtles using the chicken SAA ELISA and we did find variation in the amounts 

present. A significant relationship between high levels of serum amyloid A in older individuals 

would have indicated inflamm-aging. However, we did not find any significant relationship 

between serum amyloid A and plastron length. Thus, we did not find any evidence of inflamm-

aging in red eared slider turtles. This evidence points to a lack of immunosenescence in red-eared 

slider turtles as a previous study found no immunosenescence in the adaptive system and our 

SAA results do not indicate immunosenescence in the innate system. In order to further 

understand the role of SAA in turtles, future studies will beconducted studying SAA levels in 

red-eared sliders with known infections. 

  



[68] 
 

DIFFERENTIATION OF PEROMYSCUS LEUCOPUS FROM PEROMYSCUS 

MANICULATUS USING SALIVARY AMYLASE AND CELLULOSE ACETATE 

ELECTROPHORESIS 

Taylor Devine*, Amelia Landsverk* , Cole Nowacki* , Kelly Lorenz* , Vanessa 

Petrich, Lauryn Petrich, and Joseph C. Whittaker 

Concordia College, Gamma Gamma 

White-Footed (Peromyscus leucopus) and Deer (Peromyscus maniculatus) mice are 

morphologically and physiologically differentiable due to the allopatric and sympatric speciation 

that these two have undergone. Although different, these two species are unreliably differentiated 

through morphological characteristics. Finding a reliable method to differentiate between the 

species is important because the mice are carriers of two different pathogens and antigens. 

Mainly, Peromyscus leucopus carries Limeôs disease while Peromyscus maniculatus carries 

Hantavirus. Morphological data was taken from cranial measurements, and physical 

characteristics such as the tail length. In years past this has been adequate to differentiate the two 

species however, due to overlap in their corresponding habitats over the years this is not as 

accurate of a measurement. According to literature, these corresponding measurements are able 

to correctly identify 55% of Peromyscus leucopus species and 66% Peromyscus maniculatus 

species. Unlike morphological comparisons, cellulose acetate electrophoresis of their salivary 

amylase is a reliable measurement to differentiate these two species. Saliva samples were 

collected from restored and remnant prairies, and woodlands in Minnesota from 2004 to 2019, 

and these saliva samples were run and compared to morphological measurements.  
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EFFECT OF VIVALDI MUSIC ENRICHMENT ON ANXIETY AND MEMORY IN 

WILD -TYPE ZEBRAFISH  

Kate Loidolt* , Brook Tilahun* , and Eunice Gikundiro  

Concordia College, Gamma Gamma 

Our lab is interested in exploring the beneficial effect of environmental enrichment on 

remyelination in a zebrafish model. Multiple sclerosis (MS) is the most common human 

demyelinating disease. The etiology of MS remains elusive, and symptoms vary, but often 

include sensory, motor, cognitive and mood dysfunctions. We aim to use the metronidazole-

nitroreductase inducible transgenic zebrafish model to evaluate environmental enrichment on 

behavior and molecular mediators of demyelination and remyelination. In a pilot study, we 

measured anxiety and memory in the novel tank and novel object recognition tasks, respectively, 

in adult male and female wildtype control and enriched fish. Fifty percent of the fish were 

enriched with Vivaldi music twice daily for two weeks. We tested the effectiveness of two 

different designs of novel objects and found that both control and enriched fish recognized one 

of the objects as novel more than the other object, with no tank side preference, and no effect of 

enrichment on overall exploration or novel object recognition after a one-minute retention 

(forgetting) interval. Having established a baseline for novel object recognition in wildtype 

zebrafish, we will use the most effective novel object design to study the effect of music 

enrichment on memory in remyelinating fish. 
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CLIMATE ANXIETY RESPONSE, ENGAGEMENT, AND SUPPORT  

Lydia Durrett*, Grace Halvorson*, and Megan Blatti *  

Concordia College, Gamma Gamma 

 Eco-anxiety, or ecological grief, is a term used to describe fear about current and future 

environmental harm caused by anthropogenic climate change. The purpose of this project is to 

educate individuals on the impacts climate change has on mental health. Eco-anxiety is a concern 

for students, communities, and the world, though it is overlooked in discussions regarding 

sustainability, environmental justice, climate change, activism, and mental/physical health. 

Ecological grief must be better understood in order to help those who are affected, find ways to 

reduce its demoralizing effects, and work towards individual and systemic change. Through 

gaining knowledge about eco-anxiety, we will become equipped to channel the energy created by 

working together towards significant change. We compiled sources on the topic as well as 

various approaches to dealing with the effects of eco-anxiety on individual and community 

levels. Information was organized based on eco-anxiety definitions, impacts on individuals and 

the environment, and steps towards both personal and climate health. A toolkit will be developed 

based on this framework to further educate young adults on the impacts of ecological grief and 

climate change, along with including ways to become engaged in environmental activism. We 

anticipate that by working to equip Concordia students, staff, and faculty with tools to relieve the 

maladaptive impacts of eco-anxiety, we will build a more adaptive community that prioritizes 

mental health through working for sustainability and environmental justice. 
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THE PREVALENCE OF MICROPLASTICS IN NORTH DAKOTA WATERFOWL  

Duong Nguyen*, Sophie Schaumann*, Amelia Landsverk* , Luke Young*, and Jennifer 

Sweatman 

Concordia College, Gamma Gamma 

 The United States Environmental Protection Agency (EPA) recognizes microplastics 

(less than 5mm in size) to be a growing threat to many organisms in ecosystems due to its high 

toxicity risk and the current lack of regulation. Therefore, studies focusing on the prevalence of 

microplastics have become more relevant and prevalent, and this study is one of only a few to 

investigate the presence of microplastic debris in waterfowl populations. Waterfowl 

gastrointestinal samples (N=102) were donated by a hunting guide operating out of Devilôs Lake, 

ND, from the Fall 2020 season. To understand microplastic abundance and distribution within 

the gastrointestinal tract of waterfowl, we separated samples by organ (proventriculus, gizzard, 

and intestine) and analyzed the gut contents under a microscope. Identified microplastics were 

enumerated and characterized by color, type, and length. We identified a total of 460 

microplastics, 69.57% (320 particles) and 30.43% (140 particles) of which were found in 

dabblers and ground foragers, respectively. Waterfowl species varied; however, dabblers were 

dominated (77.5% of samples) by Mallards, and ground foragers were dominated (22.5% of 

samples) by Canada Geese. Microplastic abundance was significantly higher in ground foragers 

than in dabblers. Furthermore, within the ground foragers, microplastics were found to be more 

abundant in the proventriculus than the gizzard, with no significant difference between other 

organs. Within the subgroup of dabblers, the abundance of microplastics was significantly higher 

in the intestine than the proventriculus and gizzard. Findings of this study can be used not only to 

guide future research focused on the impacts of microplastics on waterfowl but also to establish 

foundation for conservation and policy making regarding microplastics. 
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MICROPLASTIC ABUNDANCE IN TOPSOIL COMPARED TO DISTANCE FROM 

THE RED RIVER  

Morgan Kommer*, Amelia Bjorklund, Lydia Durrett*, Dustin Traffie*, Greta Reichmann, 

and Joseph C. Whittaker 

Concordia College, Gamma Gamma 

 Microplastics are an important area of research due to the increasing amount of plastic 

circulating on Earth, and the negative implications these plastics have on both land and water.  

For this project the research focus was on microplastic abundance within the topsoil of several 

areas in the Red River Valley. Microplastic abundance within the topsoil was measured in 

respect to increasing distance from the Red River. Three sites were created with varying distance 

from the edge of the river (3m, 25m, 50m); three samples were then taken at each site. The 

separate samples from each site would be combined to give three total counts to be tabulated. To 

view the microplastics, the soil was sifted and put through a filtration system and was then 

viewed under a dissecting microscope. As distance increased from the riverbed, the total plastic 

count at each site decreased. The number of identifiable microplastic filaments found in 20 g of 

soil sample between each site went as follows: Site 1 yielded a total count of 7, Site 2 yielded a 

total count of 6, and Site 3 yielded a total count of 3. This was consistent with our original 

hypothesis. Statistical analysis was conducted and the R2 value came out to be 0.92; however, the 

data proved to be insignificant (p-value of 0.1789). 
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PHENOL CONCENTRATION VARIABILITY IN LINGERING ASH TREES  

Faith Linton*  

Hillsdale College, Alpha Psi 

 Since its accidental introduction to the United States in 2002, the invasive Asian beetle, 

called the Emerald Ash Borer (Agrilus planipennis, EAB), has spread across the country and 

devastated American ash tree (Fraxinus spp.) populations. The ash trees remaining in invaded 

forests now generally fall into two classes, lingering ash, the mostly-healthy individuals that 

were passed over, and susceptible ash, the dead and dying trees. One potential mechanism of 

defense for ash trees is production of foliar phytochemicals, such as phenol compounds. If ash 

trees do defend themselves with foliar phytochemicals, then I expect lingering ash to have 

greater concentrations of these foliar phytochemicals. To determine if lingering and susceptible 

ash trees differ in foliar phytochemical production, I sampled 60 ash trees from three different 

sites in Michigan and measured the concentration of total phenolics in their leaf tissue. While 

total phenolic concentration in susceptible ash trees was slightly higher, this difference was not 

significant. There was, however, a difference in mean phenol concentration between two of the 

sites. This suggests that site conditions significantly affect production and concentration of 

phenolic compounds. The slightly higher amount of phenols in susceptible class trees suggest 

that if phenolics are used for defense, it may be an inducible defense. Future research would seek 

to quantify specific phenolic compounds rather than compare total concentration. 

 

 


