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Dear SEMS 2021 Attendees-

The past year has been challenging in so many ways.  Whether you were isolated from your colleagues while working remotely, or if you lost someone close to you in the pandemic, there is any number of reasons to see darkness in the past year.  I feel this group is uniquely suited to now look for the bright side of 2020-21.  As microscopists, we are trained to seek out the tiniest of features and bring them to the full visibility of others.   If any group can locate the joy in the past year and celebrate it’s us!!
In April of 2020, we had to make the difficult decision to cancel the 2020 meeting.  Fortunately, all financial commitments to meeting space and other infrastructure were forgiven, and we simply, and sadly, called it off.  There is a loss which must be accounted for, and that is time we would have had together exchanging ideas, discoveries and moments that many of us have come to look forward to at every SEMS meeting.  
It may not be perfect, but we simply could not go another year without a meeting, so welcome to the 2021 SEMS Virtual Meeting!!  We hope that the Gather.Town format gives you the ability to experience a microscopy meeting complete with colleagues, invited speakers, technical talks and the vendor displays we all know and love.  Please explore the virtual space while you visit with friends, peruse the posters, and wonder at the entries in the Robert Simmons Micrograph Competition.  When you need some virtual fresh air, take a walk out in the virtual garden and sit by the shimmering virtual fountains.  Maybe while you are out there you can throw a virtual penny in the virtual water and make a real wish that we all get to see each other in Jacksonville Beach for SEMS 2022!!!

Welcome and Enjoy!
Paul Eason, Ph.D., P.E.

SEMS President      
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“Mitochondria morphology in postmortem longissimus lumborum of Angus 

 and Brahman”

Briana Hawryluk, University of Florida  
10:50 am – 11:10 am
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“Characterization of Self-Assembly Capillary Alginate Gel (Capgel) Needle Extrusions for Tissue Engineering Applications”.

Dr. Brad Willenberg, University of Central Florida
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“The Effects of Modified Apolipoprotein A-I Constructs on High Density Lipoprotein Morphology and Lecithin-Cholesterol Acyltransferase Binding”

Rachel Hart, Vanderbilt University Medical Center
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“SARS-CoV-2, Ultrastructural and Pathological Findings”
Cynthia Goldsmith, CDC
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     Presentations, Executive Council Meeting, Awards and Closing
KEYNOTE

Novel Approaches to Quantitative Scanning Transmission Electron

Microscopy: Understanding Materials Atom-by-Atom

Honggyu Kim

Department of Materials Science & Engineering, University of Florida

Numerous emergent materials properties are greatly governed by subtle changes in the structure and chemistry of materials, e.g. dopants, defects, strain, and atomic surface configurations. To establish direct relationships between unique materials properties and structural characteristics, development of analytical tools and techniques with high sensitivity and spatial resolution, down to single-atom precision and picometer-scale detection accuracy, is key to success in the discovery of new functionalities and development of relevant devices. 
Advances in scanning transmission electron microscopy (STEM), e.g., aberration correction of probe forming lens, have brought about significant enhancement of image resolution and signal-to-noise ratio, allowing for imaging of a single atomic column in a crystal. However, precise quantification of the structure and chemical information from STEM images is often hampered by scan distortion and instabilities of the electron beam and sample position. Novel approaches that acquire and analyze STEM data are thus a necessity to overcome the current limitations and provide access to previously unattainable materials information. 
In this talk, I will discuss recent advances in novel quantitative STEM (QSTEM) imaging and analysis techniques and demonstrate how these advances have enabled the direct observation of cation vacancies in SrTiO3 films grown by molecular beam epitaxy (MBE). The second part of this seminar focuses on the use of QSTEM techniques to elucidate the lattice response to dopants in Sr-doped SmTiO3 films and demonstrate a second-order phase transition with no observable phase separation across a filling-controlled Mott metal-insulator transition. Finally, in the third part, I will show the quantitative analysis based on electron diffraction data recorded in STEM and how this new approach can be used to explore structure-property relationships of novel materials (e.g., Ga2O3 films and high entropy alloys). The results from these works open up a new methodology for studying the microscopic mechanisms by which atomic-level structural and chemical modulations control materials properties.

INVITED (Physical)

Prospects of Deployable Telescope Reflectors using NiTi Shape Memory Alloy 
Stephen Stagon1, Nicholas Asbury, Diego Saborio 

1Associate Professor, Mechanical Engineering, University of North Florida, Jacksonville, FL 32225

Deployable telescope reflectors are targeted to replace monolithic reflectors, which are limited by the payload space of launch vehicles. Shape memory alloys (SMAs) like Nitinol (NiTi) are under investigation as potential replacements. Direct application of NiTi as a reflector requires polishing of the surface to a target roughness of less than 50nm ([image: image4.png]A
~ @ 1000nm)



. During shape recovery NiTi undergoes a phase transformation, which results in morphological changes to smooth and flat free surfaces. 
In this work, we investigate the effects of shape recovery and thermal cycling of polished NiTi using optical microscopy, laser scanning microscopy, and spectral reflection measurements. 

INVITED (Biological)

Characterization of Self-Assembled Capillary Alginate Gel (Capgel) Needle Extrusions for Tissue Engineering Applications

Andrew Panarello1, Thomas J. Kean1 and Bradley Jay Willenberg1
1Department of Internal Medicine, University of Central Florida College of Medicine, Orlando, FL 32827

Successful tissue engineering strategies often employ biomaterial scaffolds to deliver therapeutic cells, guide growth of target tissue(s) and/or facilitate in vivo integration. Of particular interest and utility are injectable biomaterial tissue scaffolding systems. We have recently demonstrated self-assembled capillary alginate gel (Capgel) as such an injectable system in a wound-healing model [1]. In addition to being a self-assembled material, Capgel has a unique microstructure of densely-packed parallel capillary tubes in which cells and tissues can grow. In the present study, we sought to understand and characterize the relationship between the inner diameters of various needles used to extrude Capgel and the resultant bulk and microscopic properties of the extruded slurries. Using different microscopy techniques combined with image analysis, it was found that the width of the extrusions closely followed the inner diameters of the extrusion needles with some apparent increase and that the average particle sizes (areas) in the extruded slurries decreased with increasing needle gauge. Further, the Capgel microstructure was preserved in all individual particles comprising the various slurries. Hence, the bulk and microparticle dimensions of the slurries can be tuned via the extrusion needle characteristics. Future studies will focus on the stackability and stabilization of various extruded Capgel slurries.     

Conflict of Interest Statement: BJW has a 66% ownership interest in Saisijin Biotech, LLC; Saisijin had no role in the above study and did not contribute in any way (no materials, no funding, no compensation, etc.) to its support or execution. 

References: [1] Bosak, A. et al., International Journal of Polymeric Materials and Polymeric Biomaterials, 2019;68(18):1108-1117.  
RUSKA

Engineering rAAV9 Antibody Escape Variants Through Structured Guided Approach

Shanan Emmanuel 

University of Florida, Gainesville, FL
Adeno-associated virus (AAV) are currently being used as delivery vectors for therapeutic genes. As a result, AAV9 is utilized in clinical trials for the treatment of various neurotropic and musculotropic diseases, in addition to being the FDA approved biologic, Zolgensma® used for the treatment of spinal muscular atrophy. Still, a major obstacle for AAV-mediated gene delivery is the presence of pre-existing neutralizing antibodies in 40 to 80% of the population, leading to the decrease of the cohort of patients eligible for treatment. 
Here, cryo-electron microscopy and 3D image reconstruction was used to define the epitopes of five anti-AAV9 monoclonal antibodies (MAbs); ADK9, HL2368, HL2370, HL2372, and HL2374, on the capsid surface. ADK9, HL2370, and HL2374, bound to the icosahedral 3-fold axes, HL2368, near the 3-fold axis towards the 2/5-fold wall, and HL2372 to the 5-fold axis. Using this information, two important antibody contact amino acids on the capsid, S454 and P659 were mapped and identified. These capsid interactions were confirmed by mutagenesis to be critical, by testing recombinant AAV9 (rAAV9) variants for their ability to escape recognition and neutralization by the MAbs. These variants retained parental tropism in ChoLec2 cells, and had similar transduction efficiency compared to AAV9. These engineered rAAV9 variants could increase the patient cohort eligible for AAV9-mediated gene delivery by avoiding pre-existing circulating Mabs.

RUSKA

Mitochondria morphology in postmortem longissimus lumborum of Angus and Brahman

B. Hawryluk*1, P. Ramos2, K. Kelley3, R. Alvarado3, N. Machi3, T. Scheffler1 1Department of Animal Sciences, University of Florida, Gainesville, United States

2Department of Animal Sciences, University of São Paulo, Piracicaba, Brazil

3Electron Microscopy Core, ICBR, University of Florida, Gainesville, Florida, United States

For years postmortem glycolysis has been the main focus of postmortem metabolism, but research has shown that Mitochondria (Mt) have the potential to contribute to early postmortem metabolism which could affect proteolysis and meat quality. Previously, we showed that Mt function in longissimus lumborum (LL) declines during the first 24h postmortem, and Brahman Mt sustain function longer than Angus. Angus and Brahman steers (n=14 per breed) were reared in similar conditions and harvested at approximately 19 months of age. Samples of LL were collected at 1h, 3h, 6h, 24h, and 14d postmortem, sliced with a razor blade, trimmed of fat and connective tissue, and cut into 1 mm3 cubes. Samples were treated with a fixing solution, dehydrated with ethanol, and placed in LR-White resin to cure. The samples were placed into grids and stained sequentially with 1% sodium metaperiodate, 2% uranyl acetate, and 3% lead citrate. A subset of samples (Angus-n=4, Brahman-n=5 for 1-24h; Angus-n=2, Brahman-n=4 for 14d) were then examined under the transmission electron microscope and scanned in at least three different sections per grid. Images of intermyofibrillar and subsarcolemmal Mt were taken. Only Mt with a defined outer membrane were evaluated and quantified using Fiji-ImageJ. Mitochondria were analyzed for circularity, roundness, surface area (µm2), perimeter (µm), optical density (1=black, 0=white; describes matrix density), Feret’s diameter (µm; longest distance between two points), and aspect ratio. Data were analyzed using JMP Pro 15 with fixed effects of breed (b), time (t), and their interaction (b×t) and significant least-square mean contrasts. Breeds exhibited similar trends in Mt shape and matrix density. However, the increased surface area, perimeter, Feret’s diameter, and circularity at later times postmortem evidence Mt swelling. The lower optical density at 24h and 14d compared to 1h is also consistent with Mt swelling, indicating increased permeability of inner and outer membranes.

Special acknowledgment and thanks to the UF ICBR Electron Microscopy Core and the amazing specialists Rudy Alvarado, Nicole Machi, and Karen Kelley for helping me along the way. Special thanks also go to the UF Meat Lab for help with sample collection. 

RUSKA

Effect of pH and temperature at the time of vitrification on adeno-associated virus 2 capsid structure
Joshua Hull1, Justin Kurian1, Balasubramanian Venkatakrishnan1, 
Antonette Bennett1, Mario Mietzsch1, Paul Chipman1, Chen Xu2, Duncan Sousa3, Mandy Janssen4, Timothy Baker4, Robert, McKenna1, Mavis Agbandje-McKenna1

1Department of Biochemistry and Molecular Biology, College of Medicine, McKnight Brain Institute, University of Florida, Gainesville, Florida 32610;

2University of Massachusetts Medical School Cryo-EM Core Facility 55 Lake Ave North Worcester, Massachusetts 01655;

3Biological Science Imaging Resource, Department of Biological Sciences, The Florida State University, 89 Chieftan Way, Rm 119, Tallahassee Fl, 32306;

4Department of Chemistry and Biochemistry and Division of Biological Sciences, University of California San Diego, San Diego, California

Recombinant adeno-associated viruses (rAAVs) are of clinical interest as gene therapy vectors. Like circulating wild type AAVs, they must enter the host cell by endo-lysosomal trafficking, where the capsid and genome is exposed to an acidic (pH 7.4-5.5) environment1. During this acidification, a viral phospholipase A2 (PLA2) enzyme, within the capsid viral protein 1 (VP1), is utilized to escape the endo-lysosomal pathway for subsequent trafficking to the nucleus for uncoating and genome replication1,2. For this to happen, the PLA2 undergoes a transition from the capsid interior to exterior, requiring proposed capsid rearrangements which are currently not well understood3,5,6. This process has been reported to be induced with extreme heat (~60 ºC)3,5,6. Towards understanding the required capsid rearrangements reported to be associated with PLA2 externalization, we present the structure of AAV2 virus-like particles determined under 10 conditions to 2.7-4.0 Å resolution. We alter pre-vitrification conditions by vitrobot to determine the structure of AAV2 virus-like particles under conditions including varying temperatures (4, RT, 55, and 60 ºC) and pH (7.4, 6.0, 5.5, and 4.0), and determine the structure by single particle reconstruction cryo-electron microscopy. At RT, capsid rearrangements are observed at the 2-fold axes in previously described variable regions (VR) III and IX at pH 5.5 and 4.0. Additionally, unmodeled density, previously interpreted as the unique region of VP1 (VP1u) containing the PLA24,5, was observed at room temperature irrespective of pH. At neutral pH with 60 ºC, rearrangement of VR IX can be partially reproduced. This implies that motion of VR IX is thermally dependent, while motion of VR III depends on both pH and temperature. We demonstrate that low pH conditions, and heat as a surrogate, create capsid dynamics at the 2-fold axis suggesting this region as essential for PLA2 externalization and function.

1 Florian Sonntag et al. 2006

2 Anne Girod et al. 2002

3 Svenja Bleker et al. 2005

4 Stephanie Kronenberg et al. 2001

5 Stephanie Kronenberg et al. 2005

6 Joshua Grieger et al. 2007
RUSKA

An Ultrastructural Analysis of the Difference in the Growth and Maturation of Staphylococcus pseudintermedius Biofilm Grown on Biotic and Abiotic Surfaces

L. Kher*, K. Kelley^, D. Santoro*

*Department of Small Animal Clinical Sciences, University of Florida, Gainesville, FL, USA

^Interdisciplinary Center for Biotechnology Research, University of Florida, Gainesville, FL, USA

Abstract: 

Biofilms are fascinating, extremely complex yet systematic microbial structures. 
Studies comparing the difference in their growth on living and non-living surface by electron microscopy are limited. Thus, the aim of this study was to ultrastructurally analyze the differences in speed of growth and development of staphylococcal biofilm on polycarbonate filters and canine skin. 
Staphylococcus pseudintermedius was incubated for 6, 12, 24, 48, and 72 h and then examined by scanning (SEM) and transmission (TEM) electron microscopy. On filters, SEM showed an increase in the number of bacterial cells over-time forming microcolonies then developing into multi-layered biofilm. The extrapolymeric substance (EPS) was seen as early as 6 h and continued to develop throughout the study period. EPS did not spread over the cell surfaces, but rather formed protective pockets the cells rested within. Whereas on skin explants, the EPS was observed to develop faster than the cells multiplied and covered the entire surface of the explant. Bacteria cells did not form microcolonies or multi-layered biofilm. Cells were not easily visible beyond 12 h incubation as they appeared to be covered under a dense layer of EPS. TEM was utilized to study the multi-layered cell growth and EPS formation on membrane surfaces. A considerable difference was observed between biofilm growth pattern and rate on the two surfaces examined. 
Based on ultrastructural differences highlighted in this study, biofilm bactericidal concentration studies performed on abiotic surfaces (e.g. polycarbonate filters) may not be entirely applicable for biofilm growing on biotic surfaces (e.g. skin).
The Effects of Modified Apolipoprotein A-I Constructs on High Density Lipoprotein Morphology and Lecithin-Cholesterol Acyltransferase Binding

Rachel Hart1, Shimpi Bedi2, W. Sean Davidson2, and W. Gray Jerome1. 

1Department of Pathology, Microbiology and Immunology, Vanderbilt University Medical Center, Nashville, TN, 2Department of Pathology and Laboratory Medicine, University of Cincinnati, OH

High density lipoprotein (HDL) is a class of lipoproteins implicated in decreased risks of cardiovascular disease, inflammation, oxidative stress, and coagulation. Structurally, it is a phospholipid and protein shell with a neutral lipid core. The HDL Proteome Watch has identified over 250 proteins that can be found on the particle surface [1]; however, the key structural protein on the HDL particle is apolipoprotein (apo)A-I. ApoA-I consists of a series of amphipathic helical domains connected by linker regions. In small nascent HDL, models suggest that two copies of apoA-I form two anti-parallel belts surrounding the phospholipids [2]. ApoA-I is critical in the formation of HDL particles, determining their shape via its ability to organize phospholipids. Among other functions, apoA-I is a cofactor for lecithin-cholesterol acyltransferase (LCAT), an enzyme that drives the maturation of small discoidal HDL particles to larger spherical ones by esterifying cholesterol to increase lipids in the particle core. However, how LCAT interacts with apoA-I and carries out its function is largely unknown.

To understand LCAT function, we compared particles formed from wild type and modified apoA-I constructs and then analyzed subsequent LCAT binding to the mutant apoA-Is. From negative stain transmission electron microscopy (TEM) images, we found that modified apoA-I constructs, particularly those with additional fifth helices (helix 5s), tend to form larger particles than particles made using wild type apoA-I. There was a linear progression in size of particles when formed from apoA-I with one or two additional helix 5s, respectively; however, there was an even more dramatic change in HDL size when formed from apoA-I containing four helix 5s. We hypothesize that LCAT binding requires juxtaposition of helix 4 of one apoA-I with helix 6 of the opposite apoA-I. If so, given that copies of apoA-I run anti-parallel, additional copies of helix 5 should increase the distance between two bound LCAT molecules as we increase the number of helix 5. Initial analyses of particle structure and LCAT binding by 2-D class averaging, 3-D reconstruction, and tomographic reconstruction are consistent with and strengthen our hypothesis that LCAT binds primarily in the area of helix 4. We are continuing these TEM analyses to further clarify how LCAT binds to the HDL particle and the effect of HDL structural changes.

TEM imaging was performed in part through the use of the Vanderbilt Cell Imaging Shared Resource (supported by NIH grants CA68485, DK20593, DK58404, DK59637 and EY08126). This project was supported by NHLBI grants P01 HL116263 and R01 HL153118.

References:

[1] Davidson W. HDL Proteome Watch. Retrieved from https://homepages.uc.edu/~davidswm/HDLproteome.html. Updated 2021 May 21.

[2] Segrest J, et al. A detailed molecular belt model for apolipoprotein A-I in discoidal high density lipoprotein. Journal of Biological Chemistry. Published 1999 Nov 05. https://doi.org/10.1074/jbc.274.45.31755 
SARS-CoV-2, Ultrastructural and Pathological Findings 

Cynthia S. Goldsmith1 and Hannah A Bullock2
1Centers for Disease Control and Prevention (CDC), Atlanta, GA; 2Synergy America, Inc., Atlanta, GA

The pandemic of coronavirus disease (COVID-19) was identified in Wuhan, Hubei Province, China. The first case in the United States was confirmed by the Centers for Disease Control and Prevention (CDC) on January 20, 2020, and an isolate was obtained from the patient’s pooled specimens. The causative agent of COVID-19 is known as SARS-CoV-2 and is an enveloped positive-sense RNA virus in the Coronaviridae family. Electron microscopic (EM) examination of the isolate revealed typical coronavirus morphogenesis, i.e., virus particles forming by budding upon the membranes of the endoplasmic reticulum-Golgi intermediate compartment (ERGIC). The virions accumulate in the cisternae of these compartments which are transported to the cell surface where the membranes fuse with the plasma membrane and the virus is expelled. 

The Infectious Diseases Pathology Branch at CDC received autopsy tissues from COVID-19 case-patients from across the US. EM examination revealed viral particles in the lung in type II pneumocytes and macrophages and associated with hyaline membranes or fibrin within alveolar spaces. In the upper airway, virus was found associated with ciliated cells. 

The numerous attempts to find viral particles by EM in organs other than the lung have been met with limited success. Published data claiming to have ultrastructural evidence of virus infection in various organs have mostly shown subcellular structures such as coated vesicles, multivesicular bodies and cross sections through vesiculated rough endoplasmic reticulum.

The COVID-19 pandemic is an example of an emerging infectious disease that can rapidly and easily spread, causing disruption and damage to the global community. Morphological and pathological studies are instrumental in the identification of the pathogenesis of this novel virus in order to better understand this devastating disease.

Challenges with Food Science Samples

John P Shields

Georgia Electron Microscopy, University of Georgia, Athens, GA 30601

Food science deals with products and processes that will eventually be of benefit to consumers. This may be in the form of the way a product is manufactured, post-processed, or packaged.  Food scientists often deal with safety and health issues such as food-borne illness or contamination.  Samples submitted to a microscopy lab have issues that are unique and can challenge a seasoned microscopists.  In this talk, I will go over some problems we have encountered, how we provided a solution, and other complications with data acquisition and sample preparation.

Most food samples have inherent problems such as processing and damage to biological tissues, large amounts of moisture, and/or additions of salts and chemicals that need to be retained.  The sample may be very soft (e.g. yogurt or cheeses) or very hard (e.g. nuts and extruded products).  A variety of microscopy modes may need to be employed and compared to other analytical measurements to confirm data and identifications.

While the challenges are sometimes daunting, the resulting solutions can many times be used for other disciplines and their samples.  Also, food industries are lucrative and the researchers that are hired tend to return with commercial applications.  

Low  Voltage  EDS  using  Windowless  EXtreme  Detector

Warren MoberlyChan, Sam Pennington

Oxford Instruments America’s  -  NanoAnalysis Group

Today there is no limitation on the types of materials that can be investigated in the scanning electron microscope; and new improvements in microscope technology, such as low-voltage, have made it common to investigate beam sensitive and non-conductive materials.  Also improvements in column and detector design enable low-voltage imaging with excellent spatial resolution and more surface sensitivity.   Fortuitously, EDS detector technology, and computer software/hardware, have advanced even faster than the modern SEM.  This now allows the acquisition of meaningful analytical data under conditions not previously considered suitable for analysis.  A windowless “EXTREME” detector, designed to increase solid angle collection efficiency, coupled with AZtec software to deconvolute overlapping low energy x-rays, enables EDS analysis at conditions as low as 1kV.  Low energy x-rays are enhanced, including detection of Li!  Also at these low energies, the spatial resolution of EDS falls well below the typical 1-micron teardrop interaction volume, enabling features <10nm to be analyzed.  Low energy means the analysis is more surface sensitive, more in tune with the small features observed in SEM imaging.  Fast mapping means we study more inhomogeneous materials as well as likely map non-flat and non-dense materials.  This requires more critical interpretation of map image data, especially when processed for quantitative results.  Automated stage control means we can perform “Large Area Maps”, over 1-2 inch areas overnight.  This gives us many Gbytes of data that needs user-friendly software to interpret and enable compatible transfer to the non-microscopy community.

Utilizing True Dynamic CT Imaging for 3D Non-Destructive in situ Experimentation
Luke Hunter
TESCAN USA, Inc., 765 Commonwealth Dr #101, Warrendale, PA 15086, USA

Time-resolved 3D imaging with X-rays has rapidly emerged as an essential technique to understand materials evolution, facilitating in situ investigations ranging from mechanical deformation to fluid flow in porous materials. Imaging of dynamic processes is one of the key applications at synchrotron micro-CT beamlines, extending the limits of temporal resolution further and further. However, access to those facilities is often limited and operational costs are quite high.

In the laboratory, image quality and spatial resolution have been significantly improved, unfortunately, this has often been at the cost of temporal resolution. Recent developments at TESCAN XRE have made it possible to visualize and inspect 3D dynamic processes in the laboratory with a temporal resolution below 10 seconds. 

In this talk we explore the general technique of micro-computed tomography and the challenges and innovations that have led to the development of dynamic CT, highlighting a number of applications across materials science, life science and geoscience applications.
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Univ. of Georgia 

1992
Kerry Robinson

Clemson Univ.

1993
Julia Kerrigan 
Univ. of Georgia 

1994
John Shields 

Univ. of Georgia 

1994
Meral Keskintepe 

Univ. of Georgia 

1995
Katalin Enkerli   
Univ. of Georgia 

1996
Rhonda C. Vann 
MS State Univ.

1997
K.J. Aryana

MS State Univ. 

1998
Timothy Wakefield Auburn Univ. 

1999
Wendy Riggs 

Univ. of Georgia 

2000
Gail J. Celio 

Univ. of Georgia 

2001
Joanne Maki 

Univ. of Georgia 

2002
Rocio Rivera 
Univ. of Florida 

2003
Patrick Brown 
Univ. of Georgia 

2003
Heather Evans Univ. of S.C. Medical College

2005
Janet Donaldson 

MS State Univ. 

2006
Sangmi Lee 

MS State Univ. 

2007
Jennifer Seltzer 
MS State Univ. 

2007
Tao Wu

Georgia Tech

2008
Katherine Mills-Lujan


Univ. of Georgia

2009
Shanna Hanes
Auburn Univ.

2010
Kirthi Yadagiri
Clemson Univ.

2011 
Maria Mazillo-May 


Auburn Univ.

2012 
David Lovett 

Univ. of Florida

2013 
S. Patnaik 

MS State Univ.

2014
Katherine Dye
Univ. of Georgia

2015
Zulong Ke

Georgia Tech

2015
A.A. Trofimov

Clemson Univ.

2016
Wren Gregory

Clemson Univ.

2016
James Kizziah
Univ. Alabama,

Birmingham
2017
Roshini Ramachandran
Univ. of Georgia

2018 
Christopher Isley

Univ. South Carolina
2019
Tyler Slonecki
Clemson Univ.

2020
Meeting Cancelled

2021

DISTINGUISHED SCIENTISTS

Jerome Paulin
1984

Ben Spurlock

1985

Ivan Roth

1986

Gene Michaels
1987

Sara Miller

1991

Raymond Hart
1993

James Hubbard
1995

Charles Humphrey
1996

Johnny L. Carson
2000

W. Gray Jerome III
2000

Charles W. Mims
2001

Danny Aiken

2002

Robert Price

2003

E. Ann Ellis

2009

Glenn Cohen

2010

Robert Simmons
2011
Distinguished Corporate Members

Harvey Merrill

1989 

Charles Sutlive 

1989 

Ted Wilmarth 

1989 

Ray Gundersdorff 

1997

Charles and Betty Sutlive 
2000 

John Bonnici 

2002 

Doug Griffith 

2007

Robert Hirche

2008 

Ron Snow


2009

Al Coritz


2011
ROTH-MICHAELS TEACHING AWARD 

James Sheetz 

2005 Charles Mims 

2006 
PRESIDENTS/CHAIRPERSONS

1964-65   
Anthony Kittane

1965-66   
John Brown

1966-67   
William Callahan

1967-68   
Ronald Fraser

1968-69   
Ivan Roth

1969-70   
Emilio Mora

1970-71   
Ralph Ramsey

1971-72   
N.M. McClung

1972-73   
Walter Humphreys 

1973-75   
Jim Hubbard 

1975-76   
Edward DeLamater 

1976-77   
Eleanor Smithwick 

1977-78   
Gene Michaels 

1978-79   
Edith McRae 

1979-80   
Jerome Paulin 

1980-81   
Ken Muse 

1981-82   
Mary Beth Thomas 

1982-83   
Jack Munnell 

1983-84   
Sara Miller 

1984-86   
Ray Hart 

1986-87   
Glenn Cohen 

1987-88  
Gerry Carner 

1988-89 
Danny Akin 

1989-90   
Johnny Carson 

1990-91   
Janet Woodward 

1991-92   
Charles Mims 

1992-93   
Charles Humphrey 

1993-94   
Sandra Silvers 

1994-95   
JoAn Hudson 

1995-96   
Jay Jerome 

1996-97   
Mark Farmer 

1997-98   
Robert Simmons 

1998-99   
Robert Price 

1999-2000   
Buddy Stephens 

2000-01   
Jim Sheetz 

2001-02   
Glenn Cohen 

2002-03   
Charles Mims 

2003-04   
Greg Erdos 

2004-05   
John Shields 

2005-06   
Judy King 

2006-07  
Johnny Carson 

2007-08   
Robert Simmons

2008-09   
Giselle Thibeadeau

2009-10   
Robert Price

2010-11   
Michael Miller

2011-12   
E. Ann Ellis

2012-13   
Richard Brown

2013-14   
W.Gray (Jay) Jerome

2014-15   
Russ Goddard
2015-16   
Mary Ard
2016-17 
Amelia Dempere

2017-18   
Terri Bruce 

2018-19
Brandon Walker

2019-20
Eric Formo

 MEMBERS AT LARGE 
(P = physical, B= biological)

1965
George H. Collins

1966
James W. Johnson

1967
Frederick Murphy


1968
Ralph L. Ramsey

1969
Walter Sapp

1970

1971

1972



1973
Derek B. Dove

1974
Derek B. Dove

1975
Sylvia Whitfield

1976
Derek B. Dove

1977
Raworth Allen

1978
Mary Beth Thomas

1979
Malcolm Brown

1980
Danny Akin

1981
Betty Ruth Jones

1982
Glenn Cohen

1983
Bill Daugherty

1984
Walter Wilborn

1985
Janet Woodward

1986
David Steflik

1987
David Steflik

1988
David Steflik

1989
Bill Rigsby

1990
Bill Rigsby

1991
JoAn Hudson (P)

John Mayfield (B)

1992
JoAn Hudson (P)

John Mayfield (B)

1993
JoAn Hudson (P)

Mark Farmer (B)

1994
Janet Woodward (P)

Mark Farmer (B)

1995
Janet Woodward (P)

Cathy Kelloes (B)

1996
Mark Riggler (P)

Cathy Kelloes
(B)

1997
Mark Riggler (P)

Cathy Kelloes (B)

1998
Renee Grant (P)

Buddy Steffens (B)

1999
Renee Grant (P)

Dana Dunkleberger (B)

2000
Renee Grant (P)

Dana Dunkleberger (B) 

2001
Barbara Barber (P)

Karen Kelly (B)




2002
Michael Miller (P)

Karen Kelly (B)

2003
Michael Miller (P)

William Monroe (B)

2004
Michael Miller


Beth Richardson

2005
Michael Miller


Beth Richardson

2006
Michael Miller


Richard Brown

2007
Jeanette Taylor

Richard Brown

2008
Jeanette Taylor 

Richard Brown



2009
Amanda Lawrence

Richard Brown

2010
Donggao Zhao 

Richard Brown



2011
Donggao Zhao


Kim Baker Kelly



2012
Russell Goddard 



Kim Baker Kelly



2013
Russell Goddard 

Terri Bruce




2014
Amanda Lawrence 

Terri Bruce




2015
Amanda Lawrence 

Terri Bruce




2016
Brandon Walker 

Terri Bruce




2017
Brandon Walker 


Eric Formo




2018
Paul Eason 




Eric Formo




2019
Paul Eason 


Deniz Balle

SEMS APPOINTED OFFICERS

Newsletter (BEAM) Editor
Prior to 1987 the Newsletter was produced by the Secretary


Editor/Contributing Editor
1987 - 1988
Glenn Cohen


David Steflik

1989 - 1990
David Steflik


Editor/Managing Editor
1991- 1995
David Steflik



Vera B. Larke

1996 - 2000
Johnny Carson 

2001 - 2002
John Shields

Proceedings Editor
1979-1984
Jerry Paulin

1985-1989
Sara Miller

1990-1993
E. Ann Ellis

1994

Janet Woodward

1995

Johnny Carson

1996- 2002
E. Ann Ellis

Proceedings Editor/Newsletter Editor Combined in 2002
2002 - 2006 
John Shields

2007 - 2008
David Burke

2008

John Shields

Proceedings Editor 

Newsletter discontinued and moved to Web)

2009- 2013
John Shields

2014-2016
E. Ann Ellis

2017-

John Shields

Teller/Auditing/Endowment Custodian/Endowment Chair
Prior to 1977 oversight of endowments, etc. was done by Treasurer
1977

Bill Paul

1978 - 1996
Gene Michaels

1996 -

Charles Humphreys

Historian
1977 - 
1995
Ivan Roth

1996 - 2000
Cathy Kelloes

2001-

Jay Jerome

Photographer
1989 - 2005
Adell Mills

2006 - 

Dayton Cash
SEMS COROPORATE LIAISON/MEMBER AT LARGE

Established 1983
1983

Ted Wilmarth

1984

Ted Wilmarth
1985

Harvey Merrill

1988

Kenneth A. Lindberg, Jr.

1989

Kenneth A. Lindberg, Jr.

1990

Kenneth A. Lindberg, Jr. 

1991

Larry Williams

1992

Robert Hirsche

1993

Robert Hirsche

1994

John Bonnici

1995

John Bonnici

1996

John Bonnici

1997

John Bonnici

1998

Doug Griffith

1999

Doug Griffith

2000

Doug Griffith

2001

Doug Griffith

2002

Doug Griffith

2003

Betty Sutlive

2004

Betty Sutlive

2005

Betty Sutlive

2006

William Monroe

2007

William Monroe

2008

William Monroe

2009

William Monroe

2010

Hilary Hicks

2011

Hilary Hicks/

John Donlon

2012

John Donlon

2013

John Donlon

2014

Rich Fiore

2015

Rich Fiore

2016

Rich Fiore

2017

Rich Fiore

2018

Rick Hirsche

2019

Rick Hirsche

2020

Rich Fiore

SEMS MEETING LOCATIONS

May 1964

Atlanta, GA

January 1965

Gainesville, FL

May 1965

Atlanta, GA

September 1965
Birmingham, AL

May 1966

Atlanta, GA

December 1966
Tallahassee, FL

May 1967

Atlanta, GA

December 1967
Auburn, AL

June 1968

Atlanta, Ga

December 1968
Knoxville, TN

May 1969

Athens, GA

December 1969
Tampa, FL

April 1970

Gainesville, FL

December 1970
Atlanta, GA

? 1971


?

December 1971
Atlanta, GA (original planned for Del Ray Beach, FL but moved at last minute to boost attendance; almost canceled because of snow in Atlanta)

1972
?

1973
Athens, GA

1974
Chapel Hill, NC

1975
Atlanta, GA

1976
Boca Raton, FL

1977
New Orleans, LA (joint with Louisiana, New Orleans, and Texas Societies)

1978
Augusta, GA
1979
Athens, Ga

1980
Raleigh, NC

1981
Atlanta, GA (joint with Alabama, Louisiana, Mississippi and AREMS societies)

1982
Charleston, SC (joint with South Carolina Society)

1983
Athens, GA

1984
Birmingham, AL

1985
Augusta, GA

1986
Columbia, SC

1987
Savannah, GA

1988
Athens, GA

1989
Clemson, SC

1990
Charlotte, NC (joint with AREMS and NCSEMMA)

1991
Gainesville, FL

1992
Athens, GA (joint with AREMS)

1993
Birmingham, AL

1994
Charleston, SC

1995
Atlanta, GA

1996
Greenville, SC (joint with AREMS)

1997
Columbia, SC

1998
Atlanta (MSA meeting)

1999
Gainesville, FL

2000
Gulf Shores, AL

2001
Clemson, SC

2002
Athens, GA

2003
Columbia, SC

2004 
Savannah, GA (MSA meeting)

2005
Pensacola, FL

2006
Gatlinburg, TN

2007
Decatur, GA

2008
Pensacola, FL

2009
Athens, GA

2010
Charleston, SC

2011
Decatur, GA

2012
Cocoa Beach, FL

2013
Greenville, SC

2014
Columbia, SC

2015
Decatur, GA

2016
Pensacola Beach, FL

2017
Athens, GA

2018
Columbia, SC

2019
Chattanooga, TN

2020
Jacksonville, FL cancelled because of COVID
2021
Virtual Meeting, COVID

SEMS (SEEMS) MEETING HOST/LAC CHAIR
(Host through 1975; Local Arrangements after 1975)

YEAR


MEETING HOST/LAC CHAIR
PROGRAM CHAIR

1964


Anthony Kattine


Anthony Kattine
January 1965

William Callahan


Edward Nathane

May 1965

John L. Brown



John L. Brown

September 1965
Marshall Hartley, Robert Miller
John Shackleford




Ivan Roth

May 1966






Martin D. Hicklin

December 1966





J. Michael Price

May 1967
December 1967





E. C. Mora


June 1968






W. G. Campbell

December 1968





Ronald C. Fraser

May 1969






Ivan Roth

December 1969





Norvel McClung

April 1970






Derick Dove

December 1970





Carey S. Callaway

? 1971
December 1971





Edward DeLamater

1972







Derek B. Dove


1973







George Leeper

1974


Don Misch



Malcolm Brown

EMSA Meeting in Atlanta: Eleanor Southwick, Chair; Ray Hart, Co-Chair

1975


Jim Hubbard



Sylvia Whitfield

1976


David Vickers



Edward Delamater

1977


None identified


Allen Raworth (Tim Croley, LSEM)


1978


Dale Bockman



Ben Spurlock

1979


Gene Michaels


Ivan Roth

1980


Kenneth Muse



Jerry Paulin

1981


Patriciana Hurd


Betty Ruth Jones, Elsa 
O’Donnell-Alvelda, Jim Hubbard (EMSA 1981 meeting Atlanta)

1982


William Green



Tim Fitzharris

1983


Tim Fitzharris



Ivan Roth

1984


Sandy Silvers



Deborah Clayton

1985


David Steflik



Ben Spurlock

1986


Tim Sullivan, Art Dewey

Tom Borg

1987


Charles Sutlive, Ray Hart

Mary Beth Thomas

1988


Danny Akin



Janet Woodward

1989


Elaine Richardson


Elaine Richardson

1990


Mary Beth Thomas


Johnny Carson

1991


Henry Aldrich



Henry Aldrich

1992


Charles Humphrey


Charles Mims

1993


Jim Sheetz



Danny Akin

1994


William B. Greene


Danny Akin

1995


Randolph Taylor


Janet Woodward

1996


JoAn Hudson, Mike Sullivan

Jay Jerome, Tom Richards

1997


Bob Price



JoAn Hudson

1998
No Meeting because MSA was in Atlanta (SEMS had a session at the meeting)

1999


Greg Erdos



E. Ann Ellis

2000


Bill Monroe



Jim Sheetz

2001


JoAn Hudson



Bob Price

2002


Buddy Steffens/John Shields

Charles Mims

2003


Bob Price



Jay Jerome

2004


No meeting, SEMS hosted MSA in Savannah GA

2005


Jim Sheetz



William Monroe

2006
Joint with ASB, John Shields and Charles Humphrey acted as Liaisons

2007
Cynthia Goldsmith, Charles Humphrey, Robert Simmons did meeting

2008


Cynthia Goldsmith


John Shields




Amanda Lawrence


Charles Humphrey




Bill Monroe

2009


John Shields



Charles Mims



Mary Ard




Beth Richardson 

2010


Bryan Majkrzak 


Giselle Thibaudeau




Robert Price





2011


Cynthia Goldsmith


Charles Humphrey




Charles Humphrey


John Shields




Robert Simmons


2012


John Donlon



John Shields









Robert Simmons

2013


Dayton Cash



Richard Brown

2014


Bob Price



Jay Jerome

2015


Cynthia Goldsmith


Heather Evans-Anderson




Robert Simmons


John Shields

2016


Amanda Lawrence


Amelia Dempere

2017


John Shields



Terri Bruce




Mary Ard

2018


Bob Price



Jay Jerome

2019


Cynthia Goldsmith


Paul Eason

2020


Cancelled because of COVID  
Paul Eason/Terri Bruce
2021


Paul Eason/Amelia Dempere

Amelia Dempere



Thursday Morning, June 24

















Thursday Afternoon, June 24

















PAGE  

