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SEMS 2014 PROGRAM SYNOPSIS 
 

Wednesday, May 21 

          Morning  Workshops either on USC campus or at the Clarion Hotel 

          Afternoon  Meeting at the Clarion:  Career Development Workshop, Invited and  
                                                       Contributed Papers:  Salon D 

          All Day                         Registration outside Salon B/C 

          Evening                         Corporate Mixer in Salon B/C 
 
Thursday, May 22 

          All Day   Registration outside Salon B/C 

          Morning  Ruska Student Competition:  Salon D 

          Afternoon  Invited and Contributed Papers:  Salon D 

          Poster Session              4:30 PM-6:00 PM:  Salon B/C 

          Reception                      6:00 PM-7:00 PM:   Magnolia Room  

          Banquet and Awards     7:00 PM-10:00 PM :  Magnolia Room 
 
Friday, May 23  

          Business Breakfast 8:00 AM-9:15 AM:   Camellia Room 

          Distinguished Scientists      9:30 AM-11:00 AM:  SALON D   
                 Contributed Papers 

          Closing Remarks            11:00 AM :  Salon D 
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May, 2014 
 
Dear Colleagues 
 It is my great pleasure to welcome you to the 50th meeting of the Southeastern 
Microscopy Society. In my role as Historian, I have had the great pleasure over the 
years of reviewing and archiving the rich history of our society. The accomplishments of 
our members are impressive and SEMS is the stronger because of the sustained efforts 
of so many during the last half century. It is with a deep understanding of where we 
have come from that we dedicate this meeting to the many who have cleared the path 
with their efforts. For the next three days we will celebrate the present and prepare for 
the future through the presentation of excellent science, raucous discussions regarding 
data interpretations, exploration of what is new in equipment and techniques, meeting 
old colleagues and making new friends. However, during this period, we will also spend 
a little more time than usual looking back at our roots and honoring our history; not as 
an exercise in nostalgia but to enlighten and enliven our path forward. I welcome you to 
our 50th birthday celebration.  
 
 A meeting such as this is a major undertaking with countless small details that 
must be anticipated and planned. Bob Price, our Local Arrangements Chair, and his 
crew at the University of South Carolina have done an outstanding job. Hours and hours 
of work go in to taking care of logistical issues to making sure this meeting succeeds. 
As the SEMS President and also the Program Chair, it has been comforting to know 
that very capable hands were at the helm of arrangements. Terri Bruce chairs the 
Ruska Committee and, again, it has been a relief to know that this important part of the 
Society and the Annual meeting is in good hands. Ann Ellis took over from John Shields 
as Proceedings Editor this year. Putting the Proceedings together is certainly worthy of 
praise but Ann and John also patiently put up with my questions throughout the year 
from the society President (me) and the Program Chair (me) as I wandered around 
through the responsibilities of both positions as they relate to the annual meeting.  
 
 The annual meeting may be our signature event and the most visible, but it is not 
the only thing with which SEMS is involved. There are countless other issues that must 
be dealt with all year. We owe a very strong debt to the society officers who take care of 
these projects all year long. We remain strong because of the efforts of our SEMS 
Officers; Rich Brown, Russ Goddard, Cynthia Goldsmith, Karen Kelley, Terri Bruce, 
Amanda Lawrence, and Rich Fiore. When you see them, thank them for their service. 
Also thank our committee chairs; Charles Humphrey, who shepherds our investments, 
Dayton Cash, who photographically documents our events, and me, who maintains our 
historical records. All these individuals have worked hard this year to provide strong 
leadership to SEMS. I want to personally thank four individuals, however, who kept me 
honest and on track as I juggled the responsibilities of SEMS President and Program 
Chair. Cynthia Goldsmith and Karen Kelley work extremely diligently to insure the day to 



                      

                        Southeastern Microscopy Society 
                      www.southeasternmicroscopy.org 

 
 
 
 

                                                                      . 6 
 

day success of the society. They nagged me when deadlines were approaching, 
provided insight into how to get specific items accomplished, and took care of countless 
jobs that I dumped onto their desks. They did yeoman’s duty this year and deserve 
special praise. Bob Price and Ann Ellis also fielded many questions from me and, 
throughout the year, provided invaluable insight into how best to accomplish specific 
task.  It is telling that if I type a C, K, B or E as the first letter in the “to” area of my 
Outlook Email app, Cynthia’s, Karen’s, Bob’s or Ann’s address instantly pops into place. 
  
 From the above, it is clear that many people’s efforts went into making this 
meeting a success. However, the real stars are you. For 50 years SEMS members and 
other interested microscopists have brought their best science, their most creative 
ideas, their collaborative nature and friendly attitude to our annual meeting. We succeed 
because of the efforts of those who came before us and because of the continued 
efforts of each of you as we move forward. In another fifty years our successors will 
celebrate what we did. For now, for this week, it is time for us to remember 
affectionately what came before, to revel in the science discussed this week, and to set 
the stage for those future microscopists of the next half century. I hope each of you will 
return to your home institution with a renewed excitement about microscopy and with 
new knowledge to help in your pursuit of scientific truth.  
 
Sincerely,  
Jay Jerome, SEMS President  
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Dear recipient of the Ruska Award 1987, 

When I learnt a couple of years ago that the Southeast 
Electron Microscopyo._ Soci.ety donated a student achievement 
award, · I was very pleased;·· because I 0 k)'low·::.how important 

;:···:·;~ can be to a young sci.-e_n,ti~t to ·find eari:y :~~ecognition 
; .. . . . ~ "'··· . 
· ':· fgr his work·. I congratulate you on receiving the Ruska 

Award, and I hope that it will be possible for you tu 
continue in this most interesting field of work. 

With kind greetings , 



 
 

SEMS 2014 PROGRAM 
WEDNESDAY AFTERNOON, MAY 21 

 
REGISTRATION  8:00AM TO 5:00 PM    Outside SALON B/C                 
 
 
8:30 AM    Transportation from the Clarion Hotel to USC campus sites for workshops.  Meet in the  
   Clarion Lobby.
 
WORKSHOPS 9:00 AM-12:00 PM  
 
“High Pressure Freezing”:  Cathy Johnson, Leica-Microsystems,USC School of Medicine, Building 1 
       Room 60, 6439 Garner’s Ferry Road 
 
“Imaging in Solutions:  Imaging Wet Specimens in situ Using TEM”:  Madeline Dukes, Protochips, 
        The Electron Microscopy Center at the University of South Carolina. Coker Hall of Life 
         Sciences, Room 001, 175 Sumter Street 
 
“Economical Fluorescence Stereo Microscopy-Applications in Research and Undergraduate  
        and K-12 Education”:  Charles Mazel, NIGHTSEA and Electron Microscopy Sciences.   
         Palm Room, Clarion Hotel 
 
“3D Reconstruction Methods for Microscopy”:  Tom Trusk, Medical University of South Carolina, 
       SALON D, Clarion Hotel 
 
“Autosamdri CPD:  Multiple Applications to Critical Point Dryer”:  Tousimis.  Camellia Room, 
        Clarion Hotel 
 
12:00-1:30  Executive Council Meeting and Lunch  Clarion Restaurant 
 
  SALON D 

 
1:30 PM-3:30 PM Career Development Workshop 
 
                                               Heather Evans-Anderson, Winthrop University 
    John Shields, University of Georgia 
    Karen Kelley, University of Florida 
    Cynthia Goldsmith, Centers for Disease Control 
    Jeanette Killius, President, Microscopy Society of America 
    Madeline Dukes, Protochips Inc. 
    Bob Hirsche, ICMAS, Inc. 
 
3:30 PM-4:00 PM  Break    SALONS  B/C 
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WEDNESDAY, MAY 21 
SALON D 

4:00 PM-5:00 PM  Session I,  Chair:  Jay Jerome 
 
4:00 PM    Invited Speaker:  John Mansfield, University of Michigan,  
                  “Microanalysis and Cultural Heritage:  the Melding of Art and Microscopy” 

 
4:30 PM    S. I. Wright, M. M. Nowell, P. P. Camus and T. Rampton.  EDAX, 
                  “Microstructural Imaging Using an EBSD Detector” 
 
4:45 PM    Donggao Zhao, Dept. of Geological Sciences, Jackson School of Geosciences, 
                  University of  Texas at Austin, Austin, TX78712 
                  “Electron Probe Microanalysis:  Principals and Applications in Characterization of  
                   Mineral Inclusions in Chromite from Diamond Deposit” 
 
6:00 PM-8:00 PM    SALONS B/C     CORPORATE MIXER  

 
THURSDAY, MAY 22 

 
REGISTRATION    8:30 AM TO 5:00 PM      Outside  SALON B/C 

 
SALON D 

 
9:00 AM –10:20 AM  Session IIA (Ruska Competition), Chair:  Terri Bruce 
 
9:00 AM    A. Trofimov1, M. G. Chapman1, M. R. Marchewka1, C. A. Moore2, J. W. Kolis2, and L. G.       
                   Jacobsohn1, 1Dept. of Materials Science and Engineering, and COMSET-Center for Optical 
                  Materials Science and Engineering Technologies, Clemson University and 2Dept. of 
                  Chemistry, Clemson University, Clemson, SC 29634 
                  “Investigation of Pr Incorporation in Lu3Al5O12 Powders, Transparent Ceramic, and Single 
                   Crystal” 
 
9:20 AM    Justin P. Hardee, Melissa J. Puppa and James A. Carson, Investigative Muscle Biology 
                   Laboratory, University of South Carolina, Columbia, SC 29208  
                   “Myofiber Rates of Protein Synthesis Using the SUnSET Technique” 
 
9:40 AM    Pin Hsuan Chang, University of South Carolina, Columbia, SC 
                  “A Three-dimensional in vitro Model of Atherogenesis” 
 
10:00 AM   Rebecca Jones, Dept. of Biology, University of South Carolina, Columbia, SC, 
                   “Tetraology of Fallot:  Determining Contribution of the Second Heart Field in the Arterial 
                     Pole via Sonic Hedgehog Inhibition” 
 
10:20-11:00 AM    BREAK     SALONS  B/C 
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THURSDAY, MAY 22 
 

SALON D 
 
11:00 AM-12:20 PM  Session IIB (Ruska Competition), Chair:  Terri Bruce 
 
11:00 AM    Serenity Stokes Cox and Heather J. Evans-Anderson, Winthrop University, Rock Hill, SC 
                     “Ultrastructure and Histological Analysis of Cardiac Injury in Ciona intestinalis 
 
11:20 AM    Gabe Posadas1, Jeffery A. Carroll2, Jimmie Corely3, Amanda Lawrence4 and Janet R. 
                     Donaldson1, 1Dept. of Biological Sciences, Mississippi State University, 2Livestock Issues 
                     and Research Unit, USDA-ARS, Lubbock, TX 79403, 3Lesaffre Feed Additives, 
                     Milwaukee, WI 53214, 4Institute for Imaging and Analytical Technologies, Mississippi 
                     State University, Mississsippi State, MS 39762 
                     “Distinctions in the Effect of Yeast Probiotics Interacting with Gram Positive and Gram  
                      Negative Bacteria” 
 
11:40 AM    Kathryn M. Dye and Mark A. Farmer, Cellular Biology, University of Georgia, Athens, 
                    GA , “The Asymmetric Cilia of Heterotrophic Euglenid Flagellates:  What They Can Tell 
                    US About Ciliary Gliding Motility” 
 
12:00 PM    S. R. Watson, M. A. Sutton and S. M. Lessner, University of South Carolina, Columbia, 
                    SC, “Characterizing Collagen Fiber Angles in Mouse Aortas Using Second-Harmonic 
                    Generation Microscopy” 
   
12:20 PM-1:30 PM      Lunch on your own. 
 

SALON D 
 

1:30 PM-3:00 PM      SESSION III, Chair:  Mary Ard                          
 
1:30 PM    Invited Speaker:  David Smith, Arizona State University,      
                 “Exploring Resolution Limits in the Electron Microscope” 
 
2:00 PM    E. Ann Ellis, Consultant in Biological Electron Microscopy, Thomasville, GA 
                   “Quetol 651:  An Important Epoxy Resin for Improved Embedding Formulations” 
 
2:15 PM    J. M. Herr, Jr., University of South Carolina, Columbia, SC 
                   “The Hydro-microtome:  A New Instrument for Sectioning Fresh Plant Tissues” 
 
2:30 PM    Kelly Moore1, Lauren M. Wolf1, J. Phillip Turner3, Shannon Servoss3 and Melissa A. 
                  Moss1,2, , 1Biomedical Engineering Program, University of South Carolina, 2Dept. of  
                  Chemical Engineering, 3Dept. of Chemical Engineering, University of Arkansas 
                 “The Effects of Peptoids on Aβ Aggregation and NF-B Activation in Alzheimer’s 
                   Disease” 
2:45 PM-3:30 PM       BREAK   SALONS 
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THURSDAY, MAY 22 
 

SALON D 
 
3:30 PM-4:30 PM      Session IV, Chair:  Robert Simmons 
 
3:30 PM       Kim Rensing, LEICA Microsystems, Buffalo Grove, IL 
                    “Sample Preparation for Correlative Cryo-Electron Microscopy”   
 
4:00 PM      W. G. Janssen1, H. H. Hanson1, and B. L.  Armbruster2, 
                     1Dept. of Neuroscience, Mount Sinai School of Medicine, New York, NY  
                     2Hitachi High Technologies of America, America, Inc., Pleasanton CA 
                     “A Streamlined Technique to Examine Cell Monolayers by Means of Correlative  
                      Light and Transmission Electron Microscopy”  
   
4:30 PM-6:00 PM      POSTER SESSION       SALONS B/C 
  
 Daniel Hughes, Dept. of Biological Sciences, University of South Carolina, Columbia, SC 
            “Unraveling the Role of Lipocalin-2 in an Orthotopic Colorectal Cancer Metastasis Model” 
 
 Nikeya Tisdale, Celestia Davis, Grishma Archarya and Maria Marjorette Pena,  
            University of  South Carolina, Columbia, SC 
           “The Effect of Mast Cell Inhibition on Tumor Response to 5-FU in APCMin/+ Mice” 
 
 Yu Zhang, Celestia Davis, Maria Marjjorette O. Pena, 
             Department of Biological Sciences, Center for Colon Cancer Research, University of  South 
  Carolina, Columbia, SC 29208 
  “Interleukin-33 Promotes Tumor Growth and Liver Metastasis of Colorectal Cancer” 
 
 Dennis Fix, [PI:  Dr. James Carter], Integrative Muscle Biology Laboratory, Exercise Science 
            Dept., University of  South Carolina 
 “The Effect of Radiation Dose On Mouse Skeletal Muscle Morphology” 
            
  E. Balogh1,2, C. J. Bequette2, S. Ghoshroy1,2, and J. W. Stratmann2, 1Electron Microscopy 

 Center, and 2Dept. of Biological Sciences, University of South Carolina, Columbia, SC 29208 
“Electron Microscopic Investigations of Spontaneous Lesion Formation in Map Kinase- 

             Silenced Solanum lycopersicon” 
 
 Glenn M. Cohen, Dept. of Biological and Environmental Sciences, Troy University, Troy, AL  
 “The Structure of Hair Tips” 
  
 John Palisano, Dept. of Biology, University of the South, Suwanee, TN 
 “Lamin B” 
 
 G. T. Baker1 and Amanda Lawrence2,  1Dept. BCH-EPP and 2Institute for Imaging & Analytical  
 Technologies, Mississippi State University, Mississippi State, MS 39726 
 “Morphology of the Egg of Amphibolus venator (Klug) (Hemiptera:  Reduviidae)” 
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            THURSDAY, MAY 22 

  
                     POSTER SESSION                                      SALONS B/C 
 
             Russ Goddard and Robert Land, Biology Department, Valdosta State University, Valdosta, GA 
 “Use of Venus Flytrap Cultures as a Model for Undergraduate Research:  External 
             Morphological Development of Dionaea muscipila Trichomes in Leaf Primordia of (Venus 
             Flytrap)” 

             Guichuan Hou, Dept. of Biology and Dewel Microscopy Facility, Appalachian State 
             University, Boone, NC 28608-2027 
 “Vibratome Assisted Scanning Electron Microscopy to Study Plant Anatomy” 

             Ashlie Evans-Riley1, V. K. Krishnamurthy2, K. E. Maddy1, L. M. Junor1, S. V. Biechler1,  
             R, B. Hinton2, and R. L. Goodwin1, 1Dept. of Cell Biology and Anatomy, School of Medicine,  
             University of South Carolina, Columbia, SC; 2Division of Cardiology, The Heart Institute,  
             Cincinnati Children’s Hospital Center, Cincinnati, OH 
            “Aortopathy:  A Developmental Defect With Adult Pathology?”  

            R. Martens*, J. Goodwin*, R. Holler*, D. Nilkes**, and G. Thompson***, *Central Analytical 
 Facility, **Dept. of Chemistry and ***Dept. of Metallurgical & Materials Engineering, 
 University of Alabama, Tuscaloosa, AL 35487 
“The Central Analytical Facility at the University of Alabama”  

 
6:00 PM-7:00 PM       RECEPTION      Magnolia Room 
 
7:00 PM-10:00 PM     Banquet followed by Awards and 

Jay Jerome 
   “SE(E)MS : THE UNAUTHORIZED  BIOGRAPHY” 

  
FRIDAY, MAY 23 

8:00 AM-9:15 AM      Business Breakfast      Camellia Room 
 
9:30 AM-11:00 AM     SESSION V (DISTINGUISHED SCIENTIST SYMPOSIUM)    SALON D 

                          Chair:  E. Ann Ellis 

9:30 AM        Johnny L. Carson, Dept. of Pediatrics and Center for Environmental Medicine, Asthma, 
                      and Lung Biology, The University of North Carolina at Chapel Hill             
                      “A Brief History of Cilia or What Can Pond Scum Teach Us About Human Disease?” 

10:00 AM      Sara E. Miller, Dept. of Pathology, Duke University Medical  Center, Durham, NC 27710 
                       “Reminiscence of 4 Decades of Electron Microscopy” 

10:30 AM      Robert L. Price, Cell and Developmental Biology and Anatomy, University of South  
           Carolina, Columbia, SC 29109, “SEMS, Confocal Microscopy and the Jay and Silent, 
           Bob Saga” 

11:00 AM      CLOSING  REMARKS:  Russ Goddard, SEMS President 2015 
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Electron Probe Microanalysis and Microscopy: Principles and Applications in 
Characterization of Mineral Inclusions in Chromite from Diamond Deposit 
Zhao, Donggao, Department of Geological Sciences, Jackson School of Geosciences, University 
of Texas at Austin, Austin, TX 78712  
 
Electron probe microanalysis and microscopy is a widely used modern analytical technique 
primarily for quantifying chemical compositions of solid materials and for mapping or imaging 
elemental distributions or surface morphology of samples at micron or nano-scale. This 
technique uses an electromagnetic lens-focused electron beam, generated from an electron gun, 
to bombard a sample. When the electron beam interacts with the sample, signals such as 
secondary electron, backscattered electron and characteristic X-ray are generated from the 
interaction volume. These signals are then examined by detectors to acquire chemical and 
imaging information of the sample. A unique part of an electron probe is that it is equipped with 
multiple WDS spectrometers of X-ray and each spectrometer with multiple diffracting crystals in 
order to analyze multiple elements simultaneously. An electron probe is capable of analyzing 
almost all elements (from Be to U) with a spatial resolution at micron scale and a detection limit 
down to a few ppm.  
 
Mineral inclusions in chromite from the Wafangdian Kimberlite, Liaoning Province, China were 
used to demonstrate the applications of electron probe microanalysis and microscopy technique 
in characterizing minerals associated with ore deposits, specifically, in this paper, minerals 
associated with diamond deposit. Chemical analysis and SE and BSE imaging show that mineral 
inclusions in chromite include anhydrous silicates, hydrous silicates, carbonates, and sulfides, 
occurring as discrete or single mineral inclusions or composite multiple mineral inclusions. The 
chromite-olivine pair poses a serious problem in analysis of Cr in olivine using electron probe. 
Secondary fluorescence of Cr in chromite by Fe in olivine drastically increases the apparent 
Cr2O3 content of an olivine inclusion in a chromite. From the chemical compositions obtained 
using electron probe, formation temperatures and pressures of chromite and its mineral 
inclusions calculated using applicable geothermobarometers are from 46 kbar and 980C to 53 
kbar and 1130C, which are within the stability field of diamond, thus Cr-rich chromites is a 
useful indication mineral for exploration of kimberlite and diamond deposit. A composite 
inclusion in chromite composed of silicate and carbonate minerals has a bulk composition of 
33.2 wt % SiO2, 2.5 wt % Al2O3, 22.0 wt % MgO, 7.5 wt % CaO, 2.5 wt % BaO, 0.8 wt % K2O, 
25.5 wt % CO2, and 0.8 wt % H2O, similar to the chemical composition of the Wafangdian 
Kimberlite, suggesting that it is trapped kimberlitic magma.  
 
 
 
 
 
 
 
 
 
 
 



RUSKA COMPETITION 

Tetralogy of Fallot: Determining Contribution of the Second Heart Field to the 
Arterial Pole via Sonic Hedgehog Inhibition 

Rebecca Jones, University of South Carolina, Columbia, SC 

Tetralogy of Fallot (TOF) is a rare, complex heart defect that occurs in approximately 
three out of every 10,000 babies in the United States and involves four heart defects: a 
ventricular septal defect, pulmonary stenosis, right ventricular hypertrophy, and overriding aorta.  
An avian model of TOF, developed by Kirby, Hutson and colleagues, is the result of inhibition 
of sonic hedgehog that reduces cell proliferation of the right secondary heart field (SHF). In ovo, 
cyclopamine treatment at H&H 14, before the SHF adds to the outflow tract but after neural crest 
migration to the heart, resulted in a range of anatomical defects characteristic of TOF: pulmonary 
atresia, pulmonary stenosis, persistent truncus arteriosus, smooth muscle fragmentation, and 
aortic dilation. In the present study, we analyzed early (H&H 36) and mid-gestation hearts 
(embryonic day 16) from control and TOF hearts using transmission electron microscopy, 
confocal microscopy, and Amira 3D reconstructions. These analyses found differences in the 
ultrastructure of the outlet valve tissue, expression and localization of fibrous ECM proteins, and 
morphologies between TOF and control hearts. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                                          13 

 



14 
 

RUSKA COMPETITION 
 
Investigation of Pr Incorporation in Lu3Al5O12 Powders, Transparent Ceramic, and Single 
Crystal 
 
A. Trofimov1, M.G. Chapman1, M.R. Marchewka1, C.A. Moore2, J.W. Kolis2, and L.G. 
Jacobsohn1  
1Department of Materials Science and Engineering, and COMSET - Center for Optical Materials 
Science and Engineering Technologies, Clemson University, Clemson, SC 29634 
2Department of Chemistry, Clemson University, Clemson, SC 29634 
 
Lu3Al5O12:Pr is a promising new scintillator being considered for the next generation of PET 
scanners. Luminescence activation by means of the incorporation of Pr3+ ions is essential in 
achieving a fast scintillation decay time of about 20 ns and emission peaked at 320 nm that 
closely matches maximum detection efficiency of photomultiplier tubes. However, the relatively 
high difference in ionic radius between Lu3+ and Pr3+ of more than 13% has been reported to 
limit the incorporation of Pr in single crystals grown by the Czochralski method [H. Ogino et al., 
J. Crys. Growth 292 (2006) 239]. In this work, the chemical composition of a single crystal 
grown by the hydrothermal method, a transparent ceramic fabricated by Furukawa Co., and 
powders prepared by co-precipitation were investigated by SEM/EDX. X-ray diffraction and 
photoluminescence measurements were also carried out to support establishing the relationship 
between chemical composition and microstructure with photoluminescence output.  
 
Acknowledgements: Financial support from NSF Ceramic Grant #1207080 is acknowledged.  
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RUSKA COMPETITION 

Myofiber Rates of Protein Synthesis Using the SUnSET Technique. 

Justin P. Hardee, Melissa J. Puppa, and James A. Carson 

Integrative Muscle Biology Laboratory, University of South Carolina, Columbia, SC 29208 

BACKGROUND: The maintenance of skeletal muscle is critical for whole body metabolism and 
health. Skeletal muscle mass is determined by the net balance between the rates of protein 
synthesis and degradation. PURPOSE: The purpose of this study was to quantify myofiber rates 
of protein synthesis using immunohistochemical examination of muscle cross sections. 
METHODS: C57BL/6 were sacrificed under fasted or fed conditions. Mice in the fasted 
condition were sacrificed 18 hours following food deprivation. Fed mice were given a glucose 
injection (2mg/kg bw) during the night cycle and sacrificed 1 hour post-injection. Prior to 
sacrifice mice were injected with puromycin (0.04µmol/g in 100ul PBS). Thirty minutes post-
injection the tibialis anterior was rapidly excised and fixed with 4% paraformaldehyde. 
Transverse muscle sections (100µm) were cut from the mid-belly of the tibialis anterior on a 
vibratome and incubated with primary and secondary antibodies to visualize puromycin and 
myosin heavy chain (MHC) 2A. Images were captured using a Zeiss confocal microscrope. The 
intensity of puromycin staining was used to determine rates of protein synthesis in muscle cross-
sections and individual myofibers. RESULTS: There was an inverse relationship (R2=0.28, 
P<.001) between puromycin staining and myofiber cross-sectional area in muscle cross-sections. 
When stratified by size, myofibers >2000µm2 had decreased puromycin staining compared to 
myofibers <2000µm2. Additionally, there was a 40% reduction in puromycin staining in 
myofibers negative for MHC 2A compared to fibers that were MHC 2A positive. Lastly, there 
was a 25% reduction in mean puromycin staining in fibers from fasted mice muscles compared 
to muscles of fed mice. CONCLUSION: Our results demonstrate that IHC-SUnSET can detect 
myofiber rates of protein synthesis under basal and atrophy conditions. This technique may 
provide valuable insight into the regulation of protein synthesis in various physiological 
conditions. 
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RUSKA COMPETITION 
 

A Three-dimensional in vitro Model of Atherogenesis 
Pin Hsuan Chang 

University of South Carolina, Columbia, SC  
 

Atherosclerosis is the narrowing of arteries caused by accumulation of cholesterol, 
calcium and other cellular debris in the inner arterial wall. While extensive studies have been 
focusing on the inflammatory mechanisms of the disease, the initiation and development of 
atherosclerosis remain unclear. Pathological and experimental evidence has shown that regions 
of disturbed flow are prone to the atherogenesis. To further understand the relationship between 
hemodynamics and atherogenesis, this research aims to generate a dynamic, 3D in vitro model of 
atherogenesis. This will allow for the investigation of specific cellular and molecular 
mechanisms of plaque formation that will pave the way for new therapies for the disease. We 
have developed a novel fabrication method that produces a 3D vascular construct, which 
contains the cellular (endothelial cells, smooth muscle cells, and fibroblasts) and extracellular 
components of native vessels (type I collagen). Briefly, a combination of cells and soluble 
collagen are polymerized in a tube mold to create the vascular tissue construct. The tube mold 
contains a radial-symmetric nozzle-like structure in the center of the construct, which was design 
to generate disturbed flow as fluid passes through the lumen of the synthetic vessel. CFD 
(computational fluid dynamics) modeling with COMSOL Multiphysics indicated an area of 
recirculating (disturbed) flow downstream the nozzle. We next investigated the viability, 
morphology, gene/protein expression, and density of the cells in the resulting vessel construct 
with confocal microscopy, qRT-PCR and 3D visualization software AMIRA. These studies 
found that all fibroblasts, smooth muscle, and endothelial cells remain viable and have in vivo 
like morphology in our vessel constructs over 7 days of static culture. This model not only can 
serve as an in vitro disease monitoring system with highly controllable parameters and minimum 
animal sacrificing, but also has the potential to influence vascular tissue-engineering studies. 
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Ultrastructure and Histological Analyses of Cardiac Injury in Ciona 

intestinalis 

Serenity Stokes Cox and Heather J. Evans Anderson 
Winthrop University, Rock Hill, SC 29733 

 
Ciona intestinalis is a well-characterized invertebrate model system presenting many advantages 

to cardiac injury studies.  The purpose of this study was to investigate the cellular effects of 

damage to the Ciona intestinalis heart following 24 or 48 hours of ligation injury using 

Transmission Electron Microscopy as well as histological staining with Modified Movat’s 

Pentachrome.  Ultrastructure analysis via TEM showed increased sarcomeric disorganization; 

changes in the sarcolemma; increased intracellular space; increased thickness of an extracellular 

matrix in the heart lumen, and increased mitochondrial area as time progressed.  Modified 

Movat’s Pentachrome staining identified distinct layers of tissue in the Ciona heart.  Specifically, 

a low collagen contribution as well as punctuate muscle-specific bodies within the pericardial 

layer.  The luminal extracellular matrix was identified as having a mucin compostion.  The 

changes seen in the Ciona intestinalis heart provide an injury model in which further molecular 

studies could be performed in order to elucidate the mechanisms of cardiac repair and 

regeneration.   
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RUSKA COMPETITION 
 
Distinctions in the Effect of Yeast Probiotics Interacting with Gram Positive and Gram 
Negative Bacteria 
 
Gabe Posadas1, Jeffery A. Carroll2, Jimmie Corley3, Amanda Lawrence4, and Janet R. 
Donaldson1 
1Department of Biological Sciences, Mississippi State University, Mississippi State, MS 39762 
2Livestock Issues and Research Unit, USDA-ARS, Lubbock, TX 79403 
3Lesaffre Feed Additives, Milwaukee, WI 53214  
4Institute for Imaging and Analytical Technologies, Mississippi State University, Mississippi 
State, MS 39762 
 
Probiotics are utilized throughout many industries, such as livestock and human health, in order 
to improve host health and overall productivity, but the mechanisms by which they confer these 
positive effects is still highly debated and undoubtedly under characterized. Two One of the 
many proposed probiotic mechanisms of action isare direct antagonism and competition for 
adhesion sites. The hypothesis for this study was that variations exist in the binding potential of 
probiotics to Gram-negative and Gram-positive bacteria compounded with the ability to out 
compete these bacteria for adhesion sites. To test this hypothesis, the binding capability of five 
different types of live yeasts or yeast cell wall products to two Gram-negative bacteria 
(Salmonella typhimurium and Escherichia coli O157:H7) and three Gram-positive bacteria 
(Listeria monocytogenes, Clostridium perfringens, and Bifidobacterium bifidum) was determined 
using an adhesion assay and subsequent analysis by scanning electron microscopy. SEM was 
used due to its ability of visibly capturing any possible surface- to- surface interactions between 
the yeast product probiotics and the various types of bacteria. In preparation for viewing under 
SEM, tThe probiotics were incubated on coverslips then challenged with the array of different 
pathogens. To assess each probiotic’s propensity towards adhesion, extensive washings of the 
coverslips were done. This removal of unbound bacteria determined that any bacteria remaining 
resulted from direct interactions between the pathogens and the probiotics, inferring antagonistic 
behavior of adhesion displayed by the probiotics. Though S. typhimurium bound well to all 
probiotics tested, E. coli O157:H7 had a preference to bind to the yeast cell wall products in 
comparison to live yeast. The opposite was observed for the Gram-positive bacteria tested, which 
exhibited an improved binding potential to live yeast. Theise data suggest that combining both 
live yeast probiotic and yeast cell product probiotic will allow for a broader spectrum of n 
increase in binding to different enteric bacteria. To test the binding capability of this combination 
mixture to colon epithelial cells, another adhesion assay was performed and prepared for analysis 
by fluorescent microscopy. The data determined that there were variations observed in the ability 
of these probiotics to bind to colon epithelial cells when added in different amounts as well as in 
different ratios of the live yeast product to the yeast cell wall component product, indicating that 
both the amount of probiotic mixture and the ratio of each yeast product type have an effect on 
their adhesion to colon epithelial cells. Together, these data suggest that mechanisms of action of 
the yeast-based probiotics are dictated by variations of direct adhesion to pathogens, and its 
ability to compete for adhesion sites is dependent on the amount each probiotic mixture as well 
as the ratio of each probiotic type used. Further research is warranted to determine how these 
variations in binding potential influence the activity of these yeast-based probiotics in vivo. 
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The Asymmetric Cilia of Heterotrophic Euglenid Flagellates: What They Can Tell Us 
About Ciliary Gliding Motility 

 
Kathryn M. Dye and Mark A. Farmer, Cellular Biology, University of Georgia, Athens, GA 

 
Ciliary gliding motility is a mode of cell locomotion used by a broad range of eukaryotic 
organisms.  Ciliary gliding is believed to be among the first forms of cilia based cell motility, as 
opposed to swimming and use by way of a metachronal wave beating of the cilium (Mitchell 
2004).  Ciliary gliding is the primary (or often only) form of motility used by the heterotrophic 
Euglenids.  Euglenids are members of the, supergroup Excavata, which is currently being 
considered to represent some of the most basal organisms, lying as close as possible to the root 
of the eukaryotic radiationtree of life (Baldauf 2008).   The Euglenid cilium is comprised of two 
parts; the paraxial rod, (a lattice-like fiber that extends the length of the cilium) and attached 
tolies adjacent to the axoneme within the cilium.  The paraxial rod, is an apomorphy of the 
Euglenozoa, which include the Euglenids, Kinetoplastids, and Diplonemids (Hyams 1982).  The 
combination of the conserved 9+2 axoneme with the paraxial rod creates an asymmetric cilium 
that is visible with both light and electron microscopy.  
 
The unique asymmetry of the euglenid cilium allows us to identify potential preferred 
orientations and to investigate whether this asymmetry is consistent during gliding. There are 
two types of euglenid gliders: “pushers” that use the posteriorly directed cilium to move the cell 
forward, primarily, and “pullers”, that extend the anteriorly directed cilium in front of the cell 
and drag it along, primarily.  Since the ciliary asymmetry is present in all Euglenids, we can 
make comparisons between the different types of gliders – pullers v. pushers.  Knowing the 
orientation of the gliding cilium in both the pushers and pullers allows us to make predictions 
about the gliding mechanism in these intractable organisms.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Characterizing Collagen Fiber Angles in Mouse Aortas Using Second-Harmonic Generation 
Microscopy 

S.R. Watson, M.A. Sutton, S.M. Lessner 
University of South Carolina, Columbia, SC 

Second hatmonic generation imaging is a nonlinear optical method which enables visualization of non
centrosymmetric biological stmctures such as collagen fibers without staining. For our application, it 
provides high contrast and capability to optically section throughout the vessel wall thickness of 
transgenic mice. We have used multiphoton second harmonic generation (MP-SHG) confocal microscopy 
to quantify the organization of collagen fibers and to determine fiber angular distlibution in amt ic media 
of apolipoprotein E (apoE) knockout (KO) and apoE MMP12 double knockout (DKO) mouse models on 
control chow diet and high-fat Westem diet. When fed a Westem diet for 6 months, these rnice develop 
atherosclerosis, a chronic inflammatory disease characterized by lipid accumulation in the artery wall. In 
response to atherosclerotic lesion development, arteries m1dergo vascular remodeling. Collagen is a 
major stmctural protein in the vessel wall; therefore, studying collagen fiber distribution and alignment 
aids in understanding the ability of art eries to withstand mechanical loading m1der physiological and 
pathological conditions. The DKO mice have genetic defects in their ability to degrade and/or remodel 
extr·acellulru· matr·ix. Five mice of each str·ain were maintained on chow or Westem diet for 6 months. 
Opened segments of the thoracic pmt ion of the aorta from each mouse were imaged using MP-SHG 
microscopy. The images of the collagen fibers were analyzed using Continuity 6.4b. Fiber angles were 
recorded relative to the circumferential direction (0°) and the direction ofblood flow (±90°). 

Chow Diet WestemDiet 

1 

Fig. 1 Representative SHG microscopy images of 
collagen fibers in thoracic aortas of apoE KO and apoE 
MMP12 DKO mice on chow and Westem diets (en face 
mount, 1mstained, 600X). Scale bru·s represent 5 ~Lm. 
Arrow indicates blood flow direction. For apoE KO mice 
and apoE MMP12 DKO rnice, regression analysis 
showed significant differences in average fiber angle 
between mice on chow diet vs. Westem diet in the 
thoracic aorta specimens. Both apoE KO mice and apoE 
MMP12 DKO mice showed a 30° to 40° shift in average 
fiber angle after 6 months on WD as shown by 
covariance analysis. 

Our data indicates that the aortas of apoE KO atld apoE MMP12 DKO mice fed a Westem diet for 6 
months 1mdergo a significant shift in collagen fiber angle distribution, resulting in more highly aligned, 
circumferentially-oriented fibers. This shift coincides with the development of extensive aort ic 
atherosclerosis, suggesting that changes in the mean collagen fiber angle may be part of the vascular 
remodeling process. 

Acknowledgements: Special thanks to Dr. Bmce Gao and Dr. Wan Qin at Clemson University for use of 
the MP-SHG microscope. This work was funded by NSF EPS-0903795 and CMMI-1200358. 
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QUETOL 651:  AN IMPORTANT EPOXY RESIN FOR IMPROVED EMBEDDING 
FORMULATIONS 

E. Ann Ellis 
Consultant in Biological Electron Microscopy 

PO Box 6124, Thomasville, GA 
      Quetol 651 [CAS # 2224-15-9] a product of the Nisshin Company, Tokyo, is an aliphatic 
ethyleneglycol diglycidyl ether.  It has a low viscosity of 15 cPs at 25 C, a WPE (weight per epoxide 
equivalent) of 112-115, a molecular weight of 174.2 and a density of 1.15 g/ml.  It is miscible with 
alcohols, acetone and up to 50% water.  Kushida introduced Quetol 651 in combination with nonenyl 
succinic anhydride (NSA) and DMP-30 as a low viscosity resin(1974). Subsequently, It has been used 
primarily with Spurr components to reduce the viscosity and improve the pot life of a few resins. 
      In 1984 I formulated a resin consisting of dodecenyl succinic anhydride (DDSA), LX-112 (or 
Eponate 12) and Quetol 651 with benzyl dimethyl amine (BDMA) as a lower viscosity resin with good 
contrast for embedding optic nerves from rabbits down to mice and some portions of cadaveric human 
optic nerves.  The formulation was:  LX-112 (WPE 143) 1.80 g; Quetol 651 1.42 g ; DDSA 6.77 g and 
0.25 ml of BDMA /10 grams of stock resin.  We used this formulation which had a viscosity of 250 cps  
(compared to a viscosity of 350-400 cps for the standard Luft’s A and B mixture) successfully with 
embedding and sectioning optic nerve heads median longitudinally for general light level 
histopathology and for correlative light and TEM HRP based optic nerve head pathology.  It also 
adapted well to embedding optic nerves and nerve heads of specimens from diabetic BBZWor rats.  
Colloidal gold based immunocytochemical localization of serum albumin and fibronectin were 
successfully done on specimens embedded in the Quetol/LX112/DDSA resin formulation. Vascular 
endothelial growth factor (VEGF) and its receptors as well as nitrotyrosine were also localized in 
sections from the same blocks.  We also localized GFP in the retinal pigment epithelium of mouse eyes 
which had been injured.  The high autofluorescence of the RPE pigment granules made it difficult to 
localize or distinguish the GFP at the light level.  TEM of colloidal gold localization of GFP made it 
easy to recognize the areas where GFP was expressed in the healing RPE. 
      When we replaced the LX-112 or Eponate 12 with Quetol 651 in a formulation of Mollenhauer’s 
Epon-Araldite 502 the viscosity was reduced from 2500 cps to 800 cps.  This change improved the 
utility of this much preferred resin formulation in that the blocks are easier to section and the beam 
stability is better than that of the standard Luft’s Epon 812 with DDSA and NMA.      
      When ERL 4206, a component of the Spurr low viscosity, was substituted with ERL 4221, the 
resulting resin had an increased viscosity of approximately 180 cps.  Replacing 50% of the ERL 4221 
with Quetol 651 reduced the viscosity to approximately 100 cps.  The reduced viscosity formulation 
consisted of:  ERL 4221 2.14 g; Quetol 651 1.69 g; NSA 6.17 g and DER736 and 0.25 ml of BDMA.  
The flexibilizer, DER was added to the above mixture at the rate of 0.95-1.90 grams.  [Lower levels of 
DER 736 for a harder block while high levels result in a softer block.] 
.     Quetol 651 offers a viable alternative to the other low viscosity epoxy resins for the following 
reasons.  Quetol 651 has a lower toxicity than ERL 4206 which was removed from the market in 2005.  
Quetol 651 has a higher molecular weight (174) than ERL 4206 with a molecular weight of 140 and is 
potentially less carcinogenic than ERL 4206 and ERL 4221, the replacement for ERL 4206, since the 
two epoxide groups of Quetol 651 are separated by four carbon and two oxygen atoms while the 
epoxide groups of ERL 4206 and ERL 4221 are separated by only two carbon atoms.  Lee and Neville 
(1967) and Luft (1973) and state that carcinogenic activity with liquid epoxies is probable in resins 
where the epoxy groups are separated by four or fewer carbon atoms.  This still does not make these 
new resin components, Quetol 651 and ERL 4221, innocuous components since all the components of 
epoxy resins are potentially allergenic and/or carcinogenic and care must be taken in their handling and 
disposal. 
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The Hydro-microtome: A New Instrument for Sectioning Fresh Plant Tissue 
 

J. M. Herr, Jr. 
University of South Carolina, Columbia, SC 

 
This instrument differs from other microtomes in that the only portion of the specimen not in 
contact with the metal base that holds it in place is the portion to be removed as a section. 
Depression of the specimen as the result of the downward movement of the blade is thus 
eliminated.  Section thickness is determined by use of a special gage that consists of a standard 
glass slide onto which two 0 cover glasses or strips of thick to thin aluminum foil are attached on 
either side of a central space. The slide is placed against the surface over which the cutting blade 
will pass and the tissue specimen is advance forward to contact the central portion of the slide.  
The distance between the central space surface and the blade pathway is equal to the thickness of 
the mounts on either side of that space.  The gage is then removed, and the blade is passed 
through the specimen to cut a section the same thickness of the mounts on the gage.  The 
microtome is immersed in water so to reduce friction as the blade passes through the tissue. A 
modification for sectioning leaves requires attachment of a flat stage to the original stage.  The 
flat stage has a central channel that extends to the aperture and through which the leaf specimen 
can be advanced so to extend a section thickness beyond the cutting surface. Stem and leaf cross 
sections from several flowering plant species serve to illustrate the application of this instrument. 
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The Effect of Peptoids on Aβ Aggregation in Alzheimer’s Disease   

Kelly Moore1, Lauren M. Wolf1 and J. Phillip Turner3, Shannon Servoss3 and Melissa A. Moss1,2 
1Biomedical Engineering Program, University of South Carolina, 2Dept. of Chemical 
Engineering, University of South Carolina and 3Dept. of Chemical Engineering, University of 
Arkansas 
Figure 1. Effect of PN on aggregate formation. 

 
    
  Alzheimer’s disease (AD) is a costly and devastating illness, 
affecting millions within the geriatric population.  It is 
characterized by progressive neurological degeneration, 
manifesting in memory and cognitive impairment until eventual 
death.  Although the exact mechanism for AD is currently 
unknown, it is hypothesized that the disease etiology lies within 
the aggregation and accumulation of the protein amyloid-β (Aβ), 
whose oligomeric and soluble fibril aggregates are toxic to 
neuronal cells. Thus, inhibition of Aβ aggregation is one 
therapeutic strategy.  Peptoids are peptide derivatives that resist 
proteolytic degradation through a small structural modification 

in the backbone, leaving the side chain chemistry to largely resemble the original structure. This 
study examines the therapeutic potential of three peptoids, designed to mimic the KLVFF 
hydrophobic core of Aβ and incorporate a neutral, positive, or negative charge.  These peptoids 
are assessed for their abilities to abate Aβ aggregation and reduce the NF-κB activation 
secondary to Aβ exposure. 
      To examine the effect of peptoids on formation of large aggregates, SEC-purified Aβ1-40 
monomer (20 μM) was incubated alone or with peptoid, aggregation was stimulated via 
agitation, and aggregate formation monitored via dot blot.  To examine the effect of peptoids on 
the formation of small, oligomeric aggregates, A1-42 was solubilized in DMSO with/without 
peptoid and diluted into PBS to initiate oligomer formation.  Oligomer size was assessed via 
Western blot and SDS-PAGE. In addition, oligomer hydrophobicity was examined using ANS 
fluorescence.  Finally, the effect of peptoids on A physiological activity was assessed using 
activation of NF-B in SHSY5Y human neuroblastoma cells. 
A aggregation in the presence of peptoids led to a reduction in the formation of fibrillar 
aggregates, with the neutrally charged peptoid having a pronounced effect, significantly reducing 
aggregate formation by 57.4 ± 23.6%. (Fig 1) A oligomer formation was also affected by the 
presence of peptoids.  All three peptoids reduced the quantity and size of oligomers formed, with 
the positively charged peptoid again possessing the greatest inhibitory capabilities.  In contrast, 
only the neutral and positive peptoids also altered oligomer conformation, evidenced by the 
increased exposure of hydrophobic patches that elevated ANS fluorescence.  These changes, 
however, had no significant impact on NF-kB activation. 
      The three peptoids, which varied in charge, all exhibited inhibitory capabilities toward Ab 
aggregation; however the magnitude of that inhibitory capability and the manner of aggregate 
structure modification was dependent upon the peptoid charge.  These results indicate that each 
of the peptoids interact differently with Ab.  However, the ability of peptoids to interact with A 
and alter aggregation suggests that other peptoid structures may qualify as a valid potential 
treatment for AD. 
 



24 
 

Sample Preparation for Correlative Cryo-Electron Microscopy 
 

Kim Rensing Ph.D. 
Leica Microsystems, 1700 Leider Lane, Buffalo Grove, IL 

 
Wet and soft samples such as biological materials do not naturally lend themselves to study by electron 
microscopy. Traditionally, they must be chemically and structurally modified to withstand the high 
vacuum and the high energy electron beam for scanning (SEM) or transmission (TEM) electron 
microscopy. The failings of such manipulations are the slow process time, the extraction of biological 
material and the large-scale structural changes induced by these procedures. Cryo-preparation methods 
can avoid many or all of these problems depending on the techniques. Samples can be frozen into a 
vitreous state within milliseconds using a high pressure freezer, often without exposure to chemicals. 
They can then be dehydrated while in the stable, frozen state via the freeze substitution process, and then 
embedded in resins for sectioning and observation by room-temperature EM. This gives a view of 
ultrastructure similar to that of chemical fixation, but greatly improved because it avoids many of the 
above-mentioned drawbacks. By including location markers with samples through the preparation 
process, direct correlation between light and electron microscopy (CLEM) is feasible with high pressure 
frozen samples.  
 
Kim Rensing is an Applications Specialist for Leica Microsystems’ Nanotechnology division and is an 
honorary Research Associate with the University of British Columbia in Canada. He is responsible for 
instrumentation and protocol assessment and education in biological and materials sample preparation 
for electron microscopy. Prior to working for Leica Microsystems, he was an Assistant Professor and 
Electron Microscopy Facility Manager for the University of Calgary (Canada). He obtained his Ph.D. in 
2000 and continued with post-doctoral research in plant cell biology using high pressure freezing, freeze 
fracture and cryo-SEM. 
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A Streamlined Technique to Examine Cell Monolayers by means of 
Correlative Light and Transmission Electron Microscopy 

W.G. Janssen1, H.H. Hanson1 and B.L. Armbruster2   
 
1.  Department of Neuroscience, Mount Sinai School of Medicine, One Gustave Levy Place, 
New York, NY 10029   
2.  Hitachi High Technologies America, Inc., Nanotechnology Systems Division, 5960 
Inglewood Drive, Pleasanton, CA 94588 
 
Correlative light/electron microscopy (CLEM) combines the power of light microscopy to 
search large areas for fluorescently-tagged live cells/regions of interest and transmission 
electron microscopy (TEM) to image the same specimen at high magnification for 
ultrastructural characterization.  CLEM methods are essential to observe dynamic processes 
such as organelle biogenesis and intracellular trafficking and then investigate the same cell 
regions with the resolution of the TEM.  Although previously described techniques can be 
technically demanding, a simplified protocol would facilitate CLEM in non-specialized 
laboratories.  
 
A CLEM protocol is described for embedding cell monolayers on gridded glass bottom live 
imaging dishes after imaging transfected GFP-tagged proteins by means of laser scanning 
confocal microscopy (LSCM) [1].  This streamlined, low cost method allows rapid EM 
processing without equipment beyond what is standard for LSCM and TEM labs.  LSCM 
imaging and specimen preparation for TEM are completed in the same culture dish without 
transfer of samples.  Complete separation of the resin block with embedded cells from the 
glass surface is accomplished by low heating on a hot plate instead of freezing [2] or 
dissolving the glass with acid [3]. 
 
The CLEM protocol relies on DIC imaging and prominent GFP labeling within individual 
cells to be used as landmarks for light and electron microscopy.  The method is extremely 
useful for GFP-labeled organelles in culture and could conceivably be applied to 
structure/function studies of organelle trafficking or biogenesis by means of mutant tagged 
cDNA constructs. 
 
References: 
 
[1] HH Hanson et al, Microsc. Microanal. 16 (2010) 747. 
[2] M Razi and SA Tooze, Methods Enzymol. 452 (2009) 261. 
[3] M Grabenbauer, Methods Cell Biology 111 (2012) 117. 
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Unraveling the Role of Lipocalin-2 in an Orthotopic Colorectal Cancer Metastasis Model 
 

Daniel Hughes 
Department of Biological Sciences,  

University of South Carolina, Columbia, SC 29208 
 

 Colorectal cancer (CRC) is the second leading cause of cancer deaths in the United 
States. When diagnosed at an early localized stage, the five year survival rate is approximately 
90%; however, when patients are diagnosed at the metastatic stage, this drops to 12%. The 
primary cause of death is metastasis which is the spread of cancer cells from the primary tumor 
to distant organs, typically the liver in CRC. It is typically asymptomatic and often detected at 
the final stage when therapeutic options are few. The genetic and cellular mechanisms driving 
the early stages of metastasis are still poorly understood. Recent studies have shown that prior to 
the arrival of cancer cells at the secondary organ, molecular signals from the tumor direct the 
recruitment of bone marrow derived cells to create a pre-metastatic niche where cancer cells can 
attach and develop into a metastatic lesion. Identifying and understanding these molecules can 
lead to the development of methods for early diagnosis or targets for intervention.     
 Using an orthotopic model of CRC liver metastasis, we performed microarray analyses of 
the liver microenvironment in tumor bearing mice before and after the arrival of metastatic cells. 
We found that Lipocalin-2 (LCN2, 24p3, NGAL) was highly expressed in the liver and in 
circulation in mice bearing highly metastatic cells. LCN2 is a 25 kDa secreted glycoprotein that 
binds small lipophilic molecules. Its expression is upregulated in a number of primary tumors of 
epithelial origin, but its role in metastasis remains unclear.  It has contrasting roles in metastasis 
in breast cancer models and has been associated with poor prognosis in CRC patients; however 
its role in the tumor microenvironment has not been studied. Our studies thus far show that 
overexpression of Lcn2 in mouse colon cancer cells either had little impact on tumor growth and 
invasiveness, or it enhanced invasion in the presence of macrophages; however, it resulted in an 
overall reduction of circulating iron levels in sera from tumor bearing mice.  The results from 
this study will allow us to begin to elucidate the role of LCN2 in tumor and stromal cells in the 
early stages of metastasis. 
 

 
 
 
 
 
 
 
 
 



27 

 

THE EFFECT OF MAST CELL INHIBITION ON TUMOR RESPONSE 
TO 5-FU IN ApcMin/+  MICE 

Nikeya Tisdale, Celestia Davis, Grishma Archarya, and Maria Marjorette Peña 
University of South Carolina 

 
Tumors are complex organs consisting of a heterogeneous population of both cancer and host-
derived non-cancer cells interactions. These non-neoplastic cells compose the tumor stroma and 
play a critical role in tumor initiation, progression, and response to therapy. Hence, effective 
anti-cancer therapies should target not only the tumor cells but also the non-tumor cells, which 
may contribute to tumor resistance during therapy or its recurrence post-therapy. Among these 
stromal cells, mast cells promote the development of adenomas during colon cancer progression. 
Mast cell precursors originate in the bone marrow and migrate through the blood into tissues 
where terminal differentiation and maturation occurs. They are essential for inflammatory 
stimuli, and when activated, release an array of cytokines and molecules. In response to 
treatment with 5-fluoruracil (5-FU), an inhibitor of the enzyme thymidylate synthase that is used 
in the clinical management of colorectal cancer, we found that mast cells are recruited into the 
tumor’s beds in Apc

Min/+ mice, where they may play a role in tumor recurrence post therapy. 
Because of this, we examined the possibility that pharmacological inhibition of mast cells might 
play a synergistic role when combined with 5-FU. The objective of this study is two-fold: 1) to 
determine if pharmacological inhibition of mast cells can interfere with tumor development, and 
2) to determine if mast cell inhibition can enhance the antitumor effects of 5-FU or prolong 
tumor recurrence post therapy. Apc

Min/+ mice were subjected to a regimen of 5-FU or Cromolyn, 
a mast cell inhibitor, alone or in combination. Findings suggest that inhibition of mast cells can 
influence tumor development, but has little impact on tumor recurrence post therapy. Future 
studies are aimed at investigating tumor response to mast cell inhibition in a subcutaneous tumor 
model using a colon carcinoma cell line in Balb/c mice in order to identify the cytokines and 
chemokine. 
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Interleukin-33 Promotes Tumor Growth and Liver Metastasis of Colorectal Cancer 

Yu Zhang, Celestia Davis, Maria Marjorette O. Peña 

 Dept. of Biological Sciences, Center for Colon Cancer Research, University of South Carolina, 
Columbia, SC 29208 

Colorectal cancer (CRC) is the second leading cause of cancer-related deaths in the United States, 
and the major cause of death is metastasis, which is frequently targeted to the liver. Metastasis 
progression typically occurs without symptoms, and is often diagnosed at the final stage when 
little can be done to help the patient. Understanding the genetic and molecular mechanisms at the 
early stages can lead to the identification of bio-molecular markers that might be useful for early 
diagnosis or as therapeutic targets to alleviate morbidity and mortality from the disease. To 
identify factors that promote CRC progression and liver metastasis, we used an orthotopic mouse 
model of CRC metastasis that we developed by cecal implantation of CT26 colon 
adenocarcinoma cells followed by sequential in vivo selection to isolate a highly liver metastatic 
CRC cell line, CT26-FL3. A whole genome microarray analysis was performed to compare the 
genetic signature of CT26-FL3 to its isogenic parental cell line CT26. We identified interleukin 
(IL)-33 as one of the genes that was highly overexpressed in CT26-FL3 as compared to CT26 
cells. We found that increasing IL-33 expression was associated with advancing stages of CRC 
in patient samples and that its expression was already elevated in nascent adenomas in the 
ApcMin/+ mouse, a genetic mouse model of intestinal tumorigenesis. To determine its role in 
promoting tumor progression, the murine colon cancer cell line MC38 was stably transfected 
with an IL33-expressing plasmid.  Overexpression of IL-33 in MC38 cells promoted faster 
growth of the primary tumor and enhanced its metastasis into the liver.  Taken together, the data 
suggest that IL-33 might play an important role in the early development and progression to 
metastasis of CRC. As the newest cytokine in the IL-1 family, IL-33 can function as a 
conventional cytokine or as a transcriptional regulator.  It signals through a membrane bound 
ST2 receptor, as well as a soluble ST2 receptor that can act as a molecular sink to block its 
signaling pathway. Its potential as a viable marker for diagnosis or as a therapeutic target will be 
determined in further studies. 
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The Effect of Radiation Dose on Mouse Skeletal Muscle Morphology 

Dennis Fix  

Integrative Muscle Biology Laboratory, Exercise Science Department 

University of South Carolina  

PI: Dr. James Carson 

Radiotherapy is an effective and often necessary treatment for cancer.  The dose given is 
dependent on cancer type and location.   While skeletal muscle is thought to be a radiation 
tolerant tissue, there are gaps in our knowledge of how differing radiation doses affect skeletal 
muscle morphology. The overall purpose of this study was to determine the effect that a single 
unfractionated dose of 16Gy radiation has on myofiber morphology when compared to 4 
fractionated doses of 4Gy.  Twenty-four C57/BL6 female mice received hind limb irradiation 
treatment at UNC Chapel Hill under Dr. Ted Bateman and were sacrificed 2weeks later.  Serial 
cross sections of muscle were then examined for myosin heavy chain expression, succinate 
dehydrogenase activity (SDH), and H&E stained morphology.  Analysis demonstrated an 
increase in centralized nuclei in both 16Gy and 4x4Gy treatment groups, indicative of a 
regenerative response. There was also an increase in extracellular matrix content in the 16Gy 
group. Fibers expressing myosin heavy chain isoforms IIA and IIB significantly decreased cross-
sectional area (CSA) (p=. 04, p= .002) with both radiation treatments.  There was a significant 
decrease in the percentage of low activity SDH fibers with both 4x4Gy and 16Gy. There was an 
increase in small CSA oxidative fibers (p=. 03) and a loss of large CSA glycolytic fibers (p=. 02) 
in the un-fractionated 16Gy group (n=7).  The findings of this study demonstrate that radiation 
induces skeletal muscle remodeling that involves increased centralized nuclei and that 
extracellular matrix expansion is dose dependent, only occurring with the 16Gy treatment.  We 
also demonstrate that varying doses of radiation can differentially alter the size and distribution 
of skeletal muscle myofibers. 
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Electron Microscopic Investigations of Spontaneous Lesion Formation in Map Kinase- 
Silenced Solanum lycopersicum 

Balogh, E.1,2, Bequette, C. J.2, , Ghoshroy, S.1,2 and Stratmann, J. W.2 

1Electron Microscopy Center, University of South Carolina, Columbia, SC 29208, USA 
2Department of Biological Sciences, University of South Carolina, Columbia, SC 29208, USA 

 
Under pathogen attack plants initiate defense responses that prevent development of disease. One 
of the major defense mechanisms is the hypersensitive response (HR), which initiates cell death 
in infected plants and blocks systemic progression of the infection [1]. Infected and neighboring 
cells in the necrotic lesion collapse, gradually become brown and desiccate. HR on the leaves is 
manifested as brown, desiccated, necrotic spots [2]. The MAP kinase (MAPK) cascade plays a 
complex role in mediating the hypersensitive response during pathogen attack [3]. When three 
MAPK genes (MPK1, MPK2, and MPK3) were silenced simultaneously in tomato, it was found 
that these plants displayed severe necrotic lesions on the leaves and the stem which led to death 
of the entire plant. It is not understood how and why the necrotic lesions occur in the MPK1/2/3-
VIGS tomato plants. The purpose of this study is to investigate whether the necrotic lesions in 
the MPK1/2/3-VIGS tomato plants show symptoms typically associated with HR-like 
programmed cell death.  Scanning and Transmission electron microscopy was used to show that 
the expanding necrotic lesions in the MAPK loss-of-function plants exhibit features typical of 
HR-like programmed cell death. This indicates that the three MAPKs positively regulate 
confinement of programmed cell death. 

References: 

[1] Meng, X., and Zhang, S. (2013) MAPK Cascades in Plant Disease Resistance Signaling. 
Annual Review of Phytopathology, Vol. 51: 245-266  DOI: 10.1146/annurev-phyto-082712-
102314. 

[2] Wright, K. M., Duncan, G. H., Pradel, K. S., Carr, F., Wood, S., Oparka, K. J., & Cruz, S. S. 
(2000). Analysis of the N gene hypersensitive response induced by a fluorescently tagged 
tobacco mosaic virus. Plant Physiology, 123(4): 1375–86.  

[3] Stulemeijer, I. J. E., Stratmann, J. W., & Joosten, M. H. A. J. (2007). Tomato mitogen-
activated protein kinases LeMPK1, LeMPK2, and LeMPK3 are activated during the Cf-
4/Avr4-induced hypersensitive response and have distinct phosphorylation specificities. 
Plant Physiology, 144(3): 1481–94. doi:10.1104/pp.107.101063. 
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The Structure of Hair Tips 

Glenn M. Cohen 

Department of Biological and Environmental Sciences, Troy University, Troy, AL 36082 

Natural hair tips exhibit a taper; the length of the taper varies with the body region.  However, 
the structural features of natural hair tips are much more difficult to identify on many body 
surfaces because of abrasion.  Natural tips also provide clues about the sequence of the assembly 
of the layers of hairs.  In the present study, hair tips from the arm, legs, and torso were compared 
using criteria of color, pigment distribution, medullary continuity, and cuticle thickness.  
Although the tips share the same pattern on their cuticles (the outer surface) as the shaft, the 
internal features show a progressive acquisition of fibrous proteins, pigments, and organization 
as it merges with the shaft.  In short, the tips from each body area display distinctive structural 
features as it merges into the shaft.  (This research was supported in part by a Faculty 
Development Grant from Troy University.) 

 

 

Lamin 

John R. Palisano,  

Dept. of Biology, University of the South, Suwanee, TN 

Lamin B is a protein that makes up the matrix of nuclear lamina in the inner nuclear membrane. 
Because fluorochromes are small and able to cross the nuclear membrane, immunofluorescence 
labeling of lamin B using traditional fluorochromes is easily done and is most often used when 
visualizing the protein in fixed cells. However, one cannot correlate directly fluorochrome 
labeling with electron microscopy, as electron microscopy does not detect fluorochromes. One 
possible solution to this problem is immunostaining using the larger electron-dense, fluorescent, 
semiconductor nanocrystal quantum dots. Because of their fluorescent signal and their electron 
density, they can be used for both immunofluorescence and electron microscopy. Previously, no 
technique has been published that successfully delivers the quantum dots into the inner aspect of 
the nuclear membrane where the lamin B is localized, as the nanocrystals are large and 
hydrophobic, which makes it difficult to move them across the nuclear envelope to target the 
lamin B. In this poster, we describe a procedure that successfully labels lamin B with quantum 
dots by adding an additional step, an incubation in buffer containing KCl, MgCl2, and Triton X-
100, to traditional immunofluorescence techniques.  
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Morphology of the Egg of Amphibolus venator (Klug) (Hemiptera:  Reduviidae) 

G.T. Baker & A. Lawrence Dept. 
BCH-EPP and Institute for Imaging & Analytical Technologies 

MSU, Mississippi State, MS 
Abstract:   Eggs of the reduviid predator,  Amphibiolus venator are examined with Scanning 
Electron Microscopy (SEM) in order to study the chorionic structure.  Most of the chorionic 
surface is smooth except for the anterior end of the egg.  On the anterior end of the egg, the 
operculum-collar complex is situated which is circular and has a tall honey-comb shaped cells 
that are made from a bead-like material.  The rim of the operculum is ridged and the bottom of 
the rim is slightly flared so that it projects outward.  The collar forms an indented ring around the 
anterior end of the egg.  Chorionic ribs that are found on the outer service of the collar are 
indistinct.  Three distinct divisions of the collar are found on the inner surface, 1. an upper region 
composed of porous chorionic loops, 2. a wide middle region of distinct ribs and 3. a basal 
region that projects outward forming a ledge. 

Use of Venus Flytrap Cultures as a Model for Undergraduate Research: External 
Morphological Development of Dionaea muscipula Trichomes in Leaf Primordia  

of (Venus Fly-Trap). 

Russ Goddard and Robert Land. 
Biology Department 

Valdosta State University 
Valdosta, GA  31698 

First described in 1768, the Venus Flytrap has long captured the interest of those fascinated by 
its unique insect capturing method and ecology. Although the plant has been the subject of many 
publications since its identification, particularly with regard to trap mechanics and closure, much 
still remains to be understood about the biology of this plant.  Venus flytrap leaves were first 
described fully by Darwin and when fully grown are 5 to 15 cm long and consist of a long 
petiole with a base encapsulating the stem.  The petiole is flattened and photosynthetic.  The 
lamina of the leaf comprises the trap that most are familiar with.  Examining the lamina surface 
reveals a number of specific trichomes on both the adaxial and abaxial sides of the leaf.  In the 
trap portion of the lamina (adaxial side of leaf lamina), there are trigger hairs and multiple 
digestive glandular trichomes.  Similar glandular trichomes that are nectar secreting, are located 
in a discrete area along the margins of the lamina at the base of the marginal bristles (teeth).  On 
the abaxial side of the lamina are many stellate trichomes previously referred to as “touch 
receptors”, and numerous stomata.  Stomata are not present on the adaxial surface of the lamina.  
In this study, shoot cultures growing on modified Murashige and Skoog media were dissected 
and fixed for scanning electron microscopy observation.  Mature leaves were removed in 
sequence for observation.  Leaf primordia at the apex were removed and fixed sequentially until 
the smallest leaf primordium remained or the apical dome could be observed.  The various 
trichomes of the mature leaf appear early enlarging rapidly.  The leaf petiole elongates rapidly 
and the small involute lamina expands later.  Origin and distribution of the different trichomes 
are described for the developing trichomes with respect to their final developmental destination. 
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Aortopathy: A Developmental Defect with Adult Pathology? 

Ashlie Evans-Riley1, VK Krishnamurthy2, KE Maddy1, LM Junor1, SV Biechler1, RB Hinton2, 
RL Goodwin1  

University of South Carolina, School of Medicine, Department of Cell Biology and Anatomy, 
Columbia, SC1, Division of Cardiology, the Heart Institute, Cincinnati Children's Hospital 
Medical Center, Cincinnati, OH2 

Aortopathy is a subclinical disease characterized by aortic dilation, which can result in aortic 
dissection and/or aortic aneurysm. Hallmarks of aortopathy include vascular smooth muscle cell 
(VSMC) and elastin fiber misregulation. Elastin hemizygous (Eln+/-) mice have a thickened and 
altered arterial wall, aortic root distension and an increase in VSMC layers along the ascending 
aorta. We hypothesize that aortopathy has a congenital basis with the associated defects 
originating asymmetrically in the cardiac neural crest (CNC) aorta. CNC cells are required for 
proper aorticopulmonary septation, thus altered migration and/or differentiation would adversely 
effect aortic development and function.  Aortic tissues from adult and aged wild type (WT) and 
Eln+/- mice were examined to detect anatomic and developmental variation. Proteoglycans 
(aggrecan, biglycan), collagens, extracellular matrix remodeling enzymes (MMP-2, Cathepsin 
L), CNC-derived cells (sonic hedgehog), VSMCs, elastic fiber architecture and regional 
morphometrics were examined. Spatial distribution of CNC, VSMC, and proteoglycan markers 
was determined using a novel 3D reconstruction approach. Aortic distensibility and 
circumferential cyclic strain were quantified using magnetic resonance imaging. Regional aorta 
tissue tensile stiffness was determined using micropipette aspiration and a half space model 
adjusted for tissue thickness. The CNC side of WT ascending aorta was significantly thicker and 
stiffer than non-CNC with these differences being more pronounced in the aged model.  
Aggrecan was localized to the CNC aorta in Eln+/-, but absent in WT. Furthermore, biglycan, 
MMP-2 and Cathepsin-L were increased in the aortic root only. Shh was mislocalized in the 
Eln+/- aorta, with modest expression throughout.  While the WT lacked Shh predominately in 
the non-CNC aortic root, comparable modest expression was observed in the remainder of the 
proximal aorta. Overall, CNC-derived aorta tissue is spatiotemporally associated with VSMC 
abnormalities, maladaptive matrix remodeling with differential proteoglycan misexpression, and 
biomechanical dysfunction suggesting a primary role in the development of aortopathy.   
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Vibratome Assisted Scanning Electron Microscopy to Study Plant Anatomy 
 

Guichuan Hou 
Department of Biology & Dewel Microscopy Facility, 
Appalachian State University, Boone, NC 28608-2027 

 
Scanning electron microscopy (SEM) has very versatile applications but is mainly used to study 
surface morphology of specimens in biology. To investigate internal structures or subcellular 
structures of biological samples, freeze fracture and etching have been used for hydrated 
specimens. Or more often, a microtome is used to cut the specimen into desired thickness, which 
requires expensive equipment and intensive skills for the sample preparation in both cases. It has 
been very successful in my lab to use freehand sectioning technique and prepare hydrated plant 
samples for light microscopy. However, some defects of freehand sectioning are observed at 
higher magnifications, especially with SEM. Recently, we use a vibratome to cut/open hydrated 
Populus stems and Pyrus leaves. The cutting faces of the specimens are prepared for studies 
using SEM sample preparation protocol. The anatomical structures of both the stem and leaf are 
very well characterized with the SEM images. This method is faster and the cost is less in 
comparison with the conventional microtomy for anatomical studies. And SEM can visualize 
specimens from low to very high magnifications. 
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The Central Analytical Facility at the University of Alabama 
 

R. Martens*, J. Goodwin*, R. Holler*, D. Nilkes**, and G. Thompson*** 
      * Central Analytical Facility, University of Alabama, Tuscaloosa, AL 35487 

** Dept of Chemistry, University of Alabama, Tuscaloosa, AL 35487 
*** Dept of Metallurgical & Materials Engineering, University of Alabama, Tuscaloosa, AL 35487 

 
The Central Analytical Facility (CAF) has a mission of service in support of the teaching and 
research for the University of Alabama (UA) [1].  Located in Tuscaloosa, Alabama, UA is the 
Capstone institution for the University of Alabama System [2]. The CAF has emerged as a première 
microanalytical and microstructural characterization core facility within the Southeast, USA region. 
Its primary focus is to assist on and off campus academic research institutions with their 
characterization needs. Instrument reservations and billing rates are handled through the Alabama 
Research Management System (ARMS).  The following is a list of the CAF instrumentation: 
 
 Cameca's Local Electrode Atom Probe 3000XSi  
 FEI's Quanta 200 3D FIB/SEM with an Omniprobe 200 in-situ manipulator  
 TESCAN LYRA-3 XMU FIB-FESEM equipped with 5 in-situ gas injection ports  
 FEI's Tecnai F20 Super Twin 200kev FEG (S)TEM  
 JEOL 7000 FESEM,  FEG-SEM with Oxford X-MAX SDD EDS, WDS and EBSD  
 Philips XL30 SEM  
 JEOL 8600 Electron microprobe  
 Kratos AXIS 165 XPS  
 Bruker D8 Discover  
 
[1] http://caf.ua.edu/ 
[2] http://www.ua.edu/ 
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Reminiscence of 4 Decades of Electron Microscopy 
Sara E. Miller, Ph.D. 

Department of Pathology, Duke University Medical Center, Durham, NC  27710 
 
 My interest in microscopy stems from an appreciation for artistry and discovery; I love 
pictures, and I’ve always been fascinated by how things work—or why they don’t. My first 
graduate course was electron microscopy using an RCA EM-U2 (Fig. 1), and from there, I was 
hooked. The University of Georgia and the Southeastern Microscopy Society  (SEMS/SEEMS) 
were good places to “grow up”, both offering excellent teachers and opportunities for 
investigation. Several people with whom I studied were instrumental in forming the SEMS, 
including my major professor Dr. Gene Michaels (Figs. 2, 3), and my EM course director, Dr. 
Ivan Roth (Fig. 2). Another person important in my development was Ben Spurlock [developer 
of Maraglas resin and Microscopy Society of America (MSA) Outstanding Technologist 
awardee], who, when faced with my questions on specimen preparation, said, “let me see if I can 
do it”, rather than just shuffling me off to the literature. He was also a founding member and the 
first secretary-treasurer of the society. Other UGA professors, who contributed significantly to 
the development of the SEMS, included Drs. Jerry Paulin and Walter Humphreys, both excellent 
teachers and supporters of graduate students. My first taste of society leadership was serving on 
the Ruska Award Committee with Dr. Ray Hart (SEMS Distinguished Scientist and MSA 
Fellow). Since then, I have served as several officers.  All this is to say that my career has been  
shaped by giants in the SEMS and to show how important the society is to our future scientists. 
 I have straddled the fence between clinical diagnostic and research electron microscopy. 
Much of my clinical work has been directed toward diagnosing viral illnesses, in large part, by 
negative staining of fluids, but also by thin sectioning of cells and tissues. Sometimes the search 
for viruses led to identification of unexpected infectious organisms that would not have been 
detected without the visual examination. Fig. 4A shows a virus found in urine of a kidney 
transplant patient whose urine and blood were consistently negative for polyomavirus by 
polymerase chain reaction (PCR); a peroxidase immunostain of a kidney biopsy confirmed the 
polyomavirus infection (Fig. 4B). Sometimes the examination for viruses found larger organisms 
for which diagnostic tests were unavailable, as seen in thin sections of cells washed from lung 
(Fig. 5). The presentation will illustrate several cases where the diagnosis could not have been 
made without or was directed by electron microscopy. Occasionally, EM is chosen as a last 
resort when other tests have failed, and tissue has to be retrieved from paraffin blocks. Fig. 6A 
shows kidney tissue that had been processed into wax for light microscopy and then 
deparaffinized and fixed for EM. While the preservation is suboptimal (note the white spaces and 
granularity), electron dense deposits can be seen in the basement membrane of the glomerular 
loop (immunoglobulin that has clogged up the filtration system), and the section is diagnostic. 
Fig. 6B shows properly glutaraldehyde- and osmium-fixed tissue with dark deposits.  
 In the research arena, I have been fortunate to collaborate with many interesting 
colleagues, including undergraduate students up to department heads and medical center chiefs. I 
have been faced with many different systems, including bacteria, fungi, protozoa, animal cells 
and tissues and even on materials science projects. With the large variety of specimen types, we 
often have had to design methods for handling tiny or unusual kinds, and some of these 
procedures will be described. Fig. 7 shows collection of a tiny amount of blood (50 µl) in a 
capillary tube to be centrifuged for forming a buffy coat (erythrocytes pellet in the bottom with 
white cells on the surface in a thin layer).  

         I will also mention thoughts about teaching students—the lifeblood of our discipline and 
the society and about running a service facility and keeping it alive during funding droughts. 
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 Fig. 1. UGA’s RCA EM-U2    Fig. 2. Gene Michaels, Ivan Roth  Fig. 3. Sara Miller, Gene Michaels 
 

              
  Fig. 4. Polyomavirus A. Negative stain; B. Immunoperoxidase stain     Fig. 5. Yeasts and cells in lung wash 
 

  
      Fig. 6. Kidney deposits. A. From paraffin; B. Proper fixation             Fig 7. Buffy coat pellet from 50µl blood  
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SEMS, Confocal Microscopy, and the Jay and Silent Bob Saga 
Robert L. Price 

Cell and Developmental Biology and Anatomy 

University of South Carolina, Columbia, SC 29109 
 

Our esteemed President and Program Chair, Jay Jerome, has asked for a somewhat retrospective 
assessment of my time with SEMS.  I joined  SEMS (SEEMS) shortly after moving to South 
Carolina in 1990 and since then members of SEMS have served as a regional resource for 
answers to many questions concerning microscopy in the region and for protocols and 
experimental design.  For all the help and opportunities SEMS members have provided for me 
for nearly 25 years I am very thankful.  These include opportunities to interact with outstanding 
people and scientists regionally, nationally and internationally.  Many of these opportunities have 
emanated from our own JoAn Hudson to present the very first “Basic Confocal Workshop”” at 
the 1996 Greenville/Clemson meeting.  Althouugh this meeting is probably remembered most 
for a banquet with no dessert, it was also the launch of what eventually became the “Jay and 
Silent Bob Basic Confocal Microscopy Show” that has now been presented more times and to 
more attendees than Jay and I can remember from Greenville, SC all the way to Perth, AU.  
Much like the Hollywood “Jay and Silent Bob” movie series that launched in 1994 with 
“Clerks”, perhaps there has never been a more unlikely match (refractive index mismatch?) or 
set of aberrations (chromatic and spherical?) than the personalities that participate in the confocal 
workshops.  During the presentation I will attempt to describe the effects of some of these 
mismatches and aberrations that occur both during our workshops and during image collection 
with a confocal microscope.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



A Brief History of Cilia: What Can Pond Scum Teach us 
about Human Disease? 

 
Johnny L. Carson.  Department of Pediatrics and Center for Environmental Medicine, Asthma, 
and Lung Biology, The University of North Carolina at Chapel Hill 
 
 Anton van Leeuwenhoek using finely developed glass lenses first reported observations 
of “very little animalcules” to the Royal Society of London in the 17th century.  His report was 
likely the first documentation of the action of cilia and flagella in the eukaryotic Protists present 
in pond water.  Late in the 19th century Zimmerman made the first observations of cilia on the 
surface of mammalian cells.  Two revolutionary events of the 20th century, the advent of routine 
biological electron microscopy and the continuing emergence of discoveries in molecular 
genetics, have served to dissect this organelle further and to elucidate its structure, how this 
structure is integrally related to proper function, and how failure of ciliary function confers both 
acute and chronic disease processes in humans.  The vigorous motion of motile cilia and flagella 
is among the most compelling phenomena in biology and gaining an understanding of this 
process was likely the motivation for many early studies.  The motile green algae as well other 
Protists were central to these efforts.  These organisms contributed not only to an early 
understanding of the similarity of their structural organization across the phylogenetic spectrum 
but also of the conservation of the molecular components of which they are comprised.   
 Although human syndromes which we now know are caused by dysfunctional cilia have 
been known for over a century, the pathological basis of even the earliest described conditions 
was not known until the latter part of the 20th century and was based primarily on ultrastructural 
evidence of ciliary dysmorphology.  However, the eukaryotic Protists again have played a 
valuable role by providing structural, functional, proteomic, and genetic markers that have 
facilitated the discovery of structure/function relationships and mutations that confer disease.  In 
addition to human syndromes deriving from mutation, a growing number of studies have 
documented that acute injury by chemical and infectious agents also is capable of conferring 
dysfunction on critical cilia-driven mechanisms in humans thus causing adverse health effects 
and pathogenesis. 
 While the motion of cilia and flagella is compelling, there exist non-motile forms that for 
many years were considered to be vestigial remnants of evolution and non-functional.  Again, the 
eukaryotic Protists such as Chlamydomonas have been central to discoveries of the critical 
signaling functions of cilia. These “primary cilia” have more recently been characterized as the 
cell’s “GPS”, a structure for receiving and relaying signals important to cell, growth, function, 
and homeostasis and their dysfunction contributes as well to a number of human syndromes. 
 Presently, efforts to further elucidate the genetic foundations of structure/function 
relationships of cilia as well as the mechanisms whereby environmental insults provoke cellular 
level injury and disease have created an entirely new class of diseases known as ciliopathies.  
Because these conditions exhibit heterogeneous manifestations in a number of organ systems, 
there remains much to be discovered.  Without question, innovative imaging technologies, 
molecular and genetic techniques, and the collaborative interaction of basic and clinical scientists 
will be integral to these discoveries.    
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Microstructural Imaging using an EBSD Detector 

S. I. Wright, M. M. Nowell 
EDAX, 392 E. 12300 S., Suite H, Draper, UT 840201, USA 

P. P. Camus and T. Rampton 
EDAX, 91 McKee Drive, Mahwah, NJ 07430, USA 

Electron Backscatter Diffraction (EBSD) in the scanning electron microscope (SEM) has 
proven to be a useful tool for characterizing the crystallographic orientation aspects of 
microstructures. With the advent of high-speed digital cameras for EBSD use, it has become 
practical to use the EBSD detector as an imaging device similar to a backscatter (or forward-
scatter) detector. When the EBSD detector is used in this manner, microstructural imaging 
can be performed at rates similar to standard slow scanning in the SEM. The same high 
sample tilt (~70°) geometry used for EBSD is used. The EBSD camera is binned 
considerably – to a 5x5 pixel image. This enables the acquisition rates suitable for imaging to 
be achieved. At such high binning, the captured patterns are not suitable for indexing. 
However, no indexing is required for imaging. Rather, a 5x5 array of images is formed by 
essentially using each pixel bin as an individual scattered electron detector. The images 
formed in this way can be combined to form composite images of the microstructure. The 
flexibility to combine these images together allows different contrast mechanisms to be 
emphasized. While such images lack the quantitative information contained in map data 
obtained by conventional EBSD, they still provide a wealth of information that can be 
obtained at much faster rates and with much less operational EBSD expertise. 
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1972 Danny Akin            Univ. of Georgia 

1973 John Wolosewick Univ. of Georgia 

1974  Murray Bakst  Univ. of Georgia 

1975 William Henk  Univ. of Georgia 

1976 Durland Fish  Univ. Florida 

1978 Dwayne Findley NC State Univ. 

1979 John Weldon  Univ. of Georgia 

 Glen Watkins  NC State Univ. 

1980 Michael Dresser         Duke Univ. 

1981 Chris Sunderman Univ. of Georgia 

 Michael Short            West GA College 

1982 Mark Rigler  Univ. of Georgia 

1983    Patty Jansma  Univ. of Georgia 

1985 Mark Brown  Univ. of Georgia 

1986 Judy King  East Tenn. Univ. 

 James Peter Small III Clemson Univ. 

1987 Robert Roberson Univ. of Georgia 

1988 Rajendra Chaubal Univ. of Georgia 

1989 Josephine Taylor   Univ. of Georgia 

 Graham Piper  Clemson Univ. 

1990 Chi-Guang Wu University of FL 

1991 Karen Snetselarr Univ. of Georgia 

1992 Theresa Singer Univ. of Georgia 

 Kerry Robinson Clemson Univ. 

 Yan-Tao Ma  Clemson Univ. 

 

 

 

 

 

 

1993 Julia Kerrigan  Univ. of Georgia 

1994 Meral Keskintepe Univ. of Georgia 

 John Shields  Univ. of Georgia 

1995 Katalin Enkerli Univ. of Georgia 

1996 Rhonda C. Vann MS State Univ. 

1997 K. C. Arayana  MS State Univ. 

1998 Timothy Wakefield Auburn Univ. 

1999 Wendy Riggs  Univ. of Georgia 

2000 Gail J. Cielo  Univ. of Georgia 

2001 Joanne Maki  Univ. of Georgia 

2002 Rocio Rivers  Univ. of FL 

2003 Patrick J. P. Brown Univ. of Georgia 

 Heather Evans  USC Medical U 

2005 Janet Donaldson MS State Univ. 

2006 Sangmii Lee  MS State Univ. 

2007 Jennifer Seltzer MS State Univ. 

 Tao Wu  GA Tech 

2008   Katherine Mills-Lujan Univ. of Georgia 

2009 Shana Hanes  Auburn Univ. 

2010 Kirthi Yadagiri Clemson Univ. 

2011 Maria Mazillo-May Auburn Univ. 

2012 David Lovett  Univ. of FL 

2013 S. Patnaik  MS State Univ.  

 

 

 

 

 

 

 

 



CONTRIBUTIONS and RECOGNITION  
of SEMS MEMBERS BY MSA  

 
SEMS is a local affiliate of the Microscopy Society of America and has benefited as well as contributed 
to the success of each other.   
  
 SEMS has produced three presidents of MSA:  Sara Miller, Jay Jerome, and Janet Woodward. 
 
 In terms of overall service to the society and microscopy, SEMS has six MSA Fellows: 
  Raymond Hart, Sara Miller, Jay Jerome, Janet Woodward, Robert Simmons and Bob Price. 
 
 Four SEMS members are recipients of the Morton D. Maser Distinguished Service Award: 
  Raymond Hart, Jay Jerome, Bob Price and Janet Woodward. 
 
 Two members of SEMS have been recognized for the Outstanding Biological Technologist 
                       Award:   Ben Spurlock and E. Ann Ellis  
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SE(E)MS CHAIRPERSONS / PRESIDENTS 
(1964-1985 Chairperson; 1986-present President) 

 

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 

1984-85 Timothy Fitzharris 

1985-86 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 W. Gray (Jay) Jerome III 

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 
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