Full-Day Symposium
Saturday, April 9th, 2016
Location: Calit2 Auditorium
University of California, Irvine

Microscopy Society of America Invited Speaker
Jeanette Killius
Northeast Ohio Medical University

Gold sponsors

Your SCSMM Board would like to bring you an excellent
program for the upcoming full-day Symposium to be held on
April 9th 2016 at Calit2 Auditorium at the University of
California, Irvine.
We are achieving our goals through
inviting top speakers and also guiding the field, pointing out
the challenges ahead and approaches we might take. Our
upcoming symposium, dedicated to hybrid approaches in
microscopy, is vivid proof of these attempts.
Besides
indicating significant challenges for researchers in both life
and materials sciences, it continues the conversation about
nanoscience and in-situ environmental TEM.
We are honored to have Microscopy Society of America Invited Speaker Jeanette
Killius, 2014 MSA president, give an inspiring talk on “Limits and Advantages of Light
and Electron Microscopy When Studying Neural Circuits”, and Prof. Xiaoqing Pan,
Director of Irvine Materials Research Institute (IMRI), Henry Samueli Endowed Chair in
Engineering and Professor of Chemical Engineering & Materials Science and Physics &
Astronomy at University of California – Irvine, talk about atomic resolution
transmission electron microscopy at atmospheric pressure at elevated temperature.
Along with Ms. Killius and Prof. Pan, our invited speakers Prof. Shigeki Watanabe
(Johns Hopkins University), Dr. Paul Webster (Oak Crest Institute of Science) and Dr.
Matthew Mecklenburg (University of Southern California) will make our symposium a
remarkable event.
In keeping with tradition, our full-day symposium will include a competition for
graduate student presentations. The best platform talk and the best poster will be
given cash awards to support travel to M&M-2016. Image competition awards will be
presented as well.
Our board is well established and actively operating. At a brief business meeting
during the Symposium, we will present our annual report and the proposed board
members identified in the newsletter. We hope you will support our team.
Finally, I would like to acknowledge and thank all of our members including,
corporate, flyer advertisers, and meeting sponsors.
Our Symposium is being
supported by Irvine Division of California Institute for Telecommunication and
Information Technology (Calit2) and the Irvine Materials Research Institute (IMRI) at
UCI. As of now our Gold Level sponsors are: RMC/Boeckeler Instruments, Marine
Reef International, Bruker Corporation, AFM Workshop and Ted Pella; Silver: JEOL
USA Inc., FEI Incorporated, Oxford Instruments, and EDAX. These significant
sponsorships make our meetings what they are. Please remember to visit the vendor
booths and help make the vendor’s sponsorships worthwhile for them.
Jian-Guo Zheng
President, SCSMM

SCSMM 2016 Full-Day Symposium Schedule (tentative)
08:00 – 9:00

Registration

09:00 – 09:10 Welcome address
09:10 – 9:50

9:50 – 10:05

Limits and Advantages of Light and Electron Microscopy When
Studying Neural Circuits
Jeanette Killius, Northeast Ohio Medical University (NEOMED)
Vendor talk

10:05 – 10:25 Coffee Break
10:25 – 11:05 Atomic resolution transmission electron microscopy at atmospheric
pressure at elevated temperature
Xiaoqing Pan, University of California – Irvine
11:05 – 11:35 Bacterial biofilms present challenges for researchers and physicians
Paul Webster, Oak Crest Institute of Science
11:35 – 11:50 Vendor talk
11:50 – 13:00 Lunch Break and IMRI facility tour
13:00 – 13:15 Business Meeting
13:15 – 13:45 Correlative Microscopy: Adding Motion and Color to Electron
Micrographs
Shigeki Watanabe, Johns Hopkins University
13:45 – 15:00 Student Presentations:
15:00 – 16:00 Coffee Break and Poster Session
16:00 – 16:30 An Introduction to Nanoscale Thermometry
Matthew Mecklenburg, University of Southern California
16:30 – 16:45 vendor talk
16:45 – 17:15 Student Awards Presentations and Closing Statement

Directions: Click here to get driving directions, the campus map and parking
information from the site:

Anteater
Parking
Calit2
Enter the campus from East Peltason and take Anteater Drive into the Anteater
Parking Structure. Exit the structure by foot to East Peltason and follow pedestrian
signs to Calit2

Calit2 Auditorium
University of California, Irvine
4100 Calit2 Building, Irvine, CA 92697-2800
Phone: 949-824-6900
http://www.calit2.uci.edu

Registration & RSVP
RSVP Is Required
Due to the generous support of our corporate members, registration for this meeting
is included in the membership dues. If you are not currently a member, please
complete the enclosed membership form and bring it with you to the meeting.
Membership dues are:
Regular: $25.00

Student: $10.00

Corporate: $100.00

Please respond no later than 5 p.m. Friday, April 2nd , 2016
Click here for the on-line RSVP form. You may indicate any special needs
in the “Words to SCSMM Board” field in the registration form.
If you have any questions, please contact: Dr. Zhuo Li at ZhuoLi@coh.org

Membership Application 2015 - 2016
Membership Valid Through August 31, 2016
(please type)
*Name: ______________________________________________________________________
*Institution: _________________________________________________________________
Address: ____________________________________________________________________
______________________________________________________________________________
City, State Zip_______________________________________________________________
*Phone: _____________________________________________________________________
*E-mail address: ____________________________________________________________
Web Site: ___________________________________________________________________
*Mandatory fields
Please check the appropriate membership category:

 Regular @ $25.00
 Student @ $10.00
 Corporate @ $100.00

Corporate Memberships are entitled to two individual member listings. If you have
selected a Corporate Membership, please copy this form and provide details for the
second listing. Write “2nd Listing” at top of form. Please attach a check for the
appropriate amount made payable to SCSMM. You may bring this form along
with your dues to any of our meetings or mail to:
SCSMM c/o Mark Armitage
Micro Specialist
587 E North Ventu Park Road #304
Thousand Oaks, CA 91320
For further details visit SCSMM web site: www.scsmm.org

ABSTRACTS
Limits and Advantages of Light and Electron Microscopy When
Studying Neural Circuits
Jeanette Killius
Northeast Ohio Medical University (NEOMED)
The neural pathways associated with hearing are complex. Sounds reach the ear and
are translated into frequencies by the cochlea. These frequencies are transmitted
along the ascending auditory pathway through the inferior colliculus (IC) in the
midbrain, to the auditory cortex (AC) of the brain. The AC sorts the frequencies and
then alters nerve cell responses to the sounds in the IC through AC neural
projections of the descending auditory pathway. Thus the IC is a very important
component in hearing as it integrates ascending auditory input AND descending
input.
In this talk, I will discuss light microscopy techniques used to identify AC neurons
and to classify IC neurons as excitatory or inhibitory. TEM ultrastructural studies
will show further identification of synapses and neurons. These studies play into the
future of brain research as outlined in 2013 by President Obama's collaborative
BRAIN Initiative.
Biography: Jeanette Killius, M.S., Sr Laboratory Coordinator in
the Department of Anatomy and Neurobiology at Northeast Ohio
Medical University (NEOMED), served as president of the
Microscopy Society of America in 2014 and past-president in 2015.
Killius began work at NEOMED in 1979 as an electron microscopist
in the Department of Anatomy. She has been an instructor in the
Human Development and Structure course for 25 years and was
laboratory equipment coordinator for the division. She is currently
working with neuroscientists in her department to use TEM to
trace neural connections in the brain related to hearing.
Killius has been a member of MSA since 1982 and served on numerous committees,
including Secretary for the Local Arrangements Committee for the 1997 Microscopy &
Microanalysis meeting in Cleveland, Ohio. She was elected to MSA Council as a
director from 2003-05 and as secretary from 2006-11. She is a 2006 recipient of the
MSA Morton D. Maser Distinguished Service Award for her years of committee work.
Killius joined the local Microscopy Society of Northeast Ohio (MSNO) in 1980 and
served as trustee, newsletter editor, secretary and president. In 1986, she was a
charter member of the governing board of the Great Lakes Microscopy Affiliates
(GLMA), a conglomerate of six local societies bordering the Great Lakes. She was
chair of the Cleveland GLMA meeting in 1991.

Atomic resolution transmission electron microscopy at atmospheric
pressure at elevated temperature
Xiaoqing Pan
University of California - Irvine
The ability to monitor dynamic process in-situ is crucial for understanding structureproperty relationships in nano-engineered materials. In the past decade, the majority
of the in-situ transmission electron microscopy (TEM) studies involving gas reaction
were conducted in an environmental transmission electron microscope (ETEM),
where the pressure is typically 1/100 of the pressure used in realistic environment.
To overcome this obstacle, Protochips has developed a novel Atmosphere TM system
[1], which consists of a MEMS-based closed cell, a heating holder, and a gas delivery
manifold.
We used this system to study the dynamic evolution of
nanostructures during gas-solid reactions, including
Pd@CeO2 methane combustion catalyst, PtCo oxygen
reduction reaction (ORR) catalyst and sintering
mechanism of supported Pt metal particles are explored
using this novel in-situ technique. In-situ atomic resolution
TEM observations show that the modular Pd@CeO 2
subunits undergo structural evolution over a wide
temperature range and that the Pd and ceria nanoparticle
constituents of Pd@CeO2 participate in a dynamical
process that leads to the formation of a new,
unanticipated structure comprised of an intimate mixture of Pd, Ce, Si, and O, with
very high dispersion. This finding raises new questions about the origin of the
exceptional activity of this catalyst. We also studied core-shell structured
nanoparticles with a thin Pt shell and non-noble metal core (Fe, Co, Ni, etc.), which is
a promising oxygen reduction reaction (ORR) catalyst in polymer electrolyte
membrane fuel cells. A novel oxygen-driven core-shell formation process was
revealed, as a layer-by-layer growth of the Pt shell was observed at atomic scale
under an atmospheric oxygen pressure. Calculations based on density functional
theory (DFT), which are in excellent accordance with our experimental results,
provide a clear understanding of the effect of oxygen on the Pt shell growth. These
findings shed new light on the core-shell formation mechanism and are expected to
aid the future design of Pt-M catalysts.
Biography: Xiaoqing Pan is a professor and Henry Samueli Endowed Chair in
Engineering, at UC Irvine in The Henry Samueli School of Engineering’s Department
of Chemical Engineering & Materials Science and the School of Physical Sciences
Department of Physics & Astronomy. He is also the inaugural director of the Irvine
Materials Research Institute (IMRI).
Previously, Pan was the endowed Chair Professor (Richard F. and Eleanor A. Towner
Professor of Engineering) in the University of Michigan’s Department of Materials
Science and Engineering. He was also Director of Electron Microbeam Analysis
Laboratory at the University of Michigan, Ann Arbor. He received his bachelor’s and

master’s degrees in physics from Nanjing University, and his doctorate in physics
(1991) from the University of Saarland, Germany. After postdoctoral research at the
Max-Planck Institut für Metallforschung in Stuttgart, he joined the faculty of MS&E
at Michigan as an associate professor without tenure in 1996, and was promoted to
professor with tenure in 2004. Pan has received many awards, including the National
Science Foundation’s CAREER Award and the Chinese NSF’s Outstanding Young
Investigator Award. He was awarded a named Cheung-Kong Distinguished Visiting
Professorship (Nanjing University 2008 - 2010), and was also awarded the National
Distinguished Professorship (China 1000 Talent Program) as Visiting Professor at
Nanjing University in 2009. He was an overseas member of the Scientific Review
Board, Chinese Academy of Science, 2005-2010. He has been serving as a member
on the Advisory Committee of the Overseas Chinese Affairs Office of the State
Council, China, since 2011. He is also a member of the Physical Sciences Panel of the
Hong Kong Research Grants Council (RGC) since 2013. Pan was elected to be a
Fellow of the American Ceramic Society in 2011, a Fellow of the American Physical
Society in 2013, and a Fellow of the Microscopy Society of America.
Pan has published over 200 peer-reviewed scientific papers in scholarly high impact
factor journals, including e.g. Nature, Science, Nature Materials, Nature
Communications, Physical Review Letters, Nano Letters, and Advanced Materials. His
work has been cited over 7000 times with his highest single paper citation of 639 and
his publication h-factor is 47.
Pan's research interests center on understanding the atomic-scale structure-property
relationships of advanced functional materials, including oxide electronics,
nanostructured ferroelectrics and multiferroics, and catalysts. He is recognized
internationally for his work in materials physics and electron microscopy that have
led to the discovery of new properties and novel functionalities in technologically
important materials. His pioneering contributions include the development of
methods to quantitatively map the electrical polarization in ferroelectrics at atomic
resolution, and methods to uncover the effects of boundary conditions on
ferroelectricity, including polarization mapping, first observation of ferroelectric
vortices, and dynamic behaviors of ferroelectric domains during electrical switching
under applied electric field in TEM.

Correlative Microscopy: Adding Motion and Color to Electron Micrographs
Shigeki Watanabe
Department of Cell Biology, Johns Hopkins University
swatana5@jhmi.edu
Electron micrographs depict subcellular organization of a cell but often lack temporal
and molecular information. What is the cell doing? Where are proteins in the cell? To
overcome these limitations, I have developed two novel techniques: “flash-and-freeze”
and nano-resolution fluorescence electron microscopy. “Flash-and-freeze” adds
temporal information by stimulating physiological changes in neurons with
channelrhodopsin and capturing the subsequent cellular dynamics with highpressure freezing. Nano-resolution fluorescence electron microscopy adds molecular
information to electron micrographs by coupling super-resolution fluorescence
imaging with electron microscopy. I am using these two techniques to study
membrane and molecular dynamics of synapses.
Synaptic vesicles turn over rapidly at a synapse to sustain communication between
neurons. They fuse with the plasma membrane during neurotransmission and are
subsequently recovered by endocytosis. Endocytosis of synaptic vesicles is thought to
be slow, requiring clathrin and clathrin-associated proteins. However, kinetic studies
have suggested that endocytosis might be rapid. Using the “flash-and-freeze”
approach, I have demonstrated that an alternative, ultrafast mechanism is at work.
Ultrafast endocytosis retrieves membrane in a large vesicle within 100 ms after
exocytosis. These large endocytic vesicles are delivered to an endosome. Clathrin then
regenerates synaptic vesicles from endosomes. These results likely alter the current
dogma in the field.
Biography: Shigeki Watanabe was raised in Japan. He
receives his Bachelor’s degree from the University of Utah
in 2004. Under the direction of Erik Jorgensen, he studied
three aspects of neurotransmission: ultrastructural
localization of synaptic proteins, morphological analysis of
stimulated neurons, and connectomes. He established the
method, called ‘flash-and-freeze’, that allows visualization
of membrane trafficking events in electron micrographs at
a millisecond temporal resolution. He received his PhD
from the University of Utah in 2013. For his postdoctoral
work, he moved to Christian Rosenmund’s laboratory in Berlin, Germany, and
studied synaptic transmission and plasticity in mammalian central synapses. In
2016, Watanabe established his own laboratory in the Department of Cell Biology at
the Johns Hopkins University. The Watanabe laboratory studies the cellular and
molecular basis of synaptic transmission and plasticity, focusing on the glutamate
receptor trafficking. He is the recipient of 2013 Nemko Prize from the Society for
Neuroscience, 2015 Eppendorf and Science Prize, Emil du Bois-Reymond Prize from
the German Physiological Society, and Merton Bernfiled Award from the American
Society for Cell Biology.

An Introduction to Nanoscale Thermometry
Matthew Mecklenburg
University of Southern California
Abstract: Our exploration of nanoscale materials requires more than just imaging,
elemental analysis, and chemical analysis. Scaling down measurements of electric
fields, magnetic fields, heat, and temperature to the nanoscale is challenging because
our smallest sensors are often bigger than our sample (such as a nanoparticle). To
overcome this challenge we must invent new techniques to study nanoscale changes
in electric fields, magnetic fields, temperature, and many other quantities. This talk
will focus on different techniques that have been developed, and those that are in
development, to measure temperature at the nanoscale. It will cover techniques for
atomic force microscopy, x-ray microscopy, and electron microscopy. In the field of
electron microscopy techniques have been recently developed that bring thermometry
to a spatial resolution not limited by the microscope’s resolution, but are instead only
limited by the fundamental properties of the material. This limit opens up questions
about what physics limits the spatial resolution of temperature.
Biography: Dr. Mecklenburg graduated with a Ph. D.
in physics from the University of California, Los
Angeles under the supervision of Chris Regan in the
fall of 2011. His thesis work involved understanding
the fundamental physics of electron and photons
interactions with graphene. After graduation he
worked as a staff scientist and principal investigator
at The Aerospace Corporation, a federally funded
research and development center (The Aerospace
Corporation, The US Air Force, JPL and NASA), and
there he developed new in situ transmission electron microscopy techniques. He
currently works at USC’s Center for Electron Microscopy and Microanalysis (CEMM)
as a staff scientist and principal investigator studying nanoscale thermal transport
and nanoscale electrical transport.

Bacterial biofilms present challenges for researchers and physicians
Paul Webster, Ph.D.
Oak Crest Institute of Science, Pasadena, CA 91107
California Institute of Technology; Children’s Hospital Los Angeles
The overwhelming majority of bacteria live in slime-embedded microbial communities
called biofilms. Typically these structures adhere to a surface, but often the bacteria
in the biofilm community adhere to one another. Bacteria found in the environment
with important roles in plant growth will form biofilms, as will disease-causing
pathogens in humans. The biofilm phenotype presents many challenges for
identification, treatment and study. However, examination of biofilm structure and
composition are important first steps in understanding what biofilms are, how they
form, and how the might be controlled. Experimental manipulation of biofilm
formation may assist in the understanding of how to prevent their formation or
control their spread.
This talk will reveal the ultrastructure of biofilms formed by different bacterial
species, and will show that some bacteria express proteins that are biofilm-specific.
Manipulation of bacteria to promote biofilm formation may be as simple as exposing
them to antibiotics, a finding that may have profound consequences on how we treat
infections.
Biography: Paul Webster trained as a cell biologist and
protozoologist and
learned electron microscopy in his spare
time. He has been an invited instructor on many practical
courses focusing on EM technologies both in the USA and
throughout the world. Born and educated in the UK, he ran an
EM lab in Nairobi, Kenya with Don W. Fawcett. There he studied
African trypanosomes and was the first to apply post-embedding
immunocytochemical labeling approaches to these organisms.
From Nairobi, Paul moved to New Haven where he ran the Center
for Cell Imaging at the Yale School of Medicine. He moved to Los
Angeles after being recruited by the House Ear Institute to
establish a shared imaging facility to serve the Institute and local community. It was
at the House Ear Institute that he developed an interest in biofilms and their role in
middle ear infections in children. He remained at the House Ear Institute until it was
closed down, and after a short spell in the CEMMA at USC, he moved to the Oak
Crest Institute of Science (OCIS) in Pasadena as their imaging specialist. The OCIS is
a non-profit organization that blends government and foundation funded biomedical
and environmental research with programs offering high school and undergraduate
students intensive hands-on training in basic research.

The Southern California Society for Microscopy and Microanalysis
wishes to acknowledge the following Corporate Members who
faithfully advertise in our Meeting Announcements, sponsor
meetings and have renewed their commitment to our society for the
2015 - 2016 year.
AFM Workshop
Paul West
MAckenzie Munger
1424 E 3rd St
Signal Hill, CA 90755
Phone: 888-671-5539
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Phone: 520-745-0001
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Bruker Nano Analytics
Brian Miller
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KD Derr
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EDAX, Inc.
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FEI Company
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JEOL USA, Inc
Chris Rood
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Marine Reef International, Inc.
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Phone: 949-723-0283
Fax: 949-266-5672
Email: pdegeorge@marinereef.com
Oxford Instruments
Aaron Drake
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Email: aaron.drake@oxinst.com
Ted Pella, Inc.
Jack Vermeulen
Phone: 800-237-3526
Email: sales@tedpella.com
Tousimis Research Corporation
Melissa Dubitsky
Hyun Park
2211 Lewis Ave
Rockville, MD 20851
Phone.: 301-881-2450
Fax: 301-881-5374
Email: trc@tousimis.com
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