Volume 28, Number | February 2022

Microscopy
Microanalysis

! N/ H“ B CAMBRIDGE
u y N ' UNIVERSITY PRESS

Microscopy Society of America \ ISSN 1431-9276


https://doi.org/10.1017/S1431927622000204

T diatomeknives

IATOME

\the incomparable Diamond Knife
ﬁ for all fields of research...

DIATOME Diamond Knives are

e tieip NEUROSCIENCE
the premier knife for biological

and materials applications, Micro-Optical Sectioning Tomography to Obtain a High-Resolution
compatible with all Atlas of the Mouse Brain Anan Li, Hui Gong, Bin Zhang, Qingdi

. Wang, Cheng Yan, Jingpeng Wu, Qian Liu, Shaoqun Zeng,
ultramicrotomes. Qingming Luo
Britton Chance Center for Biomedical Photonics, Wuhan National
HeIfe Clerz 0 [CEREEIEECISTERAEVIEA | ahoratory for Optoelectronics—Huazhong University of Science and

relied on DIATOME Diamond Technology, Wuhan 430074, P. R. China.
Knives superior quality,
reliability, and durability. And
with proper use, they require
far less resharpening than any cryosection with a 3D reconstruction. Erik Bos and Peter J. Peters,

; ; Netherlands Cancer Institute, Amsterdam. (see: J. Lefman, P. Zhang,
other knife, making them >

i 9 T. Hirai, RM. Weis, J. Juliani, D. Bliss, M. Kessel, E. Bos, P.J. Peters,
economical as well. S. Subramaniam: Three-dimensional electron microscopic imaging of
Resharpened DIATOME knives membrane invaginations in Echerichia coli overproducing the
undergo the same stringent chemotaxis receptor Tsr. J. Bacteriol. 2004 Aug; 186(15): 5052-61.)

optical checking and sectioning
test as new knives. The same MATER'ALS

flawless quality is guaranteed. , _ _ _
ABS, stained with 0s04, sectioned at room temperature with the

ultra sonic knife, section thickness 50nm. Note the almost perfect
a\ojolller=tilelaisReli=Raltinnlsi(ellSREIAe s spherical shape of the large rubber particles and the preservation
include sectioning of hard or of the inclusions inside. Also the smaller dense rubber particles
are well preserved. B.Vastenhout, Dow Benelux N.V. Terneuzen,

soft industrial samples, The Netherlands.

embedded biological samples,
alternating ultrathin/semithin,
and frozen hydrated samples.
Please see our website for a
complete applications guide.

Ultra-Wet 35°
Ultra Jumt

Get them from
THE source...

DIATOME U.S.

P.0. Box 410 * 1560 Industry Rd.
Hatfield, Pa 19440
Tel: (215) 412-8390

Fax: (215) 412-8450 ,@"

email: info@diatomeknives:com



https://doi.org/10.1017/S1431927622000204

MICroscopy w
Microanalysis

An International Journal for the Biological and Physical Sciences

THE OFFICIAL JOURNAL OF MICROSCOPY SOCIETY OF AMERICA
MICROANALYSIS SOCIETY
MICROSCOPICAL SOCIETY OF CANADA /

SOCIE TE DE MICROSCOPIE DU CANADA
MEXICAN MICROSCOPY SOCIETY
BRAZILIAN SOCIETY FOR MICROSCOPY AND MICROANALYSIS
VENEZUELAN SOCIETY OF ELECTRON MICROSCOPY
EUROPEAN MICROBEAM ANALYSIS SOCIETY
AUSTRALIAN MICROSCOPY AND MICROANALYSIS SOCIETY
PORTUGUESE SOCIETY FOR MICROSCOPY
ELECTRON MICROSCOPY SOCIETY OF INDIA
PUBLISHED IN AFFILIATION WITH ROYAL MICROSCOPICAL SOCIETY
GERMAN SOCIETY FOR ELECTRON MICROSCOPY
BELGIAN SOCIETY FOR MICROSCOPY

MICROSCOPY SOCIETY OF SOUTHERN AFRICA

Editor-in-Chief

John Mansfield

4304 Spring Lake Blvd.
Ann Arbor, MI 48108-9657
e-mail: thejfmjfm@me.com

Administrative Editor
John Shields

University of Georgia
Athens, GA 30602
e-mail: jpshield@uga.edu

Biological Sciences Applications Editors
W. Gray (Jay) Jerome

Department of Pathology, Microbiology and
Immunology

U-2206 MCN

Vanderbilt University

Nashville, TN 37232-2561

e-mail: jay.jerome@vanderbilt.edu

Elizabeth Wright

Department of Biochemistry

College of Agricultural and Life Sciences
University of Wisconsin

Madison, WI 53706-1544

e-mail: erwright2@wisc.edu

Deborah Kelly

Department of Biomedical Engineering
College of Engineering

Pennsylvania State University
University Park, PA 16802-4400
e-mail: debkelly@psu.edu

Cultural Heritage Applications Editor
Edward P. Vicenzi

Smithsonian Institution, Museum
Conservation Institute

4210 Silver Hill Rd., Suitland, MD 20746
e-mail: VicenziE@si.edu

Materials Sciences Applications Editors
Vinayak Dravid

Materials Science and Engineering
Northwestern University

Evanston, IL 60208-3105

e-mail: v-dravid@nortwestern.edu

Georg E. Fantner

Interfaculty Institute for Bioengineering
Ecole Polytechnique Fédéral de Lausanne
Lausanne 1015, Switzerland

e-mail: georg.fantner@epfl.ch

David J. Larson

CAMECA

5500 Nobel Drive

Madison, WI 53711

e-mail: david.larson@ametek.com

Tan MacLaren

Materials and Condensed Matter Physics
School of Physics and Astronomy
University of Glasgow

Glasgow G12 8QQ, UK

e-mail: Jan.MacLaren@glasgow.ac.uk

Ross Marceau

Institute for Frontier Materials
Deakin University

Geelong, VIC 3216, Australia
e-mail: r.marceau@deakin.edu.au

Joseph Michael

Sandia National Laboratories

P.O. Box 5800, Albuquerque, NM 87185
e-mail: jrmicha@sandia.gov

Stephen R. Niezgoda

Materials Science and Engineering
Mechanical and Aerospace Engineering
The Ohio State University

Smith Laboratory

Columbus, OH 43210

e-mail: niezgoda.6@osu.edu

Yoosuf N. Picard

Materials Science & Engineering
Carnegie Mellon University
Pittsburgh, PA 15213

e-mail: ypicard@cmu.edu

Daniel Ruscitto

GE Research

Niskayuna NY 12309

e-mail: dan.ruscitto@gmail.com

Masashi Watanabe

Dept. of Mater. Sci. & Eng.

Lehigh University, Bethlehem, PA 18015
e-mail: masashi.watanabe@lehigh.edu

Special Issues and Reviews Editor
David J. Smith

Department of Physics

Arizona State University, Tempe,
AZ 85287-1504

e-mail: david.smith@asu.edu

Micrographia Editor

Jay Potts

Department of Cell Biology and Anatomy
School of Medicine

University of South Carolina

Columbia, SC 29209

e-mail: jay.potts@uscmed.sc.edu

Book Review Editor

Cynthia Goldsmith

Centers for Disease Control, Atlanta, GA 30333
e-mail: csgl@cdc.gov

Mé&*M Program Guide Editor

Richard L. Martens

1013 Bevill Building

Box 870164, Tuscaloosa, AL 35487-0164
e-mail: rmartens@caf.ua.edu

Proceedings Editor

Gail Celio

University of Minnesota, St. Paul, MN 55108
e-mail: celio00l@umn.edu

https://doi.org/10.1017/51431927622000204 Published online by Cambridge University Press


https://doi.org/10.1017/S1431927622000204

Microscopy we
Microanalysis

Editorial Board

Ralph Albrecht
Ilke Arslan

Mary Grace Burke
Barry Carter

Wah Chiu

Marc De Graef
Niels de Jonge
Elizabeth Dickey
Mark Ellisman
Pratibha Gai
Marija Gajdardziska-Josifovska
Paul Kotula
William Landis
Charles Lyman
Dale Newbury
Robert Price
Jean-Paul Revel
David Smith

Nan Yao

Nestor Zaluzec

© MICROSCOPY SOCIETY OF AMERICA 2019

University of Wisconsin, Madison, Wisconsin

Argonne National Laboratory, Lemont, Illinois

University of Manchester, Manchester, UK

University of Connecticut, Storrs, Connecticut

Baylor College of Medicine, Houston, Texas

Carnegie Mellon University, Pittsburgh, Pennsylvania

INM Institute for New Materials, Saarbriicken, Germany
North Carolina State University, Raleigh

University of California at San Diego, San Diego, California
University of York, United Kingdom

University of Wisconsin-Milwaukee, Milwaukee, Wisconsin
Sandia National Labs, Albuquerque, New Mexico
University of Akron, Akron, Ohio

Lehigh University, Bethlehem, Pennsylvania

National Institute of Standards and Technology, Gaithersburg, Maryland
University of South Carolina, Columbia, South Carolina
California Institute of Technology, Pasadena, California
Arizona State University, Tempe, Arizona

Princeton University, Princeton, New Jersey

Argonne National Laboratory, Argonne, Illinois

Editorial Board Representatives from Affiliated Societies

Donovan Leonard Oak Ridge National Laboratory (MAS)

Gautam Kumar Dey Bhabha Atomic Research Centre (EMSI)

Gema Gonzalez Venezuelan Institute for Scientific Investigation (Venezuela)
Michael Robertson Acadia University, Wolfville, Nova Scotia (Canada)

Louise Cole The University of Technology, Sydney, Australia (AMMS)
Guillermo Solorzano Pontificia Universidade Catolica, Rio de Janeiro (Brazil)

Mike Matthews Atomic Weapons Establishment, Reading, Great Britain (EMAS)
Miguel Yacaman Mexico Institute for Nuclear Research (Mexico)

Henrique Almeida Universidade do Porto (Portugal)

Founding Editor

Jean-Paul Revel California Institute of Technology, Pasadena, California

Previous Editors-in-Chief

Dale Johnson University of South Florida, Tampa, Florida
Charles Lyman Lehigh University, Bethlehem, Pennsylvania
Robert L. Price University of South Carolina, Columbia, South Carolina

This journal is part of the Cambridge Core service. Access to online tables of contents and article abstracts is available to all
researchers at no cost. Access to full-text articles online is provided to those with online subscription. Online subscriptions
must be activated. Once your subscription is activated, free access to past, present, and forthcoming articles is available at:

Microscopy and Microanalysis website: cambridge.org/MAM.

Instructions for authors submitting manuscripts may be found at cambridge.org/MAM. Select “Further Information” then
select “Instructions for Contributors.”

https://doi.org/10.1017/51431927622000204 Published online by Cambridge University Press



https://doi.org/10.1017/S1431927622000204

Microscopy AND Microanalysis

Microscopy and Microanalysis publishes original research papers dealing
with a broad range of topics in microscopy and microanalysis. These
include articles describing new techniques or instrumentation and their
applications, as well as papers in which established methods of micros-
copy or microanalysis are applied to important problems in the fields
of biology or materials science. Microscopy and microanalysis are defined
here in a broad sense, and include all current and developing approaches
to the imaging and analysis of microstructure. The criteria for acceptance
of manuscripts are the originality and significance of the research, the
quality of the microscopy or microanalysis involved, and the interest
for our readership.

Four types of communications are published in the Journal. Regular
Articles are of substantial length and describe the findings of an original
research project that satisfies the aims and scope of the Journal, described
above. Review Articles summarize the current status of an important
area within the aims and scope of the Journal. Letters to the Editor usu-
ally contain comments on recent articles that have appeared in the
Journal. Book Reviews are also published, but these are solicited only
through the Book Review Editor.

Instructions for Contributors

Instructions for authors contributing manuscripts may be found at http:/
mc.manuscriptcentral.com/mam under “Resources: Instructions and
Forms.” Authors may also visit cambridge.org/mam, select “Information,”
and then select “Instructions for Contributors.”

Copyright Information

Submission of a manuscript implies: that the work described has not been
published before (except in the form of an abstract or as part of a pub-
lished lecture, review, or thesis); that it is not under consideration for pub-
lication elsewhere; that its publication has been approved by all coauthors,
if any, as well as by the responsible authorities at the institute where the
work has been carried out; that, if and when the manuscript is accepted
for publication, the authors agree to automatic transfer of the copyright
to the Microscopy Society of America; that the manuscript will not be
published elsewhere in any language without the consent of the copyright
holders; and that written permission of the copyright holder is obtained
by the authors for material used from other copyrighted sources.

All articles published in this journal are protected by copyright, which
covers the exclusive rights to reproduce and distribute the article (e.g., as
offprints), as well as all translation rights. No material published in this
journal may be reproduced photographically or stored on microfilm, in
electronic data bases, video disks, etc., without first obtaining written per-
mission from the publisher.

The use of general descriptive names, trade names, trademarks, etc., in
this publication, even if not specifically identified, does not imply that
these names lack protection by the relevant laws and regulation.

Authorization to photocopy items for internal or personal use, or the
internal or personal use of specific clients, is granted by Cambridge
University Press, provided that the appropriate fee is paid directly to
Copyright Clearance Center, 222 Rosewood Drive, Danvers, MA 01923,
USA [Tel: (508) 750-8400], stating the ISSN (1431-9276), the volume,
and the first and last page numbers of each article copied. The copyright
owner’s consent does not include copying for general distribution, pro-
motion, new works, or resale. In these cases, specific written permission
must first be obtained from the publisher.

Disclaimer

The Microscopy Society of America, the other societies stated, and
Cambridge University Press cannot be held responsible for errors or
for any consequences arising from the use of the information contained
in this journal. The appearance of scientific reports and/or workshops, or
any other material in Microscopy and Microanalysis does not constitute
an endorsement or approval by The Microscopy Society of America of
the findings, data, conclusions, recommendations, procedures, results,
or any other aspect of the content of such articles. The appearance of
advertising in Microscopy and Microanalysis does not constitute an
endorsement or approval by The Microscopy Society of America of the

https://doi.org/10.1017/51431927622000204 Published online by Cambridge University Press

Aims and Scope

quality or value of the products advertised or any of the claims, data, con-
clusions, recommendations, procedures, results, or any other information
included in the advertisements.

While the advice and information in this journal is believed to be true
and accurate at the date of its going to press, neither the authors, the edi-
tors, nor the publisher can accept any legal responsibility for any errors
or omissions that may be made.

Subscription Information

Microscopy and Microanalysis is published bimonthly in February, April,
June, August, October, and December by Cambridge University Press
(1 Liberty Plaza, New York, NY 10006). Three supplements (Meeting
Guide, Program Guide, and Proceedings) are published in June and August.

Society Rates: Members of the Microscopy Society of America should
contact the MSA Business Office for all subscription inquiries:
Microscopy Society of America, 11130 Sunrise Valley Dr, Suite 350,
Reston, VA 20191, Tel.. (703) 234-4115, Email: associationmanage-
ment@microscopy.org, URL: www.microscopy.org. Members of other
affiliated societies should contact their respective society business offices
for all subscription inquiries.

Subscription Rates: Institutions print and electronic: US $2537.00 in the
USA, Canada, and Mexico; UK £1527.00+VAT elsewhere. Institutions
online only: US $1599.00 in the USA, Canada, and Mexico; UK
£968.00 + VAT elsewhere. Individuals print plus online: US $742.00 in
the USA, Canada, and Mexico; UK £451.00+VAT elsewhere. Prices
include postage and insurance.

USA, Canada, and Mexico: Subscribers in the USA, Canada, and Mexico
should send their orders, with payment in US dollars or the equivalent
value in Canadian dollars, to: Cambridge University Press, Customer
Services Department (Journals), 1 Liberty Plaza, New York, NY 10006,
USA. Tel: (845) 353-7500. Fax: (845) 353-4141. Orders may be phoned
direct (toll free): (800) 872-7423. E-mail: journals_subscriptions@cup.org.

Outside North America: Subscribers elsewhere should send their orders,
with payment in sterling, to: Customer Services Department (Journals),
Cambridge University Press, University Printing House, Shaftesbury
Road, Cambridge CB2 8BS, UK. Tel: +44 (0)1223 326070. Fax: 44 (0)
1223 325150. E-mail: journals@cambridge.org

Change of address: Allow six weeks for all changes to become effective.
All communications should include both old and new addresses (with
postal codes) and should be accompanied by a mailing label from a
recent issue. Society members should contact their respective society
business offices to inform them of address changes.

Editorial Office

John Mansfield, Editor in Chief, 4304 Spring Lake Blvd., Ann Arbor, MI
48108-9657, USA; Tel: (734) 994-3096; Fax: (734) 763-2282; E-mail:
thejfmjfm@me.com.

Office of Publication
Cambridge University Press, 1 Liberty Plaza, New York, NY 10006, USA;
Tel: (212) 337-5000; Fax: (212) 337-5959.

Advertising Sales & Production
Kelly Miller, M.J. Mrvica Associates, Inc., 2 West Taunton Avenue,
Berlin, NJ 08009, USA; Tel: (856) 768-9360; Fax: (856) 753-0064.

© 2022 by Microscopy Society of America. Printed in the United States
on acid-free paper. Periodicals postage paid at New York, NY, and addi-
tional mailing offices. Return postage guaranteed. Postmaster: Send
address changes in the US.A. and Canada to Microscopy and
Microanalysis, Subscription Department, Cambridge University Press, 1
Liberty Plaza, New York, NY 10006.


https://doi.org/10.1017/S1431927622000204

Advancing A Pl

Microscopy, Digital
Slide Scanning,

Deep Tissue Analysis,
Genome Sequencing

Fast Nano-Focus
Scanner - V-308

7mm Travel
10nn Resolution

wWww.pi.ws/v308

https://doi.org/10.1017/51431927622000204 Published online by Cambridge University Press


https://doi.org/10.1017/S1431927622000204

MICroscopy
Microanalysis

An International Journal for the Biological and Physical Sciences

Volume 28, Number 1
February 2022

On the Cover: 3D model of a metastatic clus-
ter from Malignant Pleural Effusion collected
from women with breast cancer history. The
authors used the software ZBrush to sculpt
this cell arrangement. Adapted from manu-
script “The Relevance of Ultrastructural
Studies of Metastatic Cells from Women
with Breast Cancer History” by Isabela
Delfino Moreira et al. on page 216.

REVIEW

Cell and Tissue Imaging by TOF-SIMS and MALDI-TOF: An Overview for Biological and
Pharmaceutical Analysis

Manale Noun, Rayane Akoumeh and Imane Abbas

MATERIALS SCIENCE APPLICATIONS

Microanalyses and Spectroscopic Techniques for the Identification of Pigments and Pictorial
Materials in Monet’s Pink Water Lilies Painting

Giulia Germinario, Fabio Talarico and Mauro Torre

Quantitative Analysis of Nitrogen by Atom Probe Tomography Using Stoichiometric y'-Fe,N
Consisting of '°N Isotope

Jun Takahashi, Kazuto Kawakami, Koyo Miura, Mitsuhiro Hirano and Naofumi Ohtsu

In Situ Observation of the Early Stages of Rapid Solid-Liquid Reaction in Closed Liquid Cell TEM
Using Graphene Encapsulation

Hyun Woo Cha, Byeong-Seon An and Cheol-Woong Yang

Composition Analysis by STEM-EDX of Ternary Semiconductors by Internal References

Julie Stene Nilsen and Antonius T. ]. van Helvoort

Mechanism of FIB-Induced Phase Transformation in Austenitic Steel
Joseph R. Michael, Lucille A. Giannuzzi, M. Grace Burke and Xiang Li Zhong

SOFTWARE AND INSTRUMENTATION

Quantitative Assessment and Measurement of X-ray Detector Performance and Solid Angle in
the Analytical Electron Microscope

Nestor J. Zaluzec

Determining Grain Boundary Position and Geometry from EBSD Data: Limits of Accuracy
David T. Fullwood, Sarah Sanderson, Sterling Baird, Jordan Christensen, Eric R. Homer and Oliver K. Johnson
Strategies for EELS Data Analysis. Introducing UMAP and HDBSCAN for Dimensionality
Reduction and Clustering

Javier Blanco-Portals, Francesca Peiré and Sonia Estradé

Electron Probe Microanalysis of Transition Metals using L lines: The Effect of Self-absorption
Xavier Llovet, Aurélien Moy and John H. Fournelle

Fast Improvement of TEM Images with Low-Dose Electrons by Deep Learning

Hiroyasu Katsuno, Yuki Kimura, Tomoya Yamazaki and Ichigaku Takigawa

A Demodulation Algorithm for Periodically In-Plane Vibrating MEMS Based on a Stroboscopic
Micro-Visual System

Minhui Yu, Mei Sang, Cheng Guo, Ruifeng Zhang, Fan Zhao, Hongguang Liu and Tiegen Liu

Surface Reconstruction of Microscale Objects Based on Grid-Patterned Structured-Light
Measurements

Yuezong Wang, Jigiang Chen and Youfan Peng

Design and Development of an Automated Dual-Mode Microscopic System Using Electrically
Tunable Lenses

Neelam Barak, Vineeta Kumari and Gyanendra Sheoran

Automated SEM Image Analysis of the Sphere Diameter, Sphere-Sphere Separation, and
Opening Size Distributions of Nanosphere Lithography Masks

Thomas Riedl and Jorg K.N. Lindner

https://doi.org/10.1017/51431927622000204 Published online by Cambridge University Press

27

42

53

61

70

83

96

109

123

138

145

152

173

185


https://doi.org/10.1017/S1431927622000204

ESEM Methodology for the Study of Ice Samples at Environmentally Relevant Subzero
Temperatures: “Subzero ESEM”

Kamila Zdvackd, Vilém Nedéla, Eva Tihlatikové, Pavia Sabackd, Jiti Maxa and Dominik Heger 196

BioLOGICAL APPLICATIONS

The Relevance of Ultrastructural Studies of Metastatic Cells from Women with Breast Cancer

History

Isabela Delfino Moreira, André Peres, Ariane Campos, Claudia Giuliano Bica, Giovana Tavares dos Santos, Jodo

Carlos Prolla, Lauren Arrusul Carus, Mariana Simées Ferreira, Marilda da Cruz Fernandes, Naiane Carlesso

Bassani and Gisele Orlandi Introini 210

Confocal Microscopy in Ecophysiological Studies of Algae: A Door to Understanding
Autofluorescence in Red Algae

Teresa Coronado-Parra, Ménica Rolddn and Marina Aboal 218
Response of Olfactory Sensory Neurons to Mercury lons in Zebrafish: An Immunohistochemical

Study

Maurizio Lazzari, Simone Bettini, Liliana Milani, Maria G. Maurizii and Valeria Franceschini 227

Na* and K* lons Differently Affect Nucleosome Structure, Stability, and Interactions with Proteins

Tatyana V. Andreeva, Natalya V. Maluchenko, Anastasiia L. Sivkina, Oleg V. Chertkov, Maria E. Valieva,
Elena Y. Kotova, Mikhail P. Kirpichnikov, Vasily M. Studitsky and Alexey V. Feofanov 243

Structural and Ultrastructural Analysis of the Multiple Myeloma Cell Niche and a Patient-Specific
Model of Plasma Cell Dysfunction

Katrina A. Harmon, Sara Roman, Harrison D. Lancaster, Saeeda Chowhury, Elizabeth Cull,
Richard L. Goodwin, Sergio Arce and Suzanne Fanning 254

Gray-Level Co-occurrence Matrix Analysis for the Detection of Discrete, Ethanol-Induced,
Structural Changes in Cell Nuclei: An Artificial Intelligence Approach

Lazar M. Davidovic, Jelena Cumic, Stefan Dugalic, Sreten Vicentic, Zoran Sevarac, Georg Petroianu,
Peter Corridon and Igor Pantic 265

Female Prostate Development: Morphological Analysis of the Budding Dynamic

Fernanda C. A. dos Santos, Ana F. P. Negre, Daniel A. O. Rodriguez, Géssica C. de Sousa, Giovanna A. Rodrigues,
Bruno D. A. Sanches, Hernandes F. Carvalho, Sebastido R. Taboga and Manoel F. Biancardi 272

MICROGRAPHIA

Pulmonary Guardians and Special Regulatory Devices in the Lung of Nile Monitor Lizard (Varanus
niloticus) with Special Attention to the Communication Between Telocyte, Pericyte, and Immune
Cells

Dalia Mohamedien and Mahmoud Awad 281

https://doi.org/10.1017/51431927622000204 Published online by Cambridge University Press


https://doi.org/10.1017/S1431927622000204

	OFC
	IFC
	MAM_28_1_PRELIMS_I-II
	MAM_28_1_Aims-Scope_III
	MAM_ADVERT1
	MAM_28_1_Content_V-VI

