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AH Walker, RE Elmquist and S Pookpanratana

Imaging Atomically Thin Transition Metal Dichalcogenides Using Deep Ultraviolet Photoelectron Emission
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P Nowakowski, M Ray and P Fischione
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G Burton and R Geiss
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Transmission Electron Microscopy; A Pofelski and GA Botton
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Y Pivak, ] Van-Herle, A Hessler-Wyser and M Duchamp

Water Condensation / Evaporation Experiments in ETEM using a Thermoelectric Microcooler; JV Vas,
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Y Fan, R Mizuta and S Hofmann
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Battery in situ Electrical Testing in FIB-SEM; L Novak, P Glajc and O Klvac

Structure and Field Evolution of Magnetic Skyrmions in Co/Pt-Based Multilayers by In-Situ Electron
Holography; IM Andersen, HR Tan, X Chen, HK Tan, CBN Lim, LKS Yap, A Soumyanarayanan, P Ho and
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In-situ TEM and Spectroscopy Studies of Nanoscale Perpendicular Magnetic Tunnel Junction; H Yun,
D Lyu, Y Lv, BR Zink, P Khanal, B Zhou, W Wang, J-P Wang and KA Mkhoyan

In-situ Study of Skyrmions at High Resolution using Differential Phase Contrast Microscopy; HR Tan,
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J Cookman, AG Perez, S Plana-Ruiz, M Lépez-Haro, J] Calvino, JG Casablanca, E Grivas, GSE Antipas,
NA Nrtallis and S Nicolopoulos

Ultrashort Pulse Lasers: Microscopy, Simulations, and Material Interactions

858

862

864

866

868

872

874

876

880

882
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C Hoschen, CW Mueller and J-N Audinot
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D Keith, S Han, D Autrey and B Gautam

The Spatially-Resolved Illumination of Chemical Processes by Means of Mass Spectrometry Imaging: from
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Spectro-Nanoscopy of Ultrathin Films of Organic and Biological Specimens via Infrared Photo-induced Force
Microscopy (IR PiFM); P O’Reilly, B Yu and D Nowak

nano-FTIR Correlation Nanoscopy for Organic and Inorganic Material Analysis; T Gokus, A Danilov and
A Govyadinov

Predicting Prostate Cancer Directly from Tissue Images using Deep Learning on Mass Spectrometry Imaging
and Whole Slide Imaging Data; MIU Haque, D Mukherjee, SA Stopka, NYR Agar, ] Hinkle and
OS Ovchinnikova

Imaging Biological Specimens by STEM-in-SEM and Comparison with TEM; E Miiller, M Hugenschmidt,
H Stormer, L Griinewald, S Fritsch-Decker, C Weiss and D Gerthsen

Recent Innovations and Perspectives in TOF-SIMS; F Kollmer, A Pirkl, H Arlinghaus, R Méllers,
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SIMS Imaging Performed on Focused Ion Beam - based Platforms; J-N Audinot, AD Ost, C Stoffels,
P Philipp, O De Castro, A Biesemeier, QH Hoang and T Wirtz

Expanded Materials Sample Platforms for Advanced Surface Analysis of Energy Materials; CE Moffitt,
SJ Coultas, AJ Roberts and JDP Counsell

Application of Electron Back Scattering Diffraction in Facet Crystalline Orientation Analysis; ] Dubovi,
C Klein and C Li

Quick and Correlative TOF-SIMS Analysis of Dispersoid Content in Powder Feedstock and Printed Oxide
Dispersion Strengthened Alloys; LG Wilson, DL Ellis, TM Smith, JTK Kim and JLW Carter

New Horizons in Multi-Technique Auger Electron Spectroscopy: Nanoscale Surface Sensitive Chemical
Imaging of Additive Manufacturing Materials; A Maloney, K Artyushkova, O Renault, E De Vito
and C Salvan

Multi-Modal Identification of Feldspar and Iron Oxide Phases in Granite Using Raman Spectroscopy in the
Electron Microscope; ] Morrow, S Seddio and M Fickenscher
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JY Kim, H Lim and DW Moon

Development and Validation of In-Situ Specimen Orientation Method for Quantitative SEM/EDS Analysis;
C Klein, F Corman, ] Homan, B Jones, A Schroeder, H Duley and C Li

Correlated Materials Characterization via Multimodal Chemical Imaging and Data Analytics;
OS Ovchinnikova

SIMS Uranium Isotope Analysis of NIST Standard Glasses to Determine Detection Limits; K Wurth,
T Tenner, B Naes and C Conrad

Quantitative Piezoresponse Force Microscopy Informed by Cantilever Vibrations; JP Killgore

XPS Surface analysis augmented using correlative spectroscopy and microscopy; TS Nunney, P Mack,
H Oppong-Mensah, M Baker and ] England

Structural Analysis of Liquid-Exfoliated Graphene as Building-Blocks for Anti-Corrosion thin films; W Qian,
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Energy Dispersive X-ray Spectrum Simulation with NIST DTSA-II: Comparing Simulated and Measured
Electron-Excited Spectra; DE Newbury and NWM Ritchie

Influence of Sterilization on the Surface of Nanoparticles Studied with XPS / HAXPES in Comparison to
SEM / EDS; X Knigge, Z Guo, E Valsami-Jones, V-D Hodoroaba and ] Radnik

Latest applications of ToF-SIMS characterization for next-generation electronic materials; T Terlier, Q A,
S Sidhik, A Mohite, Y Yao, M Tang and ] Lou

Mass Spectrometry Imaging of Organic Biomarkers in Geological Samples; M] Pasterski,
RC Wickramasinghe, AV Ievlev, M Lorenz, JM Gross, F Kenig and L Hanley

Multimodal Imaging of the Evolving Interface of Irradiated Aluminide-coated Stainless-steel Cladding;
X-Y Yu, B Matthews, S Riechers, SR Spurgeon, Z Zhu, G Sevigny and W Luscher

Probing Structure-Property Relations in Garnet-Type Solid Electrolytes for Next-Generation Electrical Energy
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W Wong-Ng, JA Kaduk, B Dutta, I Pegg and GR Stafford

Tribological Study and Surface Characterization of a Boron Coating Applied to an AISI L6 Steel Used in the
Agricultural Area; DS Huerta, EDG Bustos, IH Cruz, MF Martinez, DVM Maximo, MF Baez
and SM Saunders
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entropy alloys produced by mechanical alloying; GD Avila-Rubio, MA Avila-Rubio, IA Figueroa-Vargas and
FJ Baldenebro-Lopez

1018 Effects of Processing Conditions on Powder Particle Size and Morphology in the Mechanical Milled H13
Alloy; VH Mercado-Lemus, JA Betancourt-Cantera, JE Garcia-Herrera, R Pérez-Bustamante, ] Mayen,
A Gallegos-Melgar, M Hernandez-Hernandez, L-A Caceres-Diaz and DG Espinoza-Arbeldez

1020 Evaluation of Microstructural Changes in Parenchymal Tissues of Potato During its Convective Drying by
Confocal Scanning Laser Microscopy (CLSM); SMG Martinez, RA Garay, SD Gallegos-Cerda,
JD Hernandez-Varela, BA Tamayo and JJ] Chanona-Pérez

1024 High-Resolution Atomic Force Microscopy Study of Protein Surface Conformations; EV Dubrovin,
NA Barinov, TE Schiffer and DV Klinov
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Lemus, H Arcos-Gutierrez, [ Gardufo-Olvera, M Hernandez-Hernandez, AE Salas-Reyes,
G Altamirano-Guerrero, ] Mayen-Chaires, A Gallegos-Melgar, ] Edison-Garcia, Rul Pérez-Bustamante,
JA Betancourt-Cantera, L-A Cdaceres-Diaz and JC Diaz-Guillen

1028 Microstructure and Mechanical Properties of Borided ASTM A709 Steel by Powder-pack Boriding;
O GoOmez-Vargas, ] Solis-Romero, CI Carranza-Vargas, SI Martinez-Islas, AM Uribe-Miguel,
A Marcelo-Sandra, A Cruz-Avilés, A] Morales-Robles and M Ortiz-Dominguez

1034 Stability Range of Ti-Zr Alloy for Dental Implants; N Florido-Suarez, I Hulka, ] Mirza-Rosca
and A Saceleanu

1040 Surface Characterization on Agriculture Steel Boriding; G]JP Mendoza, EDG Bustos, T de la Mora Ramirez,
DS Huitron, A] Loran, NL Perrusquia and MAD Ruiz

1044 TTiN Coating and Fe,B Layer Obtained by PVD and Powder-pack Boriding Treatments Formed on ASTM
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G Moreno-Gonzalez, O Gémez-Vargas, A] Morales-Robles, DM Trépala-Rosalio and M Ortiz-Dominguez
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CA Huerta-Aguilar and B Arredondo

1052 Wear Response of A356-doped Ce for Potential Application in Vehicle Components; 1 Estrada-Guel,
R Martinez-Sanchez, AE Lui-Chavira, A Salas-Moreno, H Martinez-Lara, D Espejel-Garcia, A Villalobos-
Aragén and CD Gdémez-Esparza
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1054 Characterization of Laundry Microplastics Through Automated Image Analysis; ] Hegarty, R dos Reis,
V Nandwana and V Dravid

1058 Depth Profile Chemical State Analysis of Oxide Films on High Temperature Treated Stainless Steel Using
EPMA with a Soft X-ray Spectrometer at Variable Accelerating Voltage; S Kamijyo, H Takahashi, K IKkita,
V Robertson and P McSwiggen

1062 Hydrothermally Developed Nanomaterials and Their Surface Modification Using APTES And TEOS; AVC
Téllez and DK Tiwari

1064 Structural Characterization of High Entropy Alloy (FeCoCrNiMn) Synthesized by Mechanical Alloying;
CA Arroyo, LB Gémez, CA Ramirez and LD Lvova

1068 Synthesis ¢ Characterization of Europium, Yttrium and Iron-based Nanoparticles; NG Gutiérrez and
DK Tiwari
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1070 MicroED Conception and Current Practices; T Gonen

1072 Progress Towards More Accurate and Precise MicroED Measurements; M Mecklenburg and A Saha

1074 A Complete Micro-Electron Diffraction (MicroED) Solution for Fast Structure Determination for
Macromolecules and Small Molecules; N Young, A Kotecha, L Yu and F Grollios

1076 Electron Counting and Phasing in MicroED; ] Hattne, MW Martynowycz, MTB Clabbers and T Gonen

1080 Crystal Structure Determination of Gramicidin by Microcrystal Electron Diffraction; N Hoefer and
DW McComb

1084 Applying the Semi-Automated MicroED Processing Pipeline, AutoMicroED; SM Powell, IV Novikova,
DN Kim and JE Evans

1086 A Computer Program for Objective Point Symmetry Classifications of Electron Diffraction Spot Patterns with
Apparent Hexagonal or Rectangular-Centered Lattice Metric; L von Koch and P Moeck
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3D Reconstruction of Plant Leaf Cells Using TEM and FIB-SEM; B Zechmann and G Zellnig

Cryo-EM Structural Studies of the Vibrio cholerae Flagellum; V Pappas, L Zhang, JC Sanchez and
ER Wright

High Resolution Cryo-EM Structure of Drosophila Thick Filaments; FA Yeganeh, H Rastegarpouyani and
KA Taylor

In-Situ TEM Studies on Nanoparticle Interactions with Bacterial Cells; AH Phakatkar, P Ghildiyal, Y Wang,
MR Zachariah, T Shokuhfar and R Shahbazian

Multi-Signal Characterization of Biological Structures at Low-Voltage Using STEM-in-SEM; K Parker,
A Singh and VP Dravid
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Integrative Structural Analysis of Human Nuclear Pore Complex; S Mosalaganti, A Obarska-Kosinska,
M Siggel, R Taniguchi, B Turonova, CE Zimmerli, K Buczak, FH Schmidt, E Margiotta, M-T Mackmull,
WJH Hagen, G Hummer, ] Kosinski and M Beck

Cryo-ET Structural Studies of Tyl Retrotranspon Capsids; BS Sibert, A Hannon-Hatfield, DJ Garfinkel and
ER Wright

Elucidating the 3D Structure of p-(1,3)-glucan Synthase from Candida glabrata by Subtomogram Averaging;
J Jiang, C Jiménez-Ortigosa, M Chen, KR Healey, ] Kong, Y-K Lee, DP Farrell, F DiMaio, DS Perlin and
W Dai

Investigating the Ultrastructural Effects of F-BAR Proteins on Neuritogenesis by CLEM and Cryo-ET;
JY Kim, LA English, T Tenpas, JE Yang, EW Dent and ER Wright

Visualizing the Macro- and Micronutrient Distribution of Toxic Cyanobacteria in Two and Three
Dimensions; BG Duersch, Y Luo, S Chen, SA Soini, DMR Somu and VM Merk

WITHDRAWN - Conformational Heterogeneity in ComK-DNA Complexes; N Elad, G Rosenblum
and H Hofmann
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A Moiseenko, M Wolf, AV Letarov and OS Sokolova

1160 Complex of Chaperonin GroEL-a-synuclein Resolved by Cryo-EM; E Pichkur, N Fedorov, S Kudryavtseva,
I Yaroshevich, O Sokolova, V Muronetz and T Stanishneva

1162 Identification of the NTD in hFACT Complex by Electron Microscopy; O Volokh, AL Sivkina, A Moiseenko,
VM Studitsky and OS Sokolova

1166 Structure Of The Head-tail Interface Part Of Myoviridae Bacteriophage TaPaz Revealed by Cryo-EM;
Y Wang, A Moiseenko, M Shneider, A Popova, K Miroshnikov and O Sokolova

Technical Advances in Cryo-EM

1168 The Case for Lower Voltage TEMs: A 100 keV FEG for High Resolution Microscopy; MM El-Gomati,
T Wells, X Zha, R Sykes, C] Russo, R Henderson and G McMullan

1170 Breaking to the Subnanometer Resolution Range of Cryo-EM SPA Reconstructions Obtained from 120 kV
LaBs TEM; S Masiulis, ] Stanicek, O Shanél, M Malinsky, O Raschdorf and D Nemecek
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1172

1174

1176

1178

1182

1186

1188

1192

1196

1198

1200

1202

1206

1210

1212

1216

Large-Format Direct Detection Camera for Cryo-EM at 100 keV; B Lee, D Joyce, ] Kovacs, S Gulati,
M Petrillo, M Wu, S Mick, GC Lander, P Mooney, M Lent and C Booth

First Results from a Novel CMOS Detector Optimised for 100keV CryoEM; D Krukauskas, T Starborg,
R Goldsbrough, L O'Ryan, Al Kirkland and N Guerrini

Apollo: A Novel Event-Based Direct Detector for Cryo-EM; B Bammes, X Fu, M Spilman, R Peng and S Stagg
Improvements in Speed and Hole Finding in Leginon; W] Rice and A Cheng

Workflow Optimization for Cryo Electron Microscopy using Side Entry Dual Grid Cryo Transfer Holder and
Automated Cryogen Auto-Refilling System; P Deshmukh, J Schade, HR Tietz, M Vaze and M Stumpf

Laser Phase Plate: Advancing Beyond Proof-of-Concept; J] Axelrod, ] Dioquino, P Petrov, ] Remis,
S Sandhaus, ] Silber, ] Whinnery, RM Glaeser and H Miiller

Cryogenic Electron Ptychographic Single Particle Analysis (Cryo-EPt SPA); X Pei, L Zhou, C Huang,
M Boyce, JS Kim, E Liberti, T Sasaki, P Zhang, DI Stuart, Al Kirkland and P Wang

Dose-efficient tcBF-STEM with Information Retrieval Beyond the Scan Sampling Rate for Imaging Frozen-
Hydrated Biological Specimens; Y Yu, M Colletta, KA Spoth, DA Muller and LF Kourkoutis

Probing Biological Materials by Vibrational Analysis in the Electron Microscope; OL Krivanek, B Haas,
Z Kochovski, ] Miiller, C Koch, K March, A Dohnalkova, N Dellby, MT Hotz, B Plotkin-Swing, TC Lovejoy
and P Rez

Curiously Absent Knock-On Damage of Lithium Metal at Cryogenic Temperatures; M Mecklenburg, X Yuan
and Y Li

Controlled Cryo-EM Sample Preparation Using the VitroJet; MJG Schotman, G Weissenberger,
RJM Henderikx, FJT Nijpels and BWAMM Beulen

Evaluating the chameleon Sample Preparation Device: Case Studies; M Aragon, H Wei, EYD Chua,
JH Mendez, B Carragher and CS Potter

Not All Vacuum Is Created Equal; LM Alink, R Gheorghita, K Maruthi, H Kuang, A Cheng, E Eng,
CS Potter and B Carragher

Reproducible lamella preparation for electron cryo-tomography by in-situ thickness estimation during fluo-
rescence-guided FIB milling; R Skoupy, DB Boltje, JP Hoogenboom and AJ Jakobi

CryoVR: a Virtual Reality Training System for CryoEM Hands-on Operations; D Li, ] Dong, K Ozcan,
D Wan, YV Chen and W Jiang

CryoDRGN2: Ab Initio Neural Reconstruction of Dynamic Protein Complexes; ED Zhong, A Lerer, JH Davis
and B Berger
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1218

1220

1222

1226

1230

1232

1236

1238

1244

1246

1248

1250

1252

1256

1260

1262

1266

3D Flexible Refinement: Structure and Motion of Flexible Proteins from Cryo-EM; A Punjani and D Fleet

Second-order Total Variation for Compressed Sensing Cryo-ET and Subtomogram Averaging; ] Bohning,
TAM Bharat and SM Collins

Montage Cryo-Electron Tomography: a High Throughput and Flexible Data Collection Scheme to Explore In-
situ Cellular Landscapes while Preserving High-Resolution Data; ] Yang, M Larson, B Sibert and E Wright

Phantoms Improve Robustness of Deep Learning Automated Segmentation in Cryotomography; ] Heebner,
C Purnell, M Marsh and M Swulius

Improving Cryo-EM Ice Thicknesses Workflows on the Chameleon Sample Preparation Device; EYD Chua,
H Wei, M Aragon, CS Potter and B Carragher

Measurelce: Accessible Ice Thickness Measurement for Single Particle Cryogenic Transmission Electron
Microscopy; H Brown and E Hanssen

Optimization of CryoEM Sample Preparation: A New Freezing Strategy to Reduce the Time to Structure
Loop; O Panova, H Vandekerckhove, N Marro, S Rajasooriya, T Booth and MC Darrow

Effects of Chameleon Dispense-to-Plunge Time on Grid Characteristics, Sample Distribution, and Complex
Denaturation of the Neisseria gonorrhoeae Ribonucleotide Reductase Inactive Complex; TS Levitz,
EJ Brignole, I Fong, MC Darrow and CL Drennan

Cryo-EXLO for Cryo-TEM of FIB Specimens; LA Giannuzzi, M Colletta, Y Yu, LF Kourkoutis, AD Iams,
K Beggs and AJ Kassab

New cryoEM Methods for Studying Native Biological Complexes, in situ and in Action; ZH Zhou

National Center for In-situ Tomographic Ultramicroscopy and the Waffle Method: An Approach for Cryo-
FIB/SEM Thin Lamellae Preparation; D Bobe, M Kopylov, A] Noble, O Klykov, CS Potter and B Carragher

A Next Generation Cryo-FIB Microscope for High-Throughput Cryo-Electron Tomography; A Rigort,
A Kotecha, S Reyntjens and ] Mitchels

Expediting Cryo-EM Grid Optimization by Utilizing Statistical Analysis with JMP; RM Haynes

CryoDiscovery™: Public Data based AI/ML model enhancements for Cryogenic Electron Microscopy Image
Analysis; R Dehart, E Gray, N Kumar and H Yeccaluri

Visualizing Single Molecule Identity and Sample Integrity in situ; BA Lucas and N Grigorieft

Data Collection Speedups in Leginon; K Maruthi, H Kuang, A Cheng, W Rice, M Alink, ET Eng, E Chua,
S Dallakyan, CS Potter and B Carragher

Smart Leginon: Fully Automated Cryo-EM Grid Screening for CryoEM using Leginon and Ptolemy;
H Kuang, P Kim, A Cheng, K Maruthi, EYD Chua, JH Mendez, H Wei, ET Eng, V Serbynovskyi, CS Potter,
B Carragher, A] Noble and T Bepler
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1270 SmartScope: Framework for Autonomous Cryo-EM Imaging; ] Bouvette, Q Huang, AA Riccio,
WC Copeland, A Bartesaghi and MJ Borgnia

1276 A Cryogenic Fluorescence Microscope Retrofittable in Coincidence with a FIB/SEM; DB Boltje,
JP Hoogenboom, A]J Jakobi, GJ Jensen, CTH Jonker, AJ Koster, MGF Last, JM Plitzko, S Raunser, S Tacke,
R Wepf and S den Hoedt

1280 Using Inelastically Scattered Electrons to Enhance Imaging of Biological Macromolecules from Any Layer of a
Thick Specimen; JL Dickerson, P-H Lu, D Hristov, RE Dunin-Borkowski and CJ Russo

1284 Investigating Direct Focused Probe Ptychography for Single Particle Analysis; C Hofer, C Gao, E Pogosyan,
K Mustonen, E Miiller, T Ishikawa and T Pennycook

1286 Distinguishing Between Quaternary Symmetries and Pseudo-symmetries in a Prokaryotic Potassium
Channel in Both the Open and Closed Conformation; P Moeck

1288 Particles Per Hour as a Metric for Single-particle Cryo-EM Data Collection Speed When Comparing
Super-resolution and Hardware-binned Data; JV Peck, JD Strauss and JF Fay

1292 On the Road to Correlative Cryo-Lift-Out, Fully Automated Waffles and Beyond - Make the Most out
of your Tissue Sample; JM Plitzko, S Klumpe, OH Schioetz, A Bieber, C Capitanio, ] Kuba
and A Rigort

On Demand - Technical Advances in Cryo-EM
1296 Benchmarking Cryo-EM Single Particle Analysis Workflows at CEMRC; A Kumar, K Cai, MR Larson,
BS Sibert, K Thompson, JE Yang and ER Wright

1300 CryoDiscovery™: Federated Learning as a Key Tool for Cryogenic Electron Microscopy Image Analysis;
E Gray and N Kumar

1302 Cryo-Electron Microscopy of Extracellular Vesicles; K Cai, BS Sibert, A Kumar, ] Yang, M Larson,
K Thompson and E Wright

1304 Cryo-EM Information Management System and Sample Evaluation at Stanford-SLAC Cryo-EM Center;
H Khant, YT Li, M Shankar, C Hecksel, P Mitchell, Y Liu, L-M Joubert, C Zhang, L Dunn, M Schmid,
B Hedman and W Chiu

Correlative and Multimodal Microscopy and Analysis

1306 Resolving Subcellular Organelle Interactions with Correlative Live-Cell - Volume Electron Microscopy
Analysis; S Loginov, ] Fermie, C de Heus, HC Gerritsen, ] Klumperman and N Liv

1308 3D Fluorescence Localization in Frozen Cells for Targeted Lamella Milling for Electron Cryo-Tomography;
EB van der Wee, DB Boltje, AJ Jakobi and JP Hoogenboom
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1310

1312

1316

1318

1320

1322

1324

1326

1328

1332

1334

1338

1342

Correlative Cryo-FIB Milling using METEOR, an Integrated Fluorescent Light Microscope; M Smeets,
C Capitanio, A Bieber, O Schigtz, P Erdmann and ] Plitzko

(Cryo-) Electron Microscopy Workflows of Interactions between Airborne Pollution Particles and Nasal
Epithelial Cells; VG Giner, S Mumby, R Lakhdar, I Mudway, I Adcock, F Chung and A Porter

Correlating Multi-Pass Microscopy and Transmission Electron Microscopy for Biological Materials; CM
Hampton, BB Klopfer, MA Kasevich and LF Drummy

Indirect Correlative Light and Electron Microscopy (iCLEM) Coupled with Computational Modeling Reveals
the Nanoscale Basis of Functional Heterogeneities within the Heart; HL Struckman, N Moise, A Soltisz,
A Buxton, I Dunlap, Z Chen, S Weinberg and R Veeraraghavan

Multimodal and Correlative Characterization of Hybrid Structures: Application to Materials for
Environmental Remediation; SM Ribet, B Shindel, C Harms, V Nandwana, R dos Reis and VP Dravid

Sub-Micron Scale Chemical and Mineralogical Analyses on Microbially Induced Calcium Carbonate
Precipitates; N Zambare, T Varga, AK Battu, L Kovarik and A Dohnalkova

Elemental Co-localization of Nutrients, C, Al, and Fe in Soil Minerals with Electron Microscopy and
Scatterplot-matrix Analysis; O Qafoku, M Wirth, W Chrisler, G Orr, R Lybrand, A Dere, D Spinola and
D D’Amore

A Workflow for Improving Nanoscale X-ray Fluorescence Tomographic Analysis; Y Luo, T Paunesku,
O Antipova, Y Liu, NJ Zaluzec, Z Di, G Woloschak and S Chen

Synchrotron Radiation and Laser Light Microscopy Partnership for the Study of Biological Systems: The Case
of Soft X-ray Tomography and Structured Illumination Microscopy at Cryogenic Temperatures;
M Harkiolaki, N Vyas, C Pizzey, T Fish, A Jadhav, K Nahas and C Okolo

Developing a Practical Framework for Spatially Correlated Electron and X-ray High Resolution Chemical
Imaging; A Dohnalkova, AK Battu, L Kovarik and T Varga

Laboratory Cryo Soft X-ray Tomography Reveals Cellular Ultrastructure at the Nanoscale; K Fahy,
P Sheridan, W Fyans, F O’Reilly and T McEnroe

Connected Microscopy to Characterise the Dermal Denticle of Raja clavata, the Thornback Ray; ] Jestine,
R Johnston, CP Pearce, B Tordoff, E Sackett, R Board, N Thomas and K Joshy

Correlative Structure-Property Characterisation of the Leafcutter Ant (Atta cepholotes) Mandible;
RE Johnston, MW Said, D Labonte, ] Russell, E Sackett and R Board

On Demand - Correlative and Multimodal Microscopy and Analysis

1348

Capturing the Evolution of the Oil-in-Water Emulsion Interface by Correlative Imaging; Y Shen, ] Son,
Z Zhu and X-Y Yu
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Challenges and Advances in Electron Microscopy Research and Diagnosis of
Diseases in Humans, Plants and Animals

1350

1352

1356

1360

1364

1366

1370

1372

1374

1376

1380

1382

1384

1388

1390

1392

Use of Scanning Electron Microscopy to Evaluate and Determine Host: Parasite Interactions in a Large
Animal Model; SA Bowdridge

Disruption of the Cellular and Extracellular Morphogenesis of Cardiac Tissues in Avian Models of Cyanotic
Heart Defects; RL Goodwin, MK Khalil and TI Nathaniel

MMP20-ablated Induced Aberrant Mineralization in Early Secretory Enamel; Y-H Hsu, A Trout,
JD Bartlett, CE Smith and DW McComb

Bioforensic Microscopy Analysis of Infectious Organisms; RK Pope, HA Lupari and JL Saynuk

Antifungal Activity Changes of Zinc Oxide and Zinc Peroxide Nanoparticles; IC Ruiz-Leyva, LA Hermida
Montero, F Paraguay-Delgado, LN Mufoz-Castellanos, D Lardizabal-Gutiérrez and C Villalba

Antifungal Evaluation of Zn and Zn-Cu Oxychloride Nanoparticles; LA Hermida-Montero, IC Ruiz-Leyva,
F Paraguay-Delgado, D Lardizabal-Gutiérrez, LN Muifioz-Castellanos and C Villalba

Automatic Sample Processing for vVEM in a Mouse Model of Breast Cancer; ES Stempinski, JL Riesterer and
CS Lopez

Defects in Cytoplasmic Assembly and Sorting of US9 Pseudorabies Virus Mutants; S Adamou, G DuRaine,
A Vanarsdall and DC Johnson

Detection and Identification of SARS-CoV-2 in Placental and Neonate Tissues; HA Bullock, CS Goldsmith
and RB Martines

Comparison of Different Microscopic Sample Preparation and Imaging Techniques for Visualization of
Connective Tissue Components in Peripheral Nerve; H Fu, T Chou, D Potapenko, P Bonvalet and S Archibald

A Career Filled with Viruses; CS Goldsmith

Understanding the Host-Pathogen Interactions of Pseudomonas aeruginosa with Lung Epithelial Cells;
D Luthra, M patrauchan and E Lutter

Utilizing Liquid-Electron Microscopy to Visualize SARS-CoV-2 Assemblies from COVID-19 Patients;
S Berry, L-A DiCecco, W Dearnaley, M Solares, ] Gray and D Kelly

NanoSuit Method for the Observation of Living/Hydrous Organisms in an SEM; Y Takaku

Microwave Brain Tissue Processing: Making Life Easier for Ultrastructural Immunohistochemical Analysis of
Synapses in Rodent Models of Neurodegeneration; C Moore and CK Meshul

Freeze Substitution and Low Temperature Processing of Cryo Protected Tissues into Lowicryl HM23 Resin for
Correlated Light and Immunogold Electron Microscopy in Drug Discovery and Safety Assessment Research;
M Reichelt, AK Katakam and M Sagolla
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1394 Using Computational Methods and 3D Volume EM Reconstructions to Examine Interactions Between
Microglia and Oligodendrocyte Precursor Cells in Mouse Cortex; JA Buchanan, J Schardt, F Collman,
SJ Smith, DE Bergles, Glatzer, D Bergles, HS Seung, RC Reid, N da Costa

On Demand - Challenges and Advances in Electron Microscopy Research and

Diagnosis of Diseases in Humans, Plants and Animals

1396 Can Mitochondrial Crowding within Thymic Epithelial Cells Trigger Thymocyte Maturation in Fish?; SK De,
SKS Hossin, R Mandi, SK Sarkar, S Barman and K Dasgupta

1400 Chemical Characterization of the Particulate PM, s in the Human Respiratory System from people
who lived in Mexico City. Study by Scanning Electron Microscopy and EDS-X ray; G Gonzalez-Mancera,
J Morales-Garcia, LE Gémez-Lizarraga

1402 Wiring Specificity and Plasticity of Developing Rod and Cone Pathways; C Zhang

1404 Adherence of Candida albicans on Cellulose and Polyethylene Terephthalate after 60 Days of Incubation
Observed by Scanning Electron Microscopy; AR Castillo-Gonzalez, MAF Pérez, MC Ishida-Gutiérrez,
CM Quifonez-Flores, M Roman-Aguirre, C Leyva-Porras, ] Camarillo-Cisneros and C Arzate

1406 FACT Unfolds Nucleosome into a Nearly Linear Protein-DNA Structure: Electron Microscopy Analysis;
S Anastasiia, K Maria, V Maria, F Alexey, S Olga and S Vasily

1410 Morphology of Coniophora eremophila Exposed to Silver and Zinc Oxide Nanoparticles in Dextrose
Sabouraud Agar Analyzed by Scanning Electron Microscopy; MAF Pérez, E Orrantia-Borunda, MC Ishida-
Gutiérrez, CM Quinonez-Flores, AR Castillo-Gonzalez, AA Rubio and C Arzate-Quintana

1412 SEM Pollen Morphology of Columnar Cacti Polaskia from Tehuacdn-Cuicatlan Valley, Mexico; LE Gémez-
Lizdrraga, E Ramirez-Arriaga, MB Mendoza-Garfias and G Gonzalez-Mancera

Imaging, Microscopy, and Micro/Nano-Analysis of Pharmaceutical,
Biopharmaceutical, and Medical Health Products - Research,
Development, Analysis, Regulation, and Commercialization

1416 Super Resolution of YH2AX Substructure in Chromatin in GBM cells; L Yasui and N Cirone

1420 Application of X-ray Computed Tomogrophy for High-Throughput Analysis in Drug Product Development at
Micrometer and Nanometer Scale; S Singh and D Skomski

1422 Quantitative Bioimaging of Microglial Response to Brain-Targeted Treatment Using Deep Learning Based
Morphometry; D Joy, D Xia, K Monroe, P Sanchez and M Calvert

1424 Interferometric Scattering Microscopy of Albumin-bound Paclitaxel Nanoparticles; M Licausi, A Vervier,
S Nikfarjam and T] Woehl
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1428 Zirconia vs Titanium Dental Implants Demonstrate Superior Early Healing in Mice Assessed with PEGASOS
Tissue Clearing and Two-Photon Microscopy; W Stenberg, Y Yi and H Zhao

1430 Molecular Imaging of Biological Samples in Pharmaceutical Development Using Mass Spectrometry Imaging
and Machine Learning; H Hu, H Brown, DM Sanchez and ] Laskin

1432 Biofilm Formation of Staphylococcus epidermidis With and Without Collagen Imaged Using Atmospheric
Scanning Electron Microscopy and Antibacterial Effect of Ag-decorated Polymeric Particles Imaged by
Transmission Electron Microscopy; C Takahashi, K Moriguchi, M Hori, T Kawai, M Sato and C Sato

1434 Dye Free Determination of NASH in Human Liver Samples Using NAD(P)H Autofluorescence and Machine
Learning Analysis; ] Boyd, ] Domigue, E Elizabeth and T Cohen

1436 High-Resolution Ex Vivo Tissue Clearing, Lightsheet Imaging, and Data Analysis to Support Macromolecular
Drug and Biomarker Distribution in Whole Organs and Tumors; N Kumar, P Hrobaf, M Vagenknecht,
J Soukup, P Bloomingdale, T Freshwater, S Bardehle, R Peter, N Patterson, R Mangadu, C Pastuskovas
and M Cancilla

1438 Elemental Analysis of Cosmetic Contact Lenses Reveals High Concentrations of Heavy Metals in Pigments
Deposited on Cornea-Facing Surfaces; LC Hughes and E Johnson

On Demand - Imaging, Microscopy, and Micro/Nano-Analysis of Pharmaceutical,

Biopharmaceutical, and Medical Health Products - Research, Development,

Analysis, Regulation, and Commercialization

1440 Advanced In-situ Liquid Phase Transmission Electron Microscopy: A Powerful Tool for Pharmaceutical
Studies and Life Science Applications; H Sun, C Mathisen, E Bladt and HH Pérez-Garza

1444 Microscopic Analysis of Particulates in Pharmaceutical Products: A Case Study; Y Ma, C Srinivasan and
M Ashraf

3D Volume Electron Microscopy in Biology Research

1448 3D Visualization of Structural and Protein Compositional Changes in Plakophilin-2 Deficient Hearts;
F-X Liang, CJM van Opbergen, C Petzold, J Sall and M Delmar

1450 Volume Electron Microscopy to Provide Insight into the 3-Dimensional World of Cells and Tissues;
P Verkade

1452 Optimization of Scanning Electron Microscopy and Serial Block Face - Scanning Electron Microscopy for
Investigating Bacteria and Whipworm Egg Interactions; A Robertson, ] Sall, C Petzold, K Cadwell and
F-X Liang

1456 Tips and Tricks for Volume Electron Microscopy Workflows in Plants; K] Czymmek
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1458

1462

1466

1470

1472

1476

1478

1480
1484

1486

1488

1492

1494

1498

1502

1504

Xl

Characterization and Optimization of OSTEM; A Novel Detection Method for Single- and Multi-Beam
Scanning Electron Microscopy; A Kievits, ] Fermie, P Duinkerken, R Lane, E Carroll, B Giepmans and
] Hoogenboom

Computing for Optimized Biological Microscopy Data Processing and Analysis at The Rosalind Franklin
Institute; LMA Perdigao, NB-y Yee, EML Ho, AH Pennington, ONF King, MC Darrow and M Basham

The Crystalline Structure and Fibers of the Red Delicious Cultivar Apple Cellulose by TEM and AFM;
LE Rojas-Candelas, ] Chanona-Pérez, B Arredondo-Tamayo, JV Méndez-Méndez, BC Kisielowski and
HA Calderon

Thicker Sections (300-500 nm) Observed in the Conventional TEM May Reveal Extended Structures Not
Recognized in Ultrathin Sections; DR Keene and SF Tufa

Comparison of Ultrastructure Determined by Serial Block Face SEM and Focused Ion Beam SEM from Blood
Platelets and Thrombi; RD Leapman, DR Cruz, DJ Palumbo, RR Akkem, SW Rhee, ID Pokrovskaya,
B Storrie and Aronova MA

Building a Volume EM Atlas of Whole Cells and Tissues with Enhanced FIB-SEM; CS Xu

Biological Markers to Study the Morphological Modifications Induced by Perinatal Asphyxia;
R Kolliker-Frers, JP Luaces, MI Herrera, M Martinez, S Bordet, G Chevalier, C Kusnier, G Cao, L Udovin,
N Toro-Urrego, T Kobiec, G Ottaviano, S Perez-Loret, MO Losada and F Capani

Parsing the Relationship Between Sample Preparation and SBF-SEM Performance; ] Sall and F Liang
Volume Imaging: From HeLa Cells to the Human Nervous System; AM Steyer

3D Visualisation of Biological Species at Hard-Soft Bone Interfaces using Cryo FIB/SEM; A Upadhyay,
A Galvani, JL Bideau, V Geoffroy and P Abellan

Effects of Chloramphenicol Treatment on Cellular Storage Granules and Membrane Structures in
Rhodobacter sphaeroides; D Parrell, RAS Lemke, ] Olson, T] Donohue and ER Wright

Visualizing the Intracellular Niche of Human-Infecting Microsporidia Using Serial Block Face Scanning
Electron Microscopy; NV Antao, C Lam, A Davydov, J Sall, F-X Liang, D Ekiert and G Bhabha

Laboratory Cryo Soft X-ray Tomography for Label-Free Imaging of Bulk Samples; K Fahy, P Sheridan,
W Fyans, F O'Reilly and T McEnroe

Soft X-ray Tomography: a Mesoscale Bio-Imaging Technique to Study Single Cells in 3D with Automated
Segmentation Tools for Several Sub-Cellular Structures; B Vanslembrouck, J-H Chen, A Ekman, M LeGros
and C Larabel

3D Imaging and Elemental Analysis of Biological Samples; Y Yamaguchi, Y Moriya, T Haruta and
S Asahina

Volume electron microscopy: taking the measure of cells in 3D; K Narayan
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1506 Noise Reconstruction and Removal Network: a New Way to Denoise FIB-SEM Image; K Giannios,
A Chaurasia, G Thibault, JL Riesterer, ES Stempinski, TP Lo, B DeLaRosa and JW Gray

On Demand - 3D Volume Electron Microscopy in Biology Research

1510 Three-dimensional Structural Analysis of Ant Hair Sensors by X-ray and Serial Block-Face Scanning Electron
Microscope Imaging; L Gao, Y Yu, Z Cao and Y Wang

From Images to Insights: Working With Large Multi-modal Data in Cell
Biological Imaging
1514 Object Segmentation on Cryo-electron Tomography Data; L Dang and S] Ludtke

1518 Organelle Segmentation Facilitated by Correlative Light Microscopy Data; R Lane, L Balkenende, S van
Staalduine, AHG Wolters, BNG Giepmans, L Voortman and ] Hoogenboom

1522 A Framework to Segment Cellular Ultrastructure from 3D Electron Microscopy Images of Human Biopsies;
A Machireddy, G Thibault, CE Bueno, HR Smith, JL Riesterer, JW Gray and X Song

1526 Towards Public Archiving of Large, Multi-Modal Imaging Datasets; M Hartley and G Kleywegt

1528 Visualizing Early HCoV-229E Viral Infection Events Using Correlative 2D Light and 3D Electron Microscopy
Techniques; A Williams, M Davola, K Mossman, K Grandfield, MW Phaneuf and N Bassim

1532 Deconstructing the Nucleus to Elucidate Cellular Pliancy in the Retina; M Lupo, A Shirinifard, D Stabley,
S King, J Jeon, S Frase, R Wakefield, A Johnson, C Robinson and M Dyer

1534 Quantitative Morphological Analysis of Super-resolution Images Provides Validation of Novel Therapies to
Prevent Atrial Fibrillation; L Mezache, A Soltisz, SR Johnstone, B Isakson and R Veeraraghavan

1536 Real-time 3D Tomographic Imaging of Biological Samples with Zooming to Features of Interest; V Nikitin,
P Shevchenko, F De Carlo

Shinya Inoue: Impact on Education, Innovation, and Research
1540 Shiny Inoue, a Life Dedicated to Education; P Maddox

1542 Advancing Pharmaceutical Research through Innovations in Imaging; B] Howell
1544 Live Cell Imaging: The past, The Present and Future Opportunities; SC watkins

1546 Biological and Technological Tools to Probe Systems Level Structure of Human Oral Biofilms; A Lemus,
R Wang, C Henneberry, Y Feng and AM Valm

1548 Inspired By Shinya Inoue: Quantitative Orientation-Independent Differential Interference Contrast
Microscopy; Z Marin, Y Bao, ] Bewersdorf and M Shribak
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1550 Elevating Polarized Light Microscopy to the Third Dimension; R Oldenbourg
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