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1080 Molecularly Aware Robotics for Surgery (MARS) — a novel platform
for automated molecular histology-based surgical interventions
Daniel Simon® 2, Jinshi Zhao!, Mark Runciman?, Mohamed Abdelaziz!, James Higginson?, Eftichios
Manolil, James McKenzie!, Chi Xu, Haozheng Xu', Maria Paraskevaidi!, Apostolia Galanit, Jonathan
Dunne®, Stamatia Giannarou!, George Mylonas®, Burak Temelkuran®' 2, Zoltan Takats®:
1 Imperial College London, London, United Kingdom
2 Rosalind Franklin Institute, Harwell, United Kingdom
3 Imperial College Healthcare NHS Trust, London, United Kingdom
1081 Multiplex Imaging of Enzyme Activities by MALDI IMS
Eyk Schellenberger?, Akvile Hackel, Ulf Reimers2, Grit Nebrich?, Liu Yang?, Oliver Klein?
1 Charité - Universitatsmedizin Berlin, Radiology, Berlin, Germany
2 Charité - Universitatsmedizin Berlin, Berlin-Brandenburg Center for Regenerative Therapies, Berlin, Germany
3 JPT Peptide Technologies GmbH, Berlin, Germany
1082 MALDI mass spectrometry imaging workflow for the analysis of N-
glycosylation patterns in a preeclampsia model using FFPE murine
placental tissue
Charlotte Harms?, Maria Riedner?, Sandra M. Blois!, Hartmut Schliiter®
1 University Medical Center Hamburg-Eppendorf, Department of Obstetrics and Fetal Medicine, Hamburg, Germany
2 Universitat Hamburg, Technology Platform Mass Spectrometry, Hamburg, Germany
3 University Medical Center Hamburg-Eppendorf, Section Mass spectrometry and Proteomics, Hamburg, Germany
1083 Visualization of metabolites associated with H. pylori infection in
mice stomach tissues using DESI-MSI
Lieby Zborovsky?!, Sonja Fuchs?, Nicole Strittmatter!, Raquel Mejias-Luque?, Markus Gerhard?
1 Technical University of Munich, Department of Chemistry, Chair of Analytical Chemistry, Garching, Germany
2 Technical University of Munich, Institute for Medical Microbiology, Immunology and Hygiene, Munich, Germany
1084 Metal-Based Mass Tags for Targeted Mass Spectrometry Imaging

Mihyun Park?', Angela Casini®, Nicole Strittmatter!
1 Technical University of Munich, Munich, Germany
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1086

Controlled grafting expansion microscopy with a trifunctional
imaging probe

Isabelle Heing-Becker?!, Ria Thielhorn!, Nadja Hiimpfer?, Jakob Rentsch?, Rainer Haag?!, Kai Licha®,
Helge Ewers?
1 Freie Universitat Berlin, Institut fiir Chemie und Biochemie, Berlin, Germany

1087

Prototyping 3D-printed phantoms to achieve optical biomimicry for
FLT/CT imaging procedures

Alessandro Mottal, Federica De Lorenzil, Shiva Khorshid?, Felix Gremse®3, Niklas Junker?, Fabian
Kiessling!, Gero Von Plessen?, Twan Lammers!, Alexandros Marios Sofias®

1 RWTH Aachen University, Institute for Experimental Molecular Imaging, Aachen, Germany

2 RWTH Aachen University, Institute of Physics 1A, Aachen, Germany

3 Gremse IT GmbH, Aachen, Germany

1088

In vivo NIR-Il imaging applications assisted by imaging processing
and analyses

Xavier Le Guével', Vladimir A. Baulin?, Véronique Josserand?!, Jean-Luc Coll*

1 University Grenoble Alpes, Institute for Advanced Biosciences, Grenoble, France
2 universitat Rovira i Virgili, Departament de Quimica Fisica i Inorganica, Taragona, Spain

1089

Detection of Melanin Positive Cells in Spheroid Model Using Optical
Coherence Photoacoustic Microscopy

Shiyu Deng?, Abigail J. Delorial, MohammadA Sabbaghi?, Agnes Csiszar?, Gergely Szakacs?, Richard
Haindl}, Rainer A. Leitgeb?, Leopold Schmetterer® 4, Manojit Pramanik®, Wolfgang Drexler®, Mengyang
Liut 4

1 Medical Univeristy of Vienna, Center for Medical Physics and Biomedical Engineering, Vienna, Austria

2 Medical University of Vienna, Center for Cancer Research, Vienna, Austria

3 Nanyang Technological University, School of Chemistry, Chemical Engineering and Biotechnology, Singapore,
Singapore

4 Singapore Eye Research Institute, Singapore, Singapore

1090

Fluorescent nanodiamonds with Silicon-Vacancy centers for
intracellular thermometry

Anna Ermakova?l, Weina Liu% 1, Md Noor A Alam?, Viatcheslav Agafonov?, Tanja Weil
1 Max Planck Institute for Polymer Research, Mainz, Rhineland-Palatinate, Germany

2 Ecole Polytechnique Fédérale de Lausanne, Lausanne, Switzerland

3 Université de Tours, Tours, France

1091

Molecular imaging to investigate cell migration in an advanced 3D
cell culture

Irem Duman?, Xavier M. Vila?, Elma Joldic!, Haider Sami®, Chrysoula Vraka2, Christian Kraule*, Andreas
Teuschl?, Manfred Ogris®, Marcus Hacker?, Verena Pichlert

1 University of Vienna, Department of Pharmaceutical Sciences, Division of Pharmaceutical Chemistry, Vienna,
Austria

2 University of Applied Sciences Technikum Wien, Department Life Science Engineering, Vienna, Austria

3 Medical University of Vienna, Division of Nuclear Medicine, Vienna, Austria

4 DOC medikus GmbH, Gumpoldskirchen, Austria
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1092 Mucus Permeation of Lipid Coated Nanoparticles through 3D Human
Lung Epithelial Model
Doyoung Kim?, Gabrielle A. MandI?, Jimmy Vernaz2, Samuel Constant®, Song Huang?, John A.
Capobianco?, Luigi Bonacina®
1 Univeristy of Geneva, Department of Physics/ Applied Physics / GAP, Genéve, Switzerland
2 Concordia University, Department of Chemistry and Biochemistry & Center of Nanoscience Research, Montreal,
Canada
3 Epithelix, Genéve, Switzerland

1093 Third harmonic generation imaging of live fungal cells — quantifying

lipid droplets dynamics during nitrogen starvation

Tanja Pajié!, Natasa V. Todorovi¢?, Miroslav Zivié!, Stanko N. Nikoli¢3, Mihailo D. Rabasovi¢®, Andrew H.

A. Clayton®, Aleksandar J. Krmpot®

1 University of Belgrade, Faculty of Biology, Institute of Physiology and Biochemistry, Belgrade, Serbia

2 University of Belgrade, Institute for Biological Research “Sinisa Stankovi¢”, National Institute of the Republic of
Serbia, Belgrade, Serbia

3 University of Belgrade, Institute of Physics Belgrade, National Institute of the Republic of Serbia, Belgrade, Serbia
4 Swinburne University of Technology, Department of Physics and Astronomy, Optical Sciences Centre, School of
Science, Computing and Engineering Technologies, Melbourne, Australia

Introduction

Studies of lipid droplet (LD) physiology in fungi are still in their infancy but their quantitation
has relevance to issues in biomedicine, agriculture and industrial waste. Third Harmonic
Generation (THG) microscopy is non-invasive, produces inherently confocal images and
doesn’t require fixation or external labeling, which make it suitable for in vivo LD imaging [1,
2]. We present in vivo and label-free imaging of LD in individual fungal cells by THG
microscopy to assess the effects of nitrogen starvation. The LD quantification was performed
by two image analysis techniques.

Methods

THG microscopy was applied for the first time to a filamentous fungus and our choice was the
oleaginous fungus Phycomyces blakesleeanus. To observe the changes in LD number, the
22h old hyphae culture was divided into control and nitrogen starved groups (N-starved). A
home built nonlienar microscope with Yb:KGW laser at 1040 nm (200 fs pulses, 83 MHz
repetition rate) was used for THG imaging of live unstained hyphae [3]. THG signal was
detected by PMT in the transmission arm after passing through a Hoya glass UV filter with the
peak at 340 nm. 2D THG images of LDs (Fig. 1a) were analyzed by Image Correlation
Spectroscopy (ICS) measuring spatially-correlated fluctuations [4] and software particle
counting — Particle Size Analysis (PSA).

Results/Discussion

The small volume of hyphae suspension was placed between two coverslips of 170 um
thickness in order to meet the criteria for the best numerical aperture of the objective lens and
for better transmission of THG signal. The high resolution of the microscopic system, the
hyphae thickness (ca 10 um) and medium transparency made it possible for the whole
hyphae to be optically sectioned and a 3D model to be reconstructed (Fig. 1b and video).
Since ICS was primarily developed for fluorescent images and was not used to analyze THG
images, we have tested it by comparing the results to the PSA. Nitrogen starvation as
expected [5] increased LD number compared to control which was confirmed by both
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methods and obtained results are in good agreement. The overall increase of LDs during
growth without available nitrogen is found to be between 3 and 4.5 h time point, followed with
the loss of population of larger-than-average LDs during prolonged starvation.

Conclusions

THG microscopy is suitable for imaging and quantification of changes in lipid droplet number,
brought upon by complete removal of nitrogen, from such low density/diameter baseline. In
addition, we demonstrate that the ICA is suitable for THG images, although it is primarily
developed and have been mostly used for fluorescence signals so far.
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Figure 1. Label-free imaging of Phycomyces

blakesleeanus hyphae.
(a) one THG slice and (b) 3D model of 23 THG
slices 0.9 um apart. The average laser power at

sample plane was 23-26 mW.
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1095 Laser nano-surgery of fungal cell wall to enable patch clamping

Tanja Pajié!, Katarina Stevanovié!, Natasa V. Todorovi¢?, Steva Levié?, Svetlana Savié Sevi¢*, Dejan

Panteli¢*, Miroslav Zivié!, Mihailo D. Rabasovié¢*, Aleksandar J. Krmpot®* ®

1 University of Belgrade, Faculty of Biology, Institute of Physiology and Biochemistry, Belgrade, Serbia
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1096 Nonlinear Optical Imaging and Quantification of the Pathological
Changes in Gastrointestinal Tumor Nonlinear Optical Imaging and
Quantification of the Pathological Changes in Gastrointestinal
Tumor

Will Xia®, Xiangjun Hu?
1 Lehigh University, Bethlehem, United States of America
2 Beijing Institute of Radiation Medicine, Beijing, China
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