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— COMMONLY USED IMAGING METHODS SIRIUS Y

Labelled content only Whole structure
Wide-field Super-resolution Cryo-soft x-ray Cryo-electron

fluorescence Light Sheet fluorescence tomography tomography

Hafi et al. (2014) Liu et al. (2018) Schermelleh et al. (2009) Le Gros et al. (2016) Cyrklaff et al. (2007)

Resolution 70-250nm 50nm 2-5nm

Ekman, Chen, Weinhardt, Do, McDermott, Le Gros, Larabell (2020) In book: Synchrotron Light Sources and Free-Electron Lasers 1613-1644




— SOFT X-RAY TOMOGRAPHY CONTRAST MECHANISM —— |SIR1U S Ry

10

(o¢]

(o)}

B

N

attenuation length, um

0 ! T T T 1
100 200 300 400 500 600
X-ray energy, eV

Cellular structure in 3D + Element-specific contrast from cells + Native environment

Fully hydrated Whole cell No staining No chemical fixation Cryo




— SAMPLE PREPARATION: JUST FREEZE SIRIU S Ry

EM Grids Plunge freezing grids and capillaries

Grids in culture Cells on grid

Glass capillaries

-

Harvesting cells  Harvesting cells Loading Cells in capillary tip




— SOFT X-RAY TOMOGRAPHY OVERVIEW

Capillary condenser Objective lens

Source

Central stop




— THE SXT-100 LABORATORY MICROSCOPE SIRIUS
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— CRYO-SXT OF MAMMALIAN CELLS —————————— |SIRI1U S Ry

2D soft X-ray overview

NIH—3T3 cII




— CRYO-SXT OF HELA CELLS

reconstruction 20x20x20 nm voxel size two slices through the reconstruction
Sample prepared by Dr. Maria Harkiolaki, Diamond Light Source




— CRYO-SXT ORGANELLE ATLAS
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Samples from Dr. Chris Evans UCD (CoCID)




— THE SXT-100 DATA PIPELINE SIRIU S Ry

Stack 3D

Data Frame alignment W reconstruction

Patch tracking (fiducial : .
free)g ( Weighted back projection

*developed by Axel SIRT
Ekman, JYU

Paper in preparation

30s per frame

Stack registration
2-4 frames per angle

In collaboration with Axel Ekman, JYU Finland I o
UNIVERSITY OF TYVASKYLA
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— INTEGRATED FLUORESECNCE MICROSCOPE

- Increased SXT throughput
- Correlating cell structure and function

Collaboration with Dr. Chris Evans, UCD Dublin and Dr. Simon Leclerc, JYU Finland
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— CORRELATIVE CRYO SXT AND LOW MAG FM

SIRIUS By

High throughput location of cells followed by SXT imaging

100 um
—

10X fluorescence image HelLa cell: 3D reconstruction slab
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— CORRELATING SPECIFIC ORGANELLES

50 um

Collaboration with Dr. Chris Evans, UCD Dublin
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— ORGANELLE SEGMENTATION

Segmented using llastik

sikius 3
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— CORRELATIVE LIGHT ELECTRON AND X-RAY MICROSCOPY SIRNJNU S ba

T Soft X-ray projections

3

30 hrs to
slice and
image the
whole cell
by EM

80 nm physical slice Virtual soft X-ray volume slice

15



— CORRELATIVE LIGHT ELECTRON AND X-RAY MICROSCOPY SIRNJNU S ba

Collaboration with Dimitri Scholz and Tiina O’Neill,
UCD Dublin

S5 um

room temperature (or cryo)

Cryo-SXT can identify structures for EM sectioning or cryo lamellae




— CORRELATIVE LIGHT ELECTRON AND X-RAY MICROSCOPY SIRNJNU S ba
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— CRYO-FIB LIFT-OUT FOR CRYO-SXT SIRIU S Ry

Workflow for imaging bulk fully hydrated tissue samples

m University of
Collaboration with Chris Parmenter, University of Nottingham _Sa Nottingham

UK | CHINA | MALAYSIA
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— FULL TILT TOMOGRAPHY WITH GLASS CAPILLARIES — SIRRI1U S B¢

i5r3° tilts iTO° tilts

partial-tilt tomography
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sample tilt projections _ _ . _ _ _ UNIVERSITAT
Collaboration with Venera Weinhardt, Heidelberg University HEIDELBERG

ZUKUNFT
SEIT 1386

S. Cerevisiae samples from Ken Wolfe UCD and Daniel Wuestener SDU 19



— FIRST COMMERCIAL DEPLOYMENT. AUGUST 2023 SIWVNUS

Conway Core Imaging Facility
Dr. Dimitri Scholz

Cell culturing

Cryo sample prep

Cryo fluorescence grid mapping
Super resolution STED

STED with conventional TEM or SEM
Correlative CLEM & SXT

Data processing and analysis

Cryo sample storage

Dimitri.Scholz@ucd.ie
info@SiriusXT.com
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Thank you for listening!
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