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Lightsheet Mode'™:

a novel firmware
modification to improve
resolution in lightsheet

MICroscopy

A

AALALLLANL

S “‘”“’M;;”

= gAML

: / /

1 / /

s ,/ "J

P
/‘ /
.
.
w




Orca Flash 4.0 - sCMOS

100 fps 4mpx readout, 0.9 e- read noise
 72% Q.E. — highest available
Most suitable camera for lightsheet microscopy
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Crossover point for EM=CCDand
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Detector
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Microscope
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Light sheet



sCMOQOS rolling shutter

sCMOS image sensor

readout
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Single mode fiber

lllumination Detection
objective objective

scanning mirror Scanning

From Baumgart & Kubitscheck. 2012, using Orca Flash 2.8
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L dSCEI DEedadlll

t/Blur

Time
GlObal ShUtter »EXpOsure »Readgu’[
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. Confocal = like virtual slit o e e

L dSer peailr
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Lightsheet Readout Mode

. . o Exposure mmm»- Readout
using rolling shutter
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- Xposure reset e

daSer peam

Seattered iight/Blur

Lightsheet Readout Mode Global shutter

using rolling shutter
Courtesy of Dr. Hufnagel and Dr. Krzic, EMBL Heidelberg, Germany
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. Feature 2: Adjustment of readout slope and exposure time e
*Patent pending
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. Adjustment of readout slope and exposure time  reemmesees
*Patent pending
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‘ Feature 2: Adjustment of readout slope and exposure time oo
*Patent pending

o Exposure mem> Readout
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Triggering - Synchronising lignt
movement to camera chip readout
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‘ External trigger output e
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. [Image samples



Light sheet readout

With thanks to Dr. Felix Evers, Aleks Chmliewski, University of Cambridge



HAMAMATSU

. Live whole-brain brainbow imaging in zebrafish

00:00:00

tdTomato

Multi-color SiIMView imaging of brainbow-labeled zebratfish embryo at 3dpft; brainbow line developed by Schier lab (Harvarad)

Courtesy of Dr. Philipp J. Keller, Howard Hughes Medical Institute, Janelia Farm Research Campus, Ashburn, VA 20147, USA
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. Quantitative high-speed imaging of development

dorsal view | _ 03:00:00

ventral view T S

Nuclei-labeled Drosophila embryo, 30 second intervals for 17 hours; 1,100,000 high-resolution images (11 terabytes)

Courtesy of Dr. Philipp J. Keller, Howard Hughes Medical Institute, Janelia Farm Research Campus, Ashburn, VA 20147, USA



Quantitative high-speed imag
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ing of development

-36 min
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O min = onset of gastrulation

Multi-color multi-angle SiMView imaging of gastrulating Drosophila embryo at 3 hpt (H2A-RFPspider-GFP)

Courtesy of Dr. Philipp J. Keller, Howard Hughes Medical Institute, Janelia Farm Research Campus, Ashburn, VA 20147, USA
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Thank you for your attention!
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