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Giant leap

Basic
Microscopy

History of'the Micron advanced
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The importance of microscopes

1st century AD, glass was invented by the Romans - who then discovered crude lenses.
13th century spectacle makers were producing lenses to be worn as glasses.

1609 Galileo Galilei perfected the first device known as a microscope.

Zaccharias Janssen and Hans Lipperhey first compound microscope

Later in the 16th century, Anton van Leeuwenhoek began polishing and grinding lenses


https://www.microscopemaster.com/leeuwenhoek-microscope.html

Milestones in the history of microscopy

http://www.nature.com/milestones/milelight/pdf/milelight timeline.pdf

http://www.nature.com/milestones/milelight/pdf/milelight_all.pdf

1st century AD, glass was been invented by the Romans - who then discovered crude lenses.

13th century when spectacle makers were producing lenses to be worn as glasses.
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Zaccharias Janssen
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Invention of the microscope (Milestone 1)
First histological stain (Milestone 2)

Synthesis of fluorescein (Milestone 2)

Ernst Abbe | 880

Aqust Kohler

1931 EM

Ernst Ruska

Diffraction limit theory (Milestone 3)

First fluorescence microscopy (Milestone 4)

First epifluorescence microscope (Milestone 4)

Phase contrast microscopy (Milestone 5) I 9 3 2
Fritts Zernike

Polarization microscopy (Milestone 6)

Immunofluorescence (Milestone 7)

Differential interference contrast (Milestone 8) Normaski

Marvin Minsky

Concept of confocal microscopy (Milestone 9)

The dichroic mirror (Milestone 4)

Fluorescence correlation spectroscopy (Milestone 10)
FRAP (Milestone 10)

FRET (Milestone 11)

Calcium probes (Milestone 12)
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Video-enhancement differential interference contrast (Milestone 8)

TIRF microscopy (Milestone 13)
Agard and Sedat

AFM

Deconvolution microscopy (Milestone 14)

Realization of confocal microscopy (Milestone 9)

Two-photon microscopy (Milestone 15)

Light sheet mi Milestone 16
ight sheet microscopy (Milestone 16) Ernst Stelzer

Single molecule microscopy (Milestone 17)

Martie Chalfie,
Roger Chen

GFP (Milestone 18)

Fluorescent protein-based biosensors (Milestone 19)

Red fluorescent proteins (Milestone 20) Roger Chen

Breaking the diffraction limit: STED (Milestone 21) Stefan Hell

Photoactivatable fluorescent proteins (Milestone 20) Jennifer
Lippincott-
Breaking the diffraction limit: PALM/STORM (Milestone 21) Schwarlz

Calvin Quate

2000 3p-siv

Mats Gustafsson
John Sedat



http://www.nature.com/milestones/milelight/pdf/milelight_timeline.pdf
http://www.nature.com/milestones/milelight/pdf/milelight_all.pdf
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PSF: Don’t miss the point

Visualizing fluorescence in
Drosophila—optimal detection in
thick specimens

ILAN DAVIS 2000

Reference: Chapter 6 in Protein Localization by Fluorescence Microscopy
- a practical approach. Editor: V.J. Allan, OUP, 2000. pp. 133-162
ISBN (Pbk) 0-19-963740-7 ISBN (Hbk) 0-19-963741-5

Figure 3. Examples of PSF of 0.1 um fluorescent beads mounted in glycerol and imaged

No spherical aberration =——— ———

Spherical aberration NS EeaEEn

Automated spherical aberration correction in scanning confocal
microscopy

Review of Scientific Instruments 85, 123706 (2014); https://doi.org/10.1063/1.4904370

H. W. Yoo"22), M. E. van Royens, W. A.van Cappe\lens, A. B. Houtsmuller®, M. Verhaegen‘, and G. Schitter?



Seeing is not believing:
Quantitate before you believe

Negative controls are essential to
Discount autofluorescence / cross reaction of antibodies



Photon budget: every photon counts

WHAT DO1CHOOSE?

Signal : noise ratio

n/yvn

Pretty pictures
Are not the
only choice
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Ptch-bsed denoisin

0.1x
light

D _ dose = & Richard Parton

Charles Kervrann, Jérome Boulanger

John Sedat : Carlton et al. (2010) PNAS 107: 16016
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Light sources and filters: catch the wave

/ SPEKcheck Import.. AddSetup Customise Filters Optimise Dyes SavePlot  Help

lan Dobbie and colleagues

https://www.micron.ox.ac.uk/software/spekcheck/



https://www.micron.ox.ac.uk/software/spekcheck/
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Thanks for listening
Enjoy the course







