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The importance of microscopes

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

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

13th century when spectacle makers were producing lenses to be worn as glasses.

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

 

Mats Gustafsson 
John Sedat

2000 3D-SIM

http://www.nature.com/milestones/milelight/pdf/milelight_timeline.pdf
http://www.nature.com/milestones/milelight/pdf/milelight_all.pdf
http://www.google.co.uk/search?hl=en&client=safari&rls=en&tbs=tl:1&q=ernst%20abbe&sa=X&ei=oS19TcbTEsiyhAf-ncX5Bg&ved=0CEIQ0AEwAg


Advanced microscopy course

Lynn Hill  
El capitan 
Yosemite



PSF: Don’t miss the point

2000

No spherical aberration

Spherical aberration



Seeing is not believing: 
Quantitate before you believe

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



Photon budget: every photon counts

Pretty pictures 
Are not the  
only choice

Signal : noise ratio

/



The Drosophila larval brain 

DNA 
Neural stem cells 
Dividing cells 



Patch-based denoising

Collaborators Richard Parton

John Sedat : Carlton et al. (2010) PNAS 107: 16016 
Charles Kervrann, Jérôme Boulanger 

0.1x 
light 
dose



His-RFP 
Jup-
GFP

Explanted 
cultured 
larval  
brain

His-RFP (chromatin) 
Jup-GFP (microtubules)
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 10x  3D 
volumes / hr
15 Zs / stack 
15 hours total
   (1 Z section
     displayed)

Hailstone et al. 
(Davis)  
eLife 2020

50GB
Movie



Light sources and filters: catch the wave

   Make sure you match:  

•   Fluorescent proteins / fluorochromes 

•   Light source 

•   Filters 

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

Ian Dobbie and colleagues

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


Data storage, Image Analysis 
and Statistics



Nirmal Purja

Enjoy the course 
Thanks for listening 

If you get stuck - ask for help 




