   Fluorescence microscopy today
 A few questions to get started…

A) In traditional microscopy, how are tissue samples prepared for visualisation?

B) Compared to traditional techniques, what do current imaging techniques make it possible to do?

                 Now check your answers by reading the first three paragraphs of the text
In traditional microscopy, how are tissue samples prepared for visualisation?

They are chemically fixed. Fixed tissue is more stable. 

Optical transparency is improved thanks to tissues that are dehydrated and index-matched.

A) Compared to traditional techniques, what do current imaging techniques make it possible to do?

It allows the visualisation of living tissue; before it was only possible to guess how living tissue functions
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Group A                         Take notes on the following techniques: 

	technique
	When was it developed? 
	How does it work?
	How does it improve visualisation?
	What are the limitations?

	Confocal

Scanning

microscopy


	
	
	
	

	Two-photon 

microscopy


	
	
	
	

	TIRF


	
	
	
	N/I
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Group B                         Take notes on the following techniques: 

	Technique
	Time frame of development & use
	How does it work?

(or give examples or key words)
	How does it improve visualisation?
	What are the limitations?

	New GFP designs


	
	
	
	N/I

	Quantum dots


	
	
	
	N/I

	SHG


	
	
	
	N/I


LANGUAGE     Key Vocabulary      group A
	Technique :


	Technique :
	Technique :

	
	
	


LANGUAGE     Key Vocabulary   group B
	Technique :


	Technique :
	Technique :

	
	
	


GRAMMATICAL STRUCTURES                 EXAMPLE from text 
	Based on + N ( §2)
	

	To lead to + N (§4)
	

	To make +N + possible (to + INF)§4,6,8
	

	To permit + N + to + INF §7
	

	To enable + NP §10
	

	To allow/afford + NP §3,4,6
	

	To be suited for +NP §6
	

	To enhance §4
	

	To provide §5, 7

	


Complete each sentence with an appropriate structure :
A) Novel GFP designs ________________to study processes in living cells.
B) Confocal scanning microscopy _________________three-dimensional reconstructions of specimens.
C) Qdots ______________ biologists to detect single molecules in living samples.

D) Two-photon microscopy ____________________to visualise fluophores deep in living samples.
Link words. Classify the link words used in the text. 

	Giving additional information


	Contrast
	Making a general statement
	Clarification
	Introducing a consequence or cause
	To show sequence

	
	
	
	
	
	


What other link words do you know ?
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Group A                         Take notes on the following techniques: 

	technique
	When was it developed? 
	How does it work?
	How does it improve visualisation?
	What are the limitations?

	Confocal

Scanning

microscopy

+

Spinning disc spanners


	Last several decades
	Photodetection is restricted to light originating from focal point

Pinholes in these instruments improve photodetection 
	Allowed optical sectioning and three-dimensional reconstruction of samples.

Reduces the amount of excitation needed thereby reducing photodamage and photobleaching
	Out-of-focus light is rejected, leading to detection of small proportion of emitted photons. 

Increasing signal needs higher excitation, resulting in photodamage and photobleaching

	Two-photon 

microscopy


	The last decade
	Based on the application of two-photon excitation whereby Two low-energy photons together excite a chromophore to produce fluorescence. 

At the same time, Ulrafast lasers led to the development of two-photon microscoptes


	It makes it possible to visualise living specimens; it is possible to look at deep tissue in living samples. 
	Has a worse spatial resolution than confocal microscopy; is a slow, serial technique.

Best suited for in-vivo imaging of deep tissue.  Not suited for looking at thin tissue samples

	TIRF


	The last decade
	(total internal reflectance fluorescence) 

Uses very short range of an evanescent optical wave to excite molecules
	Allows the monitoring of molecules in thin samples
	N/I
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Group B                         Take notes on the following techniques: 

	Technique
	When was it developed?
	How does it work?
	How does it improve visualisation?
	What are the limitations?

	New GFP designs


	
	Split GFP’s 

GFP indicators for intracellular calcium, second messengers, pH and voltage

GFP-like proteins isolated from coral 

GFPs to label proteins and lipids
	Make it possible to visualise protein-to-protein interactions and to monitor promoter networks
	N/I

	Quantum dots


	Recent development

(last decade?)
	Inorganic fluophores with semiconductor properties, giving them broad excitation but narrow emission profiles
	Photochemically inert, resistant to photobleaching, have a high photostability and narrow emission band

Has potential of detecting a specific fluophores among many. Can detect single molecules in living samples.

Suited to in vivo imaging
	N/I

	SHG


	
	Based on nonlinear optics, known in physics and chemistry. Not a fluorescence technique. 

Has great potential in biology.

High infra-red light is used to emit light 
	Is the only technique sensitive to biological membranes. Potential in monitoring many biological processes associated with the membrane
	N/I


LANGUAGE     Key Vocabulary     group   A
	Technique :confocal microscopy

	Technique :  two-photon microscopy
	Technique :  TIRF

	Focal point

Optical sectioning 

Three-dimensional microscopic reconstructions

Photons

Excitation

Pinholes

Detection

Photodamage 

photobleaching
general :

Fluorescence

Fluophore

Photons 

Photodetection

Samples

Specimens

Living samples

Tissue

Focal point

GFP genes


	Low-energy photons

Excite/excitation

Generate

Chromophore

Fluorescence

Living specimens/samples

Focal point

Optical sectioning

Spatial resolution

Cross-section

In vivo imaging


	Excitation
Short range

Evanescent optical wave

movement

Single molecules 

Thin samples


LANGUAGE     Key Vocabulary        group B
	Technique :    new GFP designs
 
	Technique :  Q dots
	Technique :   SHG

	Protein-protein interaction
Monitor

Second-messanger cascades

Living cells

Optical Boolean logic

Promotor networks

Intracelullar calcium, etc

Isolate

Label

Encode

tag


	Inorganic fluoflores
Semi-conductor properties

Broad excitation 

Narrow emission profiles

Photochemically inert

High photostability

Spectral imaging

To Couple to

Proteins

In vivo imaging

Spatiotemporal dynamics

Biochemical networks


	High infrared light intensity
Nonlinear polarizability

Molecules

Light

Double frequency

Emit

Resolution frequencies

Absorption of light

chromophores

Adsorb

Membranes

Chemical interfaces

Biological processes

Electro-physiological communication

Detection

Transduction

Cell-cell interactions


GRAMMATICAL STRUCTURES                 EXAMPLE from text 
	Based on + N ( §2)
	

	To lead to + N (§4)
	

	To make +N + possible (to + INF)§4,6,8
	

	To permit + N + to + INF §7
	

	To enable + NP §10
	

	To allow/afford + NP §3,4,6
	

	To be suited for +NP §6
	

	To enhance §4
	

	To provide §5, 7

	


Novel GFP designs make it possible  to study processes in living cells.

Confocal scanning microscopy allows three-dimensional reconstructions of specimens.

Qdots enable biologists to detect single molecules in living samples.

Two-photon microscopy makes it possible to visualise fluophores deep in living samples.

 Link words. Classify the link words used in the text.    CORRECTION
	Giving additional information


	Contrast
	Making a general statement
	Clarification
	Introducing a consequence or cause
	To show sequence
	To show means

	Besides

In addition

Also

furthermore


	although
	In principle
	For example
	Therefore

Thus

so
	At the same time

Finally

As a finishing thought
	whereby


