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Fluorescence lifetime (t): The fluorescence lifetime is the characteristic time that a molecule remains .... CARS on polystyrene beads: C=C Ã  1560 cm-1. 
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I- Bio-information: signaling and the cell machinery



I- Bio-information: signaling and the cell machinery Intercellular signaling in animals.



Extracellular signaling molecules bind to either cell-surface receptors or intracellular receptors.



I- Bio-information: signaling and the cell machinery



Signaling in cell biology Immune system MHC complex. major histocompatibility complex (MHC)



Complex signaling pathways Lead to cell decisions.



Switching off TCR Signaling B.Malissen, Science 302 1162 52003)



Bio Information: - signaling pathway, molecular alterations - spatio-temporal description of the cascade. I- Bio-information: signaling and the cell machinery



The cell size and machinery DNA contains the information for the production of proteins 5 nm 10 µm Mitochodrion



Few µm 2 nm



Energy Production Rough Endoplasmic Reticulum



Packaging of proteins Protein production 5 nm



I- Bio-information: signaling and the cell machinery



The bio-information and cell observation Electronic microscopy PROS - Excellent spatial resolution (10nm) - Possible x-y tomography and 3D reconstruction CONTS - Dehydrated or frozen samples - Far from living condition - Costs and time needed to prepare the slides



I- Bio-information: signaling and the cell machinery



Electronic microscopy Progresses in Electron Microscopy QUANTOMIX – www:quantomix.com EM imaging of biological samples in a wet environment is now possible without the artifacts normally associated with sample preparation. The new QX capsule completely isolates wet samples from the vacuum in the microscope chamber. This makes possible the imaging of fully hydrated samples Ovarian cell in its native culturing condition



5 µm



Wet mucosal surface of intestines



20 µm I- Bio-information: signaling and the cell machinery



Optical microscopy Assets of Optical Microscopy - Innocuouness: non prejudicial to living samples - Easy to implement - High contrast available - 3D sectioning ability - Compatible with drug adjunction - Compatible with micro-nano manipulation Requirements for Optical detection of living samples - High sensitivity -Low molecular concentration -High magnification Ultrasensitive -Efficient contrast mechanism Microscopy - High spatial and temporal resolutions -Diffraction limit - Non prejudicial to living samples - Optical power - Wavelength selection I- Bio-information: signaling and the cell machinery



II - Conventional contrast in optical microscopy



II - Conventional contrast in optical microscopy



The Basic Tool



II - Conventional contrast in optical microscopy



When the condenser and objective have equivalent numerical apertures, the Airy pattern radius from the central peak to the first minimum is given by :



Airy pattern R airy = 1 .22



λ



R airy = 1 .22



2 NA



λ ( NA condensor + NA objective )



NA = n sin θ



Object plane



Tube lens



Image plane



θ



II - Conventional contrast in optical microscopy



Resolution Resolution:



D xy = 1 .22



λ 2 NA



= 0 .61



λ NA



II - Conventional contrast in optical microscopy



Object plane



Tube lens



Depth of field



Image plane



θ



Depth of field:



Dz = n



λ ( NA ) 2



II - Conventional contrast in optical microscopy



Specialized technique: Dark Field illumination



marine protozoan (radiolarian)



II - Conventional contrast in optical microscopy



Specialized technique: Phase Contrast



λ/4



90°



+ Atténuation



Bright field II - Conventional contrast in optical microscopy



Specialized technique: Differential Interference Contrast



III - Fluorescence microscopy



III - Fluorescence microscopy



Extinction coefficient (e): Absorbance at a reference wavelength (absorption) for a one molar (M) concentration molecule in a cuvette having a one-centimeter path length.



Quantum yield (F) 0 
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Semiconductor Spintronics - Scio 

The conductance mismatch. â€“ Electrical spin ... Can modify the conductivity of Spin-Up and Spin-Down. ... Modulation of the spins through spin orbit coupling by.
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Scanning Near-field Optical Microscopy (SNOM): Foundations ... - Scio 

and how the lens of the eye focuses an image on the retina. ... Pliny the Elder wrote: "Emeralds are usually concave so that they may ... The Concept of SNOM .... It interacts with its image dipole. Problem: The rest of the tip cannot be ignored.
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