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Optical microscope (Light microscope) &2
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Optical microscope (Light microscope) $tA|; 0| =0| =1} (2|&: diffraction)
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only scattered waves out of phase

light rays enter — generate contrast
stained objective when combined
section
of cell
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cell waves in
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(A) incident light (B) oblique incident light (Q) incident light

(white) (white)
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Intact Tissues Are Usually Fixed and Sectioned Before Microscopy
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Al O Al: different fluorescent probes can be visualized in the same cell

(ed' (ertromer
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10 pm
The spindle microtubules are revealed with a green
centromeres with a red , and the DNA of the condensed chromosomes
with the blue fluorescent dye DAPI



Antibodies Can Be Used to Detect Specific Molecules

primary antlbody: secondary antibodlas:

rabbit antibody marker-couplad antibodies
directed against directad agairst rabbit
antigen A antibodies
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3D images with the Optical Microscope

(A) A light micrograph of the large
polytene chromosomes from
Drosophila, stained with a
fluorescent DNA-binding dye
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(B) The same field of view after image
deconvolution Each band is about 0.25
um thick, approaching the diffraction
limit of the light microscope.
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The Confocal Microscope Produces Optical Sections by Excluding Out-of-Focus Light
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Multiphoton imaging
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Individual Proteins Can Be Fluorescently Tagged in Living Cells and Organisms

primary antlbody: secondary antibodies:

rabbit antlbody marker-couplad antibodies
directad against directad agairst rabbit
antigen A antibodies
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[ CMV enhancer
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Protein Dynamics Can Be Followed in Living Cells- (15t) FRET
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Protein Dynamics Can Be Followed in Living Cells- (2"9) photoactivation
Reveal the location and movement of proteins
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Rhodamine-labeled tubulin (red) to mark all the microtubules,
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Protein Dynamics Can Be Followed in Living Cells- (3'4) FRAP

Fluorescence recovery after photobleaching (FRAP)

a Photo-Bleach Recovery
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Overview: imaging in the study of integrins. In Integrin and Cell Adhesion Molecules, 2011, 159-189.



Light-Emitting Indicators Can Measure Rapidly Changing Intracellular lon Concentrations

01 sec
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Visualizing intracellular Ca2+ concentrations
by using a fluorescent indicator

Purkinje cells



Single Molecules Can Be Visualized by Total Internal Reflection Fluorescence (TIRF) Microscopy
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*The background is substantially decreased so structures—> can be seen clearly
*There is virtually no out-of-focus fluorescence collected—> decrease blurring effects

*Cells are exposed to a significantly smaller amount of light = limits phototoxicity to cells

doi: 10.1002/0471142956.cy1218s50



Atomic Force Microscopy (AFM)
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Structured illumination microscopy: SIM T Xtoi0| A 2L} L2 2ratsd0|d LEETH
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. « o . . . effective fluorescenca
Stimulated emission depletion microscopy: STED excitation spot STED benn spot
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Single Molecule Localization Microscopy: SMLM
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Looking at Cells and Molecules in the Electron Microscope

DX 243 0|4 (Transmission electron microscope, TEM) : £11MZ1G0|H 2 UL =2 HQo| ZHAIEIS A|2E ETMA|AH 0]|0|7| 444,

ZF AL 22F8 0] (Scanning electron microscope, SEM): AL Z213{0|ZS M2 |22 BHE w2t EF 510 O|0|2|2 A4,

4m

Z|2 XAFi0|ZF (cryo Electron Microscope, Cryo EM) : CryoEM2 TEM2| ot 2R 2, A2 ZA2 (WA ZA 25)0|M TEM 0|0|R|E

o= 0|4, 201730 = Doli M T A BEAFRE 2ot cryoEM 72 Zt3 Z{E M|(Jacques Dubochet), 221 Zeli3(Joachim Frank), £
& (Richard Henderson)O| =®g}stAS AL

| =
=
—

R


https://terms.naver.com/entry.naver?docId=5569177&ref=y

The transmission electron microscope (TEM)
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Biological Specimens Require Special Preparation for Electron Microscopy
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The metal grid that supports the thin sections of a specimen
in a transmission electron microscope.
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Different Views of a Single Object Can Be Combined to Give a Three-Dimensional Reconstruction




Images of Surfaces Can Be Obtained by Scanning Electron Microscopy (SEM)
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Negative Staining and Cryoelectron Microscopy Both
Allow Macromolecules to Be Viewed at High Resolution

100 nm
Negatively stained actin filaments



Multiple Images Can Be Combined to Increase Resolution
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