Introduction to Electron Microscopy

1. Orientation of the course
2. Freeze-fracture

9:10 - 9:20 KS Lu, Orientation

9:20 - 10:20 SM Wang, Buffer & rotary shadowing

10:30 — 11:20 KS Lu, Introduction to EM, Freeze-fracture
11:20-12:10 CL Chien, Fixation & perfusion

Reference:

Bozzola J.J. and Russel L.D. (1999) Electron microscopy
Principles and Techniques for Biologists.

Second edition, Jones and Bartlett Publisher, Sudbury,
Massachusetts, USA
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Schedule for Hand-in Your Work

» 5/25 Reading micrograph

» 5/18 Photographic and Darkroom techniques

« 5/04 Electron microscope operation

e Specimens: brain, kidney, liver

» 5/04 Thick sections on slide (at least three
sctions stained with toluidine blue)

< 5/04 Thin sections on grids (at least two grids,
stained with uranyl acetae & lead citrate)

» 5/25 Three EM pictures from your own
specimens
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Rapio FReezinG,
Fheeze FRRCTURE,
aND Deep ETcaing

Electron Microscopy: Rapid Freezing, Freeze
Principles and Techniques |Fracture and Deep Etching
for Biologists. (Techniques in Modern
second edition, By John J. Biomedical Microscopy 5) By:
Bozzola and Lonnie D. Severs, Nicholas J.; Shotton,
Russell, 1999, Jones and David M. 03/10/1995 John ,
BatdettsPublishers, Inc. Wiley & Sons Inc
. . Linear Equivalents
Guidelines

» Technique-oriented, Practice-oriented

» Safety (under supervision), Efficient,
Work hard,

» Take notes in every step,

* You must go through all the different
procedures by yourself,

* Do all the work by your own,
» Hand in all the work on time
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1 Angstrom = 0.1 nanometer (nm)
10 Angstroms = 1.0 nanometer
[formerly millimicron (m )]
1000 nanometers = 1.0 micrometer (« m)
[formerly micron (u)]
1000 micrometers = 1.0 millimeter (mm)
1000 mililimeters = 1 meter (m)

1. Resolution (resolving power)

2. Numeral Aperture

3. Focal depth
2006223 4. Field depth
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Ultra-High voltage
Electron Microscope
(2 MV, 1000KV) -
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Freeze Fracture Technique

1. Fixation

& e ' Al o3t :
] - lmaroenularspaoe?‘ ’ Thie cell2

2. Cryoprotection

3. Freezing
Freeze-fracture of PM’

4. Freeze-fracturing

5. Shadowing w« “F'*ﬁ Nt |IT.;

6. Cleaning (of replica) Zi-i‘ LPJ,H h ; ‘f'-ﬂ u|’|,.l‘.' .L“h'ﬂ

7. TEM observation O ﬁhrg it
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: Cholesterol i a major membrane component but i does

: not form Ehe membrana by itself. Cholesterol has an effect
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| Tha outer leaflet consists maily of phosphatidyicholine,
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Outer leaflet . porticn exposad ¥ the space,

+ Ther inner leaflet cansists manly of phosphatidylserine,

: The head grouns of phosphatidyiserne and
phosphatidylinasiiol are negatively chasged, 5o the
- cytosoke face of tha plasma membrana has a net nagalive.
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Anchoring junctions

They define el polasity and contral the :
passage of substances between adjacent cells, “., Cyloskeletal componerts.
Ocdluding junchions have a beltlike distribution

4 Occluding
ke 3 ricbon internally bracing the cells.

junction
Zoaula adherens or belt desmosome
This anchovage junction has 2 beltlike
dstrbution and is associated with actin
flamerts.

adherens

Macula adherens or spot desmosome

This anchorage junction has a spotlike
distrioution and is associaled wilh
Intermediate filaments.

| Hemidesmosome W“ﬁ_. |
| Homdesmosamesiok hebasaldoman [Gap or communicating uncions |
1 of an epithelial cell 1o the basal lamina. They connect functicnially two adkacent cells.
| Intermediate filaments are associaled A gap juncion is formed by connexons, channek-like
| wiha plaque. structures that enable the passage of small molecules
[ {= 1.2 kDa) between cells,
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Freeze-fracturing: Difference between surface and face
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Fracture Plane Is the Only Plane and Intramembranous:

A. Intramembranous particles (IMP), 8.5nm in
diameter

B. The membrane fracture face:
1. complementary replica
2. surface labelling - ferritin and
freeze-etching
3. thin sections
C. Particles in membranes:
1. lack of E-face pit

2. the nature of the particles -
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summary
Guidelines of the course

Resolution of microscope --

EM basic principle — TEM (HVEM), SEM
Freeze-fracture
— Procedures,

— P-face, E-face and P-surface and E-surface
— Anchoring junctions,

« Tight junction — strand and groove

» Gap junction — connexons,

— Fracture plane is unique and
intramembnranous




