ERE 685

TRANSMISSION ELECTRON MICROSCOPY

Spring Semester 2010
Wednesday, January 20

Lecture:

Introduction 
Demonstration:
Microscope operation


Tour of the Facilities

Readings:
Chaps 1 & 2
Monday, January25

Lecture:

Fixation    
Wednesday, January 27




Embedding

Readings 

Chap4
Monday, February 1
The Transmission Electron Microscope and its Operation

Demonstration:

Operation





Preliminary Checklist





Filament saturation and Finding the beam

Wedneday, Feb 3


Lecture


Resolution and Technical Considerations


Readings

Chap 20
Monday, Feb 8
Lecture:

Negative Staining




Thick Sectioning


Demonstration:

Making Glass Knives





Toluidine Blue Staining


Readings:

Chap 5

Wednesday, Feb 10

Lecture:

Photographic Aspects of Electron Microscopy

Monday Feb 15
Lecture:

Ultramicrotomy

Use of the Sorvall MT2B Microtome

Reading
 Chap 6

Wednesday  Feb 17
 


Lecture

Digital Images – Introduction to Photoshop

Lab


Photoshop Tutorial ( Selections and Layers)


Monday, Feb 22

Lecture:

Scanning  Negatives & Image Processing

Reading

Chap 18

Wednesday, Feb 24

Printing Digital Images

Lecture

Survey of Biological Ultrastructure

  Readings

Chap 8
Monday,  Mar 1




High Vacuum Systems
Wednesday, Mar 3

Lecture:

Review

Monday, Mar 8

EXAM

 Wednesday, Mar 10

No Class
MAR 14-21
No Classes – Spring Break
Monday, Mar 22

Lecture:

Magnification Calibration
:


Wednesday, Mar 24

Lecture:

Printing Digital Images with Text
Monday, Mar 29
Lecture: 

Replicas & Freeze Fracture

Readings

Wednesday, Mar 31

Lecture:

Negative Staining 
Reading


Monday, April 5




Light Microscopy
Wednesday, April 7

Scanning Electron Microscopy
Monday,April 12

Review
Wednesday, April  14

Exam II
Monday, April 19

High Voltage Electron Microscopy

Wednesday, April  21

Image Analysis
Monday,April 26






Wednesday, April 28


Friday  April 30


Projects Due at 3:00 P.M.





Students submit projects and micrographs.  






Grades will not be submitted to Registrar until all materials have 






been accounted for.

Final Project
The final project will consist of two parts

Part A Animal Tissue


A minimum of 8 micrographs of animal tissue at varying magnifications with one micrograph a minimum magnification of 75,000X.  Appropriate Figure lends and indentification of cellular organells.
Part B Plant Tissue

A minimum of 8 micrographs of animal tissue at varying magnifications with one micrograph a minimum magnification of 75,000X.  Appropriate Figure lends and indentification of cellular organells.
Text
Electron Microscopy, Principles and Techniques for Biologists, 2nd edition, Bozzola and Russell, Jones and Bartlett . 1999

STUDENT LEARNING OUTCOMES:

After completing this course the student should be able to:

1. Understand the theory and use of the transmission electron microscope (TEM) as a scientific tool

2. To have knowledge of the wide range of transmission electron microscope techniques in the current literature 
3. To be able to determine the type of electron microscopy suitable for their specimens

4. To be able to interpret artifacts and specimen structures based on the type of image and specimen preparation

5. To be able to prepare specimens for examination with the TEM using the techniques of fixation, embedding, thin sectioning, staining, coating of resin and cryo-samples.

6. To be able to image and prepare film and scan images of a variety of samples 
7. To have awareness of other advanced microscopy techniques such as light microscopy, scanning electron microscopy, confocal and others, and the appropriate technique for the sample and research goal.

8. To be able to take and pass the Certified EM national exam.

9. To be able to operate a TEM for an employer
MAJOR CONCEPTS OR METHODOLOGIES: 
This course will cover the theory and operation of the transmission electron microscope, specimen preparation; high vacuum technique, resolving power, the microscope as a research tool.  The course will be structured with the goal of preparing students to take and pass the national certification exam for electron microscopy technologist (Microscopy Society of America). Concepts of specimen preparation include replicas, dehydration, staining and embedding, freeze fracture, freeze substitution, 3D reconstruction, ultramicrotomy, and high vacuum evaporation coating.  Methods for image capture on film and digital image preparation will be covered.  The concept of artifacts and how to recognize artifacts caused by specimen preparation or microscopic imaging technique will be included. 

