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ABSTRACT 
Electron tomography is a new technique for obtaining detailed 3D structures of both 

biological and non-biological samples relevant to the life and biomedical sciences. Electron 
tomography is an extension of the traditional transmission electron microscopy. Different 
protocols concerning the 3D electron tomography, Conventional TEM, Immuno-electron 
microscopy and cryoEM will be covered. With these methods, relatively large volumes of resin-
embedded biological structures can be analyzed at resolutions of a few nm within a reasonable 
expenditure of time. Therefore, this work could support the collaborative research activities of 
many investigators from various departments in the faculty of veterinary medicine whose work has 
already had a major impact in the areas of biological, life and physical sciences. 

 
      

INTRODUCTION 
 

Electron tomography is a technique for 
obtaining detailed 3D structures of both 
biological and non-biological samples relevant 
to the life and biomedical sciences. Electron 
tomography is an extension of traditional 
transmission electron microscopy . In electron 
microscopy, where the beam direction is fixed, 
the specimen holder is tilted around a single 
axis. However; the usage of electron 
tomography has recently become more liberal, 
encompassing arbitrary geometries, provided 
that the specimen is actively tilted into multiple 
angles. Also, the modern scanning electron 
microscopes (SEM) enable sample imaging at 
magnifications up to x1, 000,000. Imaging 
coupled with analytical capability for chemical 
and biological evaluation makes SEM a 
powerful tool in anatomy and developmental 
biology applications. Different facilities for 
Electron Microscopy Research such as the 3D 
electron tomography, Conventional TEM, 

Immuno-electron microscopy and cryoEM are 
used. This work could support and foster the 
collaborative and multidisciplinary research 
activities of many investigators from various 
departments in the faculty of medicine whose 
work has already had a major impact in the 
areas of biological, life, materials, and physical 
sciences. 

 

 Objectives 

 Comprehensive study of the electron 
microscopy tomography which include 
theory, principles and practical 
applications of imaging. Beside 
analysis and advanced sample 
preparation relevant to the biological 
materials. 

 The proposed course will provide the 
opportunity to acquire advanced 
knowledge in the field of the electron 
microscopy tomography. 
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 Utilize all the gained knowledge and 
understanding to improve the 
biomedical research   

Different electron microscopy protocols 

1. Conventional TEM  

Aims: To gain hands on experience from 
all steps of conventional TEM, including 
fixation and preparation of specimens, 
operation of a microscope and basic image 
analysis.  

Content: Preparation of tissues as well as 
cultured mammalian cells for TEM 
analysis. The protocols for embedding 
tissue blocks and cultured cells, the use of 
ultramicrotomes and in addition, image 
analysis and processing will be covered.  

 

2. Basics of SEM  

Aims: To gain hands on experience from 
all steps of conventional SEM, including 
specimen preparation and microscope 
operation.  

Contents: Preparation of different types of 
specimens: cultured mammalian cells and 
multicellular organism, and learn 
examination by SEM.  

 

3. Immuno-electron microscopy  

Aims: To get familiar with pre-embedding 
immunolabelling and flat embedding 
techniques for cultured mammalian cells, 
and an immunolabelling of acrylic sections 
from tissue block.  

Content: Cultured mammalian cells will 
be subjected to pre-embedding 
immunolabelling using nano-gold 
conjugated secondary antibodies followed 

by silver enhancement and gold toning 
prior flat embedding. The other part 
consists of immunolabelling of pre-
prepared sections from plastic-embedded 
tissue. The trainee will get hands on ultra-
thin sectioning, image analysis and 
processing required for obtaining high 
quality images and quantitative data will 
be covered.  

4. Electron tomography  

Aims: To practice the whole process of 3D 
electron tomography of plastic embedded 
specimen.  

Content: hands-on training on how to 
acquire dual axis tilt series, make a 
tomogram and model an organelle by 
using computer software Serial EM, 
IMOD, Microscopy Image Browser.  

 

5. Correlative light electron microscopy  

Aims: To guide through the steps from 
live cell imaging to TEM analysis of the 
same cell and its subcellular structures 
with both techniques. These steps include 
cell culture and imaging on glass bottom 
dish, fixation and flat embedding, selecting 
the area of interest for ultra-thin 
sectioning, and identification of the cell of 
interest.  

Content: Cultured mammalian cells will 
be transfected with fusion constructs, and 
analyze the cells first by using live  
cell imaging, perform photo-oxidation 
reaction and then process cells for TEM. 
The ultra-thin sectioning will be 
demonstrated.  
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6. CryoEM  

Aims: The aim of this advanced module is 
to experience the process of cryoEM and 
three-dimensional image processing. The 
trainee will gain hands on experience in 
specimen preparation (verification), low-
dose TEM imaging, and three-dimensional 
image analysis.  

Content: One week will be spent on 
specimen preparation and data collection, 
two weeks will be spent making and 
analyzing a three-dimensional 
reconstruction of a macromolecular 
complex using the software EMAN and 
CHIMERA.  

 

Expected outcome:  

 Improve the practical applications of 
imaging, analysis and advanced sample 
preparation relevant to anatomy and 
developmental biology applications 

 Acquire advanced knowledge in 
electron microscopy field to improve 
the biomedical research . 
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   جامعھ المنصورة- كلیھ الطب البیطري- قسم التشریح - استاذ التشریح
  

ن       صلة م اد مف ھ الابع ور ثلاثی ى ص صول عل دیث للح لوب ح و أس ي ھ ي المقطع صویر الإلكترون   الت
ة وغی    ات البیولوجی ن العین ل م ة    ك ة الحیوی وم الطبی اة والعل ى الحی صلة إل ة ذات ال   . ر البیولوجی

ذ    ي الناف ر الإلكترون داد للمجھ و امت ي ھ ي المقطع صویر الإلكترون ي  . الت صویر المقطع ق بالت ا یتعل   فیم
الیب،    . .3D ،Conventional TEM, Immuno-electron microscopy cryo EMالإلكتروني  ذه الأس ع ھ م

ن               من اكمیات كبیرة نسبیا     ة م ره معقول انومتر ضمن فت ن الن ل مم دد قلی ي ع ة ال ا بدق ن تحلیلھ ة یمك ات البیولوجی لعین
ب            . الزمن ات الط ي كلی ف الإدارات ف ن مختل لذلك، یمكن لھذا العمل دعم أنشطة البحوث التعاونیة لكثیر من المحققین م

  .یزیائیةالبیطري الذي لھا تأثیر كبیر في مجالات البیولوجیة والحیاة والعلوم الف
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