MBV 4110/9110 – Electronmicroscopy

L = lecture, D = demonstration, P = practicals, E = excercise, S = seminar
Goals for week 1 (calendar week 9):     
· to provide a theoretical and practical introduction to biological specimen preparation
· to provide an insight into sectioning of biological specimens for the TEM
· to introduce the students to electronoptical principles.
· to inform about safety routines.

Monday 29.02.2016
08:30 – 10:00
L
Introduction to microscopy.




Optical principles: wave and geometrical optics

NR
10:15 – 11:00
D
”grand tour” EM-lab.

Presentation of the different electron microscopes 

NR
11:15 – 12:00
L
Electronoptics:




Electron sources and  og electromagnets


NR
12:00 – 12:30

Lunch
12:30 – 15:30
L/D
Transmisjon electron microscope


   
NR



Lecture and demonstration at the JEOL1400 microscope
Tuesday 01.03.2016
08:30 – 10:30
L
Specimen preparation for TEM and SEM : 

Fixation and dehydration 




NR
11:00 – 11:30
 
HMS-routines, EM.laboratorium



NR 
11:30 – 12:30

Lunch
12:30 – 14:30
L
Introduction to microtomy:




Ultramicrotomes, knives, resin- and cryosectioning 

NR




Wednesday 02.03.2016
08:30 – 11:30 
P
Group A: Making formvar&carbon coated grids 

AH



Group B: Making EM-Tools (eyelash/loops) 

NR



Group C: TEM sample prep in Microwave 


MS



Group D: Gelatin Embedding & sucrose infiltration 

AB
11:30 – 12:30

Lunch
12:30 – 15:30
P
Group A: Gelatin Embedding & sucrose infiltration

AB



Group B: Making formvar&carbon coated grids

AH



Group C: Making EM-Tools (eyelash/loops)


NR


Group D: TEM sample prep in Microwave


MS






Thursday 03.03.2016
08:30 – 11:30 
P
Group A: TEM sample prep in Microwave 


MS



Group B: Gelatin Embedding & sucrose infiltration

AB



Group C: Making formvar&carbon coated grids

AH



Group D: Making EM-Tools (eyelash/loops)


NR



11:30 – 12:30

Lunch
12:30 – 15:30
P
Group A: Making EM-Tools (eyelash/loops)


NR



Group B: TEM sample prep in Microwave


MS



Group C: Gelatin Embedding & sucrose infiltration

AB


Group D: Making formvar&carbon coated grids

AH
Here we "reshuffle" the groups and reduce the number of groups from 4 to 3!
Friday 04.03.2016
08:30 – 09:15
L
Interaction between specimen and electron beam

NR
09:15 – 10:00
L
Contrast mechanisms in the TEM



NR
10:00 – 11:30
L
Immunolabelling 





NR
11:30 – 12:30

Lunch

12:30 – 15:30
P
Gr. A : Resinsectioning I




MS
Gr. B : Cryosectioning I



      
AH
Gr. C :
TEM I ( controls and use of TEM CM100)

NR

Goals for week 2 (calendar week 10)

· to master sectioning of biological specimens
· to be able to align the electron beam, apertures and  exchange specimen
· to be able to take pictures in focus
· to be able to control astigmatisme with the help of hole grids
· to understand different contrast mechanisms in the TEM
· to be able to operate the SEM
· to know the principles of specimen preparation for SEM
Monday 07.03.2016
08:30 – 11:30
P
Gr. B : Resinsectioning I




MS
Gr. C : Cryosectioning I



      
AH
Gr. A :
TEM I ( controls and use of TEM CM100)

NR

11:30 – 12:30

Lunch
12:30 – 15:30
P
Gr. C : Resinsectioning I




MS
Gr. A : Cryosectioning I



      
AH
Gr. B :
TEM I ( controls and use of TEM CM100)

NR

Tuesday 08.03.2016
08:30 – 10:00
L
SEM specimen preparation




NR
10:00 – 12:00 
L
Correlative Light Electron Microscopy


AB
12:00 – 12:30

Lunsj
12:30 – 15:30

Gr. A : Resinsectioning II




MS
Gr. B : Cryosectioning II



      
AH
Gr. C :
TEM II ( controls and use of TEM CM100)

NR

Wednesday 09.03.2016
08:30 – 11:30
P
Gr. B : Resinsectioning II




MS
Gr. C: Cryosectioning II



      
UR
Gr. A :
TEM II ( controls and use of TEM CM100)

NR

11:30 – 12:30

Lunch
12:30 – 15:30
P
Gr. C : Resinsectioning II




MS
Gr. A : Cryosectioning II



      
UR
Gr. B :
TEM II ( controls and use of TEM CM100)

NR
Thursday 10.03.2016
08:30 – 11:30
P
Gr. A : Resinsectioning III




MS
Gr. B : Cryosectioning III



      
AH
Gr. C :
TEM III ( controls and use of TEM CM100)

NR

11:30 – 12:30

Lunch
12:30 – 15:30
P
Gr. B : Resinsectioning III




MS
Gr. C : Cryosectioning III



      
AH
Gr. A :
TEM III ( controls and use of TEM CM100)

NR

Friday 11.03.2016
08:30 – 10:30 
L
SEM-teori :  




Overview different types of SEM (HV, LV og ESEM)
AH
10:30 – 12:00 
L
SEM – optimal use





MS
12:00 – 12:30

Lunch
12:30 – 15:30

Gr. C : Resinsectioning III




MS
Gr. A : Cryosectioning III



      
AH
Gr. B :
TEM III ( controls and use of TEM CM100)

NR

Goals for week 3 (calendar week 11)
· to understand how the TEM and SEM funtion and how to answer biological questions using the electron microscope
· to answer the questions and present the results of the practical work done during the course.
Monday 14.03.2016
08:30 – 11:30 
P
Gr. A : SEM-specimen preparation



AH
Gr. B : SEM I – use of the SEM microscope


MS
Gr. C :
TEM IV – problemsolving (CM100)


NR
11:30 – 12:30

Lunch
12:30 – 15:30 
P
Gr. B : SEM-specimen preparation



AH


Gr. C : SEM I – use of the SEM microscope


MS
Gr. A :
TEM IV – problemsolving (CM100)


NR
Tuesday 15.03.2016
08:30 – 11:30 
P
Gr. C : SEM-specimen preparation



AH
Gr. A : SEM I – use of the SEM microscope


MS
Gr. B :
TEM IV – problemsolving (CM100)


NR
11:30 – 12:30

Lunch
12:30 – 15:30 
P
Gr. A : Immunolabeling/Negative stain


NR


Gr. B : SEM II – use of the SEM microscope

MS
Gr. C :
TEM V – problemsolving (CM100)


AH
Wednesday 16.03.2016
08:30 – 09:30 
L
The art of fixation for immunocytochemistry


GG

09:30 – 10:30  L
Theory and pitfalls of immunolabelling


GG

10:45 – 11:30  L
Colloidal gold particle labelling for EM


NR

11:30 – 12:30  
Lunch
12:30 – 13:30  L
Introduction to Stereology



  
NR

13:30 – 14:30  L
Additional electron microscopic techniques


NR
Thursday 17.03.2016
08:30 – 11:30 
P
Gr. B : Immunolabeling/Negative stain


NR


Gr. C : SEM II – use of the SEM microscope

MS
Gr. A :
TEM V – problemsolving (CM100)


AH
11:30 – 12:30  
Lunch
12:30 – 15:30 
P
Gr. C : Immunolabeling/Negative stain


NR


Gr. A : SEM II – use of the SEM microscope

MS
Gr. B :
TEM V – problemsolving (CM100)


AH
Friday 18.03.2016
08:30 – 11:30 L
Journal Work




11:30 – 12:30  
Lunch
12:30 – 15:30  P
Journal Work

Week 4 (calendar week 12)

· This week the students finish their projects using the microscopes. Microscope time will be allocated. 
· Reading and preparing for the exam.

The journal/project has to be handed in latest:


Thursday  29. March 2016, 12:00

Oral exam:




Friday 01. April 2016, 08:00 - 14:00

Course responsible : 
Norbert Roos (NR) 

Teachers: 
Antje Hoenen (AH)

Michaela Salajkova (MS)  


Andreas Brech (AB) 


Urska Repnik (UR)


Norbert Roos (NR)
