TMR 2.3 Practical: molecular biology methods

1

Protocol for Plasmid isolation:  Mini preparation


We will start from step 5
1. Prepare 13 ml tube with 5 ml LB, containing appropriate antibiotic (ampicillin concentration can be up to 400µg/ml). 

2. Pick up the colony with sterile yellow pipette tip, drop the tip in the tube 

3. Shake your tubes at the rotary shaker at 300-400 rpm at 37° C. Higher temperatures (up to 42° C) can be used for some plasmids and E.coli strains. 

4. Incubate for 18 h (Most of the cultures will show sufficient density after 8-10h incubation). 

5. Transfer 1.5 ml of culture into a 1.5 ml tube and centrifuge in a table top centrifuge at 8000 rpm for 5 min.

6. Discard the supernatant. 

7. If the pellet is small repeat steps 5 and 6. 

8. Add 100 µl of P1 buffer (Qiagen) and vortex until the pellet is completely resuspended. 

9. Add 100 µl of P2 buffer (Qiagen) and mix by shaking in upside-down position, incubate for 2-5 min.
10. Add 100 µl of P3 Buffer (Qiagen) and mix very carefully. 

11. Centrifuge at 13000 rpm for 15 min 40C. While centrifuging prepare a set of fresh 1.5 ml tubes. 

12. Transfer the supernatant into a fresh tube, try not to take debris. 

13. Add 750 µl of 100% EtOH, vortex briefly. 

14. Centrifuge 20 min at 13000 rpm, 40C 

15. Discard the supernatant and wash DNA Pellet with 500 µl of 70% Ethanol. 

16. Centrifuge 5 min at 13000 rpm.

17. Discard the supernatant, let the pellet dry. 

18. Dissolve the DNA pellet in 30 µl of dest H2O. 

Restriction enzyme digestion

 Attention! 
All the enzymes must be kept on ice, after removing out of the – 20 0C freezer
Digestion of DNA with 2 or more enzymes: use simultaneous digestion in an appropriate buffer

If you can find a buffer in which all enzymes have sufficient activity (usually not lower than 50%), you can set your digestion with all enzymes simultaneously. It is important that the total volume of enzymes you add to your reaction is not more than 10% of the total reaction volume. The reason for this is that some enzymes have star(*) activity when the concentration of glycerol in the reaction exceeds 5%.

Example of digestion reaction for plasmid DNA
	Plasmid DNA
	Up to 1 µg

	Buffer (10x)
	2 µl

	Enzyme 1 (10U/µl)
	1µl

	Enzyme 2 (10U/µl)
	1 µl

	H2O
	To 20µl


In our experiment we will use:

Plasmid DNA      


3 µl

Buffer  ________ (10x)

2 µl

Enzyme 1, _______

1 µl

Enzyme 2, _______

1 µl

H2O



          13 µl

To prepare this reaction you first pipet together DNA, buffer and water, vortex the mixture and add the enzyme. Mix by pipetting and incubate at least 1 h  at 37°C  in a  Thermoblock.

Isolation of genomic DNA from animal cells

1. Pipet 20 μl QIAGEN Protease (or proteinase K) into the bottom of a 1.5 ml microcentrifuge tube.

2. Add 200 μl sample to the microcentrifuge tube, use up to 1 x 106 HEK293 cells in 200 μl PBS.

3. Add 200 μl Buffer AL to the sample. Mix by pulse-vortexing for 15 s.

In order to ensure efficient lysis, it is essential that the sample and Buffer AL are mixed thoroughly to yield a homogeneous solution.

Note: Do not add QIAGEN Protease or proteinase K directly to Buffer AL.

4. Incubate at 56°C for 10 min.

DNA yield reaches a maximum after lysis for 10 min at 56°C. Longer incubation time have no effect on yield or quality of the purified DNA.

5. Briefly centrifuge the 1.5 ml microcentrifuge tube to remove drops from the lid.

6. Add 200 μl ethanol (96–100%) to the sample, and mix again by pulse-vortexing for 15 s. After mixing, briefly centrifuge the 1.5 ml microcentrifuge tube to remove drops from the inside of the lid.

7. Carefully apply the mixture from step 6 to the QIAamp Mini spin column (in a 2 ml collection tube) without wetting the rim. Close the cap, and centrifuge at 6000 x g (8000 rpm) for 1 min. Place the QIAamp Mini spin column in a clean 2 ml collection tube (provided), and discard the tube containing the filtrate.

Close each spin column in order to avoid aerosol formation during centrifugation. Centrifugation at full speed will not affect the yield or purity of the DNA. If the lysate has not completely passed through the column after centrifugation, centrifuge again at higher speed until the QIAamp Mini spin column is empty.

Note: When preparing DNA from buffy coat or lymphocytes, centrifugation at full speed is recommended to avoid clogging.

8. Carefully open the QIAamp Mini spin column and add 500 μl Buffer AW1 without wetting the rim. Close the cap and centrifuge at 6000 x g (8000 rpm) for 1 min. Place the QIAamp Mini spin column in a clean 2 ml collection tube (provided), and discard the collection tube containing the filtrate.

9. Carefully open the QIAamp Mini spin column and add 500 μl Buffer AW2 without wetting the rim. Close the cap and centrifuge at full speed (20,000 x g; 14,000 rpm) for 3 min.

10. Recommended: Place the QIAamp Mini spin column in a new 2 ml collection tube (not provided) and discard the old collection tube with the filtrate. Centrifuge at full speed for 1 min.

This step helps to eliminate the chance of possible Buffer AW2 carryover.

11. Place the QIAamp Mini spin column in a clean 1.5 ml microcentrifuge tube (not provided), and discard the collection tube containing the filtrate. Carefully open the QIAamp Mini spin column and add 50 μl Buffer AE or distilled water. Incubate at room temperature (15–25°C) for 5 min, and then centrifuge at 6000 x g (8000 rpm) for 1 min.

Incubating the QIAamp Mini spin column loaded with Buffer AE or water for 5 min at room temperature before centrifugation generally increases DNA yield.

Isolation of Total RNA from Animal Cells

1. Determine the number of cells. Pellet the appropriate number of cells by centrifugation at 500 x g for 5 min. Aspirate the supernatant.

2. Disrupt cells ( do not use more than 1 x 107 cells) with TRK Lysis buffer

Optional: As a preparation step add 20µl of 2.mercaptoethanol per 1ml of 
TRK Lysis Buffer in order to achieve working solution. This mixture can 
be stored 1 week at room temperature.

< 5 x 106                 use   350 µl Buffer


5 x 106 – 1 x 107     use   700 µl Buffer

3. Homogenize cells with a syringe and needle by passing the lysate through a            narrow needle (19-21 gauge) 5-10 times

     Note: Incomplete homogenization of the sample will cause lower yields    
and clogging of the column.

4. Add an equal volume (350 µl or 700 µl) of 70 % Ethanol to the lysate and mix thoroughly by vortexing. Do not centrifuge.

5. Apply the sample to a HiBind RNA spin column placed into a 2 ml collection tube. Centrifuge at 10 000 x g for 30 sec at room temperature.


Discard flow-through.


Note: The maximum capacity of the HiBind RNA spin column is 800µl

6. Wash the HiBind RNA spin column with RNA Wash Buffer I by pipetting 500µl  directly onto the  spin column. Centrifuge at 10 000 x g for 30 to 60 seconds and discard the flow-through.

7. Add 500 µl of RNA Wash Buffer II diluted with absolute ethanol. Centrifuge at 10 000 x g for 30 to 60 seconds at RT. Discard flow-through.

8. With the empty 2 ml collection tube, centrifuge the HiBind RNA spin column for 2 minutes at maximum speed to completely dry the column.

9. Elution of RNA: Transfer the column into a clean 1,5 ml centrifuge tube and elute the RNA with 40-70 µl of DEPC treated water. Make sure that you add the water directly onto the volume matrix. Centrifuge for 1 minute at              10 000 x g 


Note: Pre-heating the water to 70 0C before adding of to the column, and 


incubating the column for 5 min. at room temperature before 
centrifugation may increase yields

Real-time RT-PCR

1. Prepare 2 master mixes for gene of interest (____) and house keeping (GAPD) gene for 2 samples each.



for 1 sample

for 2 samples 

Master mix 
5.0 µl


10 µl

Primer mix
0.5 µl


1 µl

Water

4.0 µl


8 µl
2. Vortex, spin down

3. Add 1 µl cDNA to each master mix.

4. Vortex, spin down.

5. Distribute master mix with cDNA on the plate 9.5 µl per well.

6. Place the plate into the thermocycler

7. Initial denaturing 95°C for 10 min

8. 50 cycles: denaturing 95°C 15 sec, annealing/elongation 60°C 1 min, collect data at the end of the step 2x

Immunohistochemistry of spleen (Human)

Peroxidase (AEC) (DakoCytomation, cat.no. K4004, K4005, K4008, K4009)

Attention:

· Use a humid chamber for incubation steps! 

· Perform the wash steps in glass-cuvettes 

· This protocol is usable for cryo-sections  

· Sections were fixed with PFA, then frozen at -80°C until use

1. Remove the slides out of -80°C. Air dry at RT for about 15 min. 

2. Make a circle around the sections with the Dako-pen (Dako-Pen from DakoCytomation, cat.no. S2002) 

3. Wash: 1 x PBS1x/0,1%Tween 20, 30 sec. (PBS Dulbecco Powder, w/o Ca2+, Mg2+, Biochrom, cat.no. L182-50), (Tween20 ,Sigma, cat.no. P-7949). 

4. Apply 50µL of Peroxidase Block (0.3% Peroxidase in PBS1x), incubate 5 min. at RT 

5. Wash: 1 x PBS1x/0,1%Tween 20, 30 sec. 

6. Primary antibodies:
 section 1:a-stabilin-1 rabbit antibody RS1 (dilution 1:800)

section 2 a-rabbit IgG (working concentration 2 µg/ml; dilution of commercial stock 1:700) 

Primary antibody has to be diluted in Antibody Diluent (DakoCytomation, ChemMate, cat.no. S2022). 
Take 50µL of the antibody-containing solution per section/circle. 
Working concentration of primary antibody will be prepared by Amanda  as a master mix for all students since it I impossible to make 1:800 dilution in 50 µl

7. Incubate 30 min. at RT. 

8. Wash: 3 x 5 min. PBS1x/0,1%Tween 20. 

9. Secondary antibody: a-rabbit IgG-HRP (dilution 1:400) in Antibody Diluent. 
Working concentration of primary antibody will be prepared by Amanda  as a master mix for all students
Apply 50µL, incubate 45 min. at RT. 

10. Wash: 3 x 5min. in PBS1x/0,1%Tween 20. 

11. Development: Apply ready-to-use AEC+ substrate-chromogen solution 

12. Incubate 15 min. 

13. Observe the color development under a microscope to prevent background staining!!! 

14. After color development put the slides back in PBS1x/0,1% Tween20 

15. Counterstain: use Mayer`s Haemalaun for microscopy (Merck, cat.no. 109249). 

16. Incubate 30 sec. at RT. 

17. Wash: run tap water into cuvette until water becomes clear 

18. Mount with DakoCytomation aqueous mounting medium (DakoCytomation, cat. no. S3025): 2 sections per slide - use 1 drop per section and use a coverslip with the size 24x60 mm 

19. Storage: Air dry the mounting medium. After documentation store slides in special "slide boxes" at RT. 

RT - Room temperature

Translational Medical Research Modul 2.3
FACS Staining of PBMCs (Peripheral Blood Mononuclear Cells)

Prepare single cell suspension of cells (5x106) to be labeled (eg. peripheral blood mononuclear cells of whole blood), well washed, and resuspended in “FACS buffer" (phosphate buffered saline [PBS] containing 5% FCS). 

Transfer cells into a 1,5 ml Eppendorf Tube.

Wash once with 500 µl FACS Buffer, centrifuge at 1200rpm, 5 min, 4oC.
Discard the supernatant.
Resuspend the Pellet with 100 µl FACS Buffer.
Samples to prepare per group:

a) 2 µl CD14 FITC Ab

b) 2 µl CD16 APC Ab

c) 2 µl CD14 FITC Ab + CD16 APC Ab

d) 2 µl Isotype 1 FITC
e) 2 µl Isotype 2 APC
f) 2 µl Isotype 1 + 2 µl Isotype 2

g) Non-labelled cells

Incubate for 30 minutes on ice, keep the samples in the dark.
Wash with 500µl FACS Buffer, centrifuge at 1200rpm, 5 min, 4oC

Discard the supernatant.

Resuspend the pellet in 500 µl FACS Buffer or for Fixation in 200µl 2% PFA

Transfer the cell suspension into a 5ml round bottom FACS Tube.

Keep the cells on ice or in the fridge 

