Buffers & solutions
Antibiotics (1000x, all filter sterilized): 


Ampicillin



100 mg / ml H2O


Carbenicillin



250 mg / ml H2O


Kanamycin for bacteria

15 (- 25) mg / ml H2O


Kanamycin for plants

100 mg / ml H2O


Rifampicin



20 mg / ml 0.1 M HCl

A.tum induction medium:

10.5 g K2HPO4

(1 liter)




4.5 g KH2PO4







1.0 g (NH4)2SO4







0.5 g NaCitrate x 2H2O







1 mM MgSO4







0.2% (w/v) Glucose







0.5% (v/v) Glycerol, autoclave here







50 (M acetosyringone







10 mM MES pH 5.6

DNA loading buffer:


50% (v/v) Glycerol







0.25% Orange G (w/v) or 0.25% BFB

Church buffer (1x)


0.25 M NaPi buffer

(modified)




1 mM EDTA







7% SDS 

IPTG (1000x):



2.0 g / 10 ml H2O, filter sterilized

(isopropyl-(-D-thiogalactopyranoside)

LB (1 liter):




10 g Pepton







  5 g Yeast extract







10 g NaCl

LB3 (1 liter): 



10 g Pepton







  5 g Yeast extract







  4 g NaCl







  1 g KCl







  3 g MgSO4(7H2O

MOPS (10x, in DEPC):

0.2 M Mops







10 mM EDTA







50 mM NaAc







pH 7.0 (NaOH)

PCI:





25 volumes Phenol







24 volumes Chloroform







  1 volume Iso-amyl-alcohol

Plant growth hormones (filter sterilized): 


6-BAP (cytokinine, 1000x)
100 mg / 2 ml 0.5 M HCl, H2O (80(C) to 100


NAA (auxine, 1000x)

10 mg / 2 ml 96% ethanol, H2O (80(C) to 100 

Prepbuffer P1



50 mM Tris

10 mM EDTA

100 (g / ml RNase A

pH 8.0 (HCl)

Prepbuffer P2



1% SDS (w/v, sodium dodecyl sulphate)

200 mM NaOH

Prepbuffer N3



3.2 M Kac

pH 5.5 (HAc)

RNA loading buffer (blue juice)
50% glycerol







10 mM Tris-HCl pH 8.0







0.1 mM EDTA







0.25% BFB or OrangeG



SSC (20x, 1 liter):


175.3 g NaCl







88.2 g Na3Citrate (2 H2O (0.3 M)







in 800 ml pH 7 (10N NaOH / HCl)

TAE (1 liter):



4.84 g Tris


1.14 ml glacial acetic acid

2.00 ml 0.5 M EDTA







pH 8.0 (HCl)

TBE (1 liter):



10.8 g Tris







5.50 g Boric Acid







4 ml 0.5 M EDTA pH 8

TE:





10 mM Tris pH 7.4 – 8.0







1 mM EDTA pH 8

X-gal (1000x):



20 mg/ml in dimethylformamide (DMF)

YEB (1 liter):



5 g Beef extract







1 g Yeast extract







5 g Pepton







5 g Sucrose







2 mM MgSO4
AFLP gel

1. Wash glassplates thoroughly with soap and ethanol before use

2. Coat the buffer containing plate with Rain-X to ensure easy separation

3. Mix gently 100 ml Sequagel-6 bottle A with 25 ml bottle B

4. Take 30 ml and add 300 (l APS (Ammonium persulfate) and 100 (l TEMED

5. Put some filterpaper in the bottomtray and quickly pour the gel

6. Quickly put the assembled glassplate construction in it (one side first)

7. Take the rest of the gel solution and add 600 (l APS (and no TEMED!)

8. Pour the gel, without any airbubbles, and put the comb in upside down

9. Be sure to add enough gelsolution on top

10. Wrap the top in moist paper towels and Saran wrap

11. Put 400 ml prewarmed 1x TBE buffer to the bottom compartment and put

the gel tray in it.

12. 10x AFLP-TBE per liter: 121 gr Tris (1M), 68 gr Boric Acid (1M) and 50 ml


0.5 M EDTA (pH 8.0)  

12. Remove bubbles with a syringe. Add buffer to the top container and take

the comb out.

13. Prerun the gel at maximum V and Amp for 30 min with 110 Watt

14. The gel will warm up till about 45-55(C

15. Clean out the top slot with a syringe as ureum will have assembled 

16. Put the comb back in and make sure the teeth barely go into the gel

17. 
Load a maximum of approximately 7 (l in each slot

16.   
Run until the light blue band reaches 2/3 of the gel

Agarose gel extraction – DNA rescue

Gibco Concert Kit

1. Weigh the slice and add 30 (l solubilizationbuffer (GibcoBRL) for every 10 mg gel (normally around 60 mg)

2.  Vortex the silica resin and add 1 (l for every 10 mg gel
3.  Vortex and incubate for 15 min. at 55(C, mix sometime during incubation
4.  After dissolvation incubate another 5 min. at 55(C. 
5.  Centrifuge (() 30 sec. at 10K and remove supernatant
6.  Resuspend (wash) the resin in 30 (l solubilizationbuffer for every 10 mg gel 
7.  Centrifuge again for 30 sec. at 10K and remove supernatant
8.  Resuspend (wash) the resin in 30 (l washbuffer (L2) for every 10 mg gel
9.  Centrifuge again for 30 sec. at 10K and remove supernatant
10.  Repeat the last washstep with L2 and let the resin dry on air (not too long)
11.  Add 20 (l TE-buffer and resuspend the resin by vortexing
12.  Incubate for 5 min. at 60(C. and ( 30 sec. at 12K
13.  Carefully collect supernatant and if necessary ( again 
14.  Collect supernatant and check recovery efficiency with 4 (l

Qiaex II gel extraction kit

(recovery from agarose)

1. Add 300 (l QX1 buffer (3 x volume, Qiagen)

2. Add 10 (l vortexed Qiaex II
3. Incubate 2 min. at 50( and vortex

4. Incubate for a further 3 – 10 min. at 50(
5. Centrifuge 30 seconds 14K and discard the sup.

6. Add 500 (l QX1 buffer and vortex

7. ( again for 30 seconds at 14K

8. Discard the sup. and add 500 (l PE buffer

9. Vortex and ( 30 sec and 14K

10. Discard sup and dry on air for 10 – 15 min.

11. Add 20 (l H2O, vortex and incubate 5 min at RT

12. Centrifuge again for 30 sec at 14K 

13. Collect supernatant and check recovery efficiency with 4 (l

Agar-plates

1.  Melt 200 ml agar LB-medium stock completely

2.  Leave in stove at 50( until further use

3.  Clean table with ethanol (optionally: flow cabinet)

 and work close to a flame

4.  Add to 200 ml stock
  500 (l Xgal stock (Substrate)(or 400 (l 2%)





  200 (l IPTG stock (Inducer)(or 80 (l 0.1M)



  200 (l Amp / Kan stock (1000x stock antibiotic)

5.  Remove bubbles with torch, stack plates to prevent condensation

6.  Store plates upside down at 4( after solidification

Antibiotic working dosage
Ampicilline


100 (g / ml for bacteria

Kanamycine

15 (g / ml for bacteria

Kanamycine

100 mg / l for plants

Rifampicine

20 (g / ml for A. tum


Carbenicilline

250 mg / l for plants

ATTA

Agrobacterium mediated transient expression assay

1. Grow an o/n culture (28() of A.tum in 2 ml YEB medium incl. Rif10 and Kan50
2. Pellet 400 (l culture at (() 4K for 4 min.

3. Resuspend carefully in 2 ml A.tum induction medium

4. After o/n incubation at 28(C measure OD600
5. Pellet bacteria again and discard supernatant

6. Wash bacteria with MS-MES solution (MS with 10mM MES pH 5.6)

7. Pellet bacteria again and discard supernatant

8. Resuspend till OD600 = 0.5 in MS-MES with 150 (M acetosyringone

9. Infiltrate fully expanded young leaves with a needleless syringe

10. Cover the plants with plastic for 2-3 days at RT

11. Grow further at greenhouse conditions

Solutions:

- 200mM acetosyringone stock in 100% DMSO

- 1 M MES pH 5.6, adjust pH (5N KOH) while dissolving

  filter sterilize and shield from light

Biorad polyacrylamide gel electroforese (PAAGE)

15%, for 2 minigels

1. Clean the glass plates with ethanol and assemble tray with spacers

2. Use some parafilm to hold the plates firmly to the bottom

3. Check for leaks with ethanol and mark the comb height on the plate

4. Discard ethanol and dry between the plates with filter paper

5. Mix the following in a 100 ml erlenmeyer for the separation gel:

· 5,0 ml 30% acrylamide

· 0,87 ml 1% N,N’ –bis-methyleen acrylamide

· 1,25 ml 3 M Tris-HCl pH 8,8

· 0,5 ml 2% SDS

· 2,4 ml bidest

· 100 (l APS (ammonium persulphate)

place the liquid for 2 min in a vacuümexsiccator

6. Add 9-12 (l TEMED (12: 0,12% final) and mix well

7. Quickly pour the gel between the plates using a pasteurpipet (in a corner)

8. Cover the liquid acryl with a layer of demiwater (also apply from a corner)

9. After ± 30 min discard the waterlayer and dry with filterpaper

10. Mix the following in a 100 ml erlenmeyer for the stacking gel:

· 1,32 ml 30% acrylamide

· 0,66 ml 1% N,N’ –bis-methyleen acrylamide

· 0,83 ml 1 M Tris-HCl pH 6,8

· 0,33 ml 2% SDS

· 3,46 ml bidest

· 100 (l APS (ammonium persulphate)


place the liquid for 2 min in a vacuümexsiccator

11. Add 9-12 (l TEMED (12: 0,18% final) and mix well

12. Quickly pour the gel and place the combs

13. After polymerisation assemble the tray and use 0,8 l. electroforesis buffer 

    Electroforesisbuffer: -25 mM Tris-HCl pH 8,3, 19,2 mM glycine en 0,1 % SDS

14. Clean the slots with buffer and run the gel at 150V.

15. Run until the BFB front has reached the bottom of the gel.

Blotting and DNA-RNA hybridization
Work Rnase free!

1.  Isolate plasmids (for example applying Qiagen columns or miniprep)

2.  Digest 5 (g per sample to linearize the DNA. Adjust the volume to 50 (l


 per sample

3.  Add 50 (l 0.8 N NaOH & 10 (l 0.5 M EDTA

4.  Incubate 10 min at 100(C

Slot Blotting:

- Cut membrane (Boehringer) to the exact size and float on water

- In blot apparatus:
- 1 layer of 3MM paper



- membrane on top

- Close the blotter and apply the samples. Take care not to trap air

  bubbles

- Apply vacuum (not to hard), it should take several minutes

- Pipet 0.5 ml 0.4 N NaOH in slots and apply the vacuum again


- Dismantle the apparatus and place the membrane 5 - 10 min in


  2 x SSC

- Dry the membrane and bake it 15 - 30 min at 120(C

Hybridization:


- Prehybridize membrane for at least 30 min at 50(C in Boehringer


  DIG Easy Hyb buffer (at least 3 ml for a small strip, 20 ml /100 cm2)

- Boil the probe (RNA transcripts) 5 min and cool on ice

- Add prewarmed hybridization solution to the probe (0.5 ml for a small strip, 3.5 ml / 100 cm2)

- Hybridize overnight at 50(C


- Wash membrane twice in:




- 2 x SSC (+ 0.1% SDS) 5 min at RT




- 0.1 x SSC (+ 0.1% SDS) 15 min at 68(C

- Perform DIG detection assay according to Boehringer protocol


  or wrap the 32P labeled filter in saran and perform autoradiography

Blunt-ends

1.  Digesting overlap of 3’ ends (3’ – 5’ exonuclease activity)


for a total of 20 (l use:

· 4 (l 5x T4-DNA polymerase buffer

· 0.5 (l T4-DNA polymerase (GibcoBRL)

· 15.5 (l recovery of glassmax


Incubate 15-30 min. at 25-30(C

     Filling of overlap of 3’ ends (5’ – 3’ polymerase activity)

· Additionally add 0.5 (l dNTPs (10mM stock) 

2.  Perform a phenol / chloroform extraction

3.  Precipitate with ethanol 96%

4.  Wash with ethanol 70%

5.  Dissolve pellet in 10 (l H2O or TE  

CIP-reaction

(remove 5’ phosphate-groups)

1.  Test a little on gel after digestion and use the rest

2.  Use: 
rest digestionmix
10 (l CIAP-buffer (10x)


1 (l CIAP (Calf Intestinal Alkaline Phosphatase, GibcoBRL)



add H2O to 100 (l in a small eppendorf tube

3.  Leave 30 min. at 37( in waterbath

4.  Phenol / Chloroform extraction: add 1:1 (100 (l) from lower phase
5.  Vortex and ( 5-10 min. 10K
6.  Take upper phase
7.  Precipitate DNA with 2.5x volume ethanol 96 ( (250 (l) 

 and 10 (l 3M NaAc (better precipitation) ½ hour -80(C
 Optional: 0.7x volume isopropanol instead of ethanol and NaAc
8.  Leave at least 15 min. at -80( (isoprop: ½ -1 hour at 4()
9.  ( 10 min. 14K and discard sup.
10.  Wash with 70 ( ethanol and ( again
11.  Discard sup. and dry pellet with Speedvac
12.  Resuspend in 10-20 (l H2O or TE
Digestion of DNA

1.  Digestion with DNA restriction-enzyme


2-4 (l DNA (miniprep)


1.5 (l Reactbuffer (10x)


0.5 (l RNase A (10 mg / ml stock)


0.5 (l Restriction enzym (normally 5 U, GibcoBRL)


H2O to total of 15 (l

2.  Digest 1.5 hours at 37(
3. Add 3 (l loading buffer and load on gel

Electro-competent cells

Work in a cold environment

1. Day before:

- prepare 1 liter LB without NaCl, 1.5 liter H2O, 25 ml 20% glycerol, ( 100x eppendorf tube, 10x 5 ml pipette point, 2x 500 ml centrifuge tube and 2x 10ml whitecap.

- make a 15 ml overnight culture with competent cells

2. First thing in the morning: inoculate the prewarmed LB with 1/100 volume bacteria. Store the water and glycerol at 4(C.

3. Grow the bacteria for approximately 3 hours until the OD600 = 0.6 – 0.9

4. Chill the erlenmeyer 15 – 30 min. on ice

5. Centrifuge the culture 15 min. at 4000 rpm, 4(C.

6. Resuspend the pellet in 1 liter H2O and ( again

7. Resuspend the pellet in 0.5 liter H2O and ( again

8. Resuspend the pellet in 20 ml 20% glycerol and ( again

9. Resuspend the pellet in 2 - 3 ml 20% glycerol and divide into 50 (l aliquots

10. Immediately freeze samples in liquid N2, store competent cells at -80(C.

Testing competence:

1. Dilute pSK+ bluescript vector to 1 ng / (l. Electroporate (as usual) 50 (l cells with 1 (l plasmid and plate out 100 (l of recuperated bacteria. Plate out 100 (l of 10x and 100x dilution as well.

2. Count the colonies and calculate the equivalent of 1 (g plasmid. This is the competence in colony forming units (cfu).

Electroporation
1.  Add 5 (l ligated plasmid to 50 (l competent E. coli cells

2.  Transport the mix to a small electroporationcuvet (1 mm, Eurogentech)

3.  Apply shock of 1.5 kV

4.  Quickly add 500 (l LB-medium (no antibiotic!)

5.  Transport mix to a new eppendorf tube

6.  Let the transformed cells recover at 37( for 45 min.

7.  Plate out different quantities (close to flame, e.g. 10 & 75 (l or more)

8.  Incubate overnight at 37( upside down

9.  Store further at 4(
10.  Use a sterile wooden tip to pick useful colonies

      and brush them on a new plate for screening

ELISA

virus testing leafmaterial with DAS-ELISA

1. Dilute the appropriate antibody (IgG, 1000x) till 1 (g/ml in cold coatingbuffer

2. Add 150 (l to each well of a 96-well plate and coat for 2 hours at 37(C.

3. Collect leafdisks (( 0.5 cm2) in eppendorf tubes and grind them in liquid N2 (don’t forget 6 neg. controls and some pos. controls)

4. Thaw the samples in 150 (l PBS-Tween and vortex short

5. Rinse the plate 2 times with tap- and 1 time with demiwater

6. Add the samples (150(l) to the wells (first column is calibration control)

7. Incubate 2 hours at 37(C.

8. Repeat rinse step 5

9. Dilute the appropriate IgG-conjugate (1000x) till 1 (g/ml in PBS-Tween

10. Add 150 (l to each well and incubate 2 hours at 37(C or overnight at 4(C

11. Repeat the rinse step 5 and prepare the substrate buffer

12. Add 150 (l substrate buffer to each well and read samples at 405nm

13. Repeat this after 10 min, ½ hour, 1 hour and 1½ hour if required

14. Threshold = average of 6 negative controls + (3 x standard deviation)

Coating buffer (1 liter, pH 9.6, 4(C)
PBS-Tween (1 liter, pH 7.2, RT)

- 1.59 gr Na2CO3 (0.015M)


- 8.18 gr NaCl (0.140M)

- 2.93 gr NaHCO3 (0.035M)


- 0.149 gr KCl (0.002M)

- 0.20 gr NaN3 (0.003M)


- 0.272 gr KH2PO4 (0.002M)








- 1.42 gr Na2HPO4 (0.008M)








- 0.5 ml Tween-20 (0.05%)

Substratebuffer (1 liter, pH 9.8, 4(C)

- 96 ml diethanolamine (1M), - 800 ml bidest

- 0.2 gr NaN3 (0.003M)

- add before use per ml: 0.001 gr pNPP (-20(C, p-nitrophenyl phosphate  disodium) 

Formaldehyde RNA gel and Northern blot

Work RNase free

1.  Preheat 27 ml deionised formaldehyde at 65(C

2.  Dissolve 2.25 g agarose in 108 ml DEPC ((1.5%) and cool down to 60(C

3.  Add the preheated formaldehyde under the fumehood

4.  Slowly add 15 ml 10x MOPS and immediately pour the gel

5.  Leave the gel 30 min and prepare the RNA samples

6.  Add to a maximum of 6 (l sample:     (10-20 (g?)

· 2.5 (l 10x MOPS

· 4.0 (l formaldehyde

· 12.5 (l formamide

7.  Incubate the samples 5 min at 65(C and cool on ice

8.  Add 2 (l formamide loading buffer and load the samples

9.  Run at 60 – 100V in 1 x MOPS.

10.  Cover the gel with a glassplate after the samples have left the slots 

11.  Cut the gel to an appropriate size and incubate 30 min in 0.5 (g / ml EtBr

12.  Wash away excess ethidium in 0.5 M NH4Ac for 30 min.

Alternatively run an agarose gel including ethidium bromide in 0,5x TBE

(Wash the tray incl. comb 15 min in warm tapwater with 0,5 ml 10% SDS and 0,5 ml 0,1M EDTA)

Northern blot:

1. Cut  a Hybond-N nylonfilter of approx. 5x4 cm and soak in H2O

2. First place a layer of saran wrap

3. Place 3 layers of whatman filterpaper of 7x6 cm soaked in 10x SSC

4. Add 10 ml 10x SSC and remove bubbles with a pasteurpipet

5. Cut the gel and place it upside down on the stack

6. Soak the filter in 10x SSC, mark a corner and place it on the gel

7. Remove bubbles and fold the saran wrap back on top of the edges of the filter

8. Place 3 layers of soaked whatman paper (5x4) and remove bubbles

9. Place 3 cm of precut papertowels on top and cover with some weight

10. Leave overnight to blot

11. Bind the RNA to the blot by UV-crosslinking for 2 min 

12. Bake the blot 2 hours at 80(C 

Detection with Boehringer labelling and detectionkit

1. Place the filter in a hybridization tube with the RNA facing inwards

2. Prehybridize for 1 hour at 65(C with 2,5 ml hyb-solution

Hyb-sol:

- 50% formamide




- 5x SSC




- 0,1% Sodium laurylsarcosine




- 0,02% SDS




- 5% blocking agent (Boehringer #6)

3. Refresh hyb-sol, add 1 (l DIG-labeled probe and hybridize overnight at 65(C.

4. Wash twice the filter 5 min in 10 ml 2x SSC with 0,1% SDS at RT

5. Wash the filter twice in 0,1x SSC with 0,1% SDS for 15 min at 65(C.

1.  All next steps at RT in hyb-tubes

2.  Wash the filter 2 min in 10 ml buffer 1 (0,1 M Tris pH 7,5, 0,15 M NaCl)

3.  Incubate 30 min in 10 ml buffer 2 (1% blocking reagens, 0,1 M Tris pH 7,5, 0,15 M NaCl)  

4.  Wash the filter 1 min in 10 ml buffer 1

5.  Dilute the anti-DIG-antibody conjugated to AP to 150 mU / ml (5000x) in buffer 1 and incubate the filter 30 min. in 10 ml

6.  Wash off unbound antiserum by washing twice 15 min in 20 ml buffer 1

7.  Incubate 2 min. in 10 ml buffer 3 (buffer 3: 0,1 M Tris-HCl pH 9,5, 0,1 M NaCl, 0,05 M MgCl2)

8.  Incubate the filter in the dark in 5 ml substrate solution (: 5 ml buffer 3 with 22 mml NBT and 16 mml BCIP) for approx. 30 min or overnight with 15 ml buffer 3 added

9.  Stop the reaction by incubating in 10 ml T20E5 or bidest

10.  Store the filter between whatman paper shielded from light

Glycerol stock
Add 1:1 100% autoclaved glycerol to a bacteria culture for storage in -80( freezer.

Note: do not use cells directly after electroshock transformation. Plate out first and grow one colony. Then add glycerol and store.

GUS measurement

Leaf extracts

1. Collect leaf samples and freeze them immediately in liquid N2

2. Grind the samples in 200 (l GUS-buffer, keep on ice

3. Turn on the fluoroskan (37(C)

4. Spin down leaf material 3 min at max speed at 4(C

1. Fill the first well of a black microtiterplate with 150 (l GUS-buffer

2. Dilute 50 (l MU stock in 30 ml GUS-buffer (= Internal Standard)

(final concentration should be 1 nmol per well)

3. Fill remaining wells with 150 (l IS and measure fluorescence 

4. Add 3 (l sample to the wells, except for well 1-3 GUS-buffer instead

5. Measure fluorescence again (determine quenching) 

6.  Make a MUG solution by dissolving 14 mg in 10 ml GUS-buffer

7.  Fill the first two wells with 50 (l GUS-buffer and the rest with MUG

8.  Measure fluorescence continuously for ( 1 – 1.5 hours

9.  In the meantime measure protein concentration by filling a flat-bottom 


 microtiterplate with 200 (l protein dye solution

10.  Pipet 2 (l extract to each well, leave the first three empty

11.  Measure at 620 nm wavelength, air as blank

12.  Combine data and calculate GUS activity 




GUS-buffer 0.5 liter:

· 40.75 ml 0.5 M Na2HPO4
· 59.75 ml 0.5 M NaH2PO4 (combined = pH 6.7)

· 1.86 gr EDTA (10 mM)

· 0.5 ml Triton-X100 (0.1%)

· 0.5 g Sarkosyl (0.1%)

· 0.77 g DTT (10 mM, just before use)

Heat-shock transformation

1. Mix the competent cells with 5 (l ligated plasmid and incubate 1 hour on ice

2. Heat-shock for 2 min. At 42(C.

3.  Add 800 (l LB (no antibiotic!)

4.  Incubate 1 hour at 37(C

5.  Spin down at low speed and resuspend in 100 (l LB

Plate out 50 (l and incubate overnight at 37(C upside down

Hormone stocksolution preparation
All solutions should be filter sterilized

Always use gloves

6-BAP
dissolve 100 mg in 2 ml HCl (0.5 M)



add slowly while stirring bidest of 80-90(C to 100 ml

NAA

dissolve 100 mg in 2 ml ethanol 96%



add slowly while stirring bidest of 80-90(C to 100 ml

IAA

dissolve 100 mg in 2 ml ethanol 70%



add slowly while stirring bidest to 100 ml



wrap in aluminiumfoil. If the solution turns pink, it’s broken 



down (light & heat sensitive). Natural auxine

2.4-D

dissolve 100 mg in 1 ml KOH (1.0 M)



add slowly while stirring bidest of 80-90(C to 100 ml

Zeatine 
dissolve 100 mg in 2 ml ethanol 70%



add slowly while stirring bidest of 80-90(C to 100 ml

Kinetine
dissolve 100 mg in 2 ml HCl (0.5 M)



add slowly while stirring bidest of 80-90(C to 100 ml

Hormone working dosage
for shoot induction

}

NAA (auxine)

0.1 mg / l 


6-BAP (cytokinine)
1.0 mg / l 

Ligation of DNA
1.  Use small eppendorf tubes

- use 3x as much insert as vector

  (same band intensity is not always the same molarity)

- x (l insert

- x (l vector

- 2 (l T4-DNA ligationbuffer (5x)

- 0.5 (l T4-DNA ligase (GibcoBRL)

- add H2O till 10 (l

2.  Leave overnight at 16(
3.  Precipitate DNA with 25 (l ethanol 96 ( (2.5 x volume)

4.  Leave 30 min. -80(
5.  ( 5-10 min. 10 K and discard sup.

6.  Wash with 70 ( ethanol and ( again

7.  Discard supernatant and dry pellet in Speedvac

8.  Resuspend in 10 (l H2O

Miniprep
1.  
Harvest cells by ( at 9K for 1 min.

2.  
Discard sup. and resuspend in 150 (l buffer P1

3.  
Vortex and add 150 (l buffer P2 (to break cell walls)


Shake gently, do not vortex

4.  
Neutralise with 150 (l buffer N3 and mix gently, do not vortex


(chromosomal DNA is forming a matrix)

5.  
( 10 min. 14K and use the supernatant

6.  
For automatic sequencing continue at 15.

7.  
Optional: PCI extraction 1:1 volume (450 (l, lower phase)

8.  
Vortex and ( 5-10 min. 10K

9.  
Take upper phase

10.  
Precipitate with ethanol  (2.5 x volume) ½ hour -80(C

11.  
( 10 min. 10K and discard supernatant

12.  
Wash with ethanol 70% and ( again

13.  
Discard sup. and dry pellet in Speedvac

14.  
Resuspend in 10-20 (l H2O or TE

15.
Sequencing: Take off sup. and apply to QIAgen prep spincolumn


( for 30 sec.

1.  
Discard flow-through

2.  
Wash with 0.75 ml PE buffer

3.  
( 30 sec. and discard flow-through

4.  
( again and transfer the column to a new tube

5.  
Add 50 (l EB (elution)buffer to the middle of the column

6.  
Leave for 1 min. and then ( 1 min.

Ten minutes miniprep
Solutions:

TE:
- 10 mM TrisCl (pH 7.4)

TENS:
- TE Buffer


- 1 mM EDTA (pH 8.0) 
- 0.1 M NaOH


- 0.5% SDS

1.  Centrifuge 1.5 ml overnight culture for 10-20 sec. at 14K.

2.  Leave 50 - 100 (l and discard the rest of the supernatant

3.  Vortex and add 300 (l TENS. Vortex again for 2-5 sec. until sticky

4.  If it takes more then 10 min. store the samples on ice

5.  Add 150 (l 3.0M NaAc pH 5.2 and vortex

6.  Centrifuge 2 min. and transfer the supernatant to a new tube

7.  Add 900 (l 100% Ethanol (optionally 30’ -80() and centrifuge 2 min.

8.  Rinse the pellet with 1 ml 70% Ethanol

9.  Dry the pellet for 2-3 min. in the SpeedVac

10.  Suspend the pellet in 20-40 (l H2O or TE 

Midiprep 100 ml (Jetstar column)

1.  
Equilibrate column with 10 ml. solution E4 (takes ¼ -½ hour)

2.  
Harvest cells by ( at 6K for 5 min.

3.  
Discard sup. and resuspend pellet in 4 ml buffer E1

4.  
Vortex and add 4 ml solution E2 (to break cell walls)


Invert tube gently, do not vortex and incubate 5 min.

5. 
Neutralise with 4 ml solution E3 and invert immediately, do not  vortex   (chromosomal DNA is forming a matrix)

6.
( 10 min. 15000G (( 11 K)

7.
Use the supernatant to load the column

8.
Wash the column twice with 10 ml solution E5


9.
Elude the DNA from the column with 5 ml solution E6

10.
Precipitate with 0.7x volume (3.5 ml) isopropanol for ½ -1 hour at 4(
11.
( 30 min. 15K and discard sup.

12.
Wash with ethanol 70% and ( again

13.
Discard sup. and dry pellet in Speedvac with punctured cap


or air dry 10 min.

14.
Resuspend in 50 (l H2O or TE

Maxiprep 200 ml (Qiagen column)

1.  
Harvest cells by ( at 6K for 10 min 4(
2.  
Discard sup. and resuspend pellet in 10 ml buffer P1

3.  
Vortex and add 10 ml solution P2 (to break cell walls)


Invert tube gently (6x), do not vortex and incubate 5 min RT.

4.  Neutralise with 10 ml solution P3 (4() and invert 6x immediately

5.  
Incubate 20 min on ice

6.  
( 15 min. 20,000G (( 12 K) 4(
7.  
take sup. and ( 15 min. 20,000G (( 12 K) 4(
8.  
Equilibrate column with 10 ml. buffer QBT

9.  
Use the supernatant to load the column

10.  
Wash the column twice with 30 ml buffer QC


11.  
Elude the DNA from the column with 15 ml buffer QF

12.  Precipitate with 0.7x volume (10.5 ml) isopropanol for 0 - ½ hour at 4(
13.  
( 30 min. 11K at 4( and discard sup.

14.  
Wash with 5 ml ethanol 70% and ( again 10 min.

15.  
Discard sup. and dry pellet in Speedvac with punctured cap


or air dry 10 min.

16. 
Resuspend in 150-200 (l H2O or TE

MS Basal  medium

for plant growing

1.    For 1 liter medium dissolve 4.4 g MS-salts (incl. vitamin mix)

2.    Add 3% (30 g) sucrose and fill to 900 ml

3.    Add 1 M KOH until pH ( 5.7 - 5.8 (careful)

4.    Add if necessary 0.6% agar (6 g) and fill to 1 liter

5.    Autoclave for 20 min (some salts are not heat-stable)

Northern blot analysis of small RNA’s (25nt)

1. Grind 100 mg leafmaterial in liquid N2 with a mortal and pestle

2. Add 1 ml Trizol and thaw the sample 2 min. and vortex 

3. Centrifuge ( 10 min at 10K at 4(C

4. Transfer the upper phase to a new tube (optionally repeat 2 and 3)

5. Precipitate the RNA with isopropanol for 1 hour at -80(C

6. Centrifuge ( 10 min at 12K at 4(C

7. Wash the pellet in 70% ethanol and ( again

8. Dry the pellet on air for a few minutes (or Speedvac)

9. Resuspend the pellet in RNase-free H2O

10. Add formamide loading buffer (40% final) with some stain (no BFB)

11. Store the RNA at -20(C

12. Assemble a Biorad protein-type gel, normal thickness

13. For a 15% denaturing gel use for every 10 ml:


- 1 ml 10x TBE


- 1 ml H2O (Rnase-free)


- 4.2 g ureum


- 5 ml acrylmix (29:1 acryl:bisacryl)


- 60 (l 10% APS


- 5 (l TEMED

14. Heat the samples 2 min at 95(C and then put them on ice

15. Load the samples and run the gel in 1x TBE at 150V

16. Electroblot (semi-dry) to a Hybond N+ filter in 0.5x TBE

17. UV-crosslink the RNA to the filter for 2 min

18. Bake the filter 2 hours at 80(C, store at RT

19. Prehybridize the filter 2 hours at 45(C in Church buffer with 1mg / 10 ml salmon sperm DNA 

20. Add the probe and hybridize overnight in Church buffer at 45(C

21. Wash the blot twice in 2x SSC with 0.1% SDS for 10 min at RT

22. Seal in a plastic bag and expose a film

Probes:

- a single-stranded probe made by PCR (5 ng PCR-fragment with a single primer at normal conc., 2 (l label in a 50 (l reaction for 14 cycles)

- labeled riboprobe

Nuclei isolation
Work as much Rnase free as possible!

1.  
Harvest 25 grams of young leaf material and immediately freeze in 



liquid N2 (± 6 x 106 nuclei / gram)

2.  
Grind tissue thoroughly in a precooled mortar and transfer the powder 


to a beaker containing 60 ml buffer B

3.  
Mix well and filtrate the cell suspension over 2 layers of miracloth

4.  
Resuspend the residue in 40 ml buffer B and filtrate again

5.  
Transfer to two 50 ml Greiner bluecaps and ( 7 min 3000 rpm 4(C

6.  
Resuspend pellets in ± 5 ml buffer B (x2) with a “tipped” 5 ml pipet, 



combine suspensions and use a Potter tube.

7.  
Transfer to a 50 ml tube, add buffer B to 50 ml and ( again 7 min

 
3000 rpm 4(C

8.  
  Resuspend the pellet again and ( again

9.  

Finally resuspend the pellet in 5 ml buffer B

10.  
Check the nuclei with UV-microscopy using DAPI-staining (1 (g / (l)

11.  
Nuclei can be purified on a 40-60-80% Percoll gradient on top of a

2.5  M sucrose solution

12.  
Pipet the nuclei carefully on top of the gradient

13.  
Centrifuge at 1200 rpm 15 min at 10(C in a MSE centrifuge in a 
swing-out



rotor (A4.13).

14.   The nuclei can be collected with a Pasteur pipet. The nuclei lie on


top of the sucrose

15.   Add buffer B till 10 ml in a 10 ml Greiner bluecap and ( at 3000 rpm



for 7 min at 4(C

17.  
Resuspend the nuclei in 1 ml nuclei storage buffer and store them at 



-80(C

18.   Calculate yield by counting on a haemocytometer (use DAPI-staining)

Nuclei storage buffer:

 

- 50 mM tris pH 8.5



- 5 mM MgCl2 



- 40% glycerol

Buffer B: 
- 0.44 M sucrose



- 25 mM tris pH 7.6



- 10 mM MgCl2

- 2.5 mM DTT


- 2.5% Fycoll


- 5% dextraan T40


- 0.5% triton X-100



- 2 mM spermine



- 1 mM PMSF (optional, add just before use)

PCR

polymerase chain reaction

1.  Dilute DNA solution 100x to obtain ( 20 pg / (l

2.  Make PCR-pool without primers and DNA

3.  Pool for 40 (l reactionvolume:


3.0 (l 25 mM MgCl2 (1.85 mM final)​​

4.0 (l 10x Taq-polymerasebuffer


1.0 (l 10 mM dNTPs


0.2 (l Taq-polymerase (Thermus aquaticus, GibcoBRL)


30.3 (l H2O

4.   Add specific primers and DNA to reaction tubes


0.25 (l forward primer (100 pmol / (l stock)


0.25 (l reverse primer (100 pmol / (l stock)


1.0 (l DNA (1:100)

5.  PCR cycling:

step 1:
denature 5 min. at 94(




step 2:
denature 1 min. at 94(






anneal primers 1 min. at 53 - 55(






elongate strand 1 min. with Taq  at 72(




step 3:
cycle step 2 (e.g. 35x)





step 4: 
finish elongation 1 min. 72(




step 5:
cool down to 4(
6.  Test 10 (l on gel

Percoll gradiënt
1.   Carefully make a bottom layer of 2.5 M sucrose in a 30 ml Corex tube

2.   Then make subsequent layers of 80, 60 and 40% Percoll with a “tipped”


5 ml pipet (use 4.5 ml sucrose and Percoll per layer)

3.  Centrifuge 15 min 1200 rpm at 10(C in a swing-out rotor (A4.13 in MSE Europa 24)

Percoll: in 0.44 M sucrose, 25 mM tris pH7.6 and 10 mM MgCl2 

Phenol / Chloroform extraction
1.  Add 1:1 volume phenol / chloroform (use lower phase)

2.  Vortex well and ( 5-10 min. 10K

3.  Use upper sup.

4.  Add 2.5 x volume ethanol 96 ( to precipitate DNA

Or use 0.7x volume isopropanol

5.  Leave 30 min. -80( (isoprop: ½ -1 hour at 4()

6.  ( 5-10 min. 10K and discard sup.

7.  Wash with 70 ( ethanol and ( again

8.  Discard sup. and dry pellet in Speedvac

9.  Resuspend in 10 (l H2O or TE

Phenol-chlorofrom (PCI) preparation

1.  Thaw phenol (25 volumes) and add 24 volumes chloroform

2.  Add 1 volume iso-amyl-alcohol and mix well

3.  Shield from light and take off most (not all) of the upper liquid

Plant inoculation
1. Prepare the inoculation buffer:

- 10 mM NaPi (phosphatebuffer, pH 7.2)

- 1 % (w/v) Na2SO3 (sodium sulfite)

2. Collect 1 g of systemically virus-infected topleaf material

3. Grind the leaves in 10 ml buffer using a mortle and pestle

4. Powder two relatively big topleaves with carborundum

5. Rub the inoculum with one or two fingers on the leaves

Plant transformation

1. 
Inoculate 25 ml LB3-medium incl. Rif & Kana with 100-500 (l A.tum

2. 
Grow for at least 18 hours at 28(C 150 rpm until an OD600 ( 0.5-1.0


OD600 0.5 ( 0.5 x 109 cells / ml

3.  
Dilute to 107 cells / ml in 50 ml MS-medium

4.  
Use sterile grown leafmaterial (or surface sterilised leafs)

5.  
Work in a sterile laminar flowcabinet

6.  
Sterilise utensils and hands (incl. arms) with alcohol

7.  
Cut a few leafs at a time. Start cutting around the edge of the leaf,


then cut out the main nerves of the leaf. Make small squares ​0.5 cm, 
freshly cut on all sides. Usually 50 explants per construct

8.
Pour the A.tum solution on the cuttings as they will start to flow.

9.
After 10-15 min. dry the cuttings on sterilised filterpaper and put them on 
medium for a 2-day co-cultivation. Use a 0.6% Agar MS-
medium with 
NAA and BAP growthhormones 

10. 
After the co-cultivation a 2-day cleanup (of A.tum) is required. Use the 
same medium with Carbenicilline added.

11.  
After the cleanup selection of transformants is required. This is done by 
transporting the leaf pieces to MS-medium with NAA, BAP, 
Carbenicilline and Kanamycine

12.  
Seal the petridishes and incubate at 24(C and 16 hours light 

13.  
Check every day for infection / contamination. Refresh medium if 


nessecary.

14.  
After 3 weeks the first shoots should be visible

PNK-reaction
(Poly nucleotide kinase)
Use to add a phosphate-group to the 5’ end of dsDNA:

1.  
2 (l linker (0.25 (g / (l)


1 (l ATP (stock is RNase free)


0.5 (l PNK (kinase)


2 (l 5x forward buffer


4.5 (l H2O (10 (l total reaction mixture)

2.  Leave 30 min. at 37( in waterbath

3.  Inactivate enzyme by heating for 10 min. at 65( in heatblock
Use 1 - 2.5 (l linker(mix) for a ligation

Protein extraction

1. Pipet 250.000 protoplasts in an eppendorf tube and ( 30 sec. at 800 rpm

2. Discard supernatant and add 10 (l 10% SDS

3. Add 10 (l 2x Laemmli-buffer and vortex 2 min.

4. Spin down tubes and store at –20(C. 

5. Before loading on gel samples are boiled at 95 – 100(C for 3-5 min.

2x Laemmli-buffer:

- 0,125 M Tris-HCl pH 6,8

- 4% SDS

- 20% glycerol

- 10% (-mercapto-ethanol

- 0,002% brome fenol blue 

Rescue of PCR products
(Promega)

    Ligate PCR-products in pGEM-T vector overnight with superligase


Use:
-0.5 (l vector



-1.0 (l pGEM-T kit 10x ligationbuffer



-0.5 (l superligase



-5 (l PCR product



-3 (l H2O

(Promega)

or:
-5 (l 2x rapid pGEM-T Easy ligation buffer



-1 (l (10 ng) pGEM-T Easy vector



-1 (l T4 DNA ligase



-3 (l PCR product (from gel)

Rescue of PCR fragments

ultra method

1. Extract the PCR band from gel with Concert Matrix (GibcoBRL)

2. Use: 
- 10 (l DNA


- 0.5 (l pBC-SK+ (0.5 (g / (l)



- 1 (l 1mM dNTPs



- 3.5 (l 5x T4 ligase buffer



- 1 (l T4 DNA polymerase



- 1(l T4 DNA ligase



- 0.5 (l EcoRV (37(C) or SmaI (30(C)

3. Incubate overnight at 16(C

3. Transfer to 30( or 37(C waterbath and incubate 1 hour

4. Precipitate DNA with 2.5x volume 96% ethanol

5. Centrifuge ( 10 min at 14K and discard supernatant

6. Wash pellet with 70% ethanol and ( again

7. Discard supernatant and dry pellet in  the Speedvac  

8. Resuspend in 10 (l H2O

Riboprobes

RNase free

1. Linearize 1 (g plasmid DNA in 10 (l final volume, without RNase A

2. Incubate >1 hour at 37(C

3. Subsequently do a proteinase K treatment, add to 10 (l digest:

· 1.5 (l 10x proteinase K buffer (0.5M NaCl, 0.1M Tris, 50mM EDTA, pH 8)

· 0.75 (l 10% SDS

· 1 (l of 15x diluted proteinase K (GibcoBRL, 20 (g / (l stock, final 88 ng)

· 1.75 (l RNase free H2O

4. Incubate 1 hour at 55(C (~65(), then add H2O till 100 (l

5. Perform a phenol-chloroform (PCI) extraction

6. Precipitate the DNA ½ hour at -80(C with 2.5 x volume 96% ethanol 

7. Centrifuge 10 min at 12K and subsequently wash the pellet with 70% ethanol

8. Dry the pellet in the Speedvac and resuspend 11 (l H2O

9. Prepare the labelingmix: (NOT on ice! spermidine with DNA precipitates)

· 5 (l 5x T3/T7 RNA polymerase buffer

· 11 (l DNA template (1 (g)

· 1 (l 10 mM rATP

· 1 (l 10 mM rGTP

· 1 (l 10 mM rUTP

· 1 (l 0.75 M DTT

· 1 (l (40U) RNasin

· 1 (l T3 or T7 RNA polymerase (GibcoBRL)

· 1 (l RNase free H2O

· 2 (l (32P rCTP (in isotope-lab)

10. Incubate 30 min. at 37(C

11. Prepare a sephadex G50 column to remove unincorporated label by filling the bottom of a 1 ml syringe with glasswool

12. Pipet with a Pasteurpipet TE (pH 8) equilibrated sephadex into the syringe

13. Put the syringe on top of a glass tube and centrifuge 30” at 2K

14. Fill the column with TE (pH 8) and centrifuge ( again

15. Put a de-capped eppendorf tube in the tube and apply the riboprobe

16. ( again, collect spin-trough and refresh the de-capped tube 

17. Apply 100 (l TE (pH 8), spin again and collect spin-through again

18. Store the riboprobe (spin-through) at -20(C

Rifampicine
1.     For 10 ml total, 10 mg / ml in 0.1 M HCl
2.     First try to dissolve Rif in a too small volume

100 mg in 6.3 ml H2O with 0.7 ml 1 M HCl
3.     Then add 1 M HCl until completely dissolved
4.     Add 0.1 M HCl to 10 ml total

5.    Filter sterilize

RNA isolation

Trizol extraction

·  For total RNA:


A volume of ( 400 (l ground frozen leafmaterial yields approximately 150 (g 

total RNA (including ribosomal RNA)

·  For nuclear RNA:


From 0.25 x 107 isolated nuclei >10 (g nuclear RNA can be extracted

1. Grind the leafmaterial further with a mixer (or use mortal & pestle)

2. Add nuclei storage buffer for a final volume of 100 (l for the nuclei

(if necessary for leafmaterial, use extractionbuffer: 0.1M Tris, 0.01M EDTA, 0.01M Na2SO3)

3. Add 650 (l Trizol agent (GibcoBRL) to the ground leafmaterial and 450 (l to the nuclei

4. Vortex and incubate 5 min at RT

5. Add 100 (l chloroform and shake 15 sec, then incubate 2 – 3 min RT

6. Centrifuge ( 15 min 12K at 4(C

7. Collect upperphase (careful not to take any intermediate phase)

8. Add 0.7x volume isopropanol and leave 15 min at RT

9. ( 10 min 12K at 4(C, then wash the pellet with 70% ethanol

10. ( again for 5 min 10K and discard the supernatant

11. dry the pellet on air (no vacuum)

12. start resuspending nuclear RNA in 40 (l and total RNA in 100 (l H2O

RNA isolation

Guanidine-HCl extraction

1. Grind leafmaterial in liquid N2
2.  Add 500 (l GuHCl-buffer and thaw 2 min.

3.  Add 500 (l PCI, vortex 30 sec. and centrifuge ( 5 min, 10K at RT

4.  Collect the upperphase and add 400 (l PCI

5.  Vortex and ( again

6.  Collect the upperphase and add 80 (l 1M Hac and 280 (l 96% ethanol

7.  Precipitate ½ hour at -80(C

8.  Centrifuge ( 10 min. at 10K and discard supernatant

9.  Vortex the pellet 15 sec. in 250 (l 3M NaAc pH 5.5 and ( again

10.  Discard supernatant and repeat step 9

11.  Discard supernatant and add 300 (l 70% ethanol

12.  Centrifuge 5 – 10 min. again and dry the pellet on air or Speedvac

13.  Resuspend the pellet in 30 (l H2O

14.  Optional: Incubate the samples 2 min. at 95(C, vortex 15 sec, spin 15 sec and put on ice  

RNA quantification

1. Use 1 (l ribogreen fluorescent RNA dye (Molecular Probes) per well

2. Make a 100-fold dilution in TE pH 7.5 and shield from light.

3. Dilute the RNA in 100 (l TE final volume and fill a black microplate

4. Apply 100 (l ribogreen dilution to each well and measure within 5 min.

5. The excitation wavelength is 500 nm and the emission is 525 nm.

6. Between the fluorescence values 2 and 20 the quantitation is linear

7. Calculation:  20.81986726 x Fluorescence – 7.955357034

8. Optionally: concentration can be measured at A260 (less accurate)

RT-reaction

cDNA synthesis

1. use approximately 1 (g RNA for the RT-reaction

2. Add to a final volume of 32.5 (l 1(g isolated RNA and 125 pmol reverse primer (e.g. lock-docking oligo dT)

3. Prepare in a 17.5 (l final volume the RT-mix by adding:


-10 (l 5x first strand buffer


-5 (l 10x DTT


-2.5 (l 10mM dNTPs


-1 (l MMLV reverse transcriptase (200 U)


- 0.5 (l RNasin (20 U)

4. Start the RT-reaction by heating the primer-RNA mix for 2.2 - 3 min at 65(C

5. Add the RT-mix and synthesize the first strand at 37(C for 1 hour

6. Finish the RT-reaction by heat-inactivating the samples for 2 min at 94(C

Run-on / -off transcription

Work Rnase free!!
13.  Centrifuge 5 x 107 nuclei 5 min at 5000 rpm in an tabletop centrifuge

2.  Resuspend the nuclei in 100 (l nuclei storage buffer

3.   Add 100 (l 2x transcription buffer


Incubate 20 min at 30(C

4.   Add:
- 5 (l tRNA (10 mg / ml stock)




- 150 U Dnase 1




- 10 (l CaCI2 (20 mM stock)



Incubate 10 min at 26(C

5.  Add:
- 2 (l proteïnase K (10 mg / ml stock)



- 25 (l 10x SET (5% SDS, 50 mM EDTA and 100 mM Tris pH7.4)



Incubate 30 min at 37(C

6.  Purify the RNA with Trizol reagens:



- Add 1 ml Trizol (to ± 200 (l reactionmix) and incubate 5 min at RT



- Add 0.2 ml chloroform, shake 15 sec and incubate 2-3 min at RT

7.  Centrifuge 15 min 12000 x g at 4(C ((12000 rpm)

8.   Pipet upper phase (aqueous, contains RNA and unincorporated DIG-UTP)


  to a new eppendorf vial and add 0.5 ml isopropanol

9.   Incubate 10-30 min at RT and  ( 10 min 12000 x g at 4(C

10.   Discard the supernatant and wash the pellet with 1 ml ethanol 70%

11.   Centrifuge again 5 min 7500 x g at 4(C (( 10000 rpm)

12.   Remove supernatant with a capillair and dry on air (no vacuum!)

13.   Dissolve RNA in 20 (l 0.5% SDS (incubate few min at 60(C)

14.   Quantification of the DIG-labeled probe:


1. Make serial dilutions from 1:10 until 1:10000 in steps of 1:10

2. Spot 1 (l on the Boerhringer nylon membrane (positively charged)

3.  Detect the spots using the direct detection assay from Boehringer

4. The 1:10000 dilution spot should be visible for a strong signal

100 (l 2x transcription buffer:
- 100 mM Tris pH 8.0







- 50 mM MgCl2






- 0.3 M KCI







- 1 mM DTT







- 4 (l ATP, CTP and GTP (0.1 (mol / (l)

- 3 (l DIG-UTP (10 nmol / (l) / monster

  or 6 (l 32P-UTP / monster







- 100 U Rnasin / monster

Sequencing (molbi facility)
DyeDeoxy Terminator Cycle Sequencing
1.  Template DNA concentration:   0.2 (g / (l H2O


   Use DNA derived from a column (no disturbing effects of phenol)


   dsDNA 1.0 (g (5.0 (l per reaction),


   ssDNA 0.5 (g (2.5 (l per reaction)

2.  For PCR products: 1 ng DNA for every bp. Maximum is 1 (g


   always in 5 (l

3.  Primer concentration: 0.8 pmol / (l H2O ( 5 ng / (l


   for 1 reaction is 4 (l required (3.2 pmol)

4.  MolBi. tel: (8)5076 or 4284

Sequencing
1. Dilute 2 (g plasmid DNA in 18 (l H2O (for 2 reactions)

2. Make ssDNA by alkaline denaturing (high pH)


1. Add 2 (l 2 M NaOH / 2mM EDTA and incubate 15 min at 37(C


2. Add 2 (l 3M NaAc pH 4.5 (– 5.0)


3. Add 2.5 x volume 96% ethanol


4. Precipicate 30 min at -80(C


5. Centrifuge 10 min at 14K and wash pellet with 70% ethanol


6. Dry pellet in SpeedVac

3. Turn on heatblock at 37(C and thaw the formamide loadingbuffer

4. Wash the plates and pour the sequencing gel

5. Dissolve the ssDNA in 14 (l H2O and divide in 7 (l aliquots

6. Add 2 (l sequencebuffer per reaction and subsequently 1 (l primer

(5 pmol / (l, pref. length: 15-25 nt, 30-60 nt before target)

7. Anneal the primer 15 min. at 37(C (not too long)

8. Pipet 2.5 (l of each dideoxyNTP in a separate well of a microtiterplate 

9. Prepare the labelmix (add enzyme and label just before use)

10. Add 5 (l of labelmix to the ssDNA and incubate that for 5 min at RT

11. Add 3.5 (l of the ssDNA-labelmixture to each well

12. Incubate 5 min at 37(C and add 4 (l of formamide loadingbuffer

13. Assemble the gelsystem and fill the compartments with 1 x TBE

14. Wash the loading area of the gel with buffer (syringe)

15. Place the comb (teeth facing down, 1 – 2 mm into the gel)

16. Prerun the gel at 55 Watt (1500V) for ½ hour

17. Critical step: have lunch

18. Heat samples (microtiterplate) 2 min. at 95(C

19. Put the samples 30 sec. on ice

20. Load the samples (3.5 (l) and run the gel at 55 Watt

21. Run approximately 2 hours until the first dye has almost reached the bottom

22. Disassemble the system and pick up the gel using Whattman paper

23. Cover the gel side with Saranwrap and dry the gel 1 hour

24. Expose a blue X-ray film overnight  

Assembly of the glass cassette 

- clean the plates with water and ethanol respectively

- wash the front plate with aceton

- coat the back plate (buffer compartment) with Rain-X

- cut a single spacer of whatman paper for the side and bottom (U-shape)

- attach the side clamps

- seal the bottom in a castingtray using 30 ml (24 + 6) acrylmix + 300 (l APS

- prepare the acrylamide solution

for 80 ml: 64 ml large bottle, 16 ml small bottle, 400 (l 10% APS

for large AFLP cassette: 120 ml + 30 ml + 750 (l APS

- put the solution 10 min. under vacuum to remove air from solution

- fill the cassette with acrylamide using a large syringe

- remove the airbubbles and place the comb (teeth facing up)

Possible holding steps:

- dried ssDNA

- after adding formamide to the samples (store in freezer)

- assembled gel wrapped with soaked towels and saranwrap

Critical steps: 

- continue quickly after dissolving ssDNA

· incubation steps

- check bufferlevel of running gel every ½ hour

Formamide loadingbuffer

- 95% formamide

- 20 mM EDTA

- 0.25% Brome Fenol Blue

- 0.25% Xylene Cyanol FF

Labelmix (per reaction)

-1.0 (l 0.1M DTT

-2.0 (l sequenase dilution buffer

-2.0 (l 5x dGTP labellingmix

-0.2 (l T7 DNA polymerase (just before use) 

-1.0 (l (33P-dATP label (just before use)

Size marker (DNA) lambda ( x Pst1
1.
Digestion of ( with Pst1



200 (l ( DNA (=100 (g)



90 (l restrictionbuffer 2 (10x)



10 (l Pst1 (=100 U)



600 (l H2O


Total:
900 (l, digest 1.5 hours at 37(
2.  
Test it on gel, then add 100 (l loadingbuffer

Surface sterilising seeds

1.     Use a miracloth bag for the seeds

2.    Immerse in 4% Chlorox / Bleek for a moment

3.     Wash in H2O and immerse 10 min. in 1% SDS

4.     Wash again and immerse 30 sec. - 1 min. in Ethanol 96%

5.     Wash 5 min. in H2O

Taqman PCR

ABI Prism 7700 sequence detector system

1. Use special separate pipets with filtertips for PE Taqman-kit components

2. Due to high performance detection all reactions should be done in triplo

3. Begin with a titration of the primers to determine optimum concentrations


use 50, 300 and 900 nM in combination with a DNA plasmid

4. Mastermix for 20 (l reactions:




- 2.0 (l 10 x Taqman Buffer A




- 4.4 (l 25 mM MgCl2




- 0.4 (l 10 mM dATP




- 0.4 (l 10 mM dCTP




- 0.4 (l 10 mM dGTP




- 0.4 (l 20 mM dUTP




- 0.8 (l   5 (M Taqman probe (6-FAM, TAMRA)




- 1.2 (l  5 (M forward primer (for 300 nM final)




- 1.2 (l  5 (M reverse primer





- 0.2 (l AmpErase UNG (0.01 U/(l final)




- 0.1 (l AmpliTaq Gold (0.025 U/(l final)

5. Always add a Non-Template-Control (also in triplo)

6. Divide the mastermix over different tubes and add the template (or primers)

7. Template concentration should be approximately 0.5 pg plasmid / reaction


in case of cDNA: 18 ng DNaseI treated RNA

9. Divide the mix from the tubes over three wells

10. For PCR on cDNA also add a RT- reaction (duplo or triplo)

11. 2 -((Ct ( initial amount of template


this only count for specially designed primer-probe combinations

12. Without an internal control initial RNA concentration should be accurately



determined before cDNA synthesis

Tri-parental mating

Conjugation of E.coli with A.tumefaciens

1. Grow overnight cultures of:

- A.tum LBA4404 with Rif20 at 28(C.

- E.coli helperstrain PRK2013 with Kana50
- E.coli with construct of interest with Kana50
2. Dilute the A.tum 10x and the E.coli 50x in fresh LB

3.  Mix 200 (l A.tum and 100 (l E.coli (x2)

4.  Spot 50 (l on nitrocellulosefilter on a dry LB plate

5.  Grow overnight (or more) at 28(C.

6.  Strike with an entloop the bacteria on a LB3-plate containing Rif20 and Kana100 or dilute the filter in 1 ml LB3 and plate 100 (l

7.  Grow overnight (or more) at 28(C.

8.  Pick a single colony and grow overnight in LB3 incl. Rif20 and Kana100 at 28(C.

PCR-check the culture and prepare a glycerol stock

Western Semi-dry blot

1. Cut an immobilonfilter of approx. 8 x 6,5 cm. and soak briefly in methanol

2. Transfer blot to semi-dry blotbuffer
Blotbuffer BB:

· 48 mM Tris

· 39 mM glycine

· 0,0375 % SDS

· 20% methanol

3. Cut 6-8 layers 3MM whatman paper (same size) and soak them in BB

4. Apply 3-4 layers of whatman to the bottomplate of the apparatus

5. Apply the filter and then the gel (at once, without repositioning)

6. Remove bubbles by rolling with a pasteurpipet

7. Mark the front and the lane with markerproteins on the filter

8. Apply the rest of the filterpaper and close the apparatus

9.  Blot at 15V with a max of 0,55 mA/cm2 (=0,03 A per gel) for 1 hour

10.  After blotting, cut off marker lane on filter and stain for 5 min. in amidoblack              solution under continuous shaking (AB: 40% methanol, 10% acetic acid, 0,1% amidoblack-10B, can be recycled)

11.  Wash the filter briefly in demiwater and then 3x 5 min in 40% methanol, 10% acetic acid)

12.  Stain the gel with coomassie brilliant blue stain CBB for 1 hour on a shaker (or overnight) (CBB: 10% methanol, 10% acetic acid and 0,0125% Coomassie Brilliant Blue (Mr = 825,98), can be recycled)

13.  Destain in 5% methanol, 7% acetic acid for 2 hours on a shaker

14.  Detect protein on blot according to immunological detection  

Immunological detection (in a petridish, on a shaker):

1. Block remaining binding capacity by incubating the blot face down in Elk:


- 5,0% Elk,


- 0,05% NP-40 

(
PBS (phosphate buffered saline)


- 0,15 M NaCl


- 10 mM phosphate buffer pH 7,2 

2. Block 30 min at 37(C or overnight with 0,5% Elk (with NP40 and PBS) at 4(C

3. Incubate the filter 1 hour at 37(C with antisera (10.000x diluted in Elk/PBS/NP-40

4. Wash the filter 3x 5 min at RT in Elk/PBS/NP-40

5. Incubate the filter 1 hour at 37(C with a 3000x in Elk/PBS/NP-40 diluted goat-anti-rabbit antiserum conjugated to AP (alkaline phosphatase)

6. Wash the filter twice 10 min at RT in Elk/PBS/NP-40

7. Wash the filter twice 2 min at RT in buffer 3


Buffer3:
- 0,1 M Tris-HCl pH 9,5



- 0,1 M NaCl



- 50 mM MgCl2
8. incubate in substrate solution at RT in the dark on a shaker


in 5 ml buffer 3:
- 22 (l NBT (0,40 mM final, nitroblauw tetrazolium,Sigma N6876)




- 16 (l BCIP (0,45 mM final,5-brome-4-chloor-3-indolylfosfaat, Sigma B6149)

9. Incubate for approx. 30 min. (or overnight with addition of 15 ml buffer 3)

10. Stop the reaction by incubation in 20 mM Tris-HCl, 5 mM EDTA pH 7,5

11. Dry the filter between whatman filter paper and store shielded from light

