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1 DNA ISOLATION

See appendix for chemicals

A) DNA isolation from plant leaves

Step 1: Rough DNA extraction (( 60 minutes for 12 samples)

1)
Adjust waterbath to 60 (C (this may take some time); put in a blue cap tube with sufficient CTAB extractionbuffer. Add 2-mercapto-ethanol (1--2%) just before use. This is very toxic, so work in the fume-hood and close the tube tightly!

2)
Cut a young leaf from the plant and rinse with demiwater. Cut off the petiole, main nerve and brown spots and weigh down a piece of 50 +/- 2 mg (or estimate quantity by eye).

3)
Put leaf fragment in mortar and add some sand. Add fluid nitrogen and squeeze sample to fine green dust with pounder. Be careful and wear glasses to protect your eyes! Put green powder in epje with spatula. Do this quickly, do not let the samples thaw. Close epje and put it in the fluid nitrogen flask. Make 2 samples per plant in case you loose samples further down the protocol. Clean mortar, pounder and spatula with alcohol and get through all the samples.

4)
Open the epjes carefully. Add 1 ml 2% CTAB, 2% PVP-40 extractiebuffer with 1--2 % beta-mercaptoethanol (see above). Let incubate at 60 C( during 1 hour and shake every10--15 min.

Step 2: Removal of proteins (( 30 minutes)

1)
Add 450 (l chloroform-iso-amylalcohol (24:1). Mix by energetic shaking 5--10 min. in fume-hood.

2)
Centrifuge samples 10 min. at 14000 rpm (preferably also in fumehood, because of irritating smell of chloroform).

3)
Three phases must be visible now: 

- low: chloroform with dissolved proteins, lipides and chlorofyl

- middle: cel rests and dissolved green celwalls

- high: nucleid acids and dissolved polysacharides

4)
Take 800 (l of highest phase and put in new 2.2 ml epje. Be careful and stay away from middle phase. Remove your pipet if you see stirring in the middle phase. Throw the remaining epjes away in special chloroform waste basket in fume-hood.

5)
Add another 450 (l chloroform-iso-amylalcohol (24:1). Mix by energetic shaking 5--10 min. in fume-hood.

6)
Centrifuge samples again for 10 min. at 14000 rpm.

7)
Take 500 (l of upper phase and put in new 1.5 ml epje. 

Step 3: Precipitation of DNA (( 2 hours)

1)
Add 500 (l cold isopropanol. Mix by shaking for 5--10 min. at roomT, so that tiny white flakes appear .

2)
Centrifuge samples 10 min. at 5000 rpm.

3)
Pour off iso-propanol. Put samples upsidedown on tissue. Dry pellets in speedvac for 20 min. (on low state).

4)
Dissolve pellets in 300 (l TE at 37 C( (0.5-1 hour) and add 3 (l RNAse. Incubate 1 hour at 37 C(.

- POSSIBLE STOP - 

Step 4: Precipitation in high percentate of salt (= extra purification) (( 1 hour)

1)
Add to DNA (in 300 (l TE) 150 (l 7.5 M NH4 Acetate. Eindconcentration will be 2.5 M. Add 2.5 volumes 100% cold ethanol. Ethanol 2.5 x 450 (l = 1125 (l  =  2 x 562.5 (l with 1 ml pipet.

2)
Store 30 min. at -20 C( for maximal precipitation.

3)
Centrifuge for 10 min. at 4 C(. Pour off ethanol. Be careful with pellets.

4)
Wash 2x with 76% ethanol, 10 mM NH4 Acetate; Add 500 (l ethanol, mix. Store 20 min. in freezer again; centrifuge for 10 min. in cold room afterwards.

5)
Put epjes upsidedown on tissue. Dry pellets in speedvac for 20 min.

6)
Dissolve samples in 200 (l TE. Incubate samples for 30 min. in 37 C( waterbath. Store at –20 C( afterwards.

Step 5: Quality and concentration (( 30 minutes)

1)
Put 5 (l on a 1% agarose gel en electrophorese for 1 hour. Look at quality of DNA (bad when there are many small fragments) and the amount of RNA (high when there is much smear above sample on gel). Make a photo of the gel.

2)
Take 8 (l of every sample, make dilutions with H2O when necessary.

3)
Estimate the concentration and quality of the samples with the spectrofotometer (see separate protocol). Compare the results with the photo of the gel you made earlier. If the samples are okay, you can put them in your DNA Sample List. Note down in this list per sample: the name of the taxon, the hortus accession number, the DNA concentration, the ratio of the values at 260/280 nm and the number of the DNA isolation.

B) DNA isolation from algae

Generally, when extracting from macroalgal material care must be taken to remove epiphytic flora/fauna first (mostly diatoms), either by scraping, bleeching or by applying axenic cluturing. Standard CTAB extraction protocols seem to work for most green, red and brown algae. Frequently an extra step is included after the first CIA (chloroform/iso-amyl alcohol) extraction to remove excess polysaccharides which can be abundant in benthic marine algae:

1).
Add:

0.1 
volume 5M K-acetate

0.25 
volume 96% EtOH

1.0 
volume CIA (chloroform/iso-amyl alcohol)

(N.B. mix in between each addition step)

2)
Repeat CIA extractions if necessary, the proceed with isopropanol precipitation as usual. Quiagen columns can be used for a final cleanup.

See Bakker et al. 1992 (J.Phycol. 28: 839-845), Kooistra et al. 1992 (J. Phycol. 28: 660-668) and van Oppen et al. 1993 (Mar. Biol. 115: 381-386) for examples in different algal groups

C) DNA isolation from fungi

1)
Take a mushroom and cut a piece of ca. 200-300 mg from the hood with a sterilised scalpel. Put this in epje with 2x CTAB buffer, number epje and store at 4 (C. Fill several epjes from one mushroom. These epjes can be stored up to one year before further processing.

2)
Receipe 2x CTAB (can be stored at room Temperature):

CTAB

2 g.



=
2%

Tris take 10 ml van 1M stock (pH 8-9)
=
100 mM

NaCl

8.18 g



=
1.4 M

EDTA

0.58 g



=
20 mM

3)
Fill to a total volume of 95ml with MQ H2O, check pH and adjust to 8 with HCL/NaOH, then fill to total volume of 100 ml

4)
This protocol is a small variation on the plants DNA-isolation protocol. The only difference is the first step, the rough DNA extraction. After having finished this step, you can follow the plant-protocol from the third step of the second ‘big step (removal of proteins)’. The basic idea of the first step is to get the fungal material as fine as possible so you get as much DNA as possible in the CTAB-solution you also have used to fix your material in the field. So instead of using the freeze-thaw cycles you can probably also use enzymes as proteinase to soften the material before grinding it with the drill.

Step 1: Rough DNA extraction

1)
Put the samples for 2.5 minutes in the fridge (-20 (Celsius) and directly afterwards 2.5 minutes in a 65 ( Celsius water bath and repeat this 2 times more (3 freeze-thaw cycles).

2)
Ad a little pinch of sterilized sand to the sample and homogenize the material with a pestle attached to a drill.
3)
Incubate the samples in a 65 ( Celsius water bath for one hour.
4)
Add 450 (l of Chloroform-iso-amylalcohol to each sample, vortex it till it appears milky.

5)
Centrifuge the samples at 14000 rpm for 10 minutes.

DNA isolation chemicals appendix

CTAB extraction buffer
1)
Make a solution of 50 ml 1M Tris (pH 8.0) (see appendix), 20 ml 0.5M EDTA (pH 8.0) (see appendix), 142 ml 5M NaCl (see appendix), 10g PVP-40 and 10g CTAB.

2)
Add MilliQ water to a volume of 400 ml and heat in a waterbath until PVP-40 and CTAB are dissolved.

3)
Add MilliQ water to a final volume of 500 ml.

4)
Dispense into aliquots (not more than 2/3 of bottle volume) and sterilize by autoclaving. The PVP-40 gives the solution a yellow colour.

5)
Add 2-mercapto-ethanol (1-2%) just before use.

76% Ethanol 10mM NH4 acetaat
1)
Weigh out 0.1927 g NH4 acetate 

2)
Fill volume up to 250 ml 76% Ethanol 

3)
Store at -20 (C
IAA (Chloroform-Isoamyl-Alcohol) always use in fume-hood!!!:

1)
500 ml solution of chloroform and isoamylalcohol (ratio 24:1)

2)
wrap aluminium foliate around bottle and store in cold room (4 (C)

Tris-EDTA-buffer (TE) pH 8.0:

1)
Tris HCL stock = 1 M (pH 8.0). Concentration needed = 0.01 M; 0.01/1 x 100 ml = 1 ml

2)
EDTA stock = 0.5 M (pH 8.0). Concentration needed = 0.0001 M; 0.0001/0.5 x 100 = 20 (l

3)
Total: 1.02 ml fill up with MQ H2O to endvolume of 100 ml 

1M Tris (pH 8.0) stock:

1)
Dissolve 12.114 g Tris base in 200 ml MilliQ water on a magnetic stirrer.

2)
Add 5 ml HCL (100%) with a rubberball pipet.

3)
Adjust the pH to 8.0 by adding approximately 4.2 ml HCL (100%) in small amounts with a glass pipet.

4)
Allow the solution to cool to roomT before making the final adjustments to the pH.

5)
Add MilliQ water to a volume of 100 ml.

6)
Dispense into aliquots and sterilize by autoclaving.

0.5M EDTA (pH 8.0) stock (mw = 372.2 g/mol):

1)
Dissolve 93.05 g Disodium Ethylene Diamine Tetraacetate.2H2O in 300 ml MilliQ water on a magnetic stirrer.

2)
Adjust the pH to 8.0 by adding NaOH (start by adding approximately 8.5 g of NaOH pellets).

3)
Make the final adjustments to the pH by adding small amounts of 10M NaOH solution until the pH reaches 8.0. The Disodium salt of EDTA will not go into solution until the pH of the solution is adjusted to approximately 8.0

4)
Dispense into aliquots and sterilize by autoclaving.

5M NaCl stock:

1)
Dissolve 146.1 g of NaCl in 200 ml MilliQ water.

2)
Adjust volume to 0.5 l.

3)
Dispense into aliquots and sterilize by autoclaving.

RNAse:

1)
boil RNAse to remove DNA for 15 min., let cool down to kT
dissolve 1 mg RNAse in 1 ml Sigma H2O

5 M NH4 Acetaat:

1)
dissolve 192.7 g of ammonium acetate.4 H2O in 200 ml of  MQ H2O. Then adjust the volume to 500 ml. Sterilize by filtration. (molecule weight of  NH4.acetate.4 H2O = 77.08 g/mol)

2. DNA MEASUREMENT WITH SPECTROPHOTOMETER

1)
The manual can be found in one of the left drawers at the windowsite.

2)
Swith the spectrophotometer on 

3)
Insert the floppy disc (kept with manual)

4)
Choose program Easy DNA

5)
Wait 30 minutes for warming up of lamps

6)
Clean the cuvet:

-flush cuvet with demi H2O

-dry outside with a tissue

-remove last water droplets with 10 (l pipet

7)
Load 9 (l ‘baseline’ in the cuvet (MQ or TE)

8)
Check for airbubbles in window. Always keep the long side of the cuvet on the right

9)
Pus zerobase and measure. The measured values should approach zero now

10)
Flush cuvet with demi and load 9 (l ‘baseline’ sample. Push ‘run’. Measure samples. The ratio of the values at 260/280 nm must be 1.8--2.0 zijn; lower indicates contamination with proteins and or  phenoles; higher indicates contamination with RNA; wash the cuvet again and get through all the samples. Note down the measurements.

11)
Calculate the DNA concentrations of the samples with the following formula: (N.B. the A260 should be between 0.5--1,5; dilute if necessary!)

Conc.=A260/13 x dilution factor ((g/((l)

12)
Work through all samples. End with a sample of 10 (l TE/H2O again; the A280 and A260 values must be near 0.000 again. If they are not, you must substract these values from your measurements. Clean and dry cuvet afterwards and store in box

13)
Remove floppy and put away with manual. Switch machine off with red

button on fusebox

3. GEL ELECTROPHORESIS

WARNING: EthidiumBromide (EtBr) is a carcinogenous chemical. Wear gloves and prevent contamination!

Step 1: Preparing the gel (( 30 minutes)

1)
Clean a gel tray and comb(s) with ethanol and dry it; tape the open ends of the tray tightly.

2)
Weigh down the agarose in an erlenmeyer (see appendix for the needed amounts).

3)
Add 1x TAE buffer to the agarose (see appendix for the needed amounts).

4)
Turn the erlenmeyer around a few times and cook the solution in the microwave. Remove from the microwave as soon as the solution starts to boil (use oven gloves) and carefully turn the erlenmeyer around a few times. Put the erlenmeyer back in the microwave and boil the solution one or two times. After this, the solution should be clear (without agarose particles).

5)
Cool down the solution to about 55 C( by holding the erlenmeyer under a slightly warm tab. You can also store the erlenmeyer in the 55 C stove for 15 min.

6)
Add EtBr to the gel solution (see appendix for needed amounts) and rinse. Work under the fume-hood and switch the ventilator on.

7)
Pour the gel in the gel tray without air bubbles; quickly remove bubbles when they do appear with a yellow pipet tip.

8)
Let the gel dry for about 15 minutes before moving it. When you are not going to use the gel within a short period of time, keep it under an aluminium foliate.

9)
Fill the gel reservoir with 1x TAE buffer. The level of the fluid has to be a few mm above the slots.

10)
Remove the tape from the gel tray and place it in the gel reservoir, the side of the slots at the – pole (black). Make sure the gel is fully submerged. Remove the combs carefully.

Step 2: Preparing the samples: (( 20 minutes)

1)
When frozen, thaw your samples on ice.

2)
Prepare a mix of 2 (l 6x loading buffer and 4 (l MilliQ water per sample. Multiply these amounts of chemicals with the number of samples you want to use plus a number of extras (to account for losses due to pipet mistakes). Vortex this mix and spin it down.

3)
Add 4 (l of template DNA to 6 (l of mix for each sample. Pipet the solution up and down a few times.

Step 3: Running the gel (20 – 60 minutes)

1)
Load the samples on the gel. If you want to use the same pipet tip, rinse the tip after every sample in the buffer fluid near the + pole. If you use more combs, start with the lowest slots.

2)
Load the markers: 5 (l of lambda marker (large sizer) or 2 (l of 100 bp marker (small sizer).

3)
Close the lid of the gel reservoir and turn on the power supply. The gel runs from the – pole (black) towards the + pole (red). Check after a few minutes if the gel is running. Check the gel regularly to prevent the samples from running off the gel.

Step 4: Photographing the gel (( 10 minutes)

1)
Switch off the power supply of the gel reservoir and carefully remove the lid.

2)
Remove the gel tray from the gel reservoir. Be careful that the gel doesn’t slide off.

3)
Remove the gel from the gel tray and put it on the UV-illuminator.

4)
Place the digital camera installation on the UV-illuminator and switch on the power supply.

5)
Follow the instructions next to the computer about how to make a picture of the gel. Do not forget to turn on the UV-illuminator!

6)
Save the picture on a floppy disk, print it out and glue it in your labjournal. Note down the taxon names above the corresponding slots.

Step 5: Cleaning the electophoresis room (( 10 minutes)

1)
Throw the gel away in the special EtBr contaminated waste basket.

2)
Clean the UV-illuminator, gel tray, combs and other equipment that is (possibly) contaminated with EtBr with ethanol.

Appendix:

Amounts of agarose, 1x TAE and EtBr needed:

30 ml gel tray:


1% gel:
0.3 g. agarose, 30 ml 1x TAE, 1.2 (l EtBr


1.5% gel:
0.45g. agarose, 30 ml 1x TAE, 1.2 (l EtBr

80 ml gel tray:


1% gel:
0.8 g. agarose, 80 ml 1x TAE, 3.2 (l EtBr


1.5% gel:
1.2 g. agarose

Loading buffer 6x

Work in fumehood and wear mouth mask, some of the ingredients are toxic!

Ingredients:

50% glycerol



   50 ml

50 mM EDTA, pH=8.0

   20 ml

2% fycoll



     2 g

0.1% Sodium Dodecyl Sulphate
  0.1 g

0,05% Bromide Phenol Blue

0.05 g

0.05% Xylene Cyanol


0.02 g

H2O Millique



   30 ml






------------- +






 100 ml

1)
Fill out in 1,5 ml epjes and store at –20 (C to keep fungus out.

2)
Use loading in following mix:

Loading 6x 
  2 (l

DNA sample
  4 (l 

H2O

  6 (l




------ +




12 (l

(-DNA ladder

1)
First restriction, add:

H2O (Millique)




76.2 (l

(-DNA (stock 500 (g/ml)

50 (g=

100  (l

10x reaction buffer NEB2



  20  (l

HindIII (stock 20 u/ml)

76u=

  3.8 (l

Total






 200 (l

2)
Let digest in 37 C waterbath for 1, 5 hours.

3)
Second restriction, add:

H2O (Millique)



175.5 (l

10x reaction buffer NEB2


    20  (l

EcoRI (stock 20 u/ml) 

      90u = 4.5 (l

Total





   400 (l

4)
Let digest again in 37 C waterbath for 1, 5 hours

5)
Finally add:

Loading buffer 6x



100 (l

Final volume




500 (l

6)
Load 5 (l on gel to check if digestions went okay.
4. PCR REACTIONS

PCR reactions (( 1 hour; excl. PCR run and gel electophoresis)

Perform Polymerase Chain Reaction according to one of the protocols listed in the appendix.

1)
Calculate the needed amounts of chemicals. Multiply the amounts of chemicals with the number of samples you want to use plus one negative control (NC) and a number of extras (to account for losses due to pipet mistakes).

2)
Put the template DNA in a special PCR tube; put an equal amount of MilliQ water in the NC tube. Keep the tubes on ice.

3)
Make the premix: get the buffer, dNTPs and primers from the freezer and thaw them on ice. Prepare the mix on ice and work with gloves to prevent contamination. Prepare the mix in the following order: water, buffer, dNTPs, primer and Taq (take this from the –20 C( at the last moment).

4)
Add the mix to all PCR samples.

5)
Put all samples in the PCR machine

6)
Run one of the PCR programs. Do not forget to use a heated lid!

7)
Run the PCR products on a 1% agarose gel according to the gel electophoresis protocol to estimate quality and quantity.

8)
Put the samples in the fridge afterwards.

Appendix: PCR protocols

Senecio: TrnL-F

Primers for TrnL-F:


Primer A (F)


Primer B (R)


Primer C (F)


Primer D (R)

For one sample (n=1):

Template concentration 1/25 (l:


DNA






  1    (l


H2O (MilliQ)





16.2 (l


10x PCR buffer




  2.5 (l


2.5 mM dNTPs




  1    (l


Primer 1 (diluted to conc. of 5 pmol/(l)

  2    (l


Primer 2 (idem)




  2    (l


Taq (5 units/(l)




  0.3 (l

Template concentration 1/100 (l:


DNA






  1    (l


H2O (MilliQ)





67.8 (l


10x PCR buffer




10    (l


2.5 mM dNTPs




  4    (l


Primer 1 (diluted to conc. of 5 pmol/(l)

  8    (l


Primer 2 (idem)




  8    (l


Taq (5 units/(l)




  1.2 (l

PCR Program 20: CHLPLST3:

Heated lid (104 C()

RAMP 0.5 C(/sec

Step
Temp. (C()

Time

1)
94


3’

2)
94


45’’

3)
48


45’’               Repeat step 2 to 4 35 times

4)
72


2’

5)
72


10’

6)
4


(
5. TOUCHDOWN PCR

1)
Start with your normal input e.g.:  
94(C  2:00






94(C
10

2)
For a Touchdown
 you want to start with a high temperature and decrease it till a normal temperature, for a Set-up
 on the other hand you start on a low temperature.

3)
After setting your start temperature and time you see on the screen:

OK?
YES 
No 
Options

4)
Go to Options and press "Proceed". On the screen you see now:

INC
Ext
Beep

5)
With INC you can increase or decrease the temperature in (C/cycle

The default is increase (+ sign on the screen). You can change this by pressing the " - " button. Type in the amount of degrees you want and press "Proceed".

6)
Than type in your extension temperature and time, followed by the number of cycles you want a decreasing or increasing annealing temperature.

7)
After this you mostly run a normal PCR program.

8)
With EXT you can Increase or Decrease the seconds per cycle it works in the same manner as INC

9)
Beep is just Beep on or off.


 Touchdown: Makes your PCR product more stringent, works only with good matching primers, a possibility to get ride of not wanted product (bands)


 Set-up: Favours first annealing of poor primers, later on it just amplifies the products made in the first few cycles.

See also page 228 of Hillis, Moritz and Mable "Molecular Systematics"

6. PCR CLEANING

1)
Cleaning the PCR products with a QIAquick PCR purification kit (( 30 minutes). Note: Add ethanol (96-100%) to Buffer PE before first use (see bottle label for volume).

2)
Add 5 volumes of Buffer PB to 1 volume of the PCR product and mix. It is not necessary to remove mineral oil or kerosene. (For example, add 500 (l of Buffer PB to 100 (l PCR product (not including oil)).

3)
Place a QIAquick spin column in a provided 2 ml collection tube.

4)
To bind DNA, apply the sample to the QIAquick column and centrifuge at 13000 rpm for 30-60 sec.

5)
Discard the flow-through. Place the QIAquick column back into the same tube.

6)
To wash, add 0.75 ml Buffer PE to the QIAquick columnand centrifuge at 13000 rpm for 30-60 sec.

7)
Discard flow-through and place the QIAquick column back in the same tube. Centrifuge the column for an additional 1 min. at maximum speed.

8)
Place the QIAquick column in a clean 1.5 ml eppendorf tube.

9)
To elute DNA, add 30 (l Buffer EB to the center of the QIAquick membrane, let the column stand for 1 min., and then centrifuge for at 13000 rpm for 30-60 sec.

10)
Run the cleaned PCR products on a 1% agarose gel according to the gel electophoresis protocol to estimate quality and quantity.

11)
Put the samples in the fridge afterwards

7. CLONING FRAGMENTS

Estimated time necessary per step:

Step 1 (cutting PCR fragment):
1 hour

Step 2 (cleaning PCR fragment):
1 hour

Step 3 (ligation):


1.5 hour

Step 4 (transformation):

1.5 hour 

Step 5 (plates):


over night

Step 6 (control PCR):


15 min.

Step 7 (enting clones):

over night.

Step 8 (control PCR):


1 hour

Step 9 (gel):



15 min.

Step 10 (spectroph.):


1 hour

Step 11: (freezing):


10 min.

Step 12: (CC):



15 min.

Cloning of PCR products starts with the ligation of your amplificated product in the pGEM-T easy vector. The DNA fragment should be very clean and free from other a-specific fragments of different lengths. These restrictions can be obtained by using the PCR Purification kit (if there is only one specific product) or the Gel Extraction kit both from Qiagen. The procedure for gel extraction is described below. 

Step 1: cutting of PCR product from low melting gel (strongly recommended if double bands are present)

1)
Clean and tape a GEL tray (100 ml).

2)
Depending on how many samples you need to excise use a 100 or 30 ml gel. If the PCR product you need to excise from gel is faint amplify the sample several times in a PCR reaction, pool the results (after checking them an ordinary 1-1,5% agarose gel) and concentrate the product using the vacuum pump. Doing this the chance increases of recovering enough product for sequencing and/or ligation  after gel extraction.  

For example for a 100 ml gel weigh down 1.0 gram Low Melting agarose, add 0.5 gram Pronarose (for solidity) and dissolve in 100 ml of 0,5 TBE. Boil the solution in the magnetron and let it cool under running tap water.

3)
After cooling down to +/- 55 (C under a cold tap add 4 (l  of Ethidium Bromide to the solution in the Ethidium Bromide specified fume hood and pour the gel (wear gloves!). Use combs with large teeth /wells so more sample can be loaded in one well.

4)
Drown the gel and load the samples after about 30 min.

5)
Use
15 (l PCR-product and 3 (l 6*loading per sample

6)
Run the gel long enough for a good separation of the PCR fragments at least

50 mA for 1 hour. Make sure there is a clear separation of bands

7)
Rinse UV-illuminator and scalpel with 70% ethanol.

8)
Remove gel from tray and put it on a glass tray. Switch on the UV-illuminator (low) and start with cutting the last fragment roughly from the gel (1 mm around fragment). Wear an UV mask or work behind the plastic protection shield. Make sure the other fragments are outside the UV light in the mean time. Switch of the UV-illuminator as soon as possible and put the cut fragment in an 2.2 ml epje

9)
Work through all the samples. Rinse scalpel and UV-illuminator with between every sample. 

Step 2a: cleaning of excised PCR fragment (after protocol of QIAquick Gel Extraction Kit page 24)

1)
Weigh gel slice in 2 ml tube. Add 3 volumes of buffer QG to 1 volume of gel (100 mg - 100 (l). For gel slices > 400 mg use more than one QIAquick column.

2)
Incubate at 50 (C for 10 min., mix tubes every 2-3 min during incubation. If after 10 min. solid agarose is still visible, increase incubation time!

3)
The colour of the mixture should now be yellow. If it is orange/violet add 10 (l of 3 M sodium acetate, pH 5.0, and mix. The colour should now turn yellow.

4)
Isopropanol is only useful for extraction of fragments smaller then 0.4 or larger then 2,0 kb In case add 1 gel volume of isopropanol (100%) to the sample and mix gently.

5)
Place a QIAquick spin column in a provided 2-ml collection tube.

6)
Apply sample to column, and centrifuge for 1 min. at 10.000 g/13.000 rpm. For samples > 800 (l, load and spin in 2 times.

7)
Discard flow-through and place column back in same tube.

8)
Add 0.5 ml buffer QG to column and centrifuge for 1 min. at 10.000 g/13.000 rpm.

9)
Add 0.70 ml of buffer PE to column and centrifuge for 1 min. at 10.000 g/13.000 rpm.

10)
Discard flow-through and place column back in same tube; centrifuge for an additional 1 min. at 10.000 g/13.000 rpm.  

11)
Place column in a clean and marked 1.5 ml tube.

12)
Add 30 (l of EB buffer to center of membrane of column, let column stand for 1 min., and then centrifuge for 1 min. at 10.000 g/13.000 rpm.

13)
Check the yield on a normal 1% agarose gel. Load per sample:


4 (l DNA fragment


2 (l loading 6x


6 (l H2O   

or 4 (l DNA fragment + 4 (l 2x loading 

Step 2b: cleaning of not-excised PCR fragment (after protocol of QIAquick PCR Purification Kit page 19)

See PCR protocols

Step 3: ligation

For the ligation a ligation form could be useful. First a concentration estimation of your fragment should be done after the cleaning step. For this estimation the fragment is compared to a known quantity of lambda or  lambda/HIII/EcoRI ladder. To define the volume to be added in the ligation reaction use the formula below. This formula is based on a 1 : 1 fragment to vector ratio. This is also the regular ratio for the Control Insert DNA.
FORMULE QUANTITY INSERT:



.. ng insert
= ng vector (=50) * kb insert / kb vector (= 3,015)



= 50/3,015 * kb vector

If a different fragment : vector ratio is needed the outcome of the formula should be multiplied with this fragment : vector ratio value. 

1)
Take the buffer, vector and enzyme out of cloning box from the freezer and let thaw on ice. Subscribe in shared chemicals database!

2)
Preparing one l reaction add the volumes  below to a reaction tube. And add the DNA afterwards For preparing a mix for more then 2 samples pipette 10% extra for each volume.


2X Rapid Ligation Buffer

5 
(l


pGEM-T Easy Vector (50 ng)

1 
(l


T4 DNA ligase (3 Weiss units/(l)
1 
(l







----------- +

7 
(l


DNA + MilliQ



3 
(l

Use an Control Insert DNA (4 ng/(l) 2 (l to check the ligation reaction and the transformation reaction afterwards.

3)
Pipet the DNA in small marked, thin walled pcr reaction tubes or in 0.5 ml Eppendorf tubes if you are not using the pcr apparatus.

4)
Add the mix and put the samples 1 hour at room temperature (or 24 (C in PCR apparatus) or overnight in the Fridge.

Step 4: transformation

1)
Switch on the water bath and set to 42 (C.

2)
Rinse your desk with ethanol and use cell saver tips from now onwards. Work with gas flame as much as possible.

3)
Get the competent cells from the -80 (C thaw them on ice and pre chill marked 1,5 ml (thin walled) Eppendorf tubes on ice. If using a transformation efficiency control and/or a background control mark also tubes for these purposes. 

4)
Pipet:

-2 (l ligation mix or

-0.1 ng uncut plasmid for control or

-50 ng pGEM-T easy vector

5)
Gently flick the tube containing the competent cells.

6)
Add 40-50 (l competent cells JM 109 (Promega) (cell saver)

7)
Put 15 min. on ice.

8)
Put 50 sec. in 42 (C water bath. Do not shake the samples!

9)
Put 2 min. on ice (make sure the samples have good contact by floating them in a  water/ice mixture)

10)
Add 450 (RT). Sterilize cap and neck of stock bottle of LB medium in gas flame immediately and tape with parafilm afterwards to avoid contamination.

11)
Put samples 1 hour in shaking stove 225 rpm at 37 (C). In the meantime mark your plates with your name, date, sample name and dilution factor. If  you do not have agar plates yet start pouring them following step 5. Also mark tubes for the dilution step and add 90 (l LB-medium (keep in gas flame).

12)
Get the transformed samples after 1 hour (do not wait longer, the samples will start with lysate then!); the solution should now (still) be milky.

13)
Rinse spatula with ethanol and keep in gas flame.

14)
Take 10 (l from bottom of solution with cell saver tip.

15)
Re-suspend this in 90 (l LB medium with cell saver tip.

16)
Add the total of 100 (l to the middle of the right agar plate.

17)
Keep the spatula in gas flame, check the temperature on the side of the plate and spread sample with spatula over the plate.

18)
Put lid on plate and put plate upside down, so that no condensation will be formed on the colonies. 

19)
Take 100 (l of the remaining undiluted solution with cell saver tip and spread this on a new plate. This will be the undiluted sample.

20)
Work through all the samples in the same way and leave one blank plate for contamination control. If you use one spatula for more than one sample be sure you clean and sterilize it thoroughly in between. For each sample a different spatula is strongly recommended. 

21)
Store plates 12--14 hours at 37 (C in the stove.

22)
Good result is: about 100 colonies per plate (undiluted) of which 60% to 90% are white. This counts particular for the Control Insert DNA sample. If only blue colonies are obtained the ligation reaction has failed. If there are no colonies at all and also not in the transformation control transformation failed. The cells have lost competence.

More detailed troubleshooting is found in the Technical Manual from Promega. 

If the plates look okay, seal them with tape and store them in fridge. Select about 6 good loose white colonies per sample (if possible) and number them on the plate.

Step 5: pouring of agar plates

About 12-15 ml per plate is needed so 16 to 20 plates can be poured following this protocol.

1)
Pour 250 ml LB medium with 3,73 g agar in 0.5 liter Schott bottle.

2)
Boil shortly in pressure cooker and let cool down to hand temperature.

3)
Add to 250 ml LB buffer:

-0,6 ml 
200 mM IPTG (end concentration is 0,5 mM) 

-0,2 ml 
10% = 100 mg/ml X-gal (end concentration 80 (g/ml)

-0,25 ml 100 mg/(l Ampicillin (end concentration 100 (g/ml)

4)
Pour plates in flowkast; fill every plate with about 5 mm, leave the lid open; after 10 min. they will be ready; always make a few extra plates, which can be stored in the fridge afterwards (up to one month).

5)
Note down the name of the samples and the date on the bottom of the plate.

Step 6: control PCR

1)
Prepare PCR epjes.

2)
Prepare a PCR mix of 25 (l with specific PCR primers (see separate PCR protocol).

3)
Fill epjes with mix.

4)
Hold pipette filter tip against numbered white colony and pipet up and down a few times in corresponding Eppendorf tube with mix; make sure the contact with the colony is not too intense (the PCR reaction will fail if too much DNA is added).

5)
Run specific PCR program (see separate PCR protocol).

6)
Put following samples on gel:


-4 (l DNA fragment


-2 (l 6x loading 


-6 (l H2O


-or 4 (l DNA fragment + 4 (l 2x loading 

Step 7: enting of clones

1)
For each sample 2,5 ml medium is needed. Add 0,1% 100 mg/(l Ampicillin to LB-medium.

2)
For some 30 samples: pour 75 ml LB-medium in sterile bottle or Erlenmeyer (if you are using less take a sterile tube) and add 75 (l  of 100 mg/(l Ampicillin (end concentration 100 (g/ml) 

3)
Mark 12 ml sterile Greiner tubes (round bottom) and put them in a rack; add 2,5 ml ampiciline medium in every tube . 

4)
Make good but gently contact between pipette filter tip and qualified colony (= which showed desired results of gel of step 6) and shoot contaminated tip in every tube. 

5)
Put tubes in shaking incubator overnight at 37 (C.

Step 8: DNA isolation from clones (after protocol of QIAprep Miniprep Kit for purification of plasmid DNAProtocol page 18)
1)
Pipet 2ml from overnight cultures (they have to look milky) in 2ml tubes.

2)
Centrifuge 1 min. at 14000 rpm and discard the supernatant in a specific 50 ml tube (biological waste). Repeat this step.

3)
Add 250 (l of buffer P1 (check if RNA-se is added!) to tubes and dissolve the pellet completely by gently fragmenting and re-suspending it with filter pipette tip.

4)
Add 250 (l of buffer P2 (close immediately after use!) and gently invert tube 4-6 times to mix. Do not allow lysis reaction to proceed for more than 5 min!

5)
Add 350 (l of buffer N3 (check for salt precipitation beforehand; if present, warm briefly in 37 (C water bath) and invert tube immediately but gently 4-6 times.

6)
Centrifuge for 10 min. at 10.000 g/13.000 rpm.

7)
Place QIAprep spin column in 2 ml collection tube.

8)
Apply supernatants from step 6). to marked column by pipetting.

9)
Centrifuge for 1 min. at 10.000 g/13.000 rpm. Discard flow-through.

10)
Wash column by adding 0.5 ml of buffer PB and centrifuge for 1 min. at 10.000 g/13.000 rpm. Discard flow-through.

11)
Wash column by adding 0.75 ml of buffer PE (check if ethanol is added!) and centrifuge for 1 min. at 10.000 g/13.000 rpm.

12)
Discard flow-through, and centrifuge for additional 1 min. to remove residual wash buffer.

13)
Place column in a clean, marked 1.5 ml tube.

14)
Add 30 (l of EB buffer to center of membrane of column, let column stand for 1 min., and then centrifuge for 1 min. at 10.000 g/13.000 rpm.

Step 9: putting plasmid samples on gel

Using the plasmids in a cycle sequence reaction a concentration estimation of your fragment should be done after the isolation step. For this estimation the fragment is compared to a known quantity of lambda or  lambda/HIII/EcoRI ladder.
1)
Put 2 (l of cleaned plasmid sample on gel with:


- 2 (l 6xloading buffer

- 8 (l H2O

- or 2 (l DNA fragment + 4 (l 2x loading

2)
On gel you must see 3 bands: normal DNA, coiled and super coiled DNA.

Beside the DNA quantity it can be useful to know the (in) purity of the sample. For this the DNA is measured in the UV spectrophotometer.

Step 10: (optional) measuring the DNA concentration of the plasmid samples

1)
Take a 0.5 ml epje.

2)
Put in 10 (l plasmid DNA and try to measure the concentration on the spectrophotometer (see separate protocol). If the concentration is not too high, you can pipet the sample back in your stock afterwards. If the concentration is too high, dilute with H2O 2 to 3 times, vortex and try again (afterwards, throw the sample away).

Step 11: freezing of samples

1) Put in 1,5 ml epjes and store at  -80 (C :

-150 (l 50% glycerol

-350 (l culture

8. CYCLE SEQUENCING REACTION

Cycle Sequencing reaction (( 1 hour; excl. Cycle Sequence run and gel electophoresis)

Perform cycle sequence reactions according to the following protocol (keep reagents on ice after thawing!):


For one sample (n=1):

- Ready Reaction Mix




2
µl

- Sequence Dilution-buffer



2
µl

- Primer (forward or reverse) total of 5 Pmol

2
µl
- Purified amplified template



2-4 
µl
- MilliQ H2O





x
µl      +   

Total reaction volume:

10
µl

1)
Put the template DNA in a special PCR tube. Keep the tubes on ice.

2)
Make the mastermix: get the sequencing buffer, primers and Ready Reaction Mix from the freezer and thaw them on ice. Prepare the mix on ice and work with gloves to prevent contamination. When preparing the mastermix, remind to make some extra volume to correct for pipette errors. In case of difficulties in template quantity volume adjustments can be made. The concentration of RR mix should be 20-40% of the total volume. The amount of template is approximately 10 ng per 100 base pairs of length (e.g. 50 ng for a template of 500 bps). The total amount of primer is 5 Pico-moles per reaction. If the amount of template is in the lower borderline add less primer (1-3 Pico-moles per reaction). Prepare the mix in the following order: water, sequencing buffer, primer and Ready Reaction Mix.

3)
Add the mix to all samples.

4)
Put all samples in the PCR machine

5)
Run Cycle Sequence Program: CYCSEQ in MAIN-folder of the MJ Cycler or CYCLSEQ50 in T3 Thermocycler:

Program:
Heated lid (104 (C)
Ramp 0.5 (C/sec MJ (or 2.0 (C/sec T3)

Step
Temp. (C()
Time



1)
96

10’’

2)
50

5’’ 

Repeat step 1 to 3 25 times

3)
60

4’

4)
4

hold
6)
Put the samples in the fridge afterwards and keep them covered with aluminium foliate.

9. CYCLE SEQUENCE CLEANING

Removal of the not build in labeled nucleotides

Method 1: Cycle Sequence cleaning with Cephadex G50 Auto Seq Columns from Amersham Pharmacia Biotech

1)
Put the Cycle Sequence samples on ice and add 10 μl MilliQ water.

2)
Prepare Cephadex columns:

New columns: shake a little; unscrew the lid; break off the tip below; put the column in a 1.5 ml eppendorf tube and centrifuge for 1 min. at 2000 g; remove the last drops of fluid from the underside of the column afterwards with a tissue.

Already used columns: calculate how many columns you need (make some extra!). Dissolve n x 0.05 g. Cephadex in n x 700 μl MilliQ water and let dissolve for 15 min. on a magnetic stirrer. Fill the columns and prepare them as new ones.

3)
Put the column in a new 1.5 ml eppendorf tube (with number of sample written on it).

4)
Apply 20 μl sequenced sample to the middle of the column (do not touch resin).

5)
Centrifuge at 2000 g. for 1 min.; the fluid that comes in the eppendorf tube is the DNA.

6)
Dry the samples in the speedvac for 30 min. (low rate).

7)
Store the samples at - 20 Cº (they will remain of good quality for about 1 month); if you want to load them on a sequence gel, add 6 μl of ABI sequence loading dye and boil them for 3 min. at 95 Cº to make all DNA single stranded. After boiling put the samples at least 5 min. on ice prior to loading. 

8)
Clean the Cephadex columns for re-use: wash the colums with demi-water, fill them with MilliQ water and centrifuge them twice at 2000 g.

Method 2: Sodium Acetate precipitation

1)
Prepare a 1.5 eppendorf tube for each Cycle Sequence sample.

2)
Prepare a mix containing n x 2 μl 3M NaAc pH 4.6 (see appendix) and n x 50 μl 95% ethanol (make some extra to account for losses due to pipet errors).

3)
Transfer 52 μl of the mix into each eppendorf tube.

4)
Add 10 μl MillQ water to the sequenced samples. Add the total of 20 μl diluted sample to each eppendorf tube and vortex briefly.

5)
Leave the solution for about 20 min. at room temperature.

6)
Centrifuge at 13000 rpm for 20 min. and drain off the solution with a narrow tipped glass pipet.

7)
Wash the pellet with 250 μl 70% ethanol and centrifuge at 13000 rpm for 5 min.

8)
Drain off the ethanol with a narrow tipped glass pipet and let the samples dry in the fumehood (15-30 minutes) at room temperature.

9)
Store the samples at - 20 Cº (they will remain of good quality for about 1 month); if you want to load them on a sequence gel, add 6 μl of sequence loading dye and boil them for 3 min. at 95 Cº to make all DNA single stranded. After boiling put the samples at least 5 min. on ice prior to loading.

Appendix:

50 ml 3M NaAc, pH 4.6

1)
Weigh down 12,30 g. NaAc (or 20.41 g. NaAc.3H2O) and dissolve it in 40 ml MilliQ water on a magnetic stirrer.

2)
Adjust to pH 4.6 with glacial acetic acid.

3)
Adjust volume to 50 ml with MilliQ.

4)
Autoclave 15-20 min. at 110 Cº and 1.2 bar and store at room temperature.

Sequence Dilution-buffer


1)
5 mM MgCl2 , 200 mM Tris HCl buffer; pH 9
10. SEQUENCING ON ABI 377

Step 1: cleaning and mounting plates

(Use non-powdered gloves and use white Kimberly tissues) 

[image: image1.jpg]




1. Back plate

        2. Spacers

3. Front plate

1)
Remove your watch and alike to prevent unnecessary damage to the plates. Wash the plates, spacers and comb using tissues and demi-water (and 1% Alconox-solution if necessary) in the special rubber sink. Let them dry in the special rack

2)
Use the rubber bench next to the ABI 377; clean it before use. Place gel cassette on the table with comb insertion place towards you.

3)
Place rear (back) plate in, the inside upwards (text is in morror image on inside); move the rear plate downwards until it is stuck tight to the metal cassette stops.

4)
Gently wet the spacers. Put wet spacers on plate; they must be perfectly in line with side of plate, not projecting anywhere.

5)
Place front plate on top of spacers outside upwards (text must be readable on outside). This plate must be in-line with the rear plate.

6)
Fasten all plate clamps, and place the black gel-spilling device to the top. Fasten the laser-protector against the glass plate. Check whether the ‘clear brace’ fits (the metal pins should hook behind the front clamps) and take it away.

Step 2: casting the gel

1)
In a fume-cabinet add 200 (l 10% APS (Ammonium Per-Sulfate) and 20 (l TEMED to 40 ml (use a measuring glass) of gel solution (to be found in fridge) in a clean 100 ml marked glass beaker. Mix by gently swirling the beaker in horizontal position. Avoid air bubbles.

2)
Use a 50 ml syringe and fill it with the gel mix; inject the gel mix at the top of the plates and let it flow to the bottom; tap on the glass plates to avoid air bubbles. Start in the middle of the plates, move slowly to the left then slowly to the right and end up in the middle until finished.

3)
Insert a plastic 36 well shark’s toothcomb with straight edge inward. Add a little gel mix at the corners. Place the ‘clear brace’ and fasten the clamps at the top of the plates.

4)
Put the cassette in a horizontal position by placing the downside on the gel- injection-device.

5)
Let the gel polymerize for 2 hours minimum.

Step 3 preparing things while the gel polymerizes.

Write off the heat block (1.5 ml eppies) or the PCR apparatus for denaturing the samples!

1)
Make 1.3 liter of 1x TBE buffer in a beaker (130 ml TBE + 1170 ml MilliQ). Cover with aluminiumfolie.

2)
Start the sequencer apparatus before starting the run.

3)
Switch on the computer, switch off Apple Talk and restart computer. 

4)
Go to ABI Prism 377 Collection Software, choose File, New, Sequence Run and check or fill in (see table): 

Table: Run window settings

Plate Check Module
Plate check A

Pre-Run Module
Seq PR 36A-1200

Run Module
Seq Run 36E-1200

Well-to-Read distance
36 cm

Comb
36-well sharks-tooth comb

Collect time
7.0 hours

Operator
Name

Sample Sheet
Sample Sheet ..date/time

Instrument File
100001496 Big Dye




5)
Prepare a Sample Sheet, choose File, New, Sequence Sample Sheet and fill in the Sample names, the Chemistry; DT{BD Set Any-Primer} and the appropriate Instrument File; 100001496 Big Dye.

6)
Save the Sample Sheet as proposed by the program (easy to find on date and time). This Sample Sheet is introduced in the Sequence Run before the real run is started.

7)
Prepare now samples if not done yet. Add 6 μl of sequence ABI loading dye and boil them for 3 min. at 95 ºC to make all DNA single stranded. After boiling put the samples at least 5 min. on ice prior to loading.

Step 4: mounting gel cassette in electrophoresis chamber
1)
Remove comb carefully. Remove the black gel-spilling-device and the clear brace.

2)
Place the gel cassette in the rubber sink. Hold the gel cassette upside-down. Remove gel rests using tissue and rinsing the comb region with MilliQ, dry with filter paper afterwards.

3)
Place the gel cassette on the rubber mat. Insert (disposable) comb, with sharp teeth facing the gel. Carefully slide it into the gel, in one move, only 1-2 mm. don’t pull back!
4)
Place the lower buffer reservoir and connect the electrode. Put the cassette in the machine; close the four switches. Wet the paper comb with MilliQ using a 100 µl-pipette.

5)
Run a Plate Check. If peaks appear at a height over 4000 units the gel plate should be cleaned with MilliQ at the height of the laser bar.
6)
Cancel the Plate check

7)
Attach the upper buffer chamber without lid: open the upper two clamps, let the white naps of the buffer chamber rest on the glass plate close the clamps and connect the electrode.

8)
Fill both chambers with buffer. The upper one till halfway the white edge, the lower one (at the side to prevent touching the glass plate) till almost overflow level).

7)
Rinse all wells (not touching the comb) with needled syringe. Use buffer from the upper buffer chamber. Place the lid on the upper chamber.

8)
Feel with gloved hand whether any sharp particles can be found on the heat transfer plate and remove them. Connect the front heat transfer plate, which has to rest on the plastics above the laser bar. Fasten the clamps one left one right etc. Connect the earth connection and water tube connectors.

9)
Perform a Pre-run for at least 15 min. Check in the Status View whether the pre-run has really started (normally at 1’00”00). Base-lines appear in the Scan View after about 1 min. The temperature should equal the setting of  51 °C before proceeding.

10)
Pause the run, introduce the appropriate Sample Sheet, flush the wells and start loading.

11)
Load a maximum of 1,5 (l per sample. Load first the uneven numbers and resume Pre-run for 10 minutes.

12)
Cancel the Pre-run. Rinse the empty even wells and load.

13)
Start the Run and give a name to the gel file. Check Status View values: They should reach about the following values: 1.68 kV; 16 mA; 27W; 51 °C; 40 mW.

14)
Fill in the date, your name, group and sap number in the user logbook.

15)
Check (left bottom) if Apple Talk is inactive (important!) and put a note on the computer that a run is in progress. This will take about 7 hours. Leave doors of the sequencing room open to avoid overheating. Place the “leave door open”-signs on the doors.

16)
Clean all the used and items with lukewarm water and demi-water.

Step 6: dismounting the gel cassette

1)
First check if the run is completed. Re-analysis can be carried out later.

2)
Remove the “leave door open”-signs from the doors.

remove the “leave door open”-signs from the doors.

3)
Switch off the sequencer apparatus.

4)
Remove the heat transfer plate and fasten the gel in the cassette again with the clamps.

5)
Empty the buffer reservoirs by transferring the buffer with a water-filled siphon into a washing-up bowl. Clean the buffer reservoirs, heat transfer plate, lid and beaker glass with water and demi-water.

6)
Remove de gel plates from the cassette and place them gently on the rubber mat.

7)
Clean the gel cassette from gel rests with water and tissues.

8)
Remove the comb from the glass plates and put it in the special marked waste bucket.

9)
Remove one of the spacers using a pair of tweezers or long nails. Insert a razor blade between the glass plates and use this as a wedge to carefully separate the two plates. It is also possible to separate the plates using your gloved nails.

10)
Remove the gel by covering the glass plates with tissues. Roll up the tissues with the gel stuck to them. Throw the gel rests away in the special marked waste bucket.

11)
Clean the glass plates with warm water first. Next clean the plate with 1-% alconox solution. Remind cleaning the edges thoroughly. Flush the plate with water and  demi-water finally. When dry, gently place the glass plates back in their cardboard boxes if they are not used the other day. Don’t forget!
11. PROCESSING OF SEQUENCES

1)
On McIntosh: Open the performed run in program Sequencing Analysis and check if track aligning was performed well; adjust if necessary by clicking on Mark all lanes, Track & extract lanes (not overwriting original samples) and save run again in gel file. If necessary track the lanes manually and extract these lanes afterwards.

2)
On McIntosh: Save sequences on ZIP disk (by dragging) or on the EEWmacdos drive. For this: Open Chooser set Apple Talk to active and log in using your NT name and password.

3)
On PC: Open sequence files, from zip disk or EEWmacdos drive in program Sequencher by clicking on File, Import, Sequences, All files type, Open. Try to make contigs with Assemble (adjust parameters if this does not work right away). Check direction of sequences (forward from left to right; reverse other way around) in Overview. When you have clicked on Bases, move your mouse to the consensus sequence, and adjust mistakes by eye; remove the unknown and unresolved part at the beginning and the end of the consensus sequence.

4)
When ready, select Create new Sequence from Consensus, Select all, and  Copy. Open  program EditSeq from Dnastar. Select File, New, New DNA, past sequence in Editseq and save. Perform this for all samples.

5)
When finished, open program Megalign from Dnastar. Select File, Enter Sequences  and import all EditSeq files by selecting Add and Done. Perform an alignment and save resulting file as PAUP file (*.pau). Your alignment is now saved in NEXUS format.

6)
Perform a phylogenetic analyses in PAUP* or MacClade. Open the NEXUS file(s) and make an alignment by hand. 

12. FILE-SHARING WITH YOUR PERSONAL M-DISC AT THE NHN

The FPT-program “WS-FTP 95 LE” is a program designed for exchanging files with other servers. This program can be used to send files from the EEW-network to your personal M-disc at the NHN-network. It is also possible to transfer files located on your NHN M-disc to an EEW-disc.

Connect with the NHN-server:

1)
Open WS-FTP 95 LE (Start – Programs – Ws_ftp – WS-FTP 95 LE).

2)
Choose an existing profile name (continue with step 4) or create one (step 3).

3)
Check if the settings are correct:


Under the General tab:

-Host name/address: rhbcml.leidenuniv.nl

-Host type: automatic detect

-User ID: [your personal username]

Under the Startup tab:

-Initial remote host directory: //rhb/[your personal user name]

4)
Choose OK

5)
Enter your password and choose OK. You are now connected to your M-disc at the NHN.

Sending files from the EEW-network to your personal M-disc at the NHN:

1)
Select the files that you want to send to the NHN M-disc from the left window.

2)
Select the destination of the files on the NHN M-disc in the right window.

3)
Start the transfer by clicking on the arrow pointing to the right.

Transfer files from your personal M-disc at the NHN to the EEW-network:

1)
Select the files that you want to transfer to the EEW-network from the right window.

2)
Select the destination of the files on the EEW-network in the right window.

3)
Start the transfer by clicking on the arrow pointing to the left.

Alternative way of file sharing with the NHN

If you’re working on a computer that is connected to the University of Leiden network, then there’s another way of getting into the NHN-server. Main advantage above the FTP-method is the possibility to reach the O-disc (this is the general NHN-disc). Notice that in contrast with the FTP method this method cannot be used outside the university network.

Connect with the NHN-server from a computer connected to the university network:

1)
Go to Start menu ( Find ( Computer. A small window will now appear.

2)
Fill in ‘rhbcml’ and press ‘find now’. The computer will now find the rhbcml-network. It mentions that it is on an unknown location.

3)
Double-click the rhbcml-icon. The login-window will now appear.

4)
Login with your username and password. Now a window with an enormous list of folders will appear, of which most folders are locked.

To get on your own M-file:

1)
Go to the usersrhb folder. Now a window with all the users appears. All folders are blocked except for the one with your username. This folder is your personal M-disc.

2)
To get on the O-file go to ‘algrhb’, this is the general O-disc.

It is advisable to make a shortcut to the rhbcml-network on your desktop (in order to do this just drag the rhbcml-icon from find into your desktop, the computer will ask whether you want to create a shortcut, press ‘yes’). If you have a shortcut on your desktop you only need to double-click it and it wil find the rhbcml-computer.

You can even create a shortcut to your personal M-disc in the same manner. Though it is only activated when you have logged in either via the ‘find’-procedure or via the ‘shortcut’-procedure.

13. RFLPs

1)
Perform PCR reaction of DNA fragment, that you want to digest. Only use single banded PCR products.

2)
Perform restriction reaction in the following mix (n=1):

3)
(l PCR fragment (if the PCR was very strong, then use only 1 (l)

(l H2O

(l restriction buffer (10x) (specific per enzym)

(l enzym (10 units/(l)

--------------

(l

4)
Start with putting PCRs in microtiterplate; make the mix and fill out over the plate; put plate in waterbath of temperature, in which the enzym performs best; remove from waterbath after 1 hour.

5)
Load digested fragments on 2% gel, together with appropriate size marker (preferably of two sizes) to look at the results. As reference, also load some undigested samples. Let the gel run long enough for good separation of small bands, make a good photograph and administrate carefully.

6)
If the variation is low, you could combine enzymes with the same buffer in one restriction reaction to save time and money.

14. CALIBRATION OF PIPETTES
PURPOSE
It is useful to calibrate the pipettes used on the lab at least every year or in case of major disturbance of a pipette. Calibration is carried out following this protocol. Results are stored digital on the computer and/or a filled in hard copy in a defined folder.

INSTRUCTIONS

For calibrating the Gilson pipettes used by NHN users on the VMT lab use the following instructions.

1)
Print or copy the forms FORMPIPETTECalibrationP….doc you need to fill in during the weighing procedure.

2)
Check if the microbalance is water-level if not adjust the screws of the balance until it is water level.

3)
Pipettes are calibrated by weighing 3 different volumes each 10 times. The liquid used is demi-water. Put a beaker glass of water beside the balance and use a small Erlenmeyer partly filled with water to weigh the pipette volumes.

4)
Before starting the procedure it is wise to test a few pipette volumes in the middle range. If  the deviation is too large (over 5%) then start with adjusting the pipette using the appropriate tools. Turning the handle anti clockwise is increasing the volume. Always end turning the handle clockwise decreasing the volume.

5)
Start pipetting each volume 10 times and note down the value of each measurement on a form. Every pipette is calibrated for three different volumes.

Use both filter and non-filter tips. After finishing the weighing procedure clean up all the things you used.

6)
The values of the measurements are checked by filling in the appropriate excel file ijkpipetinvulfP….xls    Make sure the temperature is filled in correctly. Check if the deviations are acceptable. If not the pipette should be re-calibrated until it is suffices to the specifications.

Troubleshooting
If the pipette stays inaccurate the problem might be solved by taking the pipette apart and cleaning the different parts with water and ethanol.

� Touchdown: Makes your PCR product more stringent, works only with good matching primers, a possibility to get ride of not wanted product (bands)


� Set-up: Favours first annealing of poor primers, later on it just amplifies the products made in the first few cycles.


See also page 228 of Hillis, Moritz and Mable "Molecular Systematics"
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