Justin Tackney

Molecular Biology Protocols

8/14/06


Overview of a General Cloning Protocol
Day 1
1) Prepare Selective Agar Plates (see transformation protocol)

a. 30-35 ml LB Agar per plate

b. Prepare control plates

c. Prepare three plates per transformation – for three dilutions of cells

d. Make sure the correct selective agents (antibiotics) are used for your host strain/expression vector; add only after autoclaved LB Agar has cooled to 50˚C (safe to touch)

e. Clearly label plates on top and bottom

Day 2
2) Ligation of Purified PCR Product to vector (TOPO Cloning Reaction)
3) Perform the bacterial transformations
a. Spread transformed cells onto plates and let sit inverted overnight in the incubator at the proper growth temperature

Day 3
4) Prepare starter cultures for each combination of host/vector transformed cells

a. Prepare 4 ml total media with the correct selective agents for each group

5) Select a single (white – if using X-gal) colony from each group of transformed cells

a. Make sure it is one colony not touching any others

b. Keeping the plate upside down, twist wrist around and pick a colony with a pipette tip and eject tip into the starter culture

6) Repeat step 5 with a different colony for a duplicate culture

7) Repeat step 5 with a Blue colony for a vector w/o insert control

8) Grow starter culture 8 hours at 37 °C or overnight at 32 °C

a. 32 °C is slower by causes less cell death

b. 37 °C for upwards of 16 hours (overnight) might work as well

9) If the starter culture was grown overnight, complete steps 10/11 on Day 4.

10) After the starter culture is grown, split it as listed below:

a. 1 ml will be used to make a glycerol stock of the transformed cells – where only .5 ml will be eventually used

b. 1- 2 ml will be spun-down and used for a miniprep DNA protocol to extract and purify the vector

c. 1 ml will be used to inoculate a growth culture (if desired)

11) The glycerol stock should be made the same day as the starter culture ends, while the 1 ml for the miniprep can be spun down, the supernatant extracted, and the pellet stored at –20 °C until needed

Day 4
12) Perform a QIAprep Spin Miniprep Plasmid Isolation
a. 1.5 to 2.0 ml of starter culture can be used

13) Determine the concentration of vector DNA from the Miniprep

14) Use the Miniprep vector DNA to perform a DNA Restriction Enzyme Digestion to confirm the identity of the vector and insert direction

a. The DNA can be stored at –20 °C and the digestion can be completed at a later date

15) From the Restriction Enzyme Analysis or directly from the Miniprep DNA, visualize the DNA via Agarose Gel Electrophoresis
16) Sequence from vector if desired

The ‘End’
Notes:
· Always grow transformed cells in selective media/agar.  If untransformed cells are not being selected against, they will have an advantage over transformed cells and the vector will be ‘lost’.

· IMPORTANT:
In future growths, one needs only to streak the glycerol stocks on selective agar plates, grow a starter culture, and start a growth culture – There is no need to re-transform or to confirm the identity of the vector (Restriction Enzyme Digestion, Agarose Gel) as the cultures that were previously characterized are saved already.

TOPO Cloning Reaction
Supplies Necessary:


Purified PCR Product, TOPO Vector, Salt Solution, DNase-free H2O

1) Thaw PCR product, Salt solution (1.2M NaCl, .06M MgCl2) on ice

2) Add:

	PCR Product
	.5 – 4 μl

	Salt Solution
	1 μl

	Water
	x μl to 5 μl

	TOPO Vector
	1 μl

	Final Volume
	6 μl


3) Mix reaction gently.  Incubate 20 min* at room temperature

· For dilute or pool of PCR Products; otherwise incubate 5 min at room temperature

4) Place reaction on ice or store at –20 °C overnight

5) Proceed to transformation

E. coli Chemical Transformation Protocol
Supplies Necessary:




Antibiotics, Agar Plates, Competent Cells, DNA, SOC Medium

1) Prepare Agar plates with appropriate antibiotics and set aside necessary controls the day before (usually a positive and a negative control is required)

a. ‘Day 1’ on cloning outline sheet

2) On the day of the transformation thaw competent cells (TOP10 - 50 μl aliquots; stored at -80°C)

3) Thaw DNA

4) Streak out untransformed cells onto ‘- control’ plates

5) Transfer 1-5 μl DNA to the vial containing competent cells

6) For a TOPO Cloning Reaction, add 2 μl recombinant vector

7) Mix samples via tapping the vial with a finger

8) Incubate vials on ice 30 min

9) Incubate vials at 42°C, 30 seconds

10) Immediately place back on ice

11) Add 250 μl pre-warmed SOC medium

12) Place vials in rack, incubate on their sides in shaking (200 rpm) incubator at 37°C, 1 hour

13) Spread 40 μl of 40 mg/ml X-gal on each plate, incubate at 37°C 30min, until ready to spread 

14) Spread transformants on appropriate selective Agar plates – prepare a 100 μl, 50 μl and 10 μl + 20 μl fresh SOC (total 30μl) transformant plate

15) Invert plates, incubate at 37°C overnight

Notes:
· ‘- control’ – selective plates streaked with untransformed cells; to confirm antibiotic activity – plate should be clear the following day.

· ‘+ control’ – non-selective plates streaked with transformed cells; to confirm transformation procedure results in live cells – plates should have a bacterial lawn the next day.

· Prepare agar plates the day before, so that they can dry overnight.  Only leave streaked plates in incubator 24 hours; once the colonies are selected, cover plates in parafilm and aluminum foil (as antibiotics can degrade under light) and place in 4°C fridge – cells are viable on the plates up to 4 weeks.

· Many competent cell packages come with SOC medium prepared for use.

· Confirm antibiotic concentrations on agar plates are at the correct working concentrations.

· The varying dilutions of transformed cells on the plates will increase the chances of finding a single colony from a transformation with an unknown efficiency.

Glycerol Stocks

Supplies Necessary:




Bacterial culture, sterile glycerol, Nalgene 2.0 ml screw-cap tube

1) Add .5ml of bacterial culture to a 2.0 ml screw-cap tube containing .5 ml 50:50 LB:Glycerol

2) Mix the bacteria with the glycerol

3) Seal the tube and record the bacterial host strain, any vectors and any inserted genes, in addition to your name and date

4) Store the tube in the marked box in the –80 °C freezer

Notes:
· The bacterial culture stored should be grown under the conditions and selective antibiotics that are normal for the experiment, as the glycerol stock can now be used directly to streak agar plates:
When needed, remove the glycerol stock from the freezer, keep on ice, extract a small crystal with a flame sterilized spreader from the stock, streak on selective agar plate, grow overnight and return glycerol stock to freezer.

· Glycerol stocks remove the need to perform a transformation every time a transformant is needed, as well as limit the variables in the experiment as the same original bacterial clone is used in all experiments (as long as the same stock is used).

QIAprep Plasmid Isolation Protocol


Supplies Necessary:




QIAprep Spin Miniprep Kit, Transformed Cell Cultures

1) Spin down 1 ml aliquots of the cultures to be lysed at 13,000 rpm at 4°C, 2 min

2) Remove supernatant and resuspend pellet in Buffer P1 as requested in the QIAprep protocol

3) Follow the instructions in the manual

4) For most experiments, store the plasmid DNA in buffer EB (50 μl)

5) Store DNA at -20°C.

Notes:
· For higher yield of plasmid DNA use 2 ml aliquots of cultures – centrifuge down two 1.5 ml microcentrifuge tubes containing 1 ml of culture each.  Resuspend one pellet in 250 μl Buffer P1 and transfer to second pellet.  Resuspend that pellet and continue to step 2 of the manual – OR – Double centrifuge: spin down 1ml of culture, remove supernatant and spin down another 1ml of culture in same tube

· Buffer P1 now has LyseBlue reagent for visual lysis – see insert for color confirmation

· Buffer P1 must contain active RNase A – if the buffer’s expiration date has expired (due to decreased RNase A activity), purchase new RNase A and add to the same buffer (i.e., the whole kit does not need to be repurchased). 

· To extract from the spin column, place the pipette tip directly in the center of the filter and then left up slightly.  Drop the 50 μl of buffer onto the filter.  Remove pipette.

Restriction Enzyme Digestion Protocol

Supplies Necessary:

DNA, Restriction Enyzmes, Restriction Enzyme (RE) Buffers, BSA (10X), DNA loading dye, heating block, ice

1) Each digest contains 5 principle components: DNA, Buffer, BSA, dH2O, and Restriction Enzyme

2) For each digest, add 2 μl DNA, 1 μl Buffer, 1 μl BSA (if necessary), 1 μl total Restriction Enzyme and enough μl of dH2O to make the digest 10 μl – Mix all reagents together in a 500 μl microcentrifuge tube but add the restriction enzyme(s) last
a. Thaw the DNA, BSA and buffers on ice an hour before the digest.

b. The restriction enzymes should be left at –20 °C as long as possible and when they are needed they should be kept in their ice box when extracting and then immediately placed back into the freezer.

c. The New England Biolabs Catalog – Section 9 comes in very handy at this point.  Search the buffer compatibility charts for a buffer that will give optimal activity to all restriction enzymes being used.  Only one buffer should be used.

d. Only some enzymes require BSA.  If any of the enzymes used in the digest requires BSA, even if the other does not, add 1 μl.

e. One or two Restriction Enzymes can be used - .5 μl of each is more than enough.

3) Mix the reagents by flicking the wrist and then perform a quick spin-down in the centrifuge (10 seconds)

4) Place the digests on the heating block at 37 °C, 1.5 hours

5) Remove digests and add 2 μl dye (to make a 12 μl mixture)

a. Mix by pipetting

6) Perform an Agarose Gel Electrophoresis

Notes:
· A spreadsheet is useful in setting up a digest – makes columns for each lane on the eventual gel and make rows for each component that goes into that lane – i.e. DNA, Dye, BSA, buffer ect.
· .5 μl of restriction enzyme is a very small amount and unless the best pipette tips and the most sensitive pipettor is used, this amount can be variable.  A good bet is to just add a small drop per digest, which can often be arranged by placing the pipette tip into the restriction enzyme solution without sucking.
· Mix the reagents (minus the enzymes) via pipetting before adding the enzymes.  This will help in the digest.
· When performing the electrophoresis, be sure to run a DNA standard in one lane, the uncut plasmid/DNA in another lane, and then the digests in the remaining lanes.  The uncut DNA will serve as an additional reference.
Agarose Gel Electrophoresis Protocol


Supplies Necessary:

.5X TBE, DNA electrophoresis box, Power supply, Agarose, SYBR Safe DNA gel stain, Promega 6X DNA loading dye, DNA, UV box/camera

1) Prepare the correct % of agarose in SYBR Safe DNA gel stain solution (.5X TBE)

a. For a 2.0% gel: 1.6g agarose in 80 mL SYBR Stain

2) Microwave solution until dissolved (clear solution)

3) Wait 5 minutes to cool.  Aliquot out gel amount (see notes) into a 50 ml VWR tube.  Let cool slightly.

4) Pour the solution into the gel caster, place comb and remove air bubbles with a pipette

5) Wait for Agarose to solidify – 20/30 min at room temp (will become cloudy)

6) Reorient gel in gel box with the wells nearer to the negative (black) electrode

7) Fill gel box with .5X TAE up to “max” level on side of box; remove comb

a. Confirm that the gel is covered with buffer and that the wells are filled

b. “Blow out” wells with buffer to remove any bubbles

8) Load samples

a. Mix dye and DNA via pipetting on Parafilm before loading to save on tubes (see notes)

b. Use the 6X DNA loading dye

9) Place top securely on gel box, making sure the correct electrodes are attached both to the box and to the power supply (match colors)

10) Run at constant voltage 60V – until both dye fronts are positioned away from wells to the desired amount

a. You can get away with 60V for a 2.0% gel.  For 2.5-3.0% gel, 50V with longer run (2hr) or initial 30V (15min) + 50V if you see bending.

11) Remove gel box from power supply, lift gel container out of box, drain and bring to dark room for photographing

12) Based on the DNA standard lane, create a standard curve on semi-log paper of nucleotide size vs. distance migrated in cm from the wells.  Determine the size of the unknown DNA bands based on their distance of migration.

13) Either save the gel in plastic wrap and place in fridge, or discard in normal waste container.

Notes:
· Swirl agarose solution in microwave for even heating.  Heating until liquid boils is usually enough to fully dissolve all of the agarose.  Be careful – very hot steam.  REMEMBER: Keep container open in microwave!
· Progressively decrease time – 40 sec, swirl, 30 sec, swirl, 20 sec etc. in microwave.
Agarose Gel Electrophoresis Protocol (con)
· Some gel casters (unlike ours) must be sealed with tape before every pour – seal both ends with two pieces of tape, carefully securing the edges and the sides.  Our gel boxes allow pouring directly into the box, as the gel caster makes a tight fit.

· For restriction enzyme analysis, the digest usually ends up at 10 μl, so one would add 2 μl of dye for a total volume of 12 μl.  For uncut plasmid (purified from QIAprep) 3 μl DNA + 1 μl dye works great.  For DNA Ladders 3 μl DNA + .5 μl dye.  For Amplicon 5ul DNA + 1 ul dye.

· Gel Box Specifics:

	Gel Box
	Comb (1.5mm thickness)
	Gel Volume*
	.5X TBE
	Run Time (2.0% gel)

(60V)

	B1A
	10 well
	40 mL
	400 mL
	60 - 90 min

	B1
	14 well
	55 mL
	500 mL
	100 min


*prep twice the gel volume, store other half in dark at room temp until needed; reheat to dissolve.

Gel Extraction Protocol

Supplies Necessary:

DNase/RNase Cleaned Scalpel, Buffer QG, QIAQuick PCR Purification Kit, UV Face Shield, UV Transilluminator, heating block




NOTE: All Spins are done at 13,000 rpm (max speed)

1) Preweigh # of 1.5 microcentrifuge tubes equal to # of bands

2) Cut band from gel with scalpel, using low UV source

3) Add slice to tubes, determine mass

4) Add 3 volumes of Buffer QG to 1 gel volume (100 mg ~ 100 ul)

a. Column can take a max of 400 mg gel slice

b. For >2.5% agarose, add 6 volumes QG

5) Incubate 50°C for 10 min until get dissolves – vortex every 3 minutes until dissolved

6) Check color – yellow ok

a. If orange/violet, add 10 ul of 3M sodium acetate, pH 5.0, mix until yellow

7) Add 1 gel volume of isopropanol, mix but do not centrifuge

8) Place QIAQuick Spin Column in 2mL collection tube

9) Apply sample to QIAQuick column, centrifuge 1 min

a. Max volume per spin is 800 ul; if there is more, spin twice

10) Discard flow-through

11) Add .5mL Buffer QG to column, centrifuge 1 min

a. This step is optional, but required if samples will be directly sequenced

12) Wash w/ .75 mL Buffer PE, centrifuge 1 min

a. If samples will be directly sequenced, let stand 2-5 min before centrifuging

13) Discard flow through, spin empty 1 min

14) Place column in clean 1.5mL tube

15) Elute w/ 50 ul Buffer EB or 30 ul Buffer EB + 1 min stand.  Centrifuge 1 min.

16) Store at –20 °C

Notes:
· To extract from the spin column, place the pipette tip directly in the center of the filter and then left up slightly.  Drop the buffer onto the filter.  Remove pipette.

· Use 30 ul EB if you are unsure of the amplicon concentration

4

