MAKING A MUTANT

SITE-DIRECTED MUTAGENESIS (QUIK CHANGE, STRATAGENE)
Primer: Need 62.5 ng =1/2 protocol’s 125ng requirement b/c final volume = 25ul, not 50ul and going to add 2ul of each primer to rxn, so make 40ul stock 31.25ng/ul primer: 


 

(N/3) x (pmol/l) = ng/l



where N = mer



pmol/l = mol/L = M

If [Primer 1] = 51.9 ng/l (as calculated above)



31.25ng/l  x  40l  = 24.2ul Primer 1


        
       51.9ng/l



40l total volume  -  24.2l Primer 1  = 15.8 l H2O

	 
	EXPT (l)
	CONTROL (l)

	10X Rxn Buffer
	2.5
	2.5

	DNA template
	0.5 ( 2.5-25ng)
	0.5

	Primer 1
	2 (62.5ng)
	0

	Primer 2
	2 (62.5ng)
	0

	dNTP
	0.5 
	0.5

	H2O
	17.5 
	21.5

	Pfu (polymerase)
	0.5
	0.5 

	TOTAL VOLUME
	25.5 
	25.5 


Follow PCR protocol for “Mutagenesis”,  put in 4oC (.

To check for sufficient amplification, run out 2l on gel.

METHYLATED TEMPLATE DIGESTION

Remove PCR rxn from 4oC. 

Add 1l DpnI to each rxn, gently mix, spin down/1 min.

Incubate 1hr. at 37oC

TRANSFORMATION 


Thaw supercompetent cells (DH5or Epi. Blue) on ice.



Prechill Falcon 2059 tubes on ice.



Add 50l competent cells to tube.



Add 1l DpnI-treated rxn to competent cells, mix gently.



Swirl and incubate on ice/30 min.



Heat SOC medium at 42oC/30 min concurrently.



Heat pulse rxn 45 sec. (timing is critical!!!) at 42oC.



Incubate on ice/2 min.



Add 500l SOC medium/ 50l competent cells.



Incubate at 30 or 37oC, shaking at 225-250 rpm/1 hr.



Plate entire volume (551l) on LB-Amp (or other antibiotic) plate.




Note: do not invert immediately, wait 1-2 hours.



Incubate at 30 or 37oC/ >16 hrs, put in 4oC (.

TRANSFORMATION (“Eric’s”)


5X KCM Buffer = 0.5M KCl, 0.15M CaCl2, 0.25MMgCl2

1. Mix:
DNA 

X l (approx. 500ng)



5X KCM
20 l



Water

QS to 100 l



Vortex and spin down.


2. Add 100 l competent cells



Vortex and spin down.


3. Add 500l LB, shake 30-40” at 30 or 37oC


4. OPTIONAL:



Spin at max 1”, Aspirate sup, Resuspend in 100 l LB.


5. Plate (250l if no step 4, 100l if step 4), incubate 30 or 37oC / 16 hrs.

MINI-PREP (QIAGEN)

Pick 6-10 colonies, grow up in 4 ml LB (w/antibiotic) Broth


Shake in 37oC/ 16-18 hrs., put in 4oC until use 

Mini-prep:
Remove 1.5 ml culture and put into epi.



Spin at 14000 rpm/1 min, discard supernatant.



Resuspend pellet in 250l Buffer P1.



Add 250l P2, invert 4-6x.



Add 350l N3, invert 4-6x.



Spin 10 min.



Add supernatant (approx. 1 ml) to filter column.



Spin 1 min., discard flow through.



Wash with 750l Buffer PE, spin 1 min.



Discard flow through, spin 1 min.



Put column in new epi, 

Add 50l Buffer EB, incubate RT/1 min., spin 1 min. 

= 50l pure plasmid DNA in epi, put in 4oC (.

Digest 2l  and run out on 0.8% agarose gel to check for positives.

MAXI-PREP (QIAGEN)

Add 5-20l correct Mini-Prep culture to 100 ml LB(w/antibiotic) broth. 

Shake 37oC/12-16 hrs, put in 4˚C until use

Maxi-Prep:
Harvest bacterial cells via spin 8000 rpm/10 min at 4oC. (Rotor JA10, offset 0.5)



Discard supernatant.



Resuspend pellet in 10 ml chilled Buffer P1.



Divide into smaller tubes 2x 5ml



To each tube, Add 5 ml P2, invert 4-6x



To each tube, Add 5 ml P3, invert 4-6x



Incubate on ice/30”



Spin 12000 rpm/30” @ 4˚C(Rotor JA20, offset 4.0)



Set up columns, equilibrate with 10 ml QBT, wet filters.



Add supernatant to column (recombine samples)



When supernatant through, add 10 ml QC. Repeat.



Elute DNA with 10 ml QF into tube.

Ppt DNA = 
Add 10 ml isopropanol, mix, spin 12000 rpm/30” @ 4˚C



Discard supernatant and mark location.



Wash DNA with 5 ml 70%EtOH, invert 3x, spin 12000 rpm/10” @ 4˚C



Discard supernatant, suck off moisture, speed vac moisture/2”



Redissolve pellet in: 2x 50l (small pellet) or 2x 100l (large pellet)  buffer EB (@42˚C)



Spec to get [DNA] and then set up sequencing rxn.

Spec: absorbance ratio of 260/280  for DNA = 1.8

SEQUENCING (BIG DYE)
Volume of mutant DNA determined by spec concentration (approx. 1g/l):


Final [mutant DNA] in 2l total volume = 0.3g/l


Example:  
[Mutant1] = 0.8680 g/l




0.7l Mutant1  +  1.3l H2O  = 2l of 0.3 g/l Mutant1

Sequence Mix:

	Terminator
	8 l

	Primer
	4 l (3.2pmol)

	DNA
	2 l (200-500ng dsDNA)

	H2O
	6 l

	TOTAL VOLUME
	20 l


Note: “primer” is specific to mutant construct –see sequence map to determine which primer to use. (hClC-3 primers example: h3-seq2).

Run PCR using Sequencing protocol, put in 4oC (.

DNA PRECIPITATION (BIG DYE)

Transfer sequencing rxn to 1.5 ml epi.

Make up needed volume (~350l/rxn) of 75% isopropanol.

Precipitation:
To each rxn, add 80l 75% isopropanol, vortex, incubate RT/15 min.



Spin 13000 rpm/20 min, MARK ORIENTATION!



Immediately and carefully, aspirate supernatant.



Add 250l 75% isopropanol to each rxn and vortex.



Spin 13000 rpm/ 5 min, SAME ORIENTATION!



Aspirate supernatant.



Dry rxn in 90oC heat block/1 min with open top.



Wrap in foil, label and ready to take to sequencing facility.

LIGATION

Digest mutant DNA and expression vector with same RE.

Run out half digestion on 0.8% agarose gel, cut out respective bands.

Gel Extraction (Qiagen):


Add 3 volumes Buffer QX1 (yellow) to gel (100mg = 100l)


Incubate at 50oC/ 10 min. Vortex  every 1-2 min.


Yellow color indicates pH< 7.5 If blue/purple, add 1M sodium acetate


Add 1 gel volume of 100% isopropanol, mix.


Place spin column in 2 ml collection tube.


To bind DNA, add sample to column and spin/ 1 min.


Discard flow through.


Wash with 750l buffer PE, spin/ 1 min.


Discard flow through, spin/ 1 min., discard collection tube.


Place column into new labeled epi.


To elute DNA, add 50l TRIS-HCl or EB Buffer, incubate RT/1 min.


Spin/ 1 min., spec for [DNA]


Ligation Rxn: Set up ligation in 3:1 to 5:1 ratio of construct:vector.


Note: Ratio based on molecules, not [DNA].

Example: If vector DNA = 5.3 kb and construct DNA = 2.3 kb, then have a 2:1 vector to construct ratio, so need 6:1 to 10:1 [DNA] ratio to give 3:1 to 5:1 molecular ratio.

	Construct DNA
	3 to 5 molecules (approx. 3- 5 l)

	Vector DNA
	1 molecule

	T4 Ligase
	1 l

	Buffer
	1 l

	H20
	Bring volume to 10 l

	TOTAL VOLUME
	10 l


Incubate at 16oC/ 16 hrs (“Soak” file on thermocylcer), put in 4oC (.

Digest 2l and run out on 0.8% agarose gel to check for positive ligation. 

TRANSFORMATION

See above.

MINI-PREP (QIAGEN)

See above.

MAXI-PREP (QIAGEN)
See above.

TRANSIENT TRANSFECTION (SUPERFECT)

To prepare for transfection, split cells 24 hrs. prior, want 40-70% confluency.

	Format
	DNA (g)
	Final volume of DNA diluted in serum-free medium (l)
	Volume SuperFect Reagent (l)
	Volume serum- containing medium (l)



	96-well plate
	0.5
	30
	2.5
	150

	48-well plate
	.75
	50
	4.5
	250

	24-well plate
	1.0
	60
	5.0
	350

	12-well plate
	1.5
	75
	7.5
	400

	6-well plate 
	2.0
	100
	10
	600

	30 mm dish
	2.0
	100
	10
	600

	60 mm dish
	5.0
	150
	30
	1000

	100 mm dish
	10
	300
	60
	3000


Use 100 mm dish for example expt.

Bring 10-20g (volume depends on [DNA] of construct) up to 300l total volume using media (no serum, no antibiotic)


Mix gently, spin down.


Add 60l SuperFect Transfection Reagent to DNA soln. Pipette mix 5x.


Incubate 5-10 min/RT.


Aspirate media from cell culture and wash with 1X PBS or MEM.

Add 3 ml media ( with serum and antibiotic) to rxn tube containing transfection complexes, pipette mix 2x.


Transfer transfection rxn to 100 mm dish of cell culture.


Incubate 2-3 hrs. at 37oC , 5% CO2.


Change media, incubate o/n and check next day for transfection efficiency.

