Southern Blotting 
Days 1 – 2
Purify Genomic DNA
From cell clone (for 96 well):
· PBS
· Lysis Buffer:
	Final Concentration
	Stock to add for 400 ml

	10mM TrisCl pH 7.5
	4 ml of 1M TrisHCl

	10mM EDTA
	40 ml of 100mM EDTA

	10mM NaCl
	4 ml of 1M NaCl

	0.5% SDS
	10 ml of 20% SDS

	1 mg/ml proteinase K*
	250 µl of 20 mg/ml* per 5 ml


* Add ProK immediately before use
· EtOH
· 70% EtOH
· TE
1. Wash in PBS
2. Add 50 µl lysis buffer, seal with parafilm, 55°C O/N
3. 100 µl ice cold EtOH, shake very gently 15 min
4. Spin using plate centrifuge (max speed 10 min)
5. Can store at 4°C (recommend)
6. Invert gently on paper towels
7. Wash with 200 µl 70% EtOH
8. Spin again 10 min
9. Invert and allow to dry, tap to ensure EtOH removal (30 min – 1 hour)
10. Turn up and allow to dry another 10 min
11. Add 20 µl 0.5X TE, seal, 37°C 2 h – O/N

From ¼ confluent 6cm plate
· Lysis Buffer:
· EtOH
· 70% EtOH
· TE
1. Add 500 µl lysis buffer
2. Add 20 µl proteinase K (0.8mg/ml)
3. 55°C O/N
4. Add 1 volume saturated phenol/chloroform/isoamyl
5. Take upper water phase
6. Repeat  steps 4 and 5
7. Add 1 volume chloroform
8. Take upper water phase
9. Add 2.5 volume 100% EtOH and 0.1 volume 3M NaAcetate
10. Spin at 13000g for 30 min, RT
11. Wash with 70% EtOH
12. Spin at 13000g for 5 min, RT
13. Air-dry 10 min
14. Add 20 µl TE
15. 65°C 30 min
16. 37°C O/N

Day 3
Digest with appropriate restriction enzymes
From cell clone (for 96 well):
Add 20 µl of 2X digest mix/well:
	Final Concentration
	Stock to add/well
	110 reactions

	2X Buffer
	4 µl of 10X Buffer
	440 µl

	2X BSA
	0.4 µl of 100X BSA
	44 µl

	4 mM spermidine
	0.4 µl of 200mM spermidine
	44 µl

	20 units enzyme
	Depends on enzyme
	· 

	ddH20
	· 
	· 


Mix by gently pipetting
37°C 2 – 3 hours

Add 20 µl of 1X digest mix/well:
	Final Concentration
	Stock to add/well
	110 reactions

	1X Buffer
	2 µl of 10X Buffer
	220 µl

	1X BSA
	0.2 µl of 100X BSA
	22 µl

	2 mM spermidine
	0.2 µl of 200mM spermidine
	22 µl

	20 units enzyme
	Depends on enzyme
	· 

	ddH20
	· 
	· 


Mix by gently pipetting
37°C O/N

Day 4
Run agarose gel
· Gel:
· 0.7% agarose
· 10 µl EtBr/100mL
· 350 – 400 ml size gel
· Loading Buffer
· TAE
· Ethidium Bromide
1. Load wells with as much DNA as possible – may be beneficial to let some liquid evaporate in 37°C incubator
2. Run gel at low voltage (30 – 50V) O/N

Day 5
Photograph the gel
· Ruler 
· Standard Exposure

Blotting

	Name
	Final Conc.
	Compound
	Mol/L
	g/mol
	Take

	Depurination
	
	
	
	1000 mL

	
	0.125 M
	HCl
	36%
	
	11 mL

	
	
	ddH2O
	
	
	989 mL

	Denaturing Reagent
	
	
	
	2000 mL

	
	0.5 M
	NaOH
	
	40
	100 mL of 10M NaOH

	
	1.5 M
	NaCl
	
	58.44
	600 mL of 5M NaCl

	
	
	ddH2O
	
	
	1300 mL

	Nucleic Acid Buffer (20XSSC)
	
	
	
	1000 mL

	
	0.3 M
	Trisodium citrate
	
	294.1
	88.23 g

	
	3 M
	NaCl
	
	58.44
	175.32 g

	
	
	ddH2O
	
	
	824.68 mL


· Hybond XL (Amersham)
· Whatman 3 mm filter paper
Depurination (0.125M HCl):
1. Remove gel from gel tray and place in glass baking dish
2. Completely cover with HCl and agitate for 20 minutes
Denaturation:
1. Remove HCl
2. Wash 2X with ddH2O for 5 min each – agitate
3. Remove water
4. Completely cover gel with Denaturing Reagent
5. Agitate on lowest setting for 30 minutes
6. Replace with fresh reagent
7. Agitate another 30 minutes

Transfer DNA on membrane 
1. Cut membrane +2 mm to the gel size
2. Prepare a tray with 1 large piece of Whatman paper for wicking and another piece the same size as the gel
3. Fill dish with transfer buffer (Denaturing Reagent)
4. Place the gel on a platform, cut away any excess gel and remove bubbles
5. Surround with parafilm
6. Dip membrane in ddH2O, then dip in transfer buffer
7. Place membrane on top of the gel – do not move!  
8. Roll a clean pipette over membrane to remove bubbles
9. Flood with transfer buffer (Denaturing Reagent)
10. Place 2 sheets of Whatman paper dipped in transfer buffer on top 
11. Place 1 sheet of dry Whatman paper on top
12. Place a 5 cm high stack of paper towels on top
13. Place a glass plate and a weight on the top (no more than 750g)
14. Depending on the fragment size leave for a few hours of O/N (>10kb)

Prepare linear double strand template for the probe
1. Digest with enzyme (elute in TE, NO WATER)
2. Run on a gel
3. Gel isolate the fragment
4. Run control gel, measure the concentration using nanodrop

Day 6
Fixing
Mark the gel and membrane for orientation
Separate membrane
Dip in 2X SSC to aid in cross-linking
UV crosslink – DNA facing the UV bulbs
Dip in 2X SSC 
Wrap in saranwrap and store at RT 

Pre-Hybridization
Church’s Buffer (Hybridization buffer)
Put membrane in Hybridization buffer for 3 hours at 65°C

Label the Probe
Promega Prime-a-gene kit
Up to 10^9 cpm/µg
25 ng of template
60% incorporation of P32 dCTP
Products are generally 250 – 300 bp
Defrost everything on ice
Thaw P32 at RT 30 minutes before labeling
Bring 25 ng of template to 30 µl (per blot)
 100°C for 10 minutes
4°C for 5 minutes
+ 10 µl 5X Buffer
+ 2 µl 3dNTP (A1:G1:T1) mix
+ 2 µl BSA
+ 5 µl P32-dCTP, 50 µCi, 3,000 Ci/mmol (Perkin Elmer)
+ 1 µl Klenow (5u/ µl)
(Total of 50 µl)
25°C for 2 hours
100°C for 2 minutes
+ 2 µl 0.5M EDTA


Purify from unincorporated label
ProbeQuant Sephadex G-50 Micro-columns (Amersham)
· Binds nucleotides and short oligos <20bp
· Check expiration date
Remove caps and bottoms
Tap with finger to resuspend
Spin at 735g for 1 minute
Put in a new tube – have to use immediately
Load the reaction product (max 50 µl) to the center of the resin bed
Spin at 735g for 2 minutes
Take 1 µl purified probe and add to 10 ml of scintillation fluid
Read on counter – P32, 1 minute per sample
Calculate the CPMs for the entire probe
Probe can be stored at -20°C for no longer than 1 week or proceed

Just before adding put the probe:
100°C for 10 minutes
4°C for 5 minutes
Add probe to fresh hybridization buffer
65°C O/N

Day 7
Wash (if solutions older than 1 month, make new)
All washes are at 65°C for 20 minutes
· 2X SSC 0.1% SDS
· 1XSSC 0.1% SDS
· 0.5X SSC 0.1% SDS
· 0.1X SSC 0.1% SDS
Wrap in plastic
Run Geiger counter over to see if hot
Expose on Phosphor screen O/N or for 3 days on film at -80°C





Solutions

1M Tris HCl pH7.5
60.5g Tris base
25mL 12M HCl
Up to 500mL with ddH2O
pH to 7.5
Autoclave

20% SDS
50g SDS
Up to 250mL ddH2O
Heat water first before adding  – add slowly

5M  NaCl
292g NaCl
Up to 1L with ddH2O

10M NaOH
400g NaOH
Up to 1L with ddH2O
(Make in a fume hood)

20X SSC
88.23g Trisodium citrate
175.32g NaCl
Up to 1L with ddH2O

0.1M EDTA
37.2g EDTA in 700mL ddH2O
Adjust pH to 8.0 with 10M NaOH 
Add ddH2O to 1L
Autoclave

200mM Spermidine
MW = 145.2g/mol
Make up with ddH2O
Store in 200 µl aliquots at -20°C

0.5M Na-Phosphate Buffer
134g Na2HPO4.7H2O (dibasic)
Up to 1L with ddH2O
pH to 7.2 with phosphoric acid
Autoclave

Church’s Buffer (Store 40mL aliquots at -20°C)
0.25M Phosphate Buffer	250mL of 0.5M Na-Phosphate Buffer 
7% SDS				35g SDS
1mM EDTA			5mL 0.1M EDTA
1% BSA				5g Bovine Serum Albumin
				Up to 500mL with ddH2O

If these solutions older than one month make fresh:
2X SSC + 0.1% SDS
100mL 20X SSC
5ml 20% SDS
Up to 1L with ddH2O

1 X SSC + 0.1% SDS
50mL 20X SSC
5ml 20% SDS
Up to 1L with ddH2O

0.5 X SSC + 0.1% SDS
25mL 20X SSC
5ml 20% SDS
Up to 1L with ddH2O

0.1 X SSC + 0.1% SDS
5mL 20X SSC
5ml 20% SDS
Up to 1L with ddH2O
