                                   AAV production with Ca-P transfection
Cell culture
 Passage AAV-293 cells to 20 x 150mm dishes, cell should be 70-80% confluent by the time to start transfection.
Transfection
1, Mix DNA 

Adjust the DNA concentration of all plasmids to 1ug/ul in TE buffer. Mix plasmids in a 1.5ml sterile microcentrifuge tube, do 5 plates once.
                                Two plasmids(ug)                 Three plasmids(ug)
pAAV-vector       112.5                                               56.25
pDP1rs                  337.5
pAAV-RC                                                                        56.25

pAAV-Helper                                                                112.5
2, Transfer the DNA mixture to 50ml sterile tube, add 6ml of H2O and 6.25 ml of 0.5M CaCl2, vortex.

3, dropwise DNA/CaCl2 mixture to 6.25ml of 2X HeBS, vortex.

4, incubate at RT for 20min. Repeat the other 3 batchs.
5, dropwise 5ml of DNA/CaCl2/HeBS mixture to each plate.

6,place the dishes 72 hours in a 37C, 5% CO2 incubator.
Harvesting
1,harvest from 20 plates once, use the cell medium to detach the transfected cells, centrifuge at 3300xg for 20 min. Transfer the supernatant to the 175ml tube, add 40% PEG, 2.5N NaCl to final concentration 8%, mix very well and incubate on ice 2 hours.
2, add 150 ml of PBS to cell pellet, shaking gently to resuspend cells and re-spin the pellet. Suspend pellet in 14 ml of lysis buffer and transfer to 50 ml tube, leave it at 4(C.
3, after 2 hours incubate, centrifuge the supernatant at 2500g for 30min at 4(C to pellet the virus, discard the supernatant. 

4,combine the cell lysate in step3 and the virus pellet in step 4.
5, add 750ul of 10% sodium deoxycholate (final concentration 0.5%), and benzonase to final concentration of 50u/ml (about 3ul benzonase) .

6, incubate in 37(C water bath for 30mins. 
7, add 3 ml of 5M NaCl to each sample to decrease aggregation of the virus.

8, incubate at 50(C for 30 mins. Don’t exceed this temp! Virus may be heat inactivated.
9, After the 50(C incubate with NaCl, freeze and thaw the sample 3-4 time between -80(C and 37(C. After the last thaw, freeze the sample at -20(C overnight.

Prepare of the gradient
 make a stock of the following iodixanol solutions.
	% Iodix
	60%
	2M NaCl
	10X PBS-MK
	H2O
	ul Phenol Red (opt)
	Total volume (ml)

	15
	50.0
	100
	20
	30.0
	300
	200

	25
	62.5
	 
	15
	72.5
	225
	150

	40
	80.0
	 
	12
	28.0
	NONE 
	150

	54
	108.0
	 
	12
	0.0
	180
	120


Stock soln of Phenol Red is 0.5% in 50% EtOH

1, thaw the lysates and pellet debris by spinning at 12,000g for 30mins at 4(C, remove the lysate form the pellet by using a popper pipettong needle attached to a 20ml syringe. Pipette the lysate into a Beckman 25x89 quick seal tube.

2, underlay 9ml of 15% iodixanol/1M NaCl using a pipetting needle attached to a 10ml syringe. Change the needles between different samples. 

3, underlay this solution with 6ml of 25% iodixanol,

4, underlay this solution with 5 ml of 40% iodixanol,

5, underlay this solution with 5 ml of 54% iodixanol,

6, fill the tube to the top with 1X PBS if necessary.

7,prepare a balance tube of iodixanol and PBS to balance the sample tube.
Centrifugation

1, centrifugation for 68,000rpm (Rotor 70Ti) for 1.3 hour at 18(C.

2, insert 18G needle into the top of each tube to allow air to enter the tube, then clamp the tube in a clamp stand that is set to eye-level.

3, insert an 18G needle attached a 10ml syringe it the tube just below the interface of the 40% and 54% iodixanol steps, with the bevel of the needle up, and extract the 40% layer.

4, withdraw about 4 ml of sample from the 40% iodixanol step which contains the AAV sample.

Dialysis and concentration

1, add virus to 8ml of PBS that is in the top of an Amicon 15 100,000MWCO concentration unit. Use the syringe to mix the virus.

2, centrifuge at 3000g for 10min.
3, when most of solution has passed through the filter, add 10ml of PBS spin , repeat total 4 times.
4, after last rinse, spin until 150-200ul remains.
5, aliquot the virus and store at -80(C.

Genomic Tittering Protocol

Extraction of viral DNA

1, in a 200ul PCR tube add 1ul of the virus stock to 5 ul of 10X DNase1 reaction buffer and 44 ul of sterile water.  Ideally do this duplicate for each virus. Add 0.5ul of DNase, mix well. Spin briefly.

2, incubate at 25C for 15min.

3, add 1ul of EDTA (supplied with DNase) and inactive the DNase at 70C for 10 min. Mix well. Spin briefly. 
4, for each prep prepare 0.5ul (10ug) Proteinase K (20mg/ml stock) in 49.5ul PBS. Add 50ul per rxn and incubate at 65C 1hour.
5, inactivate Proteinase K at 95C for 20min.

6, these samples are diluted 1:100 at this point.

7, dilute the sample 1:20 and 1:50 for a total dilution of 1:2000 or 5000.

8, use 5ul of the diluted virus for the PCR.

9, run the standard in triplicate and the samples in duplicate.
 Program:  

    50C 2 min, 
    95C 10min,   

   40 cycles of 95C 15 second and 60C 1min
400ml 40% PEG(8000MW), 2.5N NaCl

160g PEG(8000MW)

58.44g NaCl

bring H2O to 400ml

Filter through 0.45uM filter, store at 4C.

200ml Lysis Buffer

10ml 1M Tris-Cl
20ml 1.5M NaCl
0.4ml 1M MgCl2

bring H2O to 200ml

adjust PH to 8, filter through 0.45uM, store at RT.
Store at RT.

100ml 10X PBS-MK

(10XPBS+10mM MgCl2+25mM KCl)

0.2g MgCl2.6H2O

0.19g KCl

add 100ml 10XPBS

Filter sterile 0.45uM, store at 4C.

