
JRC AAV Production Protocol—Updated 12/04/16 (KR) 

 

Day 1 (Monday): 

 

1. Remove media from all plates in one series. 

a. Alternatively, supernatant virus can also be collected and processed (for most 

capsids, about 50% of the total virus produced is in the supernatant). 

b. Concentrate supernatants over columns pre-soaked in 0.1% puronic acid and 

process the same as the cell portion, picking up the protocol on Day 2, step 2, 

adjusting volumes as necessary. 

2. Add 0.5ml 1xGB (filtered) to each plate in series. 

3. Scrape cells to one edge of the plate, leave tilted and scrape the next plate in the series 

until all cells are collected to edge of plate.  Collect all plates in series into a 14ml conical 

tube. 

4. Freeze/thaw 10 minutes in liq N2, thaw at 55⁰ C. 

5. Sonicate on ice.  Probe should be at least half-way into sample.  Do not allow the probe 

to touch the tube walls.  Program= 12 pulses of 1 second on, 1second off, at 90%.  (if 

you do not have a sonicator, titurating through an 18G needle 8-10x will give equivalent 

results) 

6. Freeze/thaw 3X more, 10 minutes in liq N2 (or 1hr+ at -80⁰ C), thaw at 55⁰ C.  (doing 

fewer freeze thaw cycles will result is a slight lower yield, but not a huge difference) (can 

do last freeze/thaw O/N in -80⁰ C and start with step 7 the following day) 

7. Bring sample to 37⁰ C, treat with Benzonase (1ul/5ml) at 37⁰ C for 1 hr-swirl every 15 

minutes. 

8. Centrifuge at 3Kx G for 15 min at 4⁰ C. 

9. Transfer supernatant to new tube, store at -80⁰ C overnight (if you are starting the day 

from step 7 continue on with Tuesday’s work) 

Cell Maintenance: 

10. Split 4-5 T225 plates of AAV293T cells into 12-13 new T225 plates  
a. 7.5 million each plate 
b. 50ml red medium each plate 

 

 

Day 2 (Tuesday): 

 

1. Thaw supernatants at 37⁰ C. 

2. Bring sample to 10 ml with 1xGB.  Add 5.9 g of CsCl. 



3. Transfer to 11ml optiseal polyallomer centrifuge tube.  Remove all bubbles.  Top/balance 

to within 0.02g with CsCl at 1.41 g cm-3 (19.5g CsCl in 33ml H20).   

4. Spin at 65K rpm for 5 hrs at 8⁰ C.  Set decel to 9. (some people do this O/N, we have 

found a short first spin increases functional virus titers) 

5. Fractionate tubes into 1ml fractions (about 20 drops/tube). 

6. Measure fraction refractive index on refractometer.  You are looking for fractions 1.375-

1.368 (peak virus infectivity is 1.372). 

7. Combine the desired fractions into a 4.9ml optiseal pollyallomer centrifuge tube.  

Top/balance with 1.41 g cm-3 CsCl. 

8. Centrifuge O/N at 90K rpm at 8⁰ C.  Set decel to 9. (shorter is better, but for scheduling 

reasons, we opt for the O/N spin) 

Day 3 (Wednesday) 

 

1. Fractionate tubes into 0.5ml fractions (about 10 drops/tube). 

2. Measure refractive index on refractometer.  You are looking for fractions 1.375-1.368. 

3. Dialysis to remove CsCl:  Make storage buffer (500ml per sample) 

a. Pre-wet Dialysis cassette (Slide-A-Lyzer 10,000 MWCO 0.5ml-3ml #66380) in 

buffer. 

b. Transfer fractions to cassette. 

c. Exchange until the end of day at 4⁰ C (at least 4 hrs). 

d. Exchange into fresh storage buffer at 4⁰ C, O/N. 

 

Cell Maintenance: 

 

4. Split 12 xT225 plates of AAV293T cells into 40x15cm dishes 

a. 8E6 cells per dish 

b. 20ml red medium each 

5. Split 1xT225 of AAV 293T cells into a new T225 (7.5 million cells). 

 

Day 4 (Thursday) 

1. Remove sample from dialysis cassette.   

a. You will need 2 tubes per sample.  Tubes should be labeled with the date of 

TRANSFECTION (year/month/day) and their series number (1-8) on the lid and 

side.  One tube will have a clear lid = customer tube.  One tube will have a 

colored lid (rotates each week-red, orange, yellow, green, blue, purple) = Viral 

Services tube. 

b. IF CONCENTRATING, SEE STEP 2. 

c. Puncture an air hole in a top corner with a needle attached to a 5ml syringe.  Use 

a bottom corner to remove the sample.  Place sample into customer tube and 

transfer 10ul to the Viral Services tube. 



2. If concentrating: 

a. Pre-wet concentration columns (Millipore 30K MWCO 4ml #803024) with .01% 

pluronic for 1 hr.   

b. Spin at 4K rpm for 5 minutes. 

c. Remove excess buffer from column. 

d. Add sample to column (SEE FIRST PART OF STEP 1C). 

e. Spin at 4K rpm for 15 minutes or until final volume is around 110ul. 

f. Remove sample from column, washing filter by pipetting up and down, and 

transfer to a 1.5ml screw cap tube. 

g. Eyeball amount needed to attain 110ul by looking at the space left at the end of 

the tip. 

h. Pick-up some of the flow through, wash the filter membrane and bring the 

samples final volume to 110ul by adding the volume determined in step (g). 

i. Transfer the sample to screw top tubes as outlined in step 1c. 

3. Viral DNA extraction-use Qiagen QIAamp MinElute Virus Kit (Qiagen #57704) on the 

QiaCube (Accessory kit for QiaCube #1043367). 

a. QiaCube Protocol: 

i. Add 398 ul of 0.9% NaCl to a 2ml tube. 

ii. Add 50ul of Qiagen Protease. 

iii. Add 2ul of virus. 

iv. Mix 2xAL buffer with 1xRNA (see chart in MinElute manual).  RNA 

aliquots are in the -20, top shelf, 2 samples/tube. 

v. Add 400ul of AL+RNA to sample. 

vi. Vortex for 15 seconds. 

vii. Incubate at 56⁰ C for 15 minutes. 

viii. Load onto Qiacube using instructions under “Virus” in QiaCube notebook.  

Use Virus program. 

ix. Elution tubes should be labeled with TRANSFECTION date 

(year/month/day), series number (1-8) (add c if concentrated, i.e. 1c), 

DNA. 

4. Virus titering by qPCR (use Brilliant II SYBR Green #600828): 

a. Set-up reactions using AAV_qPCR xcel sheet. 

b. Use 2ul of a 1/10 dilution of the virus DNA prep. 

c. Default primers are the WPRE set.  hGH and SV40 primers also work well.  

WPRE and SV40 primers can use the same standard (pAAV-CAG-BFP).  hGH 

uses pAAV-CMV-GFP.  Standard aliquots are located in the -20, top shelf. 

d. The qPCR is acceptable if the R2 is >/=0.99 and the efficiency is 100% +/- 10%.  

If the R2 is off, your dilutions series is bad.  If the efficiency is off, there is 

something wrong with a reagent (primers/SYBR/quality of Std., PCR program). 

e. Calculate copies/ml of the virus stock.  This is equal to the cps/rxn*1.25E5. 

f. Graph results labeling: 

i. Graph=Transfection Date 

ii. Y axis = GC/ml (log) 

iii. X axis with construct names 



iv. Value labels 

5. Label tubes with: 

a. Construct name: AAVserotype-construct, i.e. AAV1-CAG-BFP. 

b. GC/ml 

c. Transfection date (month/day/year), series number (AAV prep #1-8). 

d. Requesting lab 

6. Place preps in green AAV pick-up bin in 4⁰ C deli cooler, top shelf, right side. 

7. Notify requestor prep is ready via email. 

8. Store MBSR aliquot at -80. 

 

Day 5 (Friday) 

Cell Maintenance: 

1. Split 1xT225 AAV293T cells into 4-5xT225 plates (4E6 cells/plate);  
2. Change media on transfection plates to clear DMEM in the morning.  Transfect cells 

at least 3 hours after media change. 
 

Transfection: 
1. Set-up AAV transfection master mixes for each series (5 plates) in 50ml conical 

tubes. 
a. Use the AAV request xcel sheet to determine AAV constructs. 

b. 3:2:5 molar ratio.  Aliquots are on the top shelf of the -20⁰ C. 

c. 64 ug of Adenovirus pHelper 
d. 27 ug of AAV helper (capsid/rep)-a.k.a. serotype 
e. 49 ug of AAV construct 

2. Add 2.5 ml of serum free media to the DNA mix. 
3. Add 280 ul of PEI and vortex for 10 seconds. 
4. Incubate at RT for 5-10 minutes. 
5. Add 500 ul of PEI/DNA to each plate in the series (5 plates), swirl plate. 

6. Incubate at 37⁰ C for 72 hrs (next Monday). 

 

Solutions: 

 

AAV293T Maintenance Media 

• DMEM with Phenol 

• 10% FBS 

• 1% Pen/Strep 

 

AAV293T Transfection Media 

• Clear High DMEM 

• 10% FBS 



• 1% Glutamine or Glutamax-I 

• 1% Pen/Strep 

PEI 

• Add 500mg PEI into 500 mls of 1xPBS @ pH 2-3 (use 1N HCl) 

• Adjust pH to 7 with NaOH 

• Filter through 0.2 uM Filter 

• Aliquot and store at -20⁰ C 

10x Gradient Buffer (GB) 

• 10 mL 1M Tris (pH 7.6) 

• 30 mL 5M NaCl 

• 10 mL 1M MgCl2  

• 50 mL ddH2O 

• Filter sterilize using 0.22 m vacuum filter 

• Store at 4oC 
 

 
rAAV dialysis/storage solution (1xPBS with 5% sorbitol and 350 mM final NaCl) 

 

• 100 ml 10xPBS 

• 50 g D-sorbitol 

• 42.4 ml 5 M NaCl 

• H2O to 1 liter 

• Filter sterilize 

• Store up to 2 years at 4◦C 

 

 


