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 - Viral Vector Core facility. 10/26/15

Production of Adeno-associated virus.

Special Materials:

Polyethylenimine – PEI 22kDa  (Polysciences; 23966)

Benzonase nuclease (Sigma; E1014)

Beckman quick-seal centrifuge tube (Beckman; 344326)

Long blunt ended spinal cannulas (Hamilton)

Culture and transfections:

1.)  16-24 hours prior to transfection Split confluent HEK293T cells ~1:4 into 15 cm plates. Prepare 12 plates for regular preparations, and 16-24 plates for high titer preparations. Cells should be ~60% confluent for transfection.

2.) 2 hours before transfection, change growth medium to 15 ml of fresh GM. Transfect when cells are ~60% confluent. Use a 1:1:1 molar ratio of transfer plasmid (2 g), pXX680 (7.5 g), and cap plasmid for desired serotype (5 g) per 15 cm dish. The polyethylenimine transfection method is a cost-effective means to transiently transfect HEK293 cells. The ratio of PEI to DNA should be 4:1 (v:w). Add DNA mix to 500ul of pre-warmed Optimem II medium per dish. Add the PEI and vortex for 10sec. Incubate for 5-10 minutes at room temp and add mixture drop-wise to each dish.  Note. The pXX680 plasmid contains adenoviral genes needed for replication, and the cap plasmids contain the rep and cap genes for production of specific envelope proteins.

Purification of virus particles:

3.) 60-72 hrs post-transfection, aspirate the media in a flask containing 10% bleach.

4.) Add 0.5 mL of 1 X Gradient Buffer (see recipes) to each plate, and gently scrape the cells from the plate.
5.) Pool the cells in a 50 mL Falcon tube.

6.) Lyse the cells using 1 freeze-thaw cycle. Freeze the cell suspension in liquid nitrogen for 10 min. In a biosafety hood, loosen the cap to equilibrate air pressure, then re-tighten the cap. Place the tube in a 55oC water bath until the cells are completely thawed.  

7.) In a biosafety hood, triturate the cells through a syringe needle to aid cell lysis. Use a 20 mL syringe and a 23-gauge needle and triturate 3-4 times. Avoid the introduction of air bubbles.

8.) Freeze-thaw the cells an additional 3 times, as described above. 

9.) Allow the cells to return to 37oC.

10.) Add benzonase at 1 L per 5 mL of cell suspension. Mix well and incubate the suspension at 37oC for 45 minutes to 1 h.  Mix every 15 min. Note. This breaks down DNA to reduce the viscosity of the solution, which aids separation of constituents in the subsequent gradient.

11.) Centrifuge the suspension at 3,700 rpm in a beckman HS4.7 rotor or similar (3,000xg) for 15 min at 4oC.

12.) Decant the supernatant into a fresh 50 mL tube. The preparation can be saved at -20oC at this point. 

13.) Build an iodixanol gradient in a Beckman quick-seal centrifuge tube. First prepare solutions for 4 different layers of the gradient, i.e. 15%, 25%, 40%, and 58% (see Recipes). Add phenol red to the 25% and 58% layers to aid visualization of the layers within the tube. 

14.) Start by adding the 15% solution to the bottom of the Beckman tube using a 10 mL syringe with a long 18 gauge metal cannula (Fig. 1A). 

15.) Add subsequent layers below the previous layer, 25% ( 40% ( 58%, by extending the syringe needle to the bottom of the Beckman tube and slowly injecting (Fig. 1A). Note. Care should be taken to ensure that no air is inside the syringe, which could disrupt the layering by generating bubbles.

16.) Add the virus containing supernatant from step 12 to the gradient by slowly dripping the solution onto the top layer of the gradient. Use a 1” 20 gauge needle and drip very slowly, avoiding disruption of the gradient layers (Fig. 1B).

17.) Fill the remaining empty volume of the Beckman tube to the top using 1x Gradient Buffer (Fig. 1B).

18.) Seal the tip of the tube using a heating device (Beckman). Ensure that the heating cap is centered so that it fits into the centrifuge rotor (Beckman 70Ti).  The acceleration should be set to “max” and deceleration to 9.

19.) Centrifuge the tube at 48,000 rpm in a Beckman Type 70Ti rotor for 2 h 10 min, at 18oC (Fig. 1C). If you are using a different rotor, keep the RPM at 48,000 and vary the running time to keep the K-factor constant. To calculate run length conversions - use the following website:
http://www.beckmancoulter.com/resourcecenter/labresources/centrifuges/runtimecon.asp
20.) Carefully move the tube back to the hood and mount the tube on a ring stand with a utility clamp.

21.) Insert an 18-gauge needle near the top of the tube as airflow vent. Hold a 50 mL conical tube directly underneath the tube to catch any leakage (Fig. 1D). 

22.) Prepare a 5 mL syringe with an 18 gauge needle for extraction of the virus containing layer. Accurately insert the needle approximately 1-2 mm below the interface between the 40% and 58% gradient buffer layers with the bevel of the needle facing up. The virus is visible as a subtle presence of color at the interface. Slowly extract 3 mL of solution, first with the beveled needle opening facing upwards during the first half of extraction, then facing downward for the rest (Fig. 1D).

23.) Store the extracted virus in a large cryovial at 4oC for short-term storage (<1 month). Viral samples should be aliquoted and stored at -80 oC for long term storage.

24.) Perform a Q-PCR reaction to assess the viral titer. Take a 20 L sample of the virus. Add 20 L of 2 M NaOH to the sample, and mix well. Incubate the sample at 55oC for 45 min, and then add 20 mL of 2 M HCl.  Mix and keep at -80oC for Q-PCR.

Recipes

Solution for AAV and Lentivirus Transfection:

PEI solution

· pH 1xDPBS to 4.5 using HCl

· Add 50 mg of linear PEI (Polysciences #23966-2) to 50 mL of 1xDPBS in a 50 mL conical tube.

· Place in a 55oC waterbath and vortex every 10 min until PEI completely dissolves.

· Cool to room temperature and filter sterilize using 0.22 m vacuum filter.

· Parafilm seal and store at room temperature.

Solutions for AAV Harvesting and Purification:

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

Iodixanol Gradient Solutions

	
	15%
	25%
	40%
	58%

	Optiprep 60 (mL)
	40
	46.67
	64
	96.67

	10xGB (mL)
	16
	11.2
	9.6
	3.33

	5M NaCl
	32
	0
	0
	0

	ddH2O
	72
	56
	22.4
	0

	Phenol Red (5mg/mL)
	0
	280 L
	0
	240 L


· Shake solutions for about 1 min. Store at 4oC

Figure 1

[image: image1.png]Top up
tube with
GB

—

Add Virus to Gradient

1)
2 AN
> o X
Te)
— 2 Q
®©
52 @
SUﬁ
-
®©
0 2
Ht
2
K0) o
» Qo 2
S 0 < O
= o 2 © .=
> o0& @
Eo X E
Ueee
g =
Y

c
(]
=
®
[7)] -~
\WG W H o _.on/w
> ") 2 2
= = @
20 =
SEE >
> © m [}
R <
2 £ 5 - =
5] [ ©
u . 3 "
\ ..vuA. '/ % '
~ U 1
\|AA AN < '
{./( w ¥ :
o N .
39 . _
m -
........................................................ : <7

dd

A
layers
_ —>

15%

Build the Gradient

previous
—

Add each
layer below

Extraction

48000 rpm
130 min
—

Virus





[image: image2.emf]