Lipofectamine transfection protocol for lentivirus production

Revised 5/13/03

Use of Lipofectamine 2000 (Invitrogen) for large scale production of Lentivirus.

Important notes:

- Keep 293 cells (HEK293 and 293T seem to both work well) growing exponentially, do not let them reach confluence for more than a day prior to splitting them.  The state of the cells is crucial.

- It is crucial to recheck your DNA concentrations and be sure you have proper ratios.

- This was tested with 100mm round dishes, I do not know if it scales up or not, so for now, probably the best plan is to make virus using 4-6 dishes per virus/ experiment.

- DNA needs to be clean, e.g. Qiagen maxiprep (all our 260/280 spect ratios >1.8)

- minimize freeze/thaw cycles of virus
i) day prior to transfection, split cells that are growing, count with hemacytometer.


Per 100mm plate, want 1-1.2 X 10e7 cells.  Grow O/N in DMEM +10%FBS, 1X Pen/Strep

ii) use Optimem-I without antibiotics and without serum for initial transfection.

Protocol
Transfection of cells: 

1) 30 min before adding transfection reagents remove sup and add 5 mls Optimem-I (no serum, no P/S)

3) Optional: double check DNA concentration by using Spectrophotometer or gel analysis

4) DNA per 100mm plate:


5 g Lenti-Delta8.9 


10 g Expression vector (e.g. Lent- TrkB.t1 OR PCM02(gfp))


2 g  VSV-g 

5) per 100mm plate:


mix DNA in 0.5 ml Optimem-I (no serum, no P/S)

mix 30 l LF2000 in 0.5 ml Optimem-I (no serum, no P/S) in separate tube

combine DNA + LF2000 within 5 minutes

let sit for 20 minutes, invert several times

add mixture (1 ml per plate) to 5mls of Optimem-I (no serum, no P/S) already on plate

6) 
after 3-4 hours, add additional 5 mls optimem-I (10% FBS, 1X Penn/ Strep), leave O/N

7) 
next morning, change media to DMEM (10%FBS, 1XP/S)  & can check transfection flouresc 

(eg. gfp transfections)

8) 
collect virus by removing the cell media at 2 days and 4 days after transfection.  Replace media
 with 10 mls DMEM (10%FBS, 1XP/S) after first collection.  
9)
Optional: can titer unconcentrated virus by infecting a 24 well plate with 1/10 l, 1 l, 10l of collected supernatant.  This will tell you if have functional virus and a general idea of the titer.
10) 
Concentrate by first spinning in tabletop centrifuge @ 4500 RPM for 15 min. (try to keep virus cold from here on)
11)
Filter supernatant through 0.4m filter
12)
Spin in refrigerated ultracentrifuge (SW-28 Beckman ultracentrifuge rotor) at 28,000 for 90 minutes (make sure that the tubes are very precisely balanced!)

13) 
Pour off the supernatant and resuspend pellet in ~ 1ml PBS (should be able to see a thin brown film at the bottom of the tube – this is your viral pellet)

14)
Spin again at max speed on microfuge x 30 min at 4C
15) 
Bring pellet up in 100-500 l PBS with 1% BSA, aliquot and store at –80C

16) 
For infections, pre- coat syringe with 1% BSA (This step is critical)
Counting cells with Hemacytometer:

Again – don’t let cells reach confluency for > 1 day!

Dissociate cells:


Rinse with DPBS without Ca/Mg for ~ 1 min


Remove, and add a small equal volume of dPBS and Trypsin/EDTA.25% 



(for T150, add 1 ml each, for T75, add 0.5 ml each)


Leave on cells no more than 2-4 min, rotating plate, and mechanically dissociating


Add 10 mls DMEM + serum to flask


Pipet cells up & down for 30s – 1 min to complete dissociation


Spin cells at 500 RCF for 5 min in tabletop centrifuge


Remove media, leave ~ 0.5 ml on cells, tap several times to dissociate


Resuspend cells in 10 mls DMEM + serum, pipet up & down to disperse


Keep cells on ice during the next steps

Counting cells:


Dilute cells 1:10 or more (e.g. 0.5 mls of resuspended cells (above) + 4.5 mls DMEM)


Place drop ~50ul cells onto both sides of hemacytometer apparatus


Count # cells in primary 1mm X 1mm square, count 5-10 squares and average 


Cell concentration = 10 (dilution) X (Avg # cells per square) X (104)


e.g. an average of 108 cells per 1mm square after a 1:10 dilution of the suspension = 1.08 X 107 cells/ml

Plating cells:

For lentivirus, want to plate 1.0 X 107 cells per 100mm plate the night before transfection.

So, with the above example, you would add 0.93 mls of 1.08 X 107 cells/ml suspension to each 100mm plate with an additional 10 mls of DMEM(10% FBS, 1X p/s),  the night before transfection.

