Neuroscience_Protein Interactions Core C_Protocol_Letivirus Production

Lentivirus packaging in 293T Cells
· Split cells every Monday and Friday:  For a T75 flask, that is 70-80% confluent, wash cells X1 with PBS being careful not to disturb cells as they detach easily.  Aspirate PBS.  Add 1 ml trypsin, tap flask for cells to dislodge.  Add 3 ml 10%FBS/DMEM.  Add 0.5 ml of cells to another T75 flask and add 10 ml media.  The flask will be confluent on Monday.  Monday split one confluent T75 flask to three T75 flasks.  One T75 flask will give you 20 ml of supernatant containing virus that is at ~ 105 TU/ml.  (Therefore, calculate on Friday how many flasks you should make for producing virus the following week.  Eg, From one flask on Friday, you can make three flasks on Monday.  Eg, From one flask on Friday with 4 ml media (3 ml media + 1 ml trypsin), you can make eight flasks on Friday  (0.5 ml per flask for 24 flasks on Monday.)  [Note 293T cells do not tolerate being confluent.  Only cells that are healthy and split twice weekly will be suitable for transfection and virus production.]

· Cells will be  ~60-75% confluent on Tuesday.  Transfect with lenti plasmid and viral helper plasmids using Qiagen Polyfect transfection reagent. Below is the set up for each tube/flask of lentivirus to be made:

· 10g gagpol plasmid 
· 2g  rev plasmid 
· 1g  VSVg glycoprotein plasmid
· 5g  lenti plasmid

· Combine viral plasmids (The sample plasmids refer to plasmid names from Invitrogen Virapower Kit;  follow manufacturer’s directions if you do not have access to similar plasmids.) 
·  Add DMEM (w/o antibiotics and w/o serum) to total volume of 563l 

· Add 150l Polyfect (Qiagen)
· Pipette up and down gently to thoroughly mix components

· Incubate at RT 5-10min to allow complexes to form

· Add total contents of each tube to a flask of cells with 15ml fresh media (containing antibiotics and serum) [Note:  The amounts of plasmids and cells are critical.  The amounts listed here are for a T75 flask.  Changing cell numbers or amounts of plasmids will result in a poor viral yield.]
· Following morning (Wednesday):   Remove media from flask with a pipette and dump into flask containing bleach.  Rinse pipette with bleach and place pipette in hazardous waste bag.  When you are finished tissue culture, seal the bag and autoclave.

· 48hr and 72hr after transfection (Thursday and Friday), collect media containing virus from each flask. Spin 10min 2000rpm to pellet cell debris.  Decant supernatant containing virus into fresh tube.   Thursday feed the flask with 10 ml media for collection on Friday.

Concentrating Virus with Lenti-X Concentrator (Clontech cat # 631231)
· Add Lenti-X solution to media containing virus at 48 and 72 h collection times. Combine one volume of Lenti-X with three volumes of viral supernatant. (Example: for 9ml of viral containing media, add 3ml of Lenti-X)

· Mix by gentle inversion

· Incubate virus/Lenti-X combination at 4°C for 30min to overnight (incubation times up to 1 week have been tested without significant loss)

· Centrifuge samples 1500xg 45min at 4°C.  Note 1500 X g (not rpm—you will have to determine speed for whatever centrifuge you are using).

· Remove supernatant, preserving off-white pellet at the bottom

· Suspend the concentrated virus with DMEM +20%FBS in 1/10 to 1/100th the original volume.  Pool 48hr and 72hr collections.
· Immediately dispense virus into single use aliquots in screw cap tubes (Sarstedt) and store at -80°C until use

Titering Virus

· Plate 1 X 105 HT1080 (ATCC) cells per well in 6 well plates using  10%FBS/EMEM + glutamine and Pen/Strep

· Prepare serial dilutions of the lentivirus from 10-2 to 10-8 by diluting the concentrated lentivirus into a final volume of 1ml media with polybrene 6g/ml (Sigma). Mix each dilution with gentle pipetting up and down as you make them  (Easiest to make a tube of media with polybrene and pipette media into 1.5 ml sterile tubes for serial dilutions.)

· Dilutions:

· 1ml media (no lentivirus) = mock well (If selecting for resistance with antibiotics, do a drug curve first, add antibiotic 48h after transduction, all of these cells should die)

· 1ml media (no lentivirus) = mock well (no antibiotic added so all these cells should live)

· 11ul purified lenti + 1099ul media (10-2) (add antibiotic to all of the below wells)
· 110ul of 10-2 dilution + 990ul media (10-3)

· 110ul of 10-3 dilution + 990ul media (10-4)

· 110ul of 10-4 dilution + 990ul media (10-5)

· 110ul of 10-5 dilution + 990ul media (10-6)

· 110ul of 10-6 dilution + 990ul media (10-7)

· 110ul of 10-7 dilution + 990ul media (10-8)

· 24hr after transduction, remove media containing virus (hazardous waste-put media into flask with bleach, rinse pipette with bleach, place in hazardous waste bag and autoclave) and replace with 2ml complete EMEM media/well 

· 48hr after transduction, add fresh media containing puromycin (or other selective antibiotic depending on the lenti) to selection wells’ media (1g/ml)

· Observe cells for 10-12 days, changing media every three days (media with puro).  Should see no living cells in control antibiotic wells and colonies of live cells in the lenti-transduced wells. 

· Aspirate media and wash cells once with PBS.  Aspirate off PBS.

· FIX cell in 100% ETOH for 15 min.  Aspirate off ETOH

· Apply crystal violet stain X 10 min then wash wells gently with H2O; and count colonies in each well to determine titer.  You can average the number of colonies in two of the wells if desired to determine the titer.  
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