Production of high titer stocks of lentiviral vectors
The efficacy of the lentiviral production is highly dependent on the quality of the 293T cells used. Order fresh ATCC CRL-3216 cells that can be amplified and banked according to ATCC recommendations. For lentivral vector production never use cells that have been passaged more than 30 times.

According to safety regulations, production of high titer lentiviral stocks has to be performed in BSLII environment.
Day 1: plating 293T cells

Prepare 20 10cm culture plates in the morning of day 1. Such amount of cells is sufficient for a single production. For a double or triple production, multiply every amount by 2 or 3.
Use confluent 293T cells for the plating. The average number of cells per confluent T75 flask is around 20 million. You can change medium one day before plating, to obtain full confluence.
1) Remove the medium and wash the flasks with 2 ml of PBS. Remove the PBS
2) Add 1.5 ml trypsin per flask and incubate for several minutes at 37°C.

3) Detach the cells by knocking on the side of the flask. Cells really have to be in a single cell suspension before counting them.

4) Add 8.5 ml of medium and put the cell suspension in 50 ml tubes.

5) Count the cells in a Burkett counter

6) Prepare cell dilutions in 293T cell culture medium in order to plate 20 10 cm plates. The number of cells to be used depends on the day of the lentiviral vector harvest a should be performed according to the table below.
	Friday
	Saturday
	Sunday
	Monday
	Thuesday
	Wednesday
	Thursday
	Friday

	1 million/plate
	
	
	transfection
	
	harvest
	
	

	
	
	
	5 million/plate
	tranfection
	
	harvest
	

	
	
	
	2,5 million/plate
	
	transfection
	
	harvest


7) Mix well because the cells sediment very fast, and then put 10ml of cell dilution per plates.
8) Put the plates in an incubator at 37 °C under 5% CO2 atmosphere.
Day 3: transfection of the 293T cells (in the morning or early afternoon)

9) Change the medium 4 hrs before the transfection, except when you plate on monday. The cells should be 50 to 70 % confluent. 
10) 1 hour before the transfection, place all transfection solutions at room temperature 
11) Preparation of the DNA/CaCl2 mix (the DNA should be sterile)

in a 50 ml tube, add in the following order :



H2O (up to a final volume of 10 ml)



pMD2G vector DNA : 

100 µg



p8.91 vector DNA:
 
200 µg



pTRIP –vector DNA:

 200µg



CaCl2 (2.5M) :


 1 ml

12) Mix well and put (droplet by droplet) on 10 ml of HEPES buffered saline 2X concentrate (Sigma 51558) while making very fine bubbles. To make such bubbles use a 50 ml syringe with 0.2 µm filter linked to a glass capillary tube (1.4 mm diameter) connected to a rubber tube. This will allow you to make fine bubbles just by pressing on the syringe.
13) The mix should be opal. If large precipitates are formed try to brake them using a pipette or by shaking the tube vigorously
14) Add 2 ml of Chloroquine diphosphate salt 2.5mM (use solution 100x) to the tube
15) Put 1.1 ml of the DNA mix per 10 cm plate. Move the plate (left to right, from back to forth) to obtain a homogeneous suspension
16) Change the medium after 4-6 hours (to remove Chloroquine), put 9 ml of fresh medium on the cells

Day 5: Harvest of the lentivirus, 48 hrs after the transfection

17) Cool the ultracentrifuge buckets and the rotor to 4 °C. Set the water bath at 37 °C

Note that ultracentifugation has to be performed using a swinging rotor such as swing-out SureSpin 630 (Thermo Fisher) with 6 buckets and 36 ml conical ultracentrifugation tubes (Beckman 358126). Do not forget to add the conical adapters in the rotor’s buckets.  
18) Collect the cell medium of the plates in 50 ml tubes. Spin down the cells debris by centrifugation for 10 min at 1 000 x g.

19) Transfer the supernatants into new 50 ml tubes

20) Add DNaseI (1mg/ml Roche) 1/1000, and 1/1000 MgCl2 (1M),
21) Mix and incubate at 37 °C for 15 to 20 min

22) Filtrate using a 0.45 µm filter.
23) Transfer the filtrate into ultracentrifuge tubes and centrifuge at 4°C for 1hr 30 min at 60 000 x g
24) Remove as much as possible of the supernatants
25) Put the tubes upside down on sterile paper towel and clean the inside of the tubes with the paper towel, without touching the virus pellet.

26) Put 50 µl PBS on each pellet and put at 4 °C for at least 2 hrs (best overnight). Then ressuspend the pellet using a P200 pipette (10-20 up and down) WITHOUT making bubbles. Place the ressuspended viral stock in a 1.5ml tube.

27) Remove debris by successive centrifugation steps (30 sec, 2 000 x g) in a microfuge. As long as you see a white pellet, continue the centrifugation. This step will dramatically reduce the toxicity of the viral stock for in vivo and in vitro use. 

28) Make aliquots of 5 to 10 µl and store à -80 °C. Note that lentiviral vectors should not be thaw several times.
29) Determine viral titer using a HIV-1 p24 Antigen ELISA kit.
Tissue preparation for histological analysis

Transgenic embryos were collected at different stages. The date of reimplantation of the one cell stage embryos in pseudo-pregnant females was considered as embryonic day 0.5 (E0.5). Embryos were dissected and a tissue block containing the stomach; pancreas and duodenum was removed and fixed by immersion in 4% PFA for 24 h. Tissues were cryoprotected by incubation for 48 h in 15% sucrose prepared in PBS and next embedded in 15% sucrose, 7% gelatin prepared in PBS then frozen in isopentane at -50°C. 10 μm sections were performed using a cryostat (Leica). Whole embryos were fixed in 4% PFA for 20 min, cryoprotected and embedded in gelatin sucrose as described above. 10 μm sections were performed using a cryostat (Leica)

Immunostaining

10μm cryosections were used for immunofluorescence staining as described previously 


1 ADDIN EN.CITE . The following primary antibodies were used: mouse anti-Neurog3 (1/1000 Beta Cell Biology Consortium Ref. AB2013) and chicken anti-GFP (1/1000 Antibodies-Online GMBH Germany, Ref. ABIN 147441). The corresponding secondary antibodies were used: Alexa 488 Goat anti Chicken (1/2000 Life Technologies Ref. A11039). Neurog3 detection was amplified as described by Zahn et al. 2004 2. TSA amplification (Perkin Elmer TSA-Direct NEL702) was preformed prior to GFP staining. 
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