Process Title. 
Baculovirus production for SF9 insect cell transfection
Location of work
D72/D48/D50
Substances involved



Hazard
Dimethylsulfoxide (DMSO)



Irritant and flammable
Antibiotics





Irritant and sensitizer
Escort IV transfection reagent


May be harmful/irritant
Equipment involved

Thermocycler




Electric shock and burns
Operations involved
Pouring agar plates




Hot liquid
Use of bacterial cells



Biological
Bacterial culture (use of Bunsen)


Burns




Key Safety precautions/equipment that you will require:

Lab coat and gloves should be worn throughout the procedure.
Procedure to be followed
Steps in procedure

1. Transformation of DH10Bac cells (E. coli strain, in which transposition of pFastBac constructs into the viral genome is accomplished) with pFastBac vector: in DH10Bac cells DNA fragment is inserted into viral genome by recombination (transposition).

2. Colony PCR: to confirm the blue/white selection the success of the transposition step can be checked by colony PCR.

3. DNA isolation: viral genome (bacmid) is isolated from DH10Bac cells by using the Zymo ZR BAC DNA Miniprep kit. 

4. Transfection: Transfect SF9 cells with Bacmid DNA to generate P1 virus.

5. Baculovirus infected insect cells (BIIC) stocks: Using P1 virus make BIIC stocks. These are then used to infect large scale insect cell cultures for protein expression.

Transformation of DH10Bac cells with pFastBac

Transposition of pFastBac into the baculovirus genome is accomplished in the E. coli strain DH10BAC. Cells with recombinant virus bacmids grow white in a background of blue cells.
1. Prepare LB agar plates containing: 30 µg/ml kanamycin, 7 µg/ml gentamicin, 10 µg/ml tetracycline, 100 µg/ml X-gal and 40 µg/ml IPTG. 

2. Thaw the DH10Bac competent cells on ice. 

3. Aliquot 50 µl of the cells into 1.5 ml microcentrifuge tubes. 

4. Add 1 µl of the DNA to the cells. The ideal transformation has ~100 colonies on the plate;  if too dense the blue/white selection is difficult and if too few colonies are present there may not be enough big, white ones. Use several dilutions of DNA (~0.5 to 10 ng) to mix with the cells if required.
5. Incubate the mixture on ice for 30 min. 

6. Heat-shock the mixture by transferring to 42°C water bath for 45 sec. 

7. Chill the mixture on ice for 2 min. 

8. Add 900 µl room temperature LB media to the mixture.

9. Place the mixture in a shaking incubator at 37°C with medium agitation for at least 4 h. N.B.  This long recovery is very important.

10. Spin the cells for 10 mins at 1300 rpm to pellet the cells, pour of the supernatant and resuspend in remaining medium. Plate all of each transformation mix on the LB agar plates prepared in step 1.  If you get too few transformants, you should redo your transformations with more DNA. 

11. Incubate for at least 36 h at 37°C (Colonies are very small, and blue colonies may not be discernible prior to 36 h).  

12. Select large, white colonies from a plate with approximately 100 or so colonies (white colonies contain the recombinant bacmid and true white colonies are large and do not contain a blue centre).

13. Pick several white candidates and one blue control and streak to fresh plates to verify the phenotype. Incubate overnight at 37°C. 
N.B. It’s best to prepare glycerol stocks of your samples at this stage: culture colonies overnight and add autoclaved glycerol to give a final concentration of 15%. Store at -80°C.
Recombinant Bacmid DNA Preparation

Use Bacmid extraction kit: Zymo ZR BAC DNA Miniprep kit as per manufacturer’s instructions.
Store the DNA at 4°C (-20°C is not appropriate because repeated freeze/thaw cycles lead to a reduction in transfection efficiency) , and because the Bacmid DNA prep is rather crude, DNA samples older than a week do not work very well and new minipreps may be required. It is preferable to transfect the SF9 cells the next day.
Use this Bacmid DNA* to transfect Sf9 insect cells.

*Correct insertion of the desired gene into the Bacmid can be checked by colony PCR.
Transfection of SF9 cells
Uninfected cells can be grown in any hood except the right hand hood in D48C, and the incubator in D48B. Infection of cells and infected cells should be undertaken in culture room D48C right hand hood, and cells incubated in D50.

1. Count SF9 cells grown in Xpress media (containing 2% penicillin/streptomycin), and dilute to 0.5 x 106 cells/ml using supplemented Xpress media (containing 10% FCS and 2% PS).

2. Transfer 2 mls of cells into a 6 well plate (Greiner, Cellstar) and leave to adhere for 1 hour.  At least duplicates are recommended and positive and a negative controls.
3. Dilute 5 µl of bacmid DNA in 500 µl Xpress media (serum and PS free) for each transfection.

4. Dilute 5 µl of Escort IV transfection reagent (SIGMA L-3287) in 500 µl of Xpress media (serum and PS free) for each transfection reaction

5. Add the Escort IV Mix to the DNA Mix and leave for 15-45 mins at room temperature.

6. Remove media from plated cells and wash with 1 ml of fresh Xpress media.
7. Add transfection mix (DNA and Escort IV) to the cells. Incubate for 5 hours at 27ºC.
8. After 5 hours remove the transfection mix and replace with supplemented Xpress media (containing 2% FCS and 2% PS), 3 ml. Incubate plate(s) at 27ºC for at least 3 days. Look at the cells after 48-72h, they should stop growing compared to the negative control, and they should look bigger with an irregular shape. Normally wait a minimum of 5 days before harvesting the virus.

Passage 1 (P1) Virus Stocks
You can collect the virus after 5-7 days of incubation (2% final concentration of FCS helps for virus storage).
1. Spin down the cells (1300 rpm/ 500 xg for 5 mins).
2. Keep the supernatant and decant into a eppendorf tubes for storage.
3. Protect the stocks from light with aluminium foil. Stocks are stable for 6 months at 4ºC.
4. Aliquot 0.25 ml into a cryovial and store at -80ºC
Remark:

To check for protein expression, you can collect 0.5-1ml of cell suspension, spin for 5 mins at 1500 rpm and 4(C, and pour off supernatant. Fast freeze cell pellets in LN2 or sonicate for 5 mins in sonic bath. Add 2 volumes of 2x SDS Sample Buffer and heat to 95(C for 10 mins. Let the samples cool down at RT, spin at 10000 rpm and load ~10 µl on an SDS-PAGE gel. Blot and probe with anti-His6x antibody.
Baculovirus Infected Insect Cells (BIIC) stocks

The classic protocol is to expand the virus stock from passage 1 to passage 3 and then to use the passage 3 virus for protein expression. Overall it takes 2-3 weeks and the virus loses infectivity when stored at 4(C.
The BIIC protocol is to infect cells with the passage 1 virus and freeze those cells before they lyse. Such BIIC stocks are used directly for large scale protein expression. Overall it takes 1 week and the BIIC stocks can be stored in LN2.

In theory 100µl of BIIC is enough for 1 litre of protein expression (Wasilko et al, Bioprocessing journal, Fall 2006, 29-32)

1. Infect 50 ml of 0.5x106 SF9 cells/ml (in media containing 2% PS) with 500-1000 µl of P1 virus.
2. Monitor the cells on a cell counter at 24 and ~36-42h. ALWAYS have non-infected cells as a control.

3. As soon as the mean diameter of the cells reaches 18-19 µm you can make BIIC stocks.

· Harvest the cells at 1500 rpm for 5 mins.
· Resuspend cells in 2.5 ml of Xpress media supplemented with 10% DMSO and 2%PS.

· Aliquot 100-200µl in cryotubes and freeze down in a -80°C freezer using a 1(C cooling rate rack/Mr frosty.
· Transfer to a LN2 container for long term storage.
Remarks: 

Normal SF9 cells are 15-16µm. 

If it takes more than 36h for the mean diameter to reach 17-18µm it means your passage 1 virus is not very good and probably the BIIC stocks won’t work well. 

I suggest repeating the BIIC production using 0.5-2 ml of virus AND start making fresh virus.

The BIIC procedure tends to delay the peak of protein expression. For example, instead of being at 64h with the classic procedure, the peak of expression might be at 84h with the BIIC method. It is strongly recommended that you undertake a time course experiment before going for a big expression.

Emergency/spillage procedure

Small spills containing bacteria/cells should be treated with 1% trigene/distel and absorbed onto tissue paper and disposed of via the yellow bins.
Disposal and decontamination procedures
Plasticware which have been in contact with cells, media and excess cells should be treated with 1% trigene/distel overnight before disposal.
Glass flasks for insect cell culture should have all cells and media removed, and rinsed copiously with water, ask Carol to treat the glassware like Peter Shaw’s. This gets autoclaved washed then re-autoclaved.

