Overview of recombinant baculovirus expression 

Reagents Required: 
various commercially purchased media (see Insect Cell Lines sheet)
streptomycin and penicillin

tissue culture flasks (T75)

glass, round or flat-bottomed flasks

35 mm plastic tissue culture dishes
trypan blue

Insect cell expression overview
The use of insect cells for protein expression has been routine for about two decades. The basic principle is that infection of insect cells with recombinant baculovirus enables rapid (12-48 hours), high level expression (>1mg/L) of target proteins. This is a eukaryotic expression system so you should get reasonably efficient post-translational modifications, including limited glycosylation. 

The recombinant virus usually places expression of the target protein under the control of an immediate early promoter so directing expression immediately after viral infection. Different manufacturers exploit this technology in different ways. Indeed, making a recombinant baculovirus is possible with technology from Invitrogen, Novagen or BD-Clontech. I can advise if necessary.
Insect cells grow in normal incubators i.e. not CO2, but they do require constant temperatures of less than 29C. The shaking incubator in D50 and the upright incubators in D50 and D48C are both set to 27 or 28C. Please do not adjust these.

Baculoviruses do not infect other cell types. They are specific for cell lines of insect (cabbage looper moth) origin. They are no risk to other cell lines you may be culturing. However, if you are working with baculoviruses and you need to split uninfected insect cells on the same day, always do the uninfected work first. Never work with uninfected cells after handling baculoviruses.
Note October 2007. I generally avoid using Gilson-type pipettes to work with viral stocks. Use serological pipettes wherever possible. If you have to use a Gilson then use filter tips and make sure that they are freshly sterilized by autoclaving.

Insect Cell Culture in D48 and D50

Basic Rules of Insect Cell Culture
General: 
Follow standard tissue culture regulations.
Lab-coats:

· Always wear a different lab coat for clean insect cell work (D48B) than that which you use for infecting insect cells (D48C). 
· I wear a purpose bought lab coat for clean i.e. uninfected insect cell work.
· Wear your normal tissue culture lab coat for infection with viruses. 
Tissue culture cabinets:

· Almost any cabinet can be used for culturing uninfected insect cells, but I recommend the left hand hood in D48B. Do not use the right hand hood in D48C for working with uninfected insect cells (see next bullet point)
· The right-hand hood in D48C should be used for all virus work, including infections, plaque assays and viral harvesting.
Incubators:

· The upright incubator in D48B is for monolayer cultures of uninfected insect cells. The orbital shaker in this incubator can be used for suspension culture of uninfected cells.
· The upright incubator in D50 is for monolayer cultures of infected insect cells and plaque assays.
· The shaking incubator in D50 should be used for infection of larger volumes of cells. It can be used for culturing uninfected cells as well but remember not to handle infected material before working with uninfected cells.
Do’s and Don’ts.

· NEVER work with uninfected insect cells after handling virus on the same day. This includes harvesting baculovirus infected cells and routine plaque assays.
· Always wear a different lab coat for your uninfected insect cell work.

Insect Cell Culture in D48 and D50
Cleaning Insect Cell Flasks (glass re-usable flasks)
· Remove all media and cells from flask by aspiration
· Rinse flask copiously with water
· Ask Carol in the washroom to treat it like Peter Shaw’s tissue culture glassware.
This gets autoclaved, then washed, then re-autoclaved.

No flasks should be exposed to detergents or bleaches as these chemicals are unwelcome in PES’s dishwasher.

[Please ask Janice Saxton if you are going to use Peter’s glassware washing facility, as he may wish to bill other users for detergent.]
Insect Cell Culture in D48 and D50
Insect cell lines

Sf9 cells
Origin: ovarian tissue of the fall worm, Spodoptera frugiperda
Media: Insect-Xpress (Cambrex) medium with pen/strep.

Growth characteristics: 

· Log phase: ( 1 x 106 - ( 6 x 106  cells/ml

· Doubling time: 18-24 h
· Sf9’s can’t be split too low, they have a long lag phase, split them to 1 x 106  cells/ml. But they can grow to a high density: 8 x 106  cells/ml without any problems
· Grow well as monolayer but are very difficult to detach from flasks. Grow fine in suspension too.
Use: co-transfection, propagate virus and plaque assays. This depends on the serum content of the media that they are grown in.
Serum requirements:
· General maintenance, protein expression: 10% FCS

· Viral propagation: should be done in serum free media. 
· Plaque assays: serum free or 10% serum. Makes little difference.

· Transfections: serum and antibiotic free media. I simply seed the cells in 10% FCS media and then when they have attached replace the media with serum and antibiotic free media.

· For long-term freezing: 1% serum.
High Five 
Origin: ovarian cells of the cabbage looper, Trichoplusia ni
Media: Serum-free Ex-cell 405 medium with pen/strep.

Growth characteristics: 

· Log phase: ( 0.5 x 106 - ( 4 x 106  cells/ml

· Doubling time: 18-24 h 
· Can be split as low as 0.35 x 106  cells/ml. They grow fine till 4.0 x 106  cells/ml. At higher density they start to die.

· Grow as very easily detached monolayers/clumps, or in suspension.
Use: protein expression. 

Both cell lines can be cultured and maintained in suspension in glass flasks at 27-28(C. Although suspension cultures are convenient for splitting, I would recommend that both cell lines should be maintained as a monolayer in T75 flasks, in case something goes wrong with the suspension cultures.
If there are not many cells needed grow the stocks in 50 ml volumes in 250 ml flasks (to save media). If you are scaling up expression you will need to increase this. The cells can be cultured for approx. 3-4 month and than new cells should be taken out of the liquid nitrogen. 

Freezing/Thawing:
· Only freeze cells that are ‘new’, that means not passaged to often (< 10 times). To freeze cells, make sure they are in mid-log-phase (so very happy). Check under the microscope if they really look fine.

· Count them and spin a certain amount (say 10 x 106 cells) at 900 rpm for 5 minutes in the centrifuge in the cell culture room. In the meantime make ‘freezing medium’.

· This consists of  the medium they grow in with 10% DMSO added.  If you grow the cells in serum free medium you have to add some extra 10% BSA (pure stuff!) to enrich the medium with some protein, the cells recover better after thaw. Of course all sterile (filter sterilise if needed). Cool this on ice.

· Resuspend the pellet gently in the freezing medium till a density of 1 x 106 cells/ml (High Five) or 2 x 106 cells/ml (Sf900). Aliquot in special cryovials (can contain 1 ml). Don’t forget to label the vial with waterproof marker ! 

· Place the vials in a special freezing box (blue box filled with isopropanol) and leave it overnight in -80(C. This special box allows the cells to cool down at a rate of 1(C/minute. Replace the cells in the liquid nitrogen.

· The cooling procedure is very important!! Freezing cells has to be a slow process (to avoid water crystals). 
· To thaw cells, take them out of the nitrogen, open a bit to release nitrogen gas that could be in the vial (else the vial explodes while heating up ) and place in a 27(C water bath or beaker. Pipette the cells in a T25 flask, leave to settle (appr. 1-2 hrs) and refresh the medium, to get rid of the DMSO.

Order numbers etc.:

Ex-cell 405 medium: Sigma, order nr 14405C-1000ML. price £40.30 

Insect-Xpress Medium: Cambrex, order number 12-730Q, price £15.85

