PLANT GMO WORK:

Plant expression systems.

a. transient agroinfiltration 

b. stable transgenic plants (nuclear or plastid genome) – [A. tumefaciens or biolistic]

c. transgenic hairy root culture – [A. rhizogenes]

d. transgenic plant cell culture – [A. tumefaciens]

e. plant viral vectors

f. a combination of two or more of the systems listed above.

Have you considered the steps involved in producing the expression cassette in bacteria? (i.e., what work will you need to do in other systems in preparation for making transgenic plants)
Possible hazards or risks to the environment. 

Transformation process:
The E. coli / Agrobacterium / plasmids to be used are an approved host/vector system for exempt dealings.  Release is highly unlikely under PC2 conditions.  Survival of plasmids in E. coli strains is dependent on the presence of antibiotics and plasmids are non-conjugative and thus unlikely to transfer DNA to other bacterial strains in the environment. The Ti plasmid used in Agrobacterium is disarmed and non-tumorigenic. 

Whole Transgenic Plants
· Could accidental release occur by wind pollinated?  What is the geographic range of the target species?

· Do you need flowers, pollen and/or seeds?  from all generations? ie, can you limit the amount of viable material with potential to escape – especially seeds.
· Are the glasshouses (or growth cabinets) of the standard required for the dealing to be undertaken?  Are appropriate proceedures (and training) in place if flowers are to be bagged etc?  Who has access to the glasshouse?  Do they have appropriate training?
· Consider what precautions are taken to contain seeds in the PC2 facility once they have been removed from the plant (ie storage)
· Does any methodology to be used pose a risk of release?  Is the associated containment appropriate to prevent release. (eg, feeding viable plant material such as seeds/fruit to animals).

· Is transport undertaken according to the guidelines? (i.e. will they be transported in the stipulated double contained inside an unbreakable sealed container which means it is unlikely that the plants or seeds will be released into the environment.  Note: the outer container should be clearly marked with biohazard labels and appropriate contact details.)  Is the transport necessary?
If unintentional release.  Consider the following questions also in case unintentional release occurs.  
· Are the host plants a gazetted weed?  
· Will the transformations provide any selective advantage?  Consider all elements of the expression cassette, the transgene, regulatory elements, selectable markers.
Specialised plant cultures (callus, hairy roots, cell suspensions etc)

Most cultures require highly specialised conditions to remain viable and are totally contained within plant tissue culture vessels cultured in PC2 laboratories.  If a culture vessel were to break most specialised plant cultures would die.  

Consider

· Will your plant culture survive outside of tissue culture?

· Can whole plants be regenerated from the cell cultures.  Are the risks associated with these plants the same as for other whole transgenic plants? (see section above).

Plant viral vectors

· Is the vector replication competent?  What is the virus host range?

· Does it lack any of the genes required for packaging and/or transmission and/or virulence?

· Is the viral nucleic acid RNA or DNA?  How stable is the vector? eg, encapsulated TMV particles are highly stable, whereas naked ssRNA from a virus is likely to degrade rapidly in the environment.

· Can any deleted genes be complimented by other viruses and/or plasmids?  What are the chances of this happening?  The consequences of this happening?

· Does the transgene to be expressed confer any advantage on the virus?

· Where is the work to be undertaken (laboratory? glasshouse?) is containment appropriate for all aspects of the work?

· Training and experience with vectors?
Combined Systems

Will you be using any systems together?  Does this create new (synergistic?) risks not covered by the individual systems?

In the case of unintentional release what should you do?

Depending upon the nature of the release, appropriate actions should be taken to contain the GMOs.  For instance, liquid spills of bacterial cultures should be contained and the area decontaminated with 1% sodium hypochlorite.  All material used to contain the spill should be incinerated.  

If containers break during transport and material is released, the material will be picked up along with surrounding material to ensure appropriate containment.  

If seeds are released from the growth cabinet, every effort will be made to pick them up (e.g. mopping or vacuuming the facility and adjacent floors.)  Is the use of a herbicide waranted to prevent seed growth?  
Who will you notify if a release has occurred?  The project supervisor and the faculty Biosafety and Safety Officers should be notified and if a release has occurred, the secretary of the Monash University IBC and the OGTR should be notified.  A review of the circumstances leading to any unintentional release will be made to determine appropriate action to minimise future unintentional releases.

How will GMOs be disposed of?

Bacterial and plant cell cultures can be decontaminated with a 1% (final concentration) sodium hypochlorite (bleach) for at least 30 minutes before being flushed down the sink with copious quantities of water.  

All solid bacterial waste (eg agar plates), plant material (including soil and tissue culture media) can be autoclaved using the autoclaved and/or sent off for incineration
