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Applicat ions w ith Putat ive 
Environm ental I m plicat ions :

1. Livestock vaccines
2. Wild life reservoir species
3. Pest animal population control
4. Human vaccines
5. Bioterrorism and warfare.



They cam e from the
environm ent !

HIV
Ebola
Rabies
JBV
WNV
Nipah and Hendra viruses
Borreliosis
Etc
Etc



André Lwoff in his Nobel Prize Lecture in 
1965: Interaction among Virus, Cell and 
Organism . 



W hich Viruses are Modified?
Poxviridae Orthopox and Avipox representatives (e.g. 
MVA and ALVAC); Myxoma
Adenoviridae most commonly human Adenovirus 5 
(HAd5)
Herpesviridae
Retroviridae
Some RNA viruses (e.g. Togaviridae) by reverse genetics
Host species specific viruses from many taxons



Are poxviruses the ideal GM virus 
vectors?



Recombinant , non- replicat ing
virus-vector vaccines

Opportunities
Good protective immune 
responses, ab and CTL
Mucosal, portal-of-entry
immunity
Simple, cheap production
Rapid response to 
emerging diseases
Resistance to degradation
Lack of persistence and 
genomic integration
Multivalent vaccines
Heterologous prime-boost
immunization

Risks
Non-target infections
Really replication-
deficient?
Recombinations with
related viruses

Endogenous
Circulating, naturally
occurring relatives

Preexisting anti-vector
immunity



Orthopoxviruses are widespread in 
Norway

Closely related to GM poxvirus vectors
Recombinations under natural conditions? 

Sandvik et al. J Clin Microbiol 36: 2542-2547, 1998



Recombinants with aberrant cytopathic
effects
Loosing transgene while keeping aberrant
characteristics

Hansen et al. Vaccine 23: 499-506, 2004



Submitted, 2008

Tendency to eliminate transgene varies with
different host cells



A cowpoxvirus with an ectromeliavirus A-type inclusion protein".
Hansen H and Traavik T. Submitted 2008

The article demonstrates that an Orthopoxvirus strain isolated from a young
man living in rural Nordland County, is a naturally occurring recombinant
between Ectromelia (mouse poxvirus) and Cowpox virus.  

Do recombinants appear in real 
life?



Are Mamm alian Cells Non-
perm issive to MVA?:

Okeke et al. J Gen Virol 87: 21-27, 2006



Are mammalian cells
really non- perm issive

to Avipoxviruses?

Weli et al. Virus Res 109: 39-49, 2005



Recombinant , non- replicat ing
virus-vector vaccines

Drexler I. et al. Curr Opin Biotech 15: 506-512, 2004



Shedding and spread to non- targets?
Recombination with viruses present in 
organism?



Opportunities
Simple, cheap production
in microbial host
Resistance, no cool chains
Broad spectrum of cellular 
and humoral immune 
responses????
Safety and risk issues may
be solved through rDNA
and bioinformatics
approaches?
Hetereogenous prime-
boost immunization

Disadvantages/Risks
Transfer of pDNA to host 
and environmental flora

Antibiotic Res gene(s)
Environmental spread
DNA, RNA and protein 
persistence-next foodweb
level?
Germline integration
Insert. mutagenesis and 
oncogenesis
Transvection by enhancer
sequences
Adverse effects of encoded
peptide(s)
Induction of autoimmune 
reactions
Circulating immune 
complexes



Indeed, international regulatory groups have 
recently questioned the safety of certain existing
vaccine constructs and their production systems. 

While the main focus of research has previously
been on their functionality and immunological
mechanisms, work on safety aspects most often
is put off until later in development. By then, 
m aking fundam ental changes to the vaccine to 
improve its safety can be extremely costly and 
time-consuming.

Modified from: Glenting J and Wessels S. Micobial Cell Factories 2005, 4:26 



Naturally occurring relatives and new viruses
through recombination.
Non- target effects, t ransboundary/ t rans-
ecosystem spread and vectors of transport (e.g
migrating birds/animals, insects, t icks).
Integration of GMV DNA, or fragm ents of it, into
host cell chromosomes.
Genetic stability and deletion of transgene(s).
Influence of tem perature rise and chemical
pollutants, e.g. endocrine disrupters


