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Vector Biosafety Information 
At the University of Iowa, all varieties of viral vectors produced at the Viral Vector Core are required 
to be handled at Biosafety Level 2 (BSL2). In animal studies, adenoviral vectors require ABL2 
containment. AAV and lentiviral vectors require ABL1 containment.  Please check with your 
institution’s biosafety officer to confirm local requirements. 
 

Adenoviral Vector (Ad5) 

This vector has a total E1a deletion (m.u 1.4 to 4.5) plus a partial E1b deletion (m.u. 4.7 to 9.2). 
These deletions render the vector replication deficient. In addition, vectors may have a partial or 
complete E3 deletion. 
 
Helper-dependent adenoviral vector (hdAd5) 

HdAd5 or "gutless" vectors are devoid of all viral coding sequences, except for the cis-acting 
sequences required for vector propagation. These include the inverted terminal repeats (ITR) 
necessary for DNA replication and the packaging signal necessary for DNA encapsidation. The ITR's 
are flanking "stuffer" DNA to maintain the final genome size above the lower limit for efficient 
packaging into the adenovirus capsid. This system uses a helper virus (AdNG163) that provides the 
proteins in trans as required for virus replication. This system uses a cre expressing cell line 
(293cre4). This allows for cre-mediated recombination of the floxed packaging signal of the helper 
virus, thus eliminating replication of the helper virus. The "stuffer" DNA is composed of non-coding 
intronic sequence. 
 
Feline Immunodeficiency Virus (FIV)-based Lentiviral Vector 

The FIV system is produced via a triple plasmid transfection. The packaging plasmid encodes the 
necessary viral proteins in trans, but it is not packaged into the particles. The vector plasmid contains 
the transgene expression cassette. It also retains the minimal cis acting viral sequences necessary for 
packaging, reverse transcription and integration. The envelope plasmid encodes for the envelope 
protein in trans. When the vector particles are assembled, the genes required for viral replications are 
not packaged; therefore, the vector is replication deficient. 
 
Human Immunodeficiency Virus 1 (HIV)-based Lentiviral Vector 

The HIV system is produced via a triple plasmid transfection (2nd generation) or a 4 plasmid 
transfection (3rd generation). The packaging plasmid encodes the necessary viral proteins in trans, but 
it is not packaged into the particles. The vector plasmid contains the transgene expression cassette. It 
also retains the minimal cis acting viral sequences necessary for packaging, reverse transcription and 
integration. The envelope plasmid encodes for the envelope protein in trans. The 3rd generation HIV 
vector has additional accessory genes deleted from the packaging plasmid and the accessory plasmid 
Rev is supplied on an addition plasmid in trans. When the vector particles are assembled, the genes 
required for viral replications are not packaged; therefore, the vector is replication deficient. 
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Moloney Murine Leukemia Virus (mMOLV)-based Retroviral Vector 

This system is based on a triple plasmid transfection. The packaging plasmid encodes for the gag and 
pol proteins in trans. The vector expression plasmid contains the transgene expression cassette. It 
retains the minimal cis acting viral sequences necessary for packaging, reverse transcription and 
integration. The envelope plasmid encodes for the envelope protein in trans. When the virus particles 
are assembled, the accessory genes required for subsequent viral replications are not included; 
therefore, the vector is replication deficient. 
 
Adeno Associated Virus (AAV)-based Vector 

The AAV vectors are gutless vectors. The AAV ITRs, consisting of only 6% of the wild-type AAV 
genome, are the only AAV specific sequences packaged into the vector particles. The rep and cap 
genes necessary for packaging are supplied in trans but are not packaged in the vector. Therefore, 
AAV constructs are replication incompetent. 
 
Baculovirus 

The Baculovirus expression system is derived from Autographa californica nuclear polyhydrosis virus 
(AcNPV). It infects many different species of insects but is not known to propagate in non-
invertebrate hosts. The vector is replication competent in insect cells only. 
 
Vesicula Stomatitis Virus (VSV) 

VSV-Indiana strain is a laboratory attenuated strain of VSV. VSV infection in human is rarely and 
seldom causes symptoms (Veterinary Journal, 157: 239, 1999). In fact, VSV's general lack of 
pathogenicity has lead it to be developed as an anti-cancer agent (Trends in Molecular Medicine, 
10:210, 2004). The replication-incompetent versions of VSV lack the glycoprotein gene in the 
genome. The glycoprotein gene in VSV is required for viral packaging and infection. In the 
packaging cell, the glycoprotein gene is supplied by the host cell in trans. Trans-supplemented 
(pseudotyped) VSV cannot spread unless the infected cell is modified to express a viral glycoprotein. 
 
Vaccinia Virus 

The Western reserve (WR) attenuated Vaccinia virus is replication competent and can cause poxvirus 
infections through percutaneous injury; ocular contact; contact with infected animals or aerosols. 
Laboratory-acquired infections with standard, mutant, or bioengineered forms of vaccinia virus have 
occurred, even in previously vaccinated persons but the use of the attenuated vaccinia strain reduces 
risk. The Western reserve vaccinia strain is considered non-highly attenuated and maintains its 
capacity to replicate productively in mammalian cells; pre-exposure vaccination can prevent or 
minimize the impact of accidental laboratory exposure. The CDC recommends vaccination every 10 
years for laboratory workers in the United States who have any contact with non-highly attenuated 
vaccinia strains. However, individuals who are pregnant; breastfeeding; have skin conditions such as 
eczema or atopic dermatitis; or those with altered immune systems are at increased risk from the 
vaccine, and should not be vaccinated. 


