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Detection of Replication Competent Lentivirus: 
Expansion of test methods for gene therapy vectors
Introduction
Lentiviruses comprise a genus of the Retroviridae family that includes both primate (e.g. HIV and SIV) 
and non-primate (e.g. EIAV, FIV) pathogens. Replication-incompetent vector particles derived from 
lentiviruses have been shown to mediate transfer and expression of heterologous genes (transgenes) 
into a variety of cells.

The major safety concerns regarding lentivirus vector manufacture and clinical use are listed below:
•	 Potential generation of replication competent lentivirus (RCL) during the production process
•	 In vivo recombination with endogenous lentiviral sequences
•	 Insertional mutagenesis of proviral DNA in, or close to, active genes which may trigger tumour 

initiation or promotion

Therefore, it is recommended that biosafety testing in support of gene therapy clinical products be 
performed at multiple stages during the production process.

BioReliance has provided full testing services in support of gene therapy vectors and products for the 
past 25 years.  BioReliance continues to be at the forefront of biosafety testing.
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With our introduction of the RCL assay, BioReliance now offers the 
complete range of tests needed to meet Regulatory requirements (see 
below). The current recommendation is to test 1% of the total cells or 
108 (whichever is less) pooled vector-producing cells by co-culture with 
a permissive cell line. It is recommended that vectors with a tropism for 
human cells are tested on a human cell line and that 5% of the clinical 
lot material is tested by inoculation onto a permissive cell line. Assays 
should be performed over a minimum of 5 passages in order to amplify 
any potential RCL present. 

Assay method for detection of Replication 
Competent Lentivirus 
RCL amplification is performed by culturing vector containing superna-
tant or vector-producing cells on a permissive cell line followed by sen-
sitive detection methods.  The non-adherent human cell line C8166 T 
cell line is able to amplify RCL, since these cells are highly susceptible to 
infection. The cultures are maintained over multiple passages in order 
to amplify any low level infectious virus and also to remove vector asso-
ciated Reverse Transcriptase (RT) activity by dilution.  The cell culture 
supernatant fluids from the later passages (passage 6 and passage 8) 
are harvested and the final passage supernatant is typically assayed for 
the presence of retrovirus by Product Enhanced Reverse Transcriptase 
(PERT) assay.  Earlier passage supernatants may be analysed if required. 

End point detection methods  
The PERT assay is an extremely sensitive assay for detection of RT 
activity and has been reported to be up to 106 fold more sensitive 
than conventional RT assay.†  The assay is an RT dependent polymerase 

RCL assay. The RCL-permissive cell line C8166 is exposed to the vector sample overnight 
and the inoculum removed the following day. The culture is then diluted regularly for 
8 passages to allow RCL amplification. Samples of culture supernatant are collected 
following passage 6 and 8 and assayed for viral replication by measurement using 
PERT assay.

Ordering Information

Assay Description UK Assay Number US Assay Number Regulatory Compliance Sample Requirements

Infectivity assay for the detection  
of replication competent Lentivirus 
(RCL)

009130GMP.BUK 009130GMP.BSV GMP
1% of total cells or 108 (whichever is less) 
pooled vector producing cells.  5% of total 
vector production volume 
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chain reaction (PCR) and therefore combines the broad specificity 
of conventional RT assays with the high sensitivity of PCR.  Like the 
conventional RT assay, this method is used to detect RT activity packaged 
into extracellular retroviral particles. The assay involves converting 
an RNA template to cDNA and amplifying the cDNA using a product 
specific primers. The enzymatic RT function which is detected using the 
PERT assay system allows detection of structurally distinct retroviruses.
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