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Position statement by the ZKBS 

on the risk assessment of porcine endogenous retroviruses 

as donor or recipient organisms according to § 5 (1) GenTSV 

 

General Information 

Depending on breed and variety, porcine genomes contain different numbers of copies of pro-
viral genomes of Porcine type C oncovirus (previously: porcine endogenous retrovirus, PERV) 
[1; 2]. Only a few of the proviral sequences encode replication-competent viruses [3]. PERV 
belong to the genus Gammaretrovirus within the Retroviridae family. They have a simply con-
structed (+)ssRNA genome with a total length of about 8 - 9 kb [3]. The genome contains the 
genes gag, pol and env, which are flanked by the long terminal repeats. So far, three different 
PERV subtypes (PERV-A, PERV-B and PERV-C) are described which are widely distributed. 
While PERV-A and PERV-B are found in all pigs, the phylogenetically younger PERV-C is 
present in about 90 % of all pigs [4; 5]. The three subtypes differ mainly in their envelope 
proteins so that they bind to different cellular receptors [1; 6]. 

The PERV-A and PERV-B subtypes have been shown to have a broad host range in vitro. This 
also includes human cell lines that can be productively infected by PERV-A and PERV-B [2; 7 
- 11]. The virus particles produced by the human cells are resistant to inactivation by the human 
complement system [7]. This leads to the potential for PERV to replicate and spread in hu-
mans. In clinical trials, more than 200 patients have already received a porcine xenotransplant 
(tissue or cells). However, no transmission of PERV was detected in any of the patients [4]. 

Experiments were also carried out for the subtype PERV-C to determine the host range. In this 
case, vector particles derived from murine leukaemia virus that transfer a reporter gene were 
pseudotyped with the envelope protein of PERV-C. Porcine cell lines as well as a single lot of 
the human fibrosarcoma cell line HT1080 could be transduced with these particles [9]. This 
result could not be reproduced with other batches of the same cell line. However, in the pres-
ence of the receptor-binding domain of the envelope protein of the gibbon ape leukaemia virus, 
replication-deficient particles pseudotyped with the PERV-C envelope protein could transduce 
the human cell line HeLa [12]. In the literature, therefore, the question is discussed whether an 
envelope protein of a human endogenous retrovirus could have a similar transactivating effect 
[4]. However, in all the in vitro infection studies so far, PERV-C proved to be ecotropic.  

In addition to the three subtypes, natural recombinants between PERV-A and PERV-C are 
also described in somatic porcine cells [4; 13]. They possess the receptor binding domain of 
PERV-A and are therefore also polytropic.  

In pigs and humans, no diseases causally related to PERV have been reported. However, in 
the course of an infection, the viral genome integrates randomly into the genome of the host 
cell. In this insertion mutagenesis, cellular oncogenes can be activated or cellular tumour sup-
pressor genes can be inactivated. In case of high viral loads, PERVs can also have an immu-
nosuppressive effect, since at high concentrations the envelope protein has a similar inhibiting 
effect on the proliferation of human mitogen-stimulated lymphocytes as the envelope proteins 
of the human immunodeficiency virus 1 and the baboon endogenous virus [14].  
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Recommendation 

According to § 5 (1) GenTSV in conjunction with the criteria in Annex I GenTSV, the polytropic 
subtypes PERV-A and PERV-B as well as recombinant PERV-A/C are assigned to risk group 
2 as donor and recipient organisms for genetic engineering operations. The ecotropic subtype 
PERV-C is assigned to risk group 1. 

 

Justification 

The polytropic retroviruses PERV-A, PERV-B and PERV-A/C have a broad host range that 
also includes human cell lines. A transfer to humans and a resulting insertion mutagenesis can 
therefore not be ruled out for these viruses. The host range of the ecotropic subtype PERV-C, 
however, is limited to pigs.  
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