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Abstract:

Human endogenous retroviruses (HERVs) are believed to be dormant and serve no known functions.  Surprisingly, we had discovered some years ago that the envelope (Env) protein of the provirus HERV-K18 is transactivated in B lymphocytes by Epstein-Barr Virus (EBV)-infection or upon exogenous type I interferon treatment.  This Env protein possesses superantigen activity by inducing proliferation of T lymphocytes expressing specific T cell receptor- (TCR) Vβ chains. Further characterization of the nature of HERV-K18 transactivation will facilitate a better understanding of the physiological importance of this superantigen in the interplay between EBV and B cells in particular, and the human immune response in general.

Human CD21 (hCD21), also known as Complement Receptor 2, mediates EBV- binding to B cells.  By bridging innate to adaptive immunity, CD21 plays a pivotal role in the immune response to foreign pathogens. We discovered that the HERV-K18 transcript is up-regulated in tonsil cells 30 min after incubation with EBV, suggesting that superantigen activity is induced immediately upon EBV docking.  Since EBV does not bind to mouse CD21, we generated transgenic hCD21/HERV-K18 mice (double-transgenic) and their HERV-K18 (single-transgenic) littermates to further investigate this observation.

We found that a 2 h incubation with EBV induced HERV-K18 in double-transgenic, but not in single-transgenic splenocytes. HERV-K18 was also upregulated after incubation of purified B cells of double-, but not single-transgenic mice with gp350, the EBV-encoded glycoprotein that mediates hCD21 binding. Furthermore, we show that cross-linking hCD21 for 2 h on double-, but not in single-transgenic B cells leads to HERV-K18 transcription. It has been reported that interleukin 6 (IL-6) transcripts are up-regulated and IL-6 protein is secreted upon EBV or gp350-treatment in purified human B cells.  We proceeded to test whether mouse IL-6 is similarly induced in the B cells of the double-transgenic mice. We found that both EBV and anti-hCD21 cross-linking up-regulate mIL-6, suggesting that the CD21 signaling pathway for IL-6 induction is shared in mouse and man. In addition, we hypothesize that the signaling pathways leading to HERV-K18 and IL-6 induction are shared.

Taken together, these findings indicate that hCD21 signaling leads to HERV-K18 trans-activation. We have previously demonstrated that the EBV latent gene products, LMP-1 and LMP-2, induce HERV-K18 superantigen activity.  Here, we show that signals prior to active EBV-infection can elicit HERV-K18 transcripts. Alternatively, HERV-K18 may play a role in normal B cell biology through CD21 signaling, and EBV has learned to exploit this pathway. It has been suggested that IFN-α binds to hCD21 on the B cell surface to inhibit EBV adsorption and capping. Since IFN-α also induces HERV-K18, it may exert its effect through CD21.
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