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Sero-epidemiological evidence strongly supports a causal role for EBV in multiple sclerosis (MS)
providing new opportunities for disease therapy and prevention. In this perspective, quantification of
EBV DNA and/or RNA in cerebrospinal fluid (CSF) and peripheral blood of MS patients could be
useful for assessing disease prognosis or the response to therapy. To date, quantification of EBV
DNA load in the CSF and peripheral blood has not revealed significant differences between healthy
donors (HD) and MS patients, while analysis of MS brain tissue has provided conflicting results on
the presence of EBV. Our studies using EBER ISH and immunohistochemistry for EBV proteins have
unravelled accumulation of EBV latently and lytically infected B-lineage cells in the MS brain and,
possibly, CNS draining lymphoid tissue.

Here, we compare data obtained in laser microdissected immune infiltrates from postmortem brain
sections of chronic MS cases, CSF cells from MS patients, and PBMC from MS patients and HD
using droplet-digital PCR (ddPCR) to quantify EBV BamHI-W copy numbers and preamplification
real time RT-PCR to assess levels of transcripts associated with EBV latency (EBER1, EBNA3A,
LMP1, LMP2A) and reactivation (BZLF1, gp350/220).

EBV transcripts were detected in a substantial proportion of immune infiltrates isolated from the brain
of most MS cases analyzed (9/11), indicating profound local viral deregulation (latency II, latency IlI
and/or reactivation]. EBV latency transcripts were detected more frequently than Iytic transcripts
(38.7 vs 6.6% of the samples; p=0.0001, Fisher's exact test) [1]. Analysis of CSF cells from therapy
naive patients with relapsing-remitting (RR) MS (n=101) revealed presence of EBV transcripts in
only a small fraction of samples (7.9%). Interestingly, all 8 EBV+ CSF samples contained viral
transcripts that are associated with EBV latency Il, latency Il and/or lytic cycle. The very low RNA
amount extracted from CSF cells, together with the fact that B cells are a minor and variable CSF
cell component, may explain absence of detectable EBV RNA in most samples. EBV DNA was
detected in 2 out of 3 CSF samples that had enough cells to perform both RNA and DNA analysis;
the viral load in CSF cells was approximately 10-fold higher than that in paired PBMC samples.
EBV nucleic acids were also analyzed in PBMC from therapy-naive RRMS patients (n=79) and
sex/age matched HD (n=45). EBV DNA load tended to be higher in MS (p=0.056, Mann-Whitney
test), while EBV transcripts markedly differed between HD and MS patients. In HD, EBER1 alone
was detected in 7 PBMC samples (15.6%) while 2 samples contained EBER1 and very low levels of
LMP1 RNA (4.4%). In MS, EBER1 alone was detected in 6 PBMC samples (7.6%) while EBV
transcripts associated with EBV latency II, latency 11l and/or lytic cycle were detected in 20 PBMC
samples (25.3%), their prevalence being significantly higher in MS than in HD (p=0.002, Fisher’s
exact test).

In conclusion, highly sensitive and specific PCR-based techniques have allowed not only to confirm
EBV presence in postmortem MS brain, corroborating the results of EBER ISH and
immunohistochemical studies, but also to show for the first time dysregulation of EBV infection in
CSF and peripheral blood cells of some RRMS patients.
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