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Capsid protein VP1 deletions in JC virus from two
AIDS patients with progressive multifocal

leukoencephalopathy
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PCR on 52 cerebrospinal fluid (CSF) specimens and 33 brain biopsies
obtained from HIV-1 positive patients utilized pairs of primers from both the
early region (JTP) and late region (JLP). In these patients, in whom progres-
sive multifocal leukoencephalopathy (PML) was suspected on the basis of
clinical symptons and magnetic resonance imaging (MRI) studies, eight CSFs
(15%) and 14 brain biopsy specimens (42%) contained JCV DNA sequences.

In two patlents samples, the CSFs were posmve for JCV DNA in the VP1
region using the primer pair for the VP1 region (JLP), but the fragment ampli-
fied migrated more rapidly than the 129-bp product obtained from prototype
JCV(Mad-1) or the fragment amplified from the antigenic variant of Jcv
known as Mad-11. These patients died 34 months after onset of progressive
neurological symptoms. Cycle sequencing of the fragments revealed overlap-
ping deletions of 24 and 27 nucleotides. These strains were of different geno-
types, designated strain 107 and strain 206. Computer analysis of the VP1
amino acid sequence predicts that the eight or nine amino acid residue dele-
tions represent a surface loop with a high antigenic index. These naturally
occurring deletion mutants are the first examples of a phenomenon observed
experimentally in the mouse polyoma virus capsid protein VP2,
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Introduction

DNA viruses, including the polyomaviruses, are
ancient and highly stable. Some may have co-
evolved as species-specific viruses during mam-
malian speciation (Soeda et al, 1980). This is in
contrast to RNA viruses such as the retroviruses,
which mutate rapidly, even within a single host,
and may move more readily between species. The
polyomavirus ]CV presents an interesting contrast
to other DNA viruses. While the coding region,
which exists in at least two different genotypes
(Ault and Stoner, 1992), is highly stable, its regula-
tory region is rearranged within the host to generate
variants that may be more highly neurotropic or
neurovirulent (Loeber and Dorries, 1988). At the
same time, the regulatory region in the excreted and
infectious form of the virus apparently retains a sta-
ble archetypal structure (Yogo et al, 1990). It would
be of importance if these mechanisms of DNA
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rearrangement, operating in unknown ways within
the host, were to generate new, highly virulent
mutants which are transmissible.

JC virus (JCV) was first identified through its
association with brain tissue in the fatal demyeli-
nating disease, progressive multifocal leukoen-
cephalopathy (PML) (Padgett et al, 1971). Virus
obtained from the kidney and urine has primarily
the stable 'archetypal' regulatory region structure
(Ault and Stoner, 1994). In contrast, in the PML
brain the viral regulatory region has been
rearranged after major deletions followed by several
DNA duplication events (Ault and Stoner, 1993). It
is currently thought that the archetypal regulatory
region found in virus excreted from the urine repre-
sents the transmissible form of the virus, and that
these regulatory region rearrangements may be an
important step in generating variants which are bet-
ter adapted for growth in CNS glial cells.

The relatively high rate of infection of the CNS of
AIDS patients with JCV to cause PML (approximate-
ly 5%) is not fully explained. Undoubtedly,
immunosuppression plays a role, but approximately
25% of PML patients present with PML as the first






