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[57] ABSTRACT 

A new human B lymphotropic virus, also designated human 
herpesvirus-6, has been isolated. DNA, molecular clones, 
antigenic viral proteins and antibodies having speci?city to 
the new virus have been prepared. Various utilities of the 
new virus and products derived therefrom have been 
described. 

8 Claims, 18 Drawing Sheets 
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1 

HUMAN 
HERPESVIRUS-6(HHV-6)ISOLUTION AND 

PRODUCTS 

This is a Continuation of application Ser. No. 07/754, 
220, ?led Aug. 27, 1991, now abandoned, which is a 
continuation of application Ser. No. 07/255,712, ?led on 
Oct. 11, 1988, which was abandoned upon the ?ling hereof 
Aug. 27, 1991, which is a continuation in part of application 
Ser. No. 07/228,550 ?led Aug. 4, 1988, now abandoned 
which is a continuation in part of application Ser. No. 
06/901,602 ?led Aug. 29, 1986, now abandoned, which is a 
continuation in part of the application Ser. No. 06/892,423 
?led Aug. 4, 1986, now abandoned; application Ser. No. 
06/895,857 ?led Aug. 12, 1986, now abandoned, and appli 
cation Ser. No. 06/895,463 ?led Aug. 11, 1986, now aban 
doned. 

The present invention is related generally to the isolation 
and characterization of a new virus. More particularly, the 
present invention is related to providing a biologically pure, 
isolated human B" lymphotropic virus, molecular clones, 
nucleic acid, distinctive antigenic proteins and a method for 
detecting antibodies to the new virus. A virus of the type as 
described herein has not heretofore been known or'charac 
terized. The nature, properties, importance and various utili 
ties of the new virus are now presented. 
A virus, designated as human B-lymphotropic virus 

(HBLV or HHV-6 for human herpesvirus-6), was isolated 
from the peripheral blood lymphocytes of six individuals: 
one HTLV-HI(HIV-1) seropositive patient with AIDS-re 
lated syndrome, 1 HTLV-III seropositive patient with angio 
immunoblastic lymphadenopathy, 1 patient with dermato 
pathic lymphadenopathy, a patient with Mycosis fungoides, 
a patient with immunoblastic lymphoma, and l patient(GS) 
with acute lymphoblastoid leukemia (Table 1). All six iso 
lates were closely related by antigenic and molecular analy 
sis, and sera from all 6 virus positive patients reacted 
immunologically with each virus isolate (Table 1). In con 
trast, only 4 sera from more than 200 randomly selected 
healthy donors were seropositive. Subsequent tests showed 
a high number of normal blood donors had titers to HHV-6 
(59.5%). It was found that HBLV contains a large double 
stranded DNA genome, and is morphologically similar to 
some members of the human herpesvirus group. A detailed 
morphological analysis of HBLV is given below. 

It selectively infects freshly isolated human umbilical 
cord blood lymphocytes, B-cells and T cells, where it 
induces the appearance of characteristic large, refractile 
mononucleated or binucleated cells containing nuclear and 
cytoplasmic inclusion bodies. HBLV is distinguishable from 
all known human and sub-human primate herpesviruses by 
host range, biological effect on infected cells, and by a lack 
of immunologic, antigenic and genomic relatedness (Tables 
2 and 3). 

Despite morphological similarities, the host range of 
HBLV is different from all other members of the human 
herpesvirus group. For example, initial attempts to transmit 
the virus to a number of T and B lymphoblastoid cell lines, 
and to a variety of other cell types, were unsuccessful, but 
later tests showed that B- and T-cells, megakaryocytes and 
neural cells could be infected with HBLV. In contrast, 
Epstein-Barr virus (EBV) infects most B cells and some 
epithelial cells. Furthermore, other herpesviruses e.g., 
cytomegalovirus (CMV), Herpes Simplex I and II (HSV) 
and Varicella-Zoster virus (VZV), infect a variety of cell 
types, often inducing cytopathic effects. Immunological 
comparisons with EBV further emphasized these differ 
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2 
ences. For example, no EBV nuclear antigens were detected 
in HBLV-infected cord blood mononuclear cells. 

The virus of the present invention has been designated 
human B-lymphotropic virus (HBLV) because the virus was 
initially cultured from B-cells (the cells had cytoplasmic 
immunoglobulins), because the virus initially infects B-cells 
in vitro in cord blood cultures and because HBLV DNA 
sequences were found in only 3 lymphomas and all 3 were 
of B-cell origin. Comparative morphological features which 
distinguish HBLV from other human herpesviruses are listed 
in Table 4. 

For the identi?cation and isolation of HBLV, fresh 
peripheral blood mononuclear cells from AIDS patients with 
associated lymphoproliferative disorders were established in 
cell culture (Table 1). In the cultures of eight patients, 
primary cell cultures contained a small number of large, 
refractile mononucleated or binucleated cells which survive 
for short periods of time. These cells frequently contained 
intrarruclear and/or intracytoplasrnic inclusion bodies. Elec 
tron microscope examination revealed that these cells were 
infected by a DNA virus, 200 nm in diameter (FIG. 3). These 
large cells were also the only ones in culture expressing viral 
antigens, as measured by fixed and un?xed cell indirect 
immuno?uorescence assays (IFA) (FIG. 2) and by in situ 
hybridization (FIG. 1). All three virus-positive patients were 
homosexual males (2 white and 1 black, between the ages of 
35 and 44), who were seropositive for HTLV'III with 
AIDS-pneumocystic pneumonia, with Kaposi’s sarcoma, 
and with undifferentiated B-cell lymphoma. 

The presence of the unique large, refractile cells sug 
gested the need for further examination of patients demon 
strating morphologically similar cells in fresh tissues or 
culture. 

HBLV from all six patients could be transmitted to 
freshly isolated human leukocytes from umbilical cord 
blood, adult peripheral blood, bone marrow, and spleen 
(previously stimulated with PHA-P (phytohemagglutinin 
puri?ed)). After in vitro infection the large refractile cells, 
noted in primary cultures, appeared within 2-4 days post 
infection. These cells eventually became the predominant 
cells in the culture, surviving for an additional 8-12 days. 
During this time the other cells in the culture rapidly died. 
As in primary cell cultures, these large cells expressed viral 
nucleic acids as shown by in situ hybridization (FIG. 1), and 
viral antigens as detected by IFA (immuno?uorescent anti 
bodies) (FIG. 2). Virus production was con?rmed by elec 
tron microscopy (FIG. 3). HBLV-infected cells were typed 
for surface markers de?ned by speci?c monoclonal antibod 
res. 

Molecular probes which were derived from HSV-l 
(cross-reactive with HSV-2), CMV, EBV and VZV were 
used for comparisons with HBLV. While each individual 
viral probe hybridized to its homologous nucleic acids, 
HBLV was clearly distinct from these human herpesviruses 
(FIG. 10). Furthermore, the size of the HBLV genome was 
shown to contain a minimum complexity of 110 kb-pair as 
determined by analysis of sucrose gradient puri?ed viral 
DNA. Finer analysis indicates the genomic size to be about 
170 kb. This genome size, as well as other features (such as 
morphology), also distinguished HBLV from DNA viruses 
of the adenovirus, polyomavirus, papovavirus, and papillo 
mavirus groups. 

‘BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 shows the results of in situ hybridization of 
HBLV-infected human cord blood cells using pZVHl4 
HBLV probe. 


















