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Detection of Provirus in an HTLV-II Producer CD8+ T Cell Line by Polymerase

Chain Reaction Combined with Digoxigenin-ELISA Method
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A human T-cell lenkemia virus type II (HTLV-II) producer cell line, designated HTLV-IIA, was
established by cocultivation with leukocytes from an anti-human T-cell leukemia type I (HTLV-I)
antibody-positive white male intravenous drug abuser and a healthy Japanese female. The cell line was
examined for viral antigens by the indirect immunofluorescence methed. The cytoplasm of over 80%
of the cells was brilliantly stained. Cytogenetically, the cell line has a normal female karyotype.
Electron micrescopy of the HTLV-IIA disclosed many C-type retrovirus particles of mature,
immature and non-cored types in the extracellular spaces. The surface markers of the transformed
cells are CD2+, CD3 +, CD4— and CD8 +. To distinguish between HT1L.V-I and HTLV-II infection
in the cell line, a method for detection of the HTLV-IT provirus was developed by combining the

polymerase chain reaction method with digoxigenin-enzyme-linked immunosorbent assay method.
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Human T-cell leukemia virus type I (HTLV-I) and
human T-cell ieukemia virus type II (HTLV-II) have
been associated with adult T-cell leukemia (ATL),”
HTLV-I-associated myelopathy”? or tropical spastic
paraparesis” and a T-cell variant of hairy-cell leukemia.?
HTLV-I has been found to be highly endemic among
patients and healthy carriers in the regions of Japan,” the
Caribbean,” Africa® and the southeastern part of the
United States.” On the other hand, only two patients
have been found to have HTLV-II infection in unusual T
cell malignancies resembling hairy-cell leukemia.*® The
low number of patients with HTLV-II infection has
made it difficult to determine its association with or
causative role in any specific disease. Recently, a high
rate of HTLV-H infection was found in seropositive
intravenous (iv) drug abusers in New Orleans.” Serologi-
cally, however, it has not been possible to distinguish
between HTLV-I and HTLV-II because of their rela-
tively high amino acid sequence homology, resulting in
substantial cross-reactivity.'” But, recently, to distinguish
between HTLV-I- and HTLV-II-infected persons, the
polymerase chain reaction (PCR) method was developed
for detection of the HTLV-II proviral genome.'” This
method and modifications of it involve radioactive label-
ing of the 5" end of one oligonucleotide of the primer pair
or probe.

We established an HTLV-II producer cell line to bio-
logically characterize viral infected cells and we
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developed a method for non-radioactive detection of the
HTLV-II proviral genome by combining the PCR
method with digoxigenin(Dig)-ezyme-linked immuno-
sorbent assay (ELISA) method.

A blocd sample was obtained from a 35-year-old white
male iv drug abuser in New York. The serum titer value
of the anti-HTLV-I antibody was X 1024 as measured by
the particle agglutination test (PA) method (Fujirebio
Inc.).'? The sera reacted negatively to anti-human im-
munodeficiency virus type I (HIV-I) antibody and hepa-
titis surface antigen. Leukocytes from 20 ml of peripheral
blood of the drug abuser were separated on Ficoll-
Conray gradients (donor cells), after which they were
cultured at 1X 10°%/ml in a 35 mm Petri dish with RPMI
1640 medium, supplemented with 109 human cord
serum, 10% fetal calf serum and antibiotics. Simul-
taneously, leukocytes (13X 10°/ml) separated by Ficoll-
Conray gradients from an anti-HTLV-I antibody-
negative healthy Japanese female (recipient cells) were
added to the dish containing the donor cells. Cultured
cells were incubated at 37°C in a humidified atmosphere
(5% CO,) and fed twice weekly. After 3 to 4 weeks of
co-culturing, scattered foci of cell aggregates were noted
on macrophage sheets, These cell aggregates increased in
size and number and the first subculture was made one
month later. To date (January 1990), the transformed
cells have been maintained in continuous culture for over
8 weeks. These cells are morphologically lymphoid and in
suspension (Fig. 1). However, they seem to have grown
more slowly than ones cultured by the co-culture method
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of anti-HTLV-I-positive cells and negative cells previ-
ously reported.™ The transformed cells have the normal
karyotype of recipient cells, ie., 46,XX. The surface
markers of the transformed cell line are CD2+ (92%),
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Fig. 1. Phase-contrast micrograph of the transformed HTLV-
1A cell line.

CD3+ (55%), CD4— (6%) and CD8+ (66%). The
transformed cells were examined for viral antigens by
indirect immunofluorescence using monoclonal antibody
against HTLV-I-related antigens, i.e., P28 and P19. The
cytoplasm of over 80% of the cells was brilliantly
stained. Electron microscopy of the cells revealed many
C-type retrovirus particles of mature, immature and non-
cored types in the extracellular spaces (Fig. 2). To detect
the HTLV-II provirus genome in both primary cells and
transformed cells, DNA from these cells was subjected to
PCR analysis with the following modification. DNA was
prepared from samples of approximately 10° cells of each
type by SDS-proteinase K treatment, followed by phenol
and chloroform extraction. Then 1 g of DNA was
subjected to 30 cycles of PCR amplification. A primer
pair complementary to a conserved region of pol
(SK58/8K59) was used in the amplification of HTLV-II
DNA sequences. The designated primer SK58 is com-
plementary to the viral minus strand and SK 59 to the
plus strand. SK 58 is situated at the position from 4198 to
4217 in the pol region of HTLV-II virus sequences and
SK59 from 4281 to 4300, After amplification, 10 gl of the
reaction mixture was used for further analysis by 1.8%
agarose gel electrophoresis, followed by denaturing in 0.5

Fig. 2. Electron micrograph of the transformed HTLV-IIA cells showing extracellular type C retrovirus particles. < 57,000.
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Fig. 3. Detection of HTLV-II provirus in the transformed
HTLV-IIA cell line by PCR combined with Dig-ELISA
method. Lane 1: primary cells. Lane 2: transformed cell line.
Lane 3: healthy anti-HTLV-I antibody-negative cells. Lane 4:
MT-2 cell line.

M NaOH/1.5 M NaCl solutions and transfer onto a
‘Hybond N’ (Amersham) nylon membrane. After pre-
hybridization: and hybridization with the 3" end-Dig-11-
dUTP-labeled SK60 probe, the filter was washed,
blocked with blocking reagent, reacted with polyclonal
sheep anti-Dig Fab fragments conjugated to alkaline
phosphatase and colored with nitro blue tetrazolium
(NBT) and 5-bromo-4-chloro-3-indolyl phosphate solu-
tions. The SK60 probe was an oligonucieotide of a pol
region in the HTLV-II provirus DNA sequences.'* The
designated SK60 probe is complementary to the viral
plus strand. The SK60 is situated at the position from
4237 to 4276 in the pol region of HTLV-II virus genome
sequences. Dig-11-dUTP labeling of the 3'-OH end SK60
probe was carried out with a DNA tailing kit
(Boehringer Mannheim Inc.). The position of the 103-
nucleotide (nt) HTLV-II-specific amplified DNA prod-
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A unique HTLV-II, isolated from a patient with a
T-cell variant of hairy-cell leukemia, has been shown to
be distinct from HTLV-I by immunologic” and molecu-
lar criteria.'” The HTLV-Il-infected T-cell line Mo-T
was lethally X-irradiated and cocultivated with normal
human peripheral blood lymphocytes. This cocultivation
resulted in the transformation of normal cells.'® In the
present study, we also examined transformation by
cocultivation with normal human peripheral blood lym-
phocytes and ones from the drug abuser. The trans-
formed cells showed the T suppressor-cell phenotype
(669 ) and much small cell debris in scattered foci of cell
aggregates with increased culture times. Recently,
Rosenblatt ez al.'” reported integration of the HTLV-II
genome in CD8+ T-cells from a patient with atypical
hairy cell leukemia. Therefore, HTLV-II may be
associated with CD8+ cell phenotype. Our HTLV-II
producer cell line should contribute to further elucida-
tion of the mechanisms involved in the pathogenesis of
multiple maladies associated with HTLV-II, The molecu-
lar methods for HTLV-I, HTLV-II and HIV detection
should be the most rigorous in asymptomatic individuals
because of the low proportion of infected cells. Recently,
a modification of the PCR method was used to detect
HTLV-I, HTLV-II and HIV infection directly in DNA
obtained from fresh blood samples.”*'® The PCR
method and its modifications are sensitive and rapid.
However, hybridization probes of the PCR method are
commonly labeled with the radioisotope **P. Radioiso-
tope probes are generally inconvenient to use and have
short half lives. Recently, non-radioactive probes have
been developed to overcome these deficiencies of radio-
isotope probes.”” The present method for detection of the
HTLV-II provirus genome, which combines the PCR
method with Dig-ELISA method, might be suitable for
distinguishing HTLV-II- from HTLV-I-infected cells or
for the detection of various virus-infected cells by means
of non-radicisotope analysis.
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