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Presence of HTLYV in a Subset of T Cells from an Infected Patient:
Some Immunochemical Properties of the Infected Cells

M. S. Reitz, D. Mann, M. F. Clarke, V. S. Kalyanaraman, M. Robert-Guroff, M. Popovic,

and R. C. Gallo

We have previously reported the isolation
of a retrovirus (HTLV for human T-cell
leukemia-lymphoma virus) from a patient
with cutaneous T-cell lymphoma [3].
HTLV was shown to be unrelated to pre-
viously described retroviruses and not en-
dogenous to humans, and integrated pro-
viral DNA was present and expressed into
mRNA in the malignant T cells of the same
patient [5]. A closely related virus was sub-
sequently isolated from a patient with cu-
taneous T-cell leukemia-lymphoma [4].
Since then we (Popovic etal., in prep-
aration; Gallo et al. and Sarin etal., this
volume) and others [2] have also isolated
virus from a number of other patients. All
appear quite closely related to the first
HTLV isolate (Popovic etal., submitted;
Gallo et al., this volume). )
Subsequent to the discovery of HTLV in
two separate T-cell lines from the first pa-
tient (CR), we became aware of the exis-
tence of independently derived T- and
B-cell lines from the same patient, es-
tablished in Dr. T. Waldmann’s laboratory.
This gave us the opportunity to determine
the distribution of an HTLV-infected pa-
tient. The cell lines used ‘in this study
include: HUT-102, a TCGF-independent
T-cell line established from the peripheral
lymph node of CR using purified TCGF
[4]; clones B2 and A9, TCGF-independent
sublines of HUT-102 [1]; CTCL-3, TCGF-
dependent T-cell lines established from the
peripheral blood of CR using purified
TCGF; CTC-16, TCGF-dependent T-cell
line established from the peripheral blood
of CR using crude TCGF [7]; C6 and G5,
TCGF-dependent sublines derived from
CTC-16 by the limiting dilution method;

and CR-B, a B-cell line derived from pe-
ripheral blood after immortalization with
Epstein-Barr virus strain B-95. The pres-
ence of HTLV was assayed in at least one
of several ways: (1) pl9 was assayed by in-
direct immunofluorescence using a murine
monoclonal antibody; (2) p24 was assayed
with a RIP assay using goat hyperimmune
sera (see Sarngadharan et al., this volume);
(3) RNA and (4) DNA were assayed by
liquid hybridization as described by Reitz
et al. [5].

HTLV was abundantly present in the
HUT-102 line and the derived clones B2
and A9 (Table1). The great majority
(~90%) of these cells expressed p19, and
provirus was present at three to four copies
per haploid genome. CTCL-3 also con-
tained HTLYV, since 15%—-20% of these cells

Table 1. Surface markers of HTLV-infected cells

Cell line Virus OKT markers (% cell+)
3 4 6 8 10

T cells

Clone B2 + + % 5 2 2

2
Clone A9 ++ 5 70 5 5 ND
CTCL-3 + 7 9 15 15 19
CTC-16 + 29 8 12 6 5
Clone C6 te 75 5 10 2 4

Clone G5 e 26 5 ND 62 ND
B cells

CR-B - 5 5 75 5 5
ND, not done

* No pl9 or proviral DNA detectable. Low

levels of p24 present
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Table 2. HLA typing of cell lines derived from patient CR

Cell lines HLA-A HLA-B HLA-DR and MB

T cells

HUT-102 Aw30, Aw3l B17, BI8 DR2, DRw6, MB
(A10), (A11), (A29) (Bw35), (Bw50)

B2 (HUT-102) Aw30, Aw3l B17, B18 DR2, DRw6, MB
(A10), (A11), (A29) (Bw35), (Bw50), (B12)

A9 (HUT-102) Aw30, Aw3l B17,B18 DR2, DRw6, MB
(A10), (A11), (A29) (Bw35), (Bw50), (B7)

CTCL-3 Aw30, Aw3l B17, B18 DR2, DRw6, MB
(A10), (A1) (Bw35)

G5 (CTC-16) Aw30, Aw31 B17, B18 DR2, DRw6, MB
(A10), (A11), (A29)

C6 (CTC-16) Aw30, Aw31 B17, B18 DR2, DRw6, MB

B cells

CR-B Aw30, Aw3l B17, B18 DR2, DRw6, MB

express p19. In contrast, the B-cell line (like
normal human T cell) does not express
either viral protein. Viral RNA and provi-
ral DNA are not detectable even under
conditions which would detect one proviral
copy per eight haploid genomes.

CTC-16 also contains HTLV-infected
cells since 35%—40% of the cells express
p19. C6 and G5, derived from CTC-16, are
negative for both pl19 and proviral DNA
(to a Cot of 20,000). Low levels of p24 are
detectable (~1% of that observed with B2
and A9). Our interpretation of this data is
that C6 and G5 are not clonal with respect
to HTLV provirus and that only a few cells
are infected and producing protein. Since
the p24 assay is more sensitive than the p19
assay under the conditions used, low levels
of p19 expression could give a negative re-
sult.

All the cell lines were analyzed for
surface markers with a FACS II cell
sorter. The cells within the cultures with
high levels of HTLV tended to be
OKT 47376787107 (Table 1). C6, which
contained mostly uninfected cells, was pre-
dominantly OKT 37476787107, and G5
(also mostly containing uninfected cells)
was largely OKT 8* 374", Thus, in patient
CT, HTLV appears to be mostly present in
the peripheral blood in a particular set of T
cells.
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All the cell lines used were typed for
HLA expression in order to verify that they
originated from CR. All had the same
HLA-DR haplotype as the patient and all
expressed HLA-Aw30 and Aw31 and
HLA-B17 and -B18, consistent with the
haplotype of fresh cells from CR and with
that of his parents (Table 2). However, all
the infected T-cell lines expressed extra,
inappropriate HLA determinants on all of
the cells, as judged by microcytotoxicity as-
says. This has now been observed with in-
fected T cells from six different patients
and with cord blood T cells infected with
HTLV in vitro. DNA was purified from T
and B cells, and digested with different re-
striction enzymes. We then hybridized
these DNA digests to labeled HLA cloned
DNA [6], by the Southern blot technique.
Most restriction patterns for the two DNAs
were similar, indicating that there are no
massive rearrangements of the HLA gene
complex. However, the patterns differed
after digestion with Hpall and Xhol. Since
these enzymes are inhibited by DNA
methylation, this suggests that the band T
cells differ with respect to the degree of -
methylation of their HLA class I genes.
Whether this is due to virus infection is a
question of obvious interest. The exact
nature of these possible methylation dif-
ferences, as well as of the proteins which



carry the apparently inappropriate HLA
determinants, is currently under investi-
gation.
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