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al., 1990a), mixed connective tissue diseases (MCTD) (Rucheton er al., 1985),
systemic lupus erythematosus (SLE) (Talal ef al., 1990b; Phillips e af., 1986), and
cryoglobulinemia (Perl er al., 1991). In SS and SLE patients, serum antibodies
that cross react with proteins from HIV-1 have been identified; in MS and
cryoglobulinemia, antibodies cross reacting with HTLV-1 proteins have been
identified: and in MCTD, antibodies against murine leukemia viru§ have been
demonstrated. Supporting evidence for a cauml relationship between the viral
proteins and autoantibodies was obtained in a mouse model in which an
autoantibody reactive with anti-UT RNP coulc m: generated by immunization
with a retroviral gag protein (Query and Keum 1987).

In addition to providing potential antigenic determinants to which a cross-
reactive autoimmune response could be generated, retroviral sequences may
influence the immune system through direct effects of their proteins. This
mechanism is demonstrated by the retroviral envelope protein termed plSE,
which has been shown to exert direct immunosuppressive effects by inhibiting
stimulation of lymphocytes (Hebebrand er al, 1979; Cianciolo er al., 1985;
Mitani er al., 1987). An endogenous retroviral sequence homologous to plSE has
also been identified and appears to produce similar immunosuppression (Krieg
et al., 1989a).

To investigate potential roles for ERVs in autoimmune disease, Perl et al.
(1989) recently identified and isolated a new ERV (HRES-1/1) that was present
in the DNA of activated T cells obtained from a patient with Type 1
cryoglobulinemia. This defective retrovirus contains an apparently intact long
terminal repeat and viral elements that are homologous to segments of the gay
region of HTLV-1 (Perl er al., 1989). The goals of the presenf study were to
further characterize HRES-1/1 in terms of ¢ gﬁcm)miu representation and poly-
morphism and to assess potential functions of the ERV through an investigation
of its transcriptional activity in different tissues. We here report that HRES-1/1
locus is transcriptionally active in a tissue specific manner, transcriptional
activity is not cell-cycle dependent, there is a second polymorphism associated
with the locus, and the locus has a striking homology with a ras-related gene,
suggesting a new function for this HRES-1/1 in oncogene transmission.

Materials and Methods

Cell lines. Al cell lines were obtained from the American Type Culture Cotection (exeept for
HL-60 lines which were a gift of Dr. C Abboud, University of Rochester and MA-T ¢ells, which were
isoluted from a patient with cryoglobulinemin) and maintained in cither DMEM or RPMI medium
(Sigma), as recommended by the ATCC, Human celt lines reported in the study are as follows,
FHs738Lu (normal foctal tung), Hs294T (melanoma), Hs638 (glioma), CaOQv-3 (ovarian carcinomil,
Kato T (gastric carcinomay, K562 (chronic myclogenous feukemia), Jurkat (T-cell feukemia), Daudi
(Burkit's lymphoma), NCI-H69 (lung-small cell carcinoma), Colo-320 (colon Auluu‘\aumumnmy
Hs67 (normad thymus), and JAR (placental choriocarcinoma).

Southern blor analysis. DNA was isolited from cells by standard me thmls( ambrook er af., 1989).
10pg ol genomic DNA isoluted from cell lines was digested with cither Hindli ar EeoRI and
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was present in autoimmune-prone mice that was undetectable in control mice.
Further, this differential expression was present prior to disease onset in the
autoimmune mice. The hypothesis that these and other observations generate is
that endogenous retroviral proteins may be displayed on the cell surface and
when recognized by the immune system in the appropriate context could
stimulate a self-perpetuating immune response (Krieg er al., 1988; Krieg et al.,
19894, b). This hypothesis has been supported by human studies in which cross-
reactive antibodies have been found in patients with mixed connective tissue
disorders (Rucheton er al., 1985), Antibodies that react with a number of
retroviral proteins have also been described in patients with cryoglobulinemia
(Brookes et al., 1991: Perl et al., 1991).

In addition to the mechanisms described in the above studies, the homology
between HRES-1/1 and rab suggests novel functions by which an endogenous
sequence might cc«)mribme to pathology. One mechanism by which this homo-
logy may be significant in disease is by facilitating transmission of this ras-
related gene or other oncogene elements. Since ERVs are thought to have
become dispersed throughout the genome thr'(‘)ugh zu"r'mk’f"lcz;tticm of the ERV
and its flanking sequences, (Steele er al., 1980), it is possible that an associated
oncogene could fortuitously be tr«n"mmcami in tt'm process and potentially
activated. In addition, since the coding strand of this ERV is homologous to the
anti-sense strand of the ras-related gene, the sequence could not have been
acquired through reverse transcription, which suggests an unusual mechanism
of oncogene element translocation

A further function of ERVs has been proposed in murine studies on
intracisternal A particles (IAPs), which are defective endogenous retrovirions.
These studies suggest that the [APs may contribute to neoplastic transformation
of cells through activation of growth hormone genes or other cellular proto-
oncogenes (Kuff, 1990). IAPs have also been detected in the salivary glands of
patients with Sjogren’s syndrome (Garry et al., 1990).

A second potential mechanism of action related to the homology is through
regulation. Action through regulation could include a competition for transcrip-
tion factors, or a regulatory product encoded by one sequence affecting
activation of the other, or that when one sequence is transcribed it activates (or
represses) the other. Alternatively, perhaps there may be an association with the
G protein function of the ras-related gene that could be relevant to the
malignant transformation observed in cryoglobulinemia patients. Further inve-
stigation will be necessary to determine the role of this sequence in the
pathogenesis of cryoglobulinemia.
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