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Costimulation of T-cell-mediated tumor immunity

Work conducted in the 1950s and 1960s has demonstrateggctable by immunocompetent syngeneic mice. Tumor
that many experimentally induced, and some spontaneotgection was caused by an immune response induced by
mouse tumors express tumor-specific transplantation artie B7-transfected tumor cells and was primarily mediated
gens against which an immune response can be induced thaCD8 T-lymphocytes with CTL activity. Immunization
leads to tumor destruction in vivo (for a review, see [13]with B7+ tumor cells caused B7-negative wild-type cells
The immune response was found to be primarily mediatedpressing the same tumor antigen also to be rejected. This
by lymphocytes [14], although the role of antibodies mustork has since been confirmed and extended by other
not be discounted. Immune T-lymphocytes, including bothvestigators and has recently been reviewed [17].
CD8 cells with cytolytic T-cell (CTL) activity in vitro and A second ligand for CD28/CTLA.4, B7-2, has been
CD4+ T-helper cells, are the most important mediators adentified more recently [20]. Transfection of the B7-2
the immune response [12, 25]. gene into tumors gives results similar to those obtained
Work done in the late 1960s has provided some of thoy transfecting B7-1 [30]. No further improvment in tumor
first evidence that human neoplasms can also be recognirachunogenicity was detected by combining B7-1 with
by the immune system [14], and evidence suggested tBat-2.
some of the antigenic targets of the immune response wereTransfection of either B7-1 or B7-2 into tumors that are
oncofetal [16]. However, it was not until the past few yealisimunogenic, i.e., that can immunize a syngeneic host such
that precise information regarding some of these targéfst it becomes capable of rejecting a small transplant of
became available [3]. Antigens encoded by viral genes sumlls from the same neoplasm, vastly increases the level of
as the E6 and E7 genes of human papillomavirus (HPV) ifBmunogenicity against transplanted, wild-type tumor
[1, 5, 6, 26] are of particular interest, as are antigerells. In contrast, such transfection does not bestow im-
encoded by oncogenes [4, 15]. munogenicity on nonimmunogenic tumors [9]. However,
The reason why an antigenic neoplasm can developvie have recently demonstrated [21] that transfection of
an immunocompetent host remained unknown for mamyther B7-1 or B7-2 in combination with a second costi-
years. This situation was resolved by the demonstration timatilatory molecule, CD48, which is the ligand for CD2,
T-cell activation in response to an antigen needs a secdrastows immunogenicity upon two previously nonimmuno-
signal and that the key second signal is mediated via genic mouse tumors, sarcoma Agl04 and melanoma
interaction between the CD28/CTLA.4 receptors on K1735. Tumor-specific CTLs against Ag104 could be
lymphocytes and their ligand, B7, on antigen-presentinggnerated and used in adoptive transfer experiments to
cells [22]. Most tumors lack B7 [7, 8] and, hence, preseptevent death of mice from lung metastases established
their antigens in a way likely to be ignored by the immunby intravenous injection of wild-type cells.
system, sometimes even leading to anergy. By transfectingA large number of tumor antigens have been identified
the B7-l1 gene into tumor cells expressing the HPV-164, 13, 18, 23, 24, 28, 29]. Although most are differentiation
encoded E6 or E7 genes, Chen et al. [7] made thamntigens, which may not always be immunogenic in the
native host, there is no lack of molecules that are associated
with human neoplasms and are likely to induce an immune
Work presented at the 11th Bristol-Myers Squibb Nagoya Internationm@sponse in humans. Recent studies performed in a mouse
Cancer Treatment Symposi%’lm “Cytokines and New Anticancer Agemigodel system have shown that even the long-transplanted
on the Horizon of Oncology”, 24—25 November 1995, Nagoya, Japﬂ4 Iymphoma, which has a low, albeit detectable, im-
K. E. Hellstram - L. Chen- I. Hellstrom (=) munoger_licity.when studied using cla_ssic e}pproaches in
Bristol-Myers Squibb Pharmaceutical Research Institute, syngeneic mice, can, after transfection with the B7-1
3005 First Avenue, Seattle, WA 98121, USA gene, induce a CTL response that recognizes at least six
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different antigenic peptides [19]. In contrast, wild-type EL40. Finck BK, Linsley PS, Wofsy D (1994) Successful treatment of
cells induce only a weak CTL response to only one or tWﬁ
peptide fractions. :

The identification of many potential antigenic targets for

murine lupus with CTLA4Ig. Science 265: 1225

Garrido F, Cabren T, Concha A, Glew S, Ruiz-Cabello F, Stern PL
(1993) Natural history of HLA expression during tumor develop-
ment. Immunol Today 14: 491

an immune response, as well as the elucidation of the ralz Greenberg PD (1991) Adoptive T cell therapy of tumors: mechan-
of costimulation via second Signa|5, has increased the isms operative in the recognition and elimination of tumor cells.
probability that active immunization against cancer ant’l-3
gens will prove to be therapeutically useful in humans.”
However, there are at least two important problems to immunotherapy of cancer with vaccines. New York Academy of
overcome. First, many tumors are deficient in the mechan- Sciences, New York, p 24

isms needed for antigen processing, transport, and pre

tation by multiple histocompatibility complex molecules [245
11]. Although this deficiency is often quantitative rather
than qualititative and affects the ability of tumors to induc&é. Hellstran K, Hellstram |, Shepard TH (1970) Cell-mediated

an immune response more than the ability to serve as its
target [17], it remains one of the greatest obstacles to the

Adv Immunol 49: 281

Hellstfon I, Hellstram KE (1993) Tumor immunology: an over-
view. In: Bystryn JC, Ferrone S, Livingston P (eds) Specific

5'Jéh_HeIIstr”cm K, Hellstram | (1969) Cellular immunity against tumor-

specific antigens. Adv Cancer Res 12: 167
Hellstran KE, Hellstrom | (1989) Oncogene-associated tumor
antigens as targets for immunotherapy. FASEB J 3: 1715

immunity against antigens common to human colonic carcinomas
and fetal gut epithelium. Int J Cancer 6: 346
Hellstran KE, Hellstram |, Chen L (1994) Can co-stimulated

therapeutic use of active immunization to tumor antigens. tumor immunity be therapeutically efficacious? Immunol Rev 145:
Another problem is likely to be the local down-regulation
of T-cell responses at the tumor site, a phenomenon tA&t Houghton AN, Setaluri V, Bouchard B, Naftzger C, Hara I,
may be related to decreased expression of certain T-cel
signal molecules at that site [10, 27]. We are hopeful that
the mechanisms responsible for this down-regulation will

be identified and approaches to overcome its impact dev&$-

oped.
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