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Mechanism of Tumor Eradication by Transfer of Sensitized T Cells.
S. Shy and P.A. Cohen. Center for Surgery Research, The Cleveland
Clinic Foundation, Cleveland, OH 44195, U.S.A.

Lymph nodes (LN) draining tumor vaccines are a rich source of
sensitized T cells. Upon ex vivo stimniation with anti-CD3 and IL-2, they
mature into potent effector cells. When systemically transferred, they are
capable of eradicating advanced murine tumors established i the lung,
skin and bram. In the absence of defined tumor matigens, we found that
semsitized T cells belonged exclusively to a sub-population of cells with
down-regulation of the homing molecule, L-selectin. With purified L~
selectin™ cells, CD4 and CD3 T cells could independently mediate tumor
regression bui the combination of both subsets of T cells demonstrated
the greatest therapeutic efficacy. Since most solid tumors do not express
MHC class T molecules, we found that the transferred cells recognized
tumor antigens indirectly through cross-priming by the host APCs
Extensive mechanistic studies have revealed that the transferred T cells
must gain access to infiltrate into the tumor mass and this process is
dependent on G protein-coupled chemokine seceptors required for
dispedesis, but is not immunologically specific. However, antigenically
specific proliferation of infiltrating T cells at the tumor site is required for
therapeutic efficacy. The proliferation of T cells may be enhanced by
conjunctional treatment with [L-2 or mAb to ligate T cell costimulatory
molecuies such as OX-40R and 41BB. However, exogencus IL-2
treatinent had deleterious effects on T cells by inhibiting their trafficking
to tumors located in the brain but not in the lung. These studies have
belped establish necessary principles and methedologies for the design of
adoptive T-cell immunotherapy m the treatment of patients with renal cell
carcinoma, matignant melanoma and high-grade gliomas. Clinical trial
results suggest vaccine design to sugment LN immune responses may
prove to be critical for improved therapeutic outcome.
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T cell polarization in tumor vaccine draining lymph oodes
(TVDLN) correlates with the tumor immunogenicity

Winter, H., Hu, H-M., Hatz, R., Schildberg, F.W., Fox, B.A.

The THI/TH2 paradigm is crucial for the understanding of the
dichotomy of the acquired immune response in cell mediated (TH1) and
humoral immunity (TH2). Here we investigated whether tumor
immunogenicity determines the immmme response in TVDLN. Three
methylcholanthrene induced sarcomas (MCA304, 309, 310) and three
prostate tumors (MPR3, 4, 5) with defined immunogenicity were
examined for their potential to polarize T cells to 8 TH1 {FN-y) or TH2
(IL-4) phenotype. C57BL/6 mice were vaccinated s.c. with 10° tumor
cells. TVDLN were harvested 8 days later and L-selectin® T cells
selected by magnetic bead separation to enrich for tumor-sensitized T
cells. Tumor-specific cytokine release of the activated T cells was
determined by ELISA. Immunogenic tumors {(MCA304, 309, MPR4)
induced predominant TH1 T cells with high tumor-specific IFN- y {234
pg/ml} and low 11-4 (32 pg/ml) releass (INF- y:IL~4 = 17.9, mean of @
exps.). In contrast, weakly (MCA310) and non-immunogenic tumors
(MPR3, 5) sensitized predominant TH2 T cells with tumor-specific TL-4
(90 pg/ml) and low IFN-y (16.8 pg/ml) release (INE-y:[L-4 = 0.57,
mean of 9 exps.). There is a significant correlation (p < 0.025) between
immunogenicity and the IFN-y:[L-4 ratio {mean of 18 exps.). Poorly
immnogenic tumors induced a predominant TH2 immune response,
whereas imnmnogenic tumors exhibited a predominant TH1 response.
Our results suggest that the failure of tumor vaccination is due to the
nature of the immune response, not to its absence.
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A TGFBRII frameshift mutation derived CTL epitope recognised by
HLA-A2 restricted CD8+ T cells

Ingvit Smterdal’, Marianne K. Gjertsen', Per thar Straten’ and Gustav Gandernack'
'Secrion for Immunotherapy, Depwtment of Immunology. Ths Norvegian Radiwm
Haspital, University of Oslo, Norway.

Department of Tumor Cell Biology, Division of Cancer Biology, Danish Cancer
Society, Copenhagen, Denmark.

Microsatellite instability (MSI) is recognised as genome-wide alterations
in repetitive DNA sequences caused by defects in the DNA mismatch
repair machinery. Such mutation patterns have been found i most
analysed malignancies from patients with hereditary pon-polyposis
colorectal cancer (HNPCC), and in spprodmately 15% of sporadic
colorectal cancers. In cancers with the MSI phenotype, microsatellite-like
sequences in coding regions of various cancer-relaied genes inchuding
transforming growth factor §§ receptor type II (TGFBRII) are targets for
mutations. The TGFSRIE gene harbors & 10 bp polyadenine tract and
mutations within this region are found in 90% of MSH colorectal
cancers. The frameshifi mantations result in new amino acid sequences
prematurely terminating where a novel stop codon appears. In this study
we have defmed a new cytotoxic I’ lymphocyte (CIL} epitope
(RLSSCVPVA), carrying a good HLA-A*0201 binding motif, and
resulting from the most commeon frameshift mutation in TGFBRI. A CTL
line and several CIL clones were generated from an HLA-A2+ normal
donor by repeated stinmulation of T cells with dendritic cells pulsed with
the peptide. One of the CTL clones was able to Lill 4 HLA-A2+ colon
cancer cell fme harbouring mutant TGFBRIl. This epitope may be a
valuable component in cancer vaccines directed at MSI+ carcinomas.
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Induction of T cell immmne response after DNA immunization with
human Cytochrome P450 CYP1B1 — a poteatial cancer therapy.
Urban Ramstedt,Chistine Barbon, Lisa Moore, Richard Parent, Mary
Lynne Hedley, Goeffrey Cole.
ZYCOS Inc., 44 Hartwell Avenue, Lexington, MA 02421, USA
Cytochrome P450 constitutes a large family of enzymes
participatmg in the oxidstive activation and/or deactivation of a range of
endogenous compounds and xenobiotics. The human CYPL gene family,
one of the major P450 families, consists of three individual forms
classified into two sub-families. CYP1B1, 2 member of one sub-family, is
543 aa long, located in the ER and mitochondria, and structurally distinct
from the two members of the CYPIA sub-family. Varous types of
cancers  show  tumor-specific  expression of CYPIBIL.
Immumohistochemistry demonsirste Teactivity to pmitiple tumors
including bladder, breast, colon, kidney, lung, esophagus, ovary, skin,
stomach, uterus, bram snd others. CYP1B1 DNA constructs, including
selective mutations that inactivate its biologic activity, have been
evaluated in HLA-A2 transgeoic mice. Animals received 100ug DNA
intrarmuscularly every 2 weeks and ELISpot assay was done 12 days after
eack boost (1-3 boosts). T cell response was tested against recombimant
Viccinia-CYPIE]1 or peptide pulsed EL-4A2/Kb lymphonta target cells
High reactivity to the CYP1B1 epitope 190 and recVaccinia-1B1 was
consistently found in imnwmnized animals. None of these animals had
pathologies distinct from the negstive conmtrols. The human CYP1BI
DNA vector formulated with our biodegradable polymer microspheres
delivery system is currently evalusted ss a candidste cancer vaccine,
Results obtained using this DNA delivery system for induction of CTL
targeting CYP1B1 will be discussed.



