
   

 

44

4. Literaturverzeichnis 

 

Acuto, O., and Michel, F. (2003). CD28-mediated co-stimulation: a quantitative support for TCR 

signalling. Nat Rev Immunol 3, 939-951. 

Alderson, M. R., Smith, C. A., Tough, T. W., Davis-Smith, T., Armitage, R. J., Falk, B., Roux, E., 

Baker, E., Sutherland, G. R., and Din, W. S. (1994). Molecular and biological characterization of 

human 4-1BB and its ligand. Eur J Immunol 24, 2219-2227. 

Alegre, M. L., Frauwirth, K. A., and Thompson, C. B. (2001). T-cell regulation by CD28 and CTLA-

4. Nat Rev Immunol 1, 220-228. 

Allegretta, M., Nicklas, J. A., Sriram, S., and Albertini, R. J. (1990). T cells responsive to myelin basic 

protein in patients with multiple sclerosis. Science 247, 718-721. 

Arch, R. H., and Thompson, C. B. (1998). 4-1BB and Ox40 are members of a tumor necrosis factor 

(TNF)-nerve growth factor receptor subfamily that bind TNF receptor-associated factors and activate 

nuclear factor kappaB. Mol Cell Biol 18, 558-565. 

Baecher-Allan, C., Brown, J. A., Freeman, G. J., and Hafler, D. A. (2001). CD4+CD25high regulatory 

cells in human peripheral blood. J Immunol 167, 1245-1253. 

Baecher-Allan, C., and Hafler, D. A. (2004). Suppressor T cells in human diseases. J Exp Med 200, 

273-276. 

Bertin, J., Armstrong, R. C., Ottilie, S., Martin, D. A., Wang, Y., Banks, S., Wang, G. H., Senkevich, 

T. G., Alnemri, E. S., Moss, B., et al. (1997). Death effector domain-containing herpesvirus and 

poxvirus proteins inhibit both Fas- and TNFR1-induced apoptosis. Proc Natl Acad Sci U S A 94, 

1172-1176. 

Bertram, E. M., Dawicki, W., Sedgmen, B., Bramson, J. L., Lynch, D. H., and Watts, T. H. (2004). A 

switch in costimulation from CD28 to 4-1BB during primary versus secondary CD8 T cell response to 

influenza in vivo. J Immunol 172, 981-988. 

Bieganowska, K. D., Ausubel, L. J., Modabber, Y., Slovik, E., Messersmith, W., and Hafler, D. A. 

(1997). Direct ex vivo analysis of activated, Fas-sensitive autoreactive T cells in human autoimmune 

disease. J Exp Med 185, 1585-1594. 

Bielekova, B., Goodwin, B., Richert, N., Cortese, I., Kondo, T., Afshar, G., Gran, B., Eaton, J., Antel, 

J., Frank, J. A., et al. (2000). Encephalitogenic potential of the myelin basic protein peptide (amino 

acids 83-99) in multiple sclerosis: results of a phase II clinical trial with an altered peptide ligand. Nat 

Med 6, 1167-1175. 



   

 

45

Blankenstein, T., Cayeux, S., and Qin, Z. (1996). Genetic approaches to cancer immunotherapy. Rev 

Physiol Biochem Pharmacol 129, 1-49. 

Blattman, J. N., and Greenberg, P. D. (2004). Cancer immunotherapy: a treatment for the masses. 

Science 305, 200-205. 

Boatright, K. M., Deis, C., Denault, J. B., Sutherlin, D. P., and Salvesen, G. S. (2004). Activation of 

caspases-8 and -10 by FLIP(L). Biochem J 382, 651-657. 

Boise, L. H., Minn, A. J., Noel, P. J., June, C. H., Accavitti, M. A., Lindsten, T., and Thompson, C. B. 

(1995). CD28 costimulation can promote T cell survival by enhancing the expression of Bcl-XL. 

Immunity 3, 87-98. 

Borgland, S. L., Bowen, G. P., Wong, N. C., Libermann, T. A., and Muruve, D. A. (2000). Adenovirus 

vector-induced expression of the C-X-C chemokine IP-10 is mediated through capsid-dependent 

activation of NF-kappaB. J Virol 74, 3941-3947. 

Boussiotis, V. A., Freeman, G. J., Griffin, J. D., Gray, G. S., Gribben, J. G., and Nadler, L. M. (1994). 

CD2 is involved in maintenance and reversal of human alloantigen-specific clonal anergy. J Exp Med 

180, 1665-1673. 

Brand, K., Klocke, R., Possling, A., Paul, D., and Strauss, M. (1999). Induction of apoptosis and 

G2/M arrest by infection with replication-deficient adenovirus at high multiplicity of infection. Gene 

Ther 6, 1054-1063. 

Bretscher, P., and Cohn, M. (1970). A theory of self-nonself discrimination. Science 169, 1042-1049. 

Bretscher, P. A. (1999). A two-step, two-signal model for the primary activation of precursor helper T 

cells. Proc Natl Acad Sci U S A 96, 185-190. 

Cannons, J. L., Hoeflich, K. P., Woodgett, J. R., and Watts, T. H. (1999). Role of the stress kinase 

pathway in signaling via the T cell costimulatory receptor 4-1BB. J Immunol 163, 2990-2998. 

Cannons, J. L., Lau, P., Ghumman, B., DeBenedette, M. A., Yagita, H., Okumura, K., and Watts, T. 

H. (2001). 4-1BB ligand induces cell division, sustains survival, and enhances effector function of 

CD4 and CD8 T cells with similar efficacy. J Immunol 167, 1313-1324. 

Cayeux, S., Beck, C., Aicher, A., Dörken, B., and Blankenstein, T. (1995). Tumor cells cotransfected 

with interleukin-7 and B7.1 genes induce CD25 and CD28 on tumor-infiltrating T lymphocytes and 

are strong vaccines. Eur J Immunol 25, 2325-2331. 

Cayeux, S., Beck, C., Dörken, B., and Blankenstein, T. (1996). Coexpression of interleukin-4 and 

B7.1 in murine tumor cells leads to improved tumor rejection and vaccine effect compared to single 

gene transfectants and a classical adjuvant. Hum Gene Ther 7, 525-529. 



   

 

46

Chang, D. W., Xing, Z., Pan, Y., Algeciras-Schimnich, A., Barnhart, B. C., Yaish-Ohad, S., Peter, M. 

E., and Yang, X. (2002). c-FLIP(L) is a dual function regulator for caspase-8 activation and CD95-

mediated apoptosis. Embo J 21, 3704-3714. 

Chen, C., Edelstein, L. C., and Gelinas, C. (2000). The Rel/NF-kappaB family directly activates 

expression of the apoptosis inhibitor Bcl-x(L). Mol Cell Biol 20, 2687-2695. 

Chen, Y., Kuchroo, V. K., Inobe, J., Hafler, D. A., and Weiner, H. L. (1994). Regulatory T cell clones 

induced by oral tolerance: suppression of autoimmune encephalomyelitis. Science 265, 1237-1240. 

Chlichlia, K., Moldenhauer, G., Daniel, P. T., Busslinger, M., Gazzolo, L., Schirrmacher, V., and 

Khazaie, K. (1995). Immediate effects of reversible HTLV-1 tax function: T-cell activation and 

apoptosis. Oncogene 10, 269-277. 

Chun, H. J., Zheng, L., Ahmad, M., Wang, J., Speirs, C. K., Siegel, R. M., Dale, J. K., Puck, J., Davis, 

J., Hall, C. G., et al. (2002). Pleiotropic defects in lymphocyte activation caused by caspase-8 

mutations lead to human immunodeficiency. Nature 419, 395-399. 

Croft, M. (1994). Activation of naive, memory and effector T cells. Curr Opin Immunol 6, 431-437. 

Croft, M. (2003). Co-stimulatory members of the TNFR family: keys to effective T-cell immunity? 

Nat Rev Immunol 3, 609-620. 

Croft, M., Bradley, L. M., and Swain, S. L. (1994). Naive versus memory CD4 T cell response to 

antigen. Memory cells are less dependent on accessory cell costimulation and can respond to many 

antigen-presenting cell types including resting B cells. J Immunol 152, 2675-2685. 

Danial, N. N., and Korsmeyer, S. J. (2004). Cell death: critical control points. Cell 116, 205-219. 

Daniel, P. T., Kroidl, A., Cayeux, S., Bargou, R., Blankenstein, T., and Dörken, B. (1997). 

Costimulatory signals through B7.1/CD28 prevent T cell apoptosis during target cell lysis. J Immunol 

159, 3808-3815. 

Daniel, P. T., Kroidl, A., Kopp, J., Sturm, I., Moldenhauer, G., Dörken, B., and Pezzutto, A. (1998). 

Immunotherapy of B-cell lymphoma with CD3x19 bispecific antibodies: costimulation via CD28 

prevents "veto" apoptosis of antibody-targeted cytotoxic T cells. Blood 92, 4750-4757. 

Daniel, P. T., Scholz, C., Essmann, F., Westermann, J., Pezzutto, A., and Dörken, B. (1999). 

CD95/Fas-triggered apoptosis of activated T lymphocytes is prevented by dendritic cells through a 

CD58-dependent mechanism. Exp Hematol 27, 1402-1408. 

Danke, N. A., Koelle, D. M., Yee, C., Beheray, S., and Kwok, W. W. (2004). Autoreactive T cells in 

healthy individuals. J Immunol 172, 5967-5972. 



   

 

47

Davis, M. M., Boniface, J. J., Reich, Z., Lyons, D., Hampl, J., Arden, B., and Chien, Y. (1998). 

Ligand recognition by alpha beta T cell receptors. Annu Rev Immunol 16, 523-544. 

Davis, M. M., Krogsgaard, M., Huppa, J. B., Sumen, C., Purbhoo, M. A., Irvine, D. J., Wu, L. C., and 

Ehrlich, L. (2003). Dynamics of cell surface molecules during T cell recognition. Annu Rev Biochem 

72, 717-742. 

Dawicki, W., and Watts, T. H. (2004). Expression and function of 4-1BB during CD4 versus CD8 T 

cell responses in vivo. Eur J Immunol 34, 743-751. 

Debatin, K. M., and Krammer, P. H. (2004). Death receptors in chemotherapy and cancer. Oncogene 

23, 2950-2966. 

Dieckmann, D., Plottner, H., Berchtold, S., Berger, T., and Schuler, G. (2001). Ex vivo isolation and 

characterization of CD4(+)CD25(+) T cells with regulatory properties from human blood. J Exp Med 

193, 1303-1310. 

Dranoff, G., Jaffee, E., Lazenby, A., Golumbek, P., Levitsky, H., Brose, K., Jackson, V., Hamada, H., 

Pardoll, D., and Mulligan, R. C. (1993). Vaccination with irradiated tumor cells engineered to secrete 

murine granulocyte-macrophage colony-stimulating factor stimulates potent, specific, and long-lasting 

anti-tumor immunity. Proc Natl Acad Sci U S A 90, 3539-3543. 

Dubey, C., Croft, M., and Swain, S. L. (1996). Naive and effector CD4 T cells differ in their 

requirements for T cell receptor versus costimulatory signals. J Immunol 157, 3280-3289. 

Dunn, G. P., Old, L. J., and Schreiber, R. D. (2004). The three Es of cancer immunoediting. Annu Rev 

Immunol 22, 329-360. 

Ehrenstein, M. R., Evans, J. G., Singh, A., Moore, S., Warnes, G., Isenberg, D. A., and Mauri, C. 

(2004). Compromised function of regulatory T cells in rheumatoid arthritis and reversal by anti-

TNFalpha therapy. J Exp Med 200, 277-285. 

Eisen, H. N. (2001). Specificity and degeneracy in antigen recognition: yin and yang in the immune 

system. Annu Rev Immunol 19, 1-21. 

Elovaara, I., Koenig, S., Brewah, A. Y., Woods, R. M., Lehky, T., and Jacobson, S. (1993). High 

human T cell lymphotropic virus type 1 (HTLV-1)-specific precursor cytotoxic T lymphocyte 

frequencies in patients with HTLV-1-associated neurological disease. J Exp Med 177, 1567-1573. 

Freeman, G. J., Boussiotis, V. A., Anumanthan, A., Bernstein, G. M., Ke, X. Y., Rennert, P. D., Gray, 

G. S., Gribben, J. G., and Nadler, L. M. (1995). B7-1 and B7-2 do not deliver identical costimulatory 

signals, since B7-2 but not B7-1 preferentially costimulates the initial production of IL-4. Immunity 2, 

523-532. 

Freitas, A. A., and Rocha, B. (1999). Peripheral T cell survival. Curr Opin Immunol 11, 152-156. 



   

 

48

Fuchs, E. J., and Matzinger, P. (1992). B cells turn off virgin but not memory T cells. Science 258, 

1156-1159. 

Fujinami, R. S., and Oldstone, M. B. (1985). Amino acid homology between the encephalitogenic site 

of myelin basic protein and virus: mechanism for autoimmunity. Science 230, 1043-1045. 

Gaur, A., Boehme, S. A., Chalmers, D., Crowe, P. D., Pahuja, A., Ling, N., Brocke, S., Steinman, L., 

and Conlon, P. J. (1997). Amelioration of relapsing experimental autoimmune encephalomyelitis with 

altered myelin basic protein peptides involves different cellular mechanisms. J Neuroimmunol 74, 

149-158. 

Genain, C. P., and Zamvil, S. S. (2000). Specific immunotherapy: one size does not fit all. Nat Med 6, 

1098-1100. 

Gilly, F. N., Beaujard, A., Bienvenu, J., Trillet Lenoir, V., Glehen, O., Thouvenot, D., Malcus, C., 

Favrot, M., Dumontet, C., Lombard-Bohas, C., et al. (1999). Gene therapy with Adv-IL-2 in 

unresectable digestive cancer: phase I-II study, intermediate report. Hepatogastroenterology 46 Suppl 

1, 1268-1273. 

Gimmi, C. D., Freeman, G. J., Gribben, J. G., Gray, G., and Nadler, L. M. (1993). Human T-cell 

clonal anergy is induced by antigen presentation in the absence of B7 costimulation. Proc Natl Acad 

Sci U S A 90, 6586-6590. 

Graham, F. L. (2000). Adenovirus vectors for high-efficiency gene transfer into mammalian cells. 

Immunol Today 21, 426-428. 

Green, D. R., Droin, N., and Pinkoski, M. (2003). Activation-induced cell death in T cells. Immunol 

Rev 193, 70-81. 

Greenfield, E. A., Howard, E., Paradis, T., Nguyen, K., Benazzo, F., McLean, P., Höllsberg, P., Davis, 

G., Hafler, D. A., Sharpe, A. H., et al. (1997). B7.2 expressed by T cells does not induce CD28-

mediated costimulatory activity but retains CTLA4 binding: implications for induction of antitumor 

immunity to T cell tumors. J Immunol 158, 2025-2034. 

Greenwald, R. J., Freeman, G. J., and Sharpe, A. H. (2005). The B7 Family Revisited. Annu Rev 

Immunol 23, 515-548. 

Han, D. K., Chaudhary, P. M., Wright, M. E., Friedman, C., Trask, B. J., Riedel, R. T., Baskin, D. G., 

Schwartz, S. M., and Hood, L. (1997). MRIT, a novel death-effector domain-containing protein, 

interacts with caspases and BclXL and initiates cell death. Proc Natl Acad Sci U S A 94, 11333-

11338. 



   

 

49

Harding, F. A., McArthur, J. G., Gross, J. A., Raulet, D. H., and Allison, J. P. (1992). CD28-mediated 

signalling co-stimulates murine T cells and prevents induction of anergy in T-cell clones. Nature 356, 

607-609. 

Hathcock, K. S., Laszlo, G., Pucillo, C., Linsley, P., and Hodes, R. J. (1994). Comparative analysis of 

B7-1 and B7-2 costimulatory ligands: expression and function. J Exp Med 180, 631-640. 

Hock, H., Dorsch, M., Kunzendorf, U., Uberla, K., Qin, Z., Diamantstein, T., and Blankenstein, T. 

(1993). Vaccinations with tumor cells genetically engineered to produce different cytokines: 

effectivity not superior to a classical adjuvant. Cancer Res 53, 714-716. 

Hohlfeld, R., and Wekerle, H. (2004). Autoimmune concepts of multiple sclerosis as a basis for 

selective immunotherapy: from pipe dreams to (therapeutic) pipelines. Proc Natl Acad Sci U S A 101 

Suppl 2, 14599-14606. 

Höllsberg, P., and Hafler, D. A. (1993). Seminars in medicine of the Beth Israel Hospital, Boston. 

Pathogenesis of diseases induced by human lymphotropic virus type I infection. N Engl J Med 328, 

1173-1182. 

Höllsberg, P., Scholz, C., Anderson, D. E., Greenfield, E. A., Kuchroo, V. K., Freeman, G. J., and 

Hafler, D. A. (1997). Expression of a hypoglycosylated form of CD86 (B7-2) on human T cells with 

altered binding properties to CD28 and CTLA-4. J Immunol 159, 4799-4805. 

Hou, S., Hyland, L., Ryan, K. W., Portner, A., and Doherty, P. C. (1994). Virus-specific CD8+ T-cell 

memory determined by clonal burst size. Nature 369, 652-654. 

Hu, S., Vincenz, C., Buller, M., and Dixit, V. M. (1997). A novel family of viral death effector 

domain-containing molecules that inhibit both CD-95- and tumor necrosis factor receptor-1-induced 

apoptosis. J Biol Chem 272, 9621-9624. 

Huang, A. Y., Bruce, A. T., Pardoll, D. M., and Levitsky, H. I. (1996). Does B7-1 expression confer 

antigen-presenting cell capacity to tumors in vivo? J Exp Med 183, 769-776. 

Hunt, D. F., Henderson, R. A., Shabanowitz, J., Sakaguchi, K., Michel, H., Sevilir, N., Cox, A. L., 

Appella, E., and Engelhard, V. H. (1992). Characterization of peptides bound to the class I MHC 

molecule HLA-A2.1 by mass spectrometry. Science 255, 1261-1263. 

Hurtado, J. C., Kim, Y. J., and Kwon, B. S. (1997). Signals through 4-1BB are costimulatory to 

previously activated splenic T cells and inhibit activation-induced cell death. J Immunol 158, 2600-

2609. 

Ignatowicz, L., Kappler, J., and Marrack, P. (1996). The repertoire of T cells shaped by a single 

MHC/peptide ligand. Cell 84, 521-529. 



   

 

50

Ignatowicz, L., Rees, W., Pacholczyk, R., Ignatowicz, H., Kushnir, E., Kappler, J., and Marrack, P. 

(1997). T cells can be activated by peptides that are unrelated in sequence to their selecting peptide. 

Immunity 7, 179-186. 

Inohara, N., Koseki, T., Hu, Y., Chen, S., and Nunez, G. (1997). CLARP, a death effector domain-

containing protein interacts with caspase-8 and regulates apoptosis. Proc Natl Acad Sci U S A 94, 

10717-10722. 

Irmler, M., Thome, M., Hahne, M., Schneider, P., Hofmann, K., Steiner, V., Bodmer, J. L., Schroter, 

M., Burns, K., Mattmann, C., et al. (1997). Inhibition of death receptor signals by cellular FLIP. 

Nature 388, 190-195. 

Jenkins, M. K., and Schwartz, R. H. (1987). Antigen presentation by chemically modified splenocytes 

induces antigen-specific T cell unresponsiveness in vitro and in vivo. J Exp Med 165, 302-319. 

Jones, R. G., Parsons, M., Bonnard, M., Chan, V. S., Yeh, W. C., Woodgett, J. R., and Ohashi, P. S. 

(2000). Protein kinase B regulates T lymphocyte survival, nuclear factor kappaB activation, and Bcl-

X(L) levels in vivo. J Exp Med 191, 1721-1734. 

Jonuleit, H., Schmitt, E., Stassen, M., Tuettenberg, A., Knop, J., and Enk, A. H. (2001). Identification 

and functional characterization of human CD4(+)CD25(+) T cells with regulatory properties isolated 

from peripheral blood. J Exp Med 193, 1285-1294. 

June, C. H., Bluestone, J. A., Nadler, L. M., and Thompson, C. B. (1994). The B7 and CD28 receptor 

families. Immunol Today 15, 321-331. 

Kane, L. P., Andres, P. G., Howland, K. C., Abbas, A. K., and Weiss, A. (2001). Akt provides the 

CD28 costimulatory signal for up-regulation of IL-2 and IFN-gamma but not TH2 cytokines. Nat 

Immunol 2, 37-44. 

Kane, L. P., Shapiro, V. S., Stokoe, D., and Weiss, A. (1999). Induction of NF-kappaB by the 

Akt/PKB kinase. Curr Biol 9, 601-604. 

Kappler, J. W., Roehm, N., and Marrack, P. (1987). T cell tolerance by clonal elimination in the 

thymus. Cell 49, 273-280. 

Kappos, L., Comi, G., Panitch, H., Oger, J., Antel, J., Conlon, P., and Steinman, L. (2000). Induction 

of a non-encephalitogenic type 2 T helper-cell autoimmune response in multiple sclerosis after 

administration of an altered peptide ligand in a placebo-controlled, randomized phase II trial. The 

Altered Peptide Ligand in Relapsing MS Study Group. Nat Med 6, 1176-1182. 

Kerschensteiner, M., Stadelmann, C., Dechant, G., Wekerle, H., and Hohlfeld, R. (2003). 

Neurotrophic cross-talk between the nervous and immune systems: implications for neurological 

diseases. Ann Neurol 53, 292-304. 



   

 

51

Kimachi, K., Croft, M., and Grey, H. M. (1997). The minimal number of antigen-major 

histocompatibility complex class II complexes required for activation of naive and primed T cells. Eur 

J Immunol 27, 3310-3317. 

Kimachi, K., Sugie, K., and Grey, H. M. (2003). Effector T cells have a lower ligand affinity threshold 

for activation than naive T cells. Int Immunol 15, 885-892. 

Kimata, J. T., Palker, T. J., and Ratner, L. (1993). The mitogenic activity of human T-cell leukemia 

virus type I is T-cell associated and requires the CD2/LFA-3 activation pathway. J Virol 67, 3134-

3141. 

Kirchhoff, S., Muller, W. W., Krueger, A., Schmitz, I., and Krammer, P. H. (2000a). TCR-mediated 

up-regulation of c-FLIPshort correlates with resistance toward CD95-mediated apoptosis by blocking 

death-inducing signaling complex activity. J Immunol 165, 6293-6300. 

Kirchhoff, S., Muller, W. W., Li-Weber, M., and Krammer, P. H. (2000b). Up-regulation of c-

FLIPshort and reduction of activation-induced cell death in CD28-costimulated human T cells. Eur J 

Immunol 30, 2765-2774. 

Kisielow, P., Teh, H. S., Bluthmann, H., and von Boehmer, H. (1988). Positive selection of antigen-

specific T cells in thymus by restricting MHC molecules. Nature 335, 730-733. 

Korsmeyer, S. J., Wei, M. C., Saito, M., Weiler, S., Oh, K. J., and Schlesinger, P. H. (2000). Pro-

apoptotic cascade activates BID, which oligomerizes BAK or BAX into pores that result in the release 

of cytochrome c. Cell Death Differ 7, 1166-1173. 

Kotera, Y., Shimizu, K., and Mule, J. J. (2001). Comparative analysis of necrotic and apoptotic tumor 

cells as a source of antigen(s) in dendritic cell-based immunization. Cancer Res 61, 8105-8109. 

Krammer, P. H. (2000). CD95's deadly mission in the immune system. Nature 407, 789-795. 

Kriegel, M. A., Lohmann, T., Gabler, C., Blank, N., Kalden, J. R., and Lorenz, H. M. (2004). 

Defective suppressor function of human CD4+ CD25+ regulatory T cells in autoimmune 

polyglandular syndrome type II. J Exp Med 199, 1285-1291. 

Krogsgaard, M., Wucherpfennig, K. W., Cannella, B., Hansen, B. E., Svejgaard, A., Pyrdol, J., Ditzel, 

H., Raine, C., Engberg, J., and Fugger, L. (2000). Visualization of myelin basic protein (MBP) T cell 

epitopes in multiple sclerosis lesions using a monoclonal antibody specific for the human 

histocompatibility leukocyte antigen (HLA)-DR2-MBP 85-99 complex. J Exp Med 191, 1395-1412. 

Krueger, A., Fas, S. C., Baumann, S., and Krammer, P. H. (2003). The role of CD95 in the regulation 

of peripheral T-cell apoptosis. Immunol Rev 193, 58-69. 

Krummel, M. F., and Allison, J. P. (1995). CD28 and CTLA-4 have opposing effects on the response 

of T cells to stimulation. J Exp Med 182, 459-465. 



   

 

52

Krummel, M. F., and Allison, J. P. (1996). CTLA-4 engagement inhibits IL-2 accumulation and cell 

cycle progression upon activation of resting T cells. J Exp Med 183, 2533-2540. 

Kuball, J., Schuler, M., Antunes Ferreira, E., Herr, W., Neumann, M., Obenauer-Kutner, L., 

Westreich, L., Huber, C., Wolfel, T., and Theobald, M. (2002). Generating p53-specific cytotoxic T 

lymphocytes by recombinant adenoviral vector-based vaccination in mice, but not man. Gene Ther 9, 

833-843. 

Kuchroo, V. K., Das, M. P., Brown, J. A., Ranger, A. M., Zamvil, S. S., Sobel, R. A., Weiner, H. L., 

Nabavi, N., and Glimcher, L. H. (1995). B7-1 and B7-2 costimulatory molecules activate differentially 

the Th1/Th2 developmental pathways: application to autoimmune disease therapy. Cell 80, 707-718. 

Kundig, T. M., Bachmann, M. F., DiPaolo, C., Simard, J. J., Battegay, M., Lother, H., Gessner, A., 

Kuhlcke, K., Ohashi, P. S., Hengartner, H., and et al. (1995). Fibroblasts as efficient antigen-

presenting cells in lymphoid organs. Science 268, 1343-1347. 

Lanier, L. L., O'Fallon, S., Somoza, C., Phillips, J. H., Linsley, P. S., Okumura, K., Ito, D., and 

Azuma, M. (1995). CD80 (B7) and CD86 (B70) provide similar costimulatory signals for T cell 

proliferation, cytokine production, and generation of CTL. J Immunol 154, 97-105. 

Lanzavecchia, A., Roosnek, E., Gregory, T., Berman, P., and Abrignani, S. (1988). T cells can present 

antigens such as HIV gp120 targeted to their own surface molecules. Nature 334, 530-532. 

Lau, L. L., Jamieson, B. D., Somasundaram, T., and Ahmed, R. (1994). Cytotoxic T-cell memory 

without antigen. Nature 369, 648-652. 

Lee, H. W., Nam, K. O., Park, S. J., and Kwon, B. S. (2003). 4-1BB enhances CD8+ T cell expansion 

by regulating cell cycle progression through changes in expression of cyclins D and E and cyclin-

dependent kinase inhibitor p27kip1. Eur J Immunol 33, 2133-2141. 

Lee, H. W., Park, S. J., Choi, B. K., Kim, H. H., Nam, K. O., and Kwon, B. S. (2002). 4-1BB 

promotes the survival of CD8+ T lymphocytes by increasing expression of Bcl-xL and Bfl-1. J 

Immunol 169, 4882-4888. 

Lenschow, D. J., Ho, S. C., Sattar, H., Rhee, L., Gray, G., Nabavi, N., Herold, K. C., and Bluestone, J. 

A. (1995). Differential effects of anti-B7-1 and anti-B7-2 monoclonal antibody treatment on the 

development of diabetes in the nonobese diabetic mouse. J Exp Med 181, 1145-1155. 

Lenschow, D. J., Su, G. H., Zuckerman, L. A., Nabavi, N., Jellis, C. L., Gray, G. S., Miller, J., and 

Bluestone, J. A. (1993). Expression and functional significance of an additional ligand for CTLA-4. 

Proc Natl Acad Sci U S A 90, 11054-11058. 

Lenschow, D. J., Walunas, T. L., and Bluestone, J. A. (1996). CD28/B7 system of T cell 

costimulation. Annu Rev Immunol 14, 233-258. 



   

 

53

Li, C. J., Friedman, D. J., Wang, C., Metelev, V., and Pardee, A. B. (1995). Induction of apoptosis in 

uninfected lymphocytes by HIV-1 Tat protein. Science 268, 429-431. 

Li, D., Gal, I., Vermes, C., Alegre, M. L., Chong, A. S., Chen, L., Shao, Q., Adarichev, V., Xu, X., 

Koreny, T., et al. (2004). Cutting edge: Cbl-b: one of the key molecules tuning CD28- and CTLA-4-

mediated T cell costimulation. J Immunol 173, 7135-7139. 

Liu, Y., and Janeway, C. A., Jr. (1992). Cells that present both specific ligand and costimulatory 

activity are the most efficient inducers of clonal expansion of normal CD4 T cells. Proc Natl Acad Sci 

U S A 89, 3845-3849. 

London, C. A., Lodge, M. P., and Abbas, A. K. (2000). Functional responses and costimulator 

dependence of memory CD4+ T cells. J Immunol 164, 265-272. 

Lovett-Racke, A. E., Trotter, J. L., Lauber, J., Perrin, P. J., June, C. H., and Racke, M. K. (1998). 

Decreased dependence of myelin basic protein-reactive T cells on CD28-mediated costimulation in 

multiple sclerosis patients. A marker of activated/memory T cells. J Clin Invest 101, 725-730. 

Luo, X., Budihardjo, I., Zou, H., Slaughter, C., and Wang, X. (1998). Bid, a Bcl2 interacting protein, 

mediates cytochrome c release from mitochondria in response to activation of cell surface death 

receptors. Cell 94, 481-490. 

Luqman, M., and Bottomly, K. (1992). Activation requirements for CD4+ T cells differing in CD45R 

expression. J Immunol 149, 2300-2306. 

Madsen, L. S., Andersson, E. C., Jansson, L., krogsgaard, M., Andersen, C. B., Engberg, J., 

Strominger, J. L., Svejgaard, A., Hjorth, J. P., Holmdahl, R., et al. (1999). A humanized model for 

multiple sclerosis using HLA-DR2 and a human T-cell receptor. Nat Genet 23, 343-347. 

Markovic-Plese, S., Cortese, I., Wandinger, K. P., McFarland, H. F., and Martin, R. (2001). 

CD4+CD28- costimulation-independent T cells in multiple sclerosis. J Clin Invest 108, 1185-1194. 

Martin, R., Jaraquemada, D., Flerlage, M., Richert, J., Whitaker, J., Long, E. O., McFarlin, D. E., and 

McFarland, H. F. (1990). Fine specificity and HLA restriction of myelin basic protein-specific 

cytotoxic T cell lines from multiple sclerosis patients and healthy individuals. J Immunol 145, 540-

548. 

Martin, R., McFarland, H. F., and McFarlin, D. E. (1992). Immunological aspects of demyelinating 

diseases. Annu Rev Immunol 10, 153-187. 

McKnight, A. J., Perez, V. L., Shea, C. M., Gray, G. S., and Abbas, A. K. (1994). Costimulator 

dependence of lymphokine secretion by naive and activated CD4+ T lymphocytes from TCR 

transgenic mice. J Immunol 152, 5220-5225. 



   

 

54

Meuer, S. C., Hussey, R. E., Fabbi, M., Fox, D., Acuto, O., Fitzgerald, K. A., Hodgdon, J. C., 

Protentis, J. P., Schlossman, S. F., and Reinherz, E. L. (1984). An alternative pathway of T-cell 

activation: a functional role for the 50 kd T11 sheep erythrocyte receptor protein. Cell 36, 897-906. 

Micheau, O., Thome, M., Schneider, P., Holler, N., Tschopp, J., Nicholson, D. W., Briand, C., and 

Grutter, M. G. (2002). The long form of FLIP is an activator of caspase-8 at the Fas death-inducing 

signaling complex. J Biol Chem 277, 45162-45171. 

Miller, A., Lider, O., Roberts, A. B., Sporn, M. B., and Weiner, H. L. (1992). Suppressor T cells 

generated by oral tolerization to myelin basic protein suppress both in vitro and in vivo immune 

responses by the release of transforming growth factor beta after antigen-specific triggering. Proc Natl 

Acad Sci U S A 89, 421-425. 

Moalem, G., Leibowitz-Amit, R., Yoles, E., Mor, F., Cohen, I. R., and Schwartz, M. (1999). 

Autoimmune T cells protect neurons from secondary degeneration after central nervous system 

axotomy. Nat Med 5, 49-55. 

Morelli, A. E., Larregina, A. T., Ganster, R. W., Zahorchak, A. F., Plowey, J. M., Takayama, T., 

Logar, A. J., Robbins, P. D., Falo, L. D., and Thomson, A. W. (2000). Recombinant adenovirus 

induces maturation of dendritic cells via an NF-kappaB-dependent pathway. J Virol 74, 9617-9628. 

Nam, K. O., Kang, H., Shin, S. M., Cho, K. H., Kwon, B., Kwon, B. S., Kim, S. J., and Lee, H. W. 

(2005). Cross-linking of 4-1BB activates TCR-signaling pathways in CD8+ T lymphocytes. J 

Immunol 174, 1898-1905. 

Natesan, M., Razi-Wolf, Z., and Reiser, H. (1996). Costimulation of IL-4 production by murine B7-1 

and B7-2 molecules. J Immunol 156, 2783-2791. 

Nicholson, L. B., Murtaza, A., Hafler, B. P., Sette, A., and Kuchroo, V. K. (1997). A T cell receptor 

antagonist peptide induces T cells that mediate bystander suppression and prevent autoimmune 

encephalomyelitis induced with multiple myelin antigens. Proc Natl Acad Sci U S A 94, 9279-9284. 

Ohashi, P. S., Oehen, S., Buerki, K., Pircher, H., Ohashi, C. T., Odermatt, B., Malissen, B., 

Zinkernagel, R. M., and Hengartner, H. (1991). Ablation of "tolerance" and induction of diabetes by 

virus infection in viral antigen transgenic mice. Cell 65, 305-317. 

Ohno, H., Ushiyama, C., Taniguchi, M., Germain, R. N., and Saito, T. (1991). CD2 can mediate 

TCR/CD3-independent T cell activation. J Immunol 146, 3742-3746. 

Ota, K., Matsui, M., Milford, E. L., Mackin, G. A., Weiner, H. L., and Hafler, D. A. (1990). T-cell 

recognition of an immunodominant myelin basic protein epitope in multiple sclerosis. Nature 346, 

183-187. 



   

 

55

Ozes, O. N., Mayo, L. D., Gustin, J. A., Pfeffer, S. R., Pfeffer, L. M., and Donner, D. B. (1999). NF-

kappaB activation by tumour necrosis factor requires the Akt serine-threonine kinase. Nature 401, 82-

85. 

Parry, R. V., Reif, K., Smith, G., Sansom, D. M., Hemmings, B. A., and Ward, S. G. (1997). Ligation 

of the T cell co-stimulatory receptor CD28 activates the serine-threonine protein kinase protein kinase 

B. Eur J Immunol 27, 2495-2501. 

Peter, M. E. (2004). The flip side of FLIP. Biochem J 382, e1-3. 

Peter, M. E., Kischkel, F. C., Scheuerpflug, C. G., Medema, J. P., Debatin, K. M., and Krammer, P. H. 

(1997). Resistance of cultured peripheral T cells towards activation-induced cell death involves a lack 

of recruitment of FLICE (MACH/caspase 8) to the CD95 death-inducing signaling complex. Eur J 

Immunol 27, 1207-1212. 

Plas, D. R., Rathmell, J. C., and Thompson, C. B. (2002). Homeostatic control of lymphocyte survival: 

potential origins and implications. Nat Immunol 3, 515-521. 

Prasad, K. V., Cai, Y. C., Raab, M., Duckworth, B., Cantley, L., Shoelson, S. E., and Rudd, C. E. 

(1994). T-cell antigen CD28 interacts with the lipid kinase phosphatidylinositol 3-kinase by a 

cytoplasmic Tyr(P)-Met-Xaa-Met motif. Proc Natl Acad Sci U S A 91, 2834-2838. 

Qin, Z., and Blankenstein, T. (2004). A cancer immunosurveillance controversy. Nat Immunol 5, 3-4; 

author reply 4-5. 

Racke, M. K., Dhib-Jalbut, S., Cannella, B., Albert, P. S., Raine, C. S., and McFarlin, D. E. (1991). 

Prevention and treatment of chronic relapsing experimental allergic encephalomyelitis by transforming 

growth factor-beta 1. J Immunol 146, 3012-3017. 

Refaeli, Y., Van Parijs, L., London, C. A., Tschopp, J., and Abbas, A. K. (1998). Biochemical 

mechanisms of IL-2-regulated Fas-mediated T cell apoptosis. Immunity 8, 615-623. 

Reif, K., and Cantrell, D. A. (1998). Networking Rho family GTPases in lymphocytes. Immunity 8, 

395-401. 

Richardson, J. H., Edwards, A. J., Cruickshank, J. K., Rudge, P., and Dalgleish, A. G. (1990). In vivo 

cellular tropism of human T-cell leukemia virus type 1. J Virol 64, 5682-5687. 

Riley, J. L., and June, C. H. (2005). The CD28 family: a T-cell rheostat for therapeutic control of T-

cell activation. Blood 105, 13-21. 

Rittner, H. L., Zettl, A., Jendro, M. C., Bartz-Bazzanella, P., Goronzy, J. J., and Weyand, C. M. 

(1997). Multiple mechanisms support oligoclonal T cell expansion in rheumatoid synovitis. Mol Med 

3, 452-465. 



   

 

56

Rogers, P. R., Dubey, C., and Swain, S. L. (2000). Qualitative changes accompany memory T cell 

generation: faster, more effective responses at lower doses of antigen. J Immunol 164, 2338-2346. 

Romashkova, J. A., and Makarov, S. S. (1999). NF-kappaB is a target of AKT in anti-apoptotic PDGF 

signalling. Nature 401, 86-90. 

Ronchese, F., and Hausmann, B. (1993). B lymphocytes in vivo fail to prime naive T cells but can 

stimulate antigen-experienced T lymphocytes. J Exp Med 177, 679-690. 

Sagerstrom, C. G., Kerr, E. M., Allison, J. P., and Davis, M. M. (1993). Activation and differentiation 

requirements of primary T cells in vitro. Proc Natl Acad Sci U S A 90, 8987-8991. 

Sakaguchi, S. (2000). Regulatory T cells: key controllers of immunologic self-tolerance. Cell 101, 

455-458. 

Sakaguchi, S., Sakaguchi, N., Asano, M., Itoh, M., and Toda, M. (1995). Immunologic self-tolerance 

maintained by activated T cells expressing IL-2 receptor alpha-chains (CD25). Breakdown of a single 

mechanism of self-tolerance causes various autoimmune diseases. J Immunol 155, 1151-1164. 

Salomon, B., and Bluestone, J. A. (2001). Complexities of CD28/B7: CTLA-4 costimulatory pathways 

in autoimmunity and transplantation. Annu Rev Immunol 19, 225-252. 

Sanchez-Madrid, F., Krensky, A. M., Ware, C. F., Robbins, E., Strominger, J. L., Burakoff, S. J., and 

Springer, T. A. (1982). Three distinct antigens associated with human T-lymphocyte-mediated 

cytolysis: LFA-1, LFA-2, and LFA-3. Proc Natl Acad Sci U S A 79, 7489-7493. 

Saoulli, K., Lee, S. Y., Cannons, J. L., Yeh, W. C., Santana, A., Goldstein, M. D., Bangia, N., 

DeBenedette, M. A., Mak, T. W., Choi, Y., and Watts, T. H. (1998). CD28-independent, TRAF2-

dependent costimulation of resting T cells by 4-1BB ligand. J Exp Med 187, 1849-1862. 

Scaffidi, C., Fulda, S., Srinivasan, A., Friesen, C., Li, F., Tomaselli, K. J., Debatin, K. M., Krammer, 

P. H., and Peter, M. E. (1998). Two CD95 (APO-1/Fas) signaling pathways. Embo J 17, 1675-1687. 

Scaffidi, C., Schmitz, I., Krammer, P. H., and Peter, M. E. (1999). The role of c-FLIP in modulation of 

CD95-induced apoptosis. J Biol Chem 274, 1541-1548. 

Schirmer, M., Vallejo, A. N., Weyand, C. M., and Goronzy, J. J. (1998). Resistance to apoptosis and 

elevated expression of Bcl-2 in clonally expanded CD4+CD28- T cells from rheumatoid arthritis 

patients. J Immunol 161, 1018-1025. 

Schmidt, D., Goronzy, J. J., and Weyand, C. M. (1996). CD4+ CD7- CD28- T cells are expanded in 

rheumatoid arthritis and are characterized by autoreactivity. J Clin Invest 97, 2027-2037. 



   

 

57

Schmitz, I., Krueger, A., Baumann, S., Schulze-Bergkamen, H., Krammer, P. H., and Kirchhoff, S. 

(2003). An IL-2-dependent switch between CD95 signaling pathways sensitizes primary human T 

cells toward CD95-mediated activation-induced cell death. J Immunol 171, 2930-2936. 

Scholz, C., Freeman, G. J., Greenfield, E. A., Hafler, D. A., and Höllsberg, P. (1996a). Activation of 

human T cell lymphotropic virus type I-infected T cells is independent of B7 costimulation. J 

Immunol 157, 2932-2938. 

Scholz, C., Hafler, D. A., and Höllsberg, P. (1996b). Downregulation of IL-10 secretion and enhanced 

antigen-presenting abilities following HTLV-I infection of T cells. J Neurosci Res 45, 786-794. 

Scholz, C., Patton, K. T., Anderson, D. E., Freeman, G. J., and Hafler, D. A. (1998). Expansion of 

autoreactive T cells in multiple sclerosis is independent of exogenous B7 costimulation. J Immunol 

160, 1532-1538. 

Scholz, C., Stärck, L., Willimsky, G., Blankenstein, T., Dörken, B., and Daniel, P. T. (2002). 

Adenoviral transduction of tumor cells induces apoptosis in co-cultured T lymphocytes. Gene Ther 9, 

1438-1446. 

Schulze-Bergkamen, H., and Krammer, P. H. (2004). Apoptosis in cancer--implications for therapy. 

Semin Oncol 31, 90-119. 

Schwartz, R. H. (1990). A cell culture model for T lymphocyte clonal anergy. Science 248, 1349-

1356. 

Schwartz, R. H. (2003). T cell anergy. Annu Rev Immunol 21, 305-334. 

Sebzda, E., Wallace, V. A., Mayer, J., Yeung, R. S., Mak, T. W., and Ohashi, P. S. (1994). Positive 

and negative thymocyte selection induced by different concentrations of a single peptide. Science 263, 

1615-1618. 

Sharpe, A. H., and Freeman, G. J. (2002). The B7-CD28 superfamily. Nat Rev Immunol 2, 116-126. 

Shih, F. F., and Allen, P. M. (2004). T cells are not as degenerate as you think, once you get to know 

them. Mol Immunol 40, 1041-1046. 

Shu, H. B., Halpin, D. R., and Goeddel, D. V. (1997). Casper is a FADD- and caspase-related inducer 

of apoptosis. Immunity 6, 751-763. 

Skurk, C., Maatz, H., Kim, H. S., Yang, J., Abid, M. R., Aird, W. C., and Walsh, K. (2004). The Akt-

regulated forkhead transcription factor FOXO3a controls endothelial cell viability through modulation 

of the caspase-8 inhibitor FLIP. J Biol Chem 279, 1513-1525. 

Sloan-Lancaster, J., and Allen, P. M. (1996). Altered peptide ligand-induced partial T cell activation: 

molecular mechanisms and role in T cell biology. Annu Rev Immunol 14, 1-27. 



   

 

58

Sospedra, M., and Martin, R. (2005). Immunology of multiple sclerosis *. Annu Rev Immunol 23, 

683-747. 

Sprent, J., and Surh, C. D. (2002). T cell memory. Annu Rev Immunol 20, 551-579. 

Srinivasula, S. M., Ahmad, M., Ottilie, S., Bullrich, F., Banks, S., Wang, Y., Fernandes-Alnemri, T., 

Croce, C. M., Litwack, G., Tomaselli, K. J., et al. (1997). FLAME-1, a novel FADD-like anti-

apoptotic molecule that regulates Fas/TNFR1-induced apoptosis. J Biol Chem 272, 18542-18545. 

Stärck, L., Scholz, C., Blankenstein, T., Dörken, B., and Daniel, P. T. (2005a). Necrotic death but not 

irradiation abolishes costimulation of T-cell effector functions and survival by CD80-expressing tumor 

cells. Int J Cancer 116, 78-86. 

Stärck, L., Scholz, C., Dörken, B., and Daniel, P. T. (2005b). Costimulation by CD137/4-1BB inhibits 

T cell apoptosis and induces Bcl-x(L) and c-FLIP(short) via phosphatidylinositol 3-kinase and 

AKT/protein kinase B. Eur J Immunol 35, 1257-1266. 

Stewart, A. K., Lassam, N. J., Quirt, I. C., Bailey, D. J., Rotstein, L. E., Krajden, M., Dessureault, S., 

Gallinger, S., Cappe, D., Wan, Y., et al. (1999). Adenovector-mediated gene delivery of interleukin-2 

in metastatic breast cancer and melanoma: results of a phase 1 clinical trial. Gene Ther 6, 350-363. 

Tejada-Simon, M. V., Zang, Y. C., Hong, J., Rivera, V. M., and Zhang, J. Z. (2003). Cross-reactivity 

with myelin basic protein and human herpesvirus-6 in multiple sclerosis. Ann Neurol 53, 189-197. 

Thome, M., Schneider, P., Hofmann, K., Fickenscher, H., Meinl, E., Neipel, F., Mattmann, C., Burns, 

K., Bodmer, J. L., Schroter, M., et al. (1997). Viral FLICE-inhibitory proteins (FLIPs) prevent 

apoptosis induced by death receptors. Nature 386, 517-521. 

Thome, M., and Tschopp, J. (2001). Regulation of lymphocyte proliferation and death by FLIP. Nat 

Rev Immunol 1, 50-58. 

Thornton, A. M., and Shevach, E. M. (1998). CD4+CD25+ immunoregulatory T cells suppress 

polyclonal T cell activation in vitro by inhibiting interleukin 2 production. J Exp Med 188, 287-296. 

Townsend, A. R., Rothbard, J., Gotch, F. M., Bahadur, G., Wraith, D., and McMichael, A. J. (1986). 

The epitopes of influenza nucleoprotein recognized by cytotoxic T lymphocytes can be defined with 

short synthetic peptides. Cell 44, 959-968. 

Vallejo, A. N., Schirmer, M., Weyand, C. M., and Goronzy, J. J. (2000). Clonality and longevity of 

CD4+CD28null T cells are associated with defects in apoptotic pathways. J Immunol 165, 6301-6307. 

Vereecque, R., Buffenoir, G., Preudhomme, C., Hetuin, D., Bauters, F., Fenaux, P., and Quesnel, B. 

(2000). Gene transfer of GM-CSF, CD80 and CD154 cDNA enhances survival in a murine model of 

acute leukemia with persistence of a minimal residual disease. Gene Ther 7, 1312-1316. 



   

 

59

Viglietta, V., Baecher-Allan, C., Weiner, H. L., and Hafler, D. A. (2004). Loss of functional 

suppression by CD4+CD25+ regulatory T cells in patients with multiple sclerosis. J Exp Med 199, 

971-979. 

Walunas, T. L., Lenschow, D. J., Bakker, C. Y., Linsley, P. S., Freeman, G. J., Green, J. M., 

Thompson, C. B., and Bluestone, J. A. (1994). CTLA-4 can function as a negative regulator of T cell 

activation. Immunity 1, 405-413. 

Wang, C. Y., Mayo, M. W., Korneluk, R. G., Goeddel, D. V., and Baldwin, A. S., Jr. (1998). NF-

kappaB antiapoptosis: induction of TRAF1 and TRAF2 and c-IAP1 and c-IAP2 to suppress caspase-8 

activation. Science 281, 1680-1683. 

Wen, T., Bukczynski, J., and Watts, T. H. (2002). 4-1BB ligand-mediated costimulation of human T 

cells induces CD4 and CD8 T cell expansion, cytokine production, and the development of cytolytic 

effector function. J Immunol 168, 4897-4906. 

Wesselborg, S., Janssen, O., and Kabelitz, D. (1993). Induction of activation-driven death (apoptosis) 

in activated but not resting peripheral blood T cells. J Immunol 150, 4338-4345. 

Willimsky, G., and Blankenstein, T. (2000). Interleukin-7/B7.1-encoding adenoviruses induce 

rejection of transplanted but not nontransplanted tumors. Cancer Res 60, 685-692. 

Wilson, D. B., Wilson, D. H., Schroder, K., Pinilla, C., Blondelle, S., Houghten, R. A., and Garcia, K. 

C. (2004). Specificity and degeneracy of T cells. Mol Immunol 40, 1047-1055. 

Windhagen, A., Scholz, C., Höllsberg, P., Fukaura, H., Sette, A., and Hafler, D. A. (1995). Modulation 

of cytokine patterns of human autoreactive T cell clones by a single amino acid substitution of their 

peptide ligand. Immunity 2, 373-380. 

Wu, G., Chai, J., Suber, T. L., Wu, J. W., Du, C., Wang, X., and Shi, Y. (2000). Structural basis of 

IAP recognition by Smac/DIABLO. Nature 408, 1008-1012. 

Wucherpfennig, K. W., Höllsberg, P., Richardson, J. H., Benjamin, D., and Hafler, D. A. (1992). T-

cell activation by autologous human T-cell leukemia virus type I-infected T-cell clones. Proc Natl 

Acad Sci U S A 89, 2110-2114. 

Wucherpfennig, K. W., and Strominger, J. L. (1995). Molecular mimicry in T cell-mediated 

autoimmunity: viral peptides activate human T cell clones specific for myelin basic protein. Cell 80, 

695-705. 

Yee, C., Riddell, S. R., and Greenberg, P. D. (2001). In vivo tracking of tumor-specific T cells. Curr 

Opin Immunol 13, 141-146. 

Yu, X. Z., Martin, P. J., and Anasetti, C. (2003). CD28 signal enhances apoptosis of CD8 T cells after 

strong TCR ligation. J Immunol 170, 3002-3006. 



   

 

60

Zhang, J., Markovic-Plese, S., Lacet, B., Raus, J., Weiner, H. L., and Hafler, D. A. (1994). Increased 

frequency of interleukin 2-responsive T cells specific for myelin basic protein and proteolipid protein 

in peripheral blood and cerebrospinal fluid of patients with multiple sclerosis. J Exp Med 179, 973-

984. 

Zinkernagel, R. M. (2000). What is missing in immunology to understand immunity? Nat Immunol 1, 

181-185. 

 


	4. Literaturverzeichnis

