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1652–1664.

[Daida et al. 2003b] J. M. Daida, H. Li, R. Tang, and A. M. Hilss. What makes a
problem GP-hard? Validating a hypothesis of structural causes. In [Cantú-Paz
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From. Basic Books, 2000.

[Lakoff 1987] G. Lakoff. Women, Fire, and Dangerous Things: what categories
reveal about the mind. University of Chicago Press, 1987.

[Lamas et al. 1998] J. R. Lamas, J. M. Brooks, B. Galocha, A. B. Rickinson, and
J. A. Lopez de Castro. Relationship between peptide binding and T cell epitope
selection: a study with subtypes of HLA-B27. Int. Immunol., 10(3):259–266,
1998.

[Lane et al. 1999] B. R. Lane et al. TNF-alpha inhibits HIV-1 replication in pe-
ripheral blood monocytes and alveolar macrophages by inducing the production
of RANTES and decreasing C-C chemokine receptor 5 (CCR5) expression. J.
Immunol., 63(7):3653–3661, 1999.

[Langman & Cohn 1986] R. E. Langman and M. Cohn. The ‘complete’ idiotype
network is an absurd immune system. Immunology Today, 7(4):100 – 101, 1986.

[Langman & Cohn 1993a] R. E. Langman and M. Cohn. The challenges of chickens
and rabbits to immunology. In 52nd Forum in Immunology, volume 144, pages
421–495, 1993.

[Langman & Cohn 1993b] R. E. Langman and M. Cohn. A theory of the ontogeny
of the chicken humoral immune system: The consequences of diversification by
gene hyperconversion and its extension to rabbit. Res. Immunol, 144:421–446,
1993.

[Langman & Cohn 2000a] R. E. Langman and M. Cohn. Editorial introduction.
Seminars in Immunology, 12(3):159–162, 2000.

[Langman & Cohn 2000b] R. E. Langman and M. Cohn. Editorial summary. Sem-
inars in Immunology, 12(3):343–344, 2000.

[Langman & Cohn 2000c] R. E. Langman and M. Cohn. A minimal model for
the self–nonself discrimination: a return to basics. Seminars in Immunology,
12(3):189–195, 2000.

[Langman & Cohn 2002a] R. E. Langman and M Cohn. Haplotype exclusion: the
solution to a problem in natural selection. Seminars in Immunology, 14:153–162,
2002.

[Langman & Cohn 2002b] R. E. Langman and M. Cohn. If the immune reper-
toire evolved to be large, random, and somatically generated, then... Cellular
Immunology, 216:15–22, 2002.

[Langman et al. 2003] R. E. Langman, J. J. Mata, and M. Cohn. A computerized
model for the self-nonself discrimination at the level of the T-helper (Th gene-
sis) II. The behavior of the system upon encounter with nonself antigens. Int.
Immunol., 15:593–609, 2003.



References 425

[Langman 2000] R. E. Langman. The specificity of immunological reactions.
Molecular Immunology, 37:555–561, 2000.

[Langton 1991] C. G. Langton. Computation at the Edge of Chaos: phase-
transitions and emergent computation. PhD thesis, University of Michigan, USA,
1991.

[Lanzavecchia 1996] A. Lanzavecchia. Mechanisms of antigen uptake for presen-
tation. Curr. Op. Immunol., 8(3):348–54, 1996.

[Lapedes & Farber 2001] A. Lapedes and R. Farber. The geometry of shape space:
application to influenza. J. Theor. Biol., 212:57–69, 2001.

[Lau & Wong 2003] H. Y. K. Lau and V. W. K. Wong. Immunologic control
framework for automated material handling. In [Timmis et al. 2003], pages
57–68.

[Lau et al. 1994] L. Lau, B. Jamieson, T. Somasundraram, and R. Ahmed. Cyto-
toxic T-cell memory without antigen. Nature, 369:648–652, 1994.

[Lawlor & Warren 1991] D. A. Lawlor and E. Warren. Gorilla class I major his-
tocompatibility complex alleles: comparison to human and chimpanzee class I.
J. Exp. Med., 174:6, 1491-1509 1991.

[Lawlor et al. 1990] D. A. Lawlor, J. Zemmour, P. D. Ennis, and P. Parham.
Evolution of class-I MHC genes and proteins: From natural selection to thymic
selection. Annu. Rev. Immunol., 8:23–63, 1990.

[Le Douarin et al. 1996] N. Le Douarin, C. Corbel, A. Bandeira, V. Thomas-Vaslin,
Y. Modigliani, A. Coutinho, and J. Salaun. Evidence for a thymus-dependent
form of tolerance that is not based on elimination or anergy of reactive T cells.
Immunol. Rev., 149(1):35–53, 1996.

[Lee et al. 1999] D. W. Lee, H. B. Jun, and K. B. Sim. Artificial immune system
for realisation of co-operative strategies and group behaviour in collective au-
tonomous mobile robots. In Proceedings of Fourth International Symposium on
Artificial Life and Robotics, pages 232–235. AAAI, 1999.

[Lee et al. 2000] P. U. Y. Lee, H. R. O. Churchill, and M. Daniels. Role of 2C T
cell receptor residues in the binding of self- and allo-major histocompatibility
complexes. J. Exp. Med., 191:1355–1364, 2000.

[Leng & Bentwich 2002] Q. Leng and Z. Bentwich. Beyond self and nonself: Fuzzy
recognition of the immune system. Scandinavian J. Immunol., 56:224–232, 2002.

[Leslie et al. 2004] A. J. Leslie, K. J. Pfafferott, P. Chetty, R. Draenert, M. M.
Addo, M. Feeney, Y. Tang, E. C. Holmes, T. Allen, J. G. Prado, M. Altfeld,
C. Brander, C. Dixon, D. Ramduth, P. Jeena, S. A. Thomas, A. St John,
T. A. Roach, B. Kupfer, G. Luzzi, A. Edwards, G. Taylor, H. Lyall, G. Tudor-
Williams, V. Novelli, J. Martinez-Picado, P. Kiepiela, B. D. Walker, and P. J.
Goulder. HIV evolution: CTL escape mutation and reversion after transmission.
Nat. Med., 10(3):282–289, 2004.

[Leslie et al. 2005] A. Leslie, D. Kavanagh, I. Honeyborne, K. Pfafferott, C. Ed-
wards, T. Pillay, L. Hilton, C. Thobakgale, D. Ramduth, R. Draenert, S. Le Gall,
G. Luzzi, A. Edwards, C. Brander, A. K. Sewell, S. Moore, J. Mullins, C. Moore,
S. Mallal, N. Bhardwaj, K. Yusim, R. Phillips, P. Klenerman, B. Korber,
P. Kiepiela, B. Walker, and P. Goulder. Transmission and accumulation of
CTL escape variants drive negative associations between HIV polymorphisms
and HLA. J. Exp. Med., 201(6):891–902, Mar 2005.

[Leslie 2000] R. G. Q. Leslie. The role of complement in the acquired immune
response. Immunology, 100(1):4–12, 2000.



426 References

[Leveton et al. 1989] C. Leveton et al. T-cell-mediated protection of mice against
virulent mycobacterium-tuberculosis. Infection and Immunity, 57(2):390–395,
1989.

[Levinthal 1969] C. Levinthal. How to fold graciously. In P. De Brunner, J. Tsibris,
and E. Munck, editors, Mossbauer Spectroscopy in Biological Systems. University
of Illinois Press, 1969.

[Levitsky & Liu 2000] V. Levitsky and D. Liu. Supermotif peptide binding and de-
generacy of MHC: peptide recognition in an EBV peptide-specific CTL response
with highly restricted TCR usage. Hum. Immunol., 61(10):972–984, 2000.

[Lewinsohn et al. 1998] D. M. Lewinsohn et al. Human purified protein deriva-
tive specific CD4+ T cells use both CD95-dependent and CD95-independent
cytolytic mechanisms. J. Immunol., 160(5):2374–2379, 1998.

[Lewontin et al. 1978] R. C. Lewontin, L. R. Ginzburg, and S. D. Tuljapurkar.
Heterosis as an explanation for large amounts of genic polymorphism. Genetics,
88:149–170, 1978.

[Li & Scheraga 1988] Z. Li and H. A. Scheraga. Structure and free energy of
complex thermodynamics systems. J. Molec. Stru., 179:333–352, 1988.

[Li et al. 2000] Y. Li, H. Li, R. Martin, and R. A. Mariuzza. Structural basis for the
binding of an immunodominant peptide from myelin basic protein in different
registers by two HLA-DR2 proteins. J. Molec. Biol., 304:177–188, 2000.

[Lichtman & Abbas 1997] A. Lichtman and A. Abbas. T-cell subsets: recruiting
the right kind of help. Current Biology, 7(4):242–244, 4 1997.

[Lim 2000] T. K. Lim. Human genetic susceptibility to tuberculosis. Ann. Acad.
Med., 29(3):298–304, 2000.

[Lipsitch & Levin 1997] M. Lipsitch and B. R. Levin. The population dynam-
ics of antimicrobial chemotherapy. Antimicrobial Agents and Chemotherapy,
41(2):363–373, 1997.

[Liu et al. 2002] X. Liu, S. Dai, F. Crawford, R. Fruge, P. Marrack, and J. Kappler.
Alternate interactions define the binding of peptides to the MHC molecule iab.
Proc. Natl. Acad. Sci. USA, 99:8820–8825, 2002.

[Lively & Dybdahl 2000] C. M. Lively and M. F. Dybdahl. Parasite adaptation
to locally common host genotypes. Nature, 405:679–681, 2000.

[Ljung 1999] L. Ljung. System Identification: Theory for the User. PRT Prentice
Hall, 2nd edition, 1999.

[Lorenz 1963] E. N. Lorenz. Deterministic nonperiodic flow. J. Atmos. Sci.,
20:130–141, 1963.

[Lucchiari-Hartz et al. 2003] M. Lucchiari-Hartz, V. Lindo, N. Hitziger,
S. Gaedicke, L. Saveanu, P. M. Van Endert, F. Greer, K. Eichmann, and G. Nie-
dermann. Differential proteasomal processing of hydrophobic and hydrophilic
protein regions: contribution to cytotoxic T lymphocyte epitope clustering in
HIV-1-Nef. Proc. Natl. Acad. Sci. USA, 100(13):7755–7760, 2003.

[Luciani et al. 2001] F. Luciani, S. Valensin, R. Vescovin, P. Sansoni, F. Fagnoni,
C. Bonafe M. Franceschi, and G. Turchetti. A stochastic model for CD8+ T cell
dynamics in human immunosenescence: Implications for survival and longevity.
J. Theor. Biol., 213:587–597, 2001.

[Lund et al. 2004] O. Lund, M. Nielsen, C. Kesmir, A. G. Petersen, C. Lundegaard,
P. Worning, C. Sylvester-Hvid, K. Lamberth, G. Roder, S. Justesen, S. Buus,
and S. Brunak. Definition of supertypes for HLA molecules using clustering of
specificity matrices. Immunogenetics, 55(12):797–810, 2004.



References 427

[Luscinskas et al. 1994] F. Luscinskas, G. S Kansas, H. Ding, P. Pizcueta, B. E.
Schleiffenbaum, T. F. Tedder, and M. A. Gimbrone. Monocyte rolling, arrest
and spreading on IL-4-activated vascular endothelium under flow is mediated
via sequential action of L-selectin, β1-integrins, and β2-integrins. J. Cell Biol.,
125(6):1417–1427, 6 1994.

[Luther & Cyster 2001] Sanjiv A. Luther and Jason G. Cyster. Chemokines as
regulators of T cell differentiation. Nat. Immunol., (2), 2001. 10.1038/84205.

[Macken & Perelson 1989] C. A. Macken and A. S. Perelson. Protein evolution on
rugged landscapes. Proc. Natl. Acad. Sci. USA, 86:6191–6195, 1989.

[MacKerell Jr. et al. 1998] A. D. MacKerell Jr., B. Brooks, III C. L. Brooks,
L. Nilsson, B. Roux, Y. Won, and M. Karplus. CHARMM: The energy function
and its parameterization with an overview of the program. In P. v. R. Schleyer
et al., editors, The Encyclopedia of Computational Chemistry, volume 1. John
Wiley and Sons, 1998.

[MacRedmond et al. 2005] R. MacRedmond, C. Greene, C. Taggart, N. McEl-
vaney, and S. O’Neill. Respiratory epithelial cells require toll-like receptor 4 for
induction of human β-defensin 2 by lipopolysaccharide. Respiratory Research,
6:116, 2005.

[Madden et al. 1991] D. R. Madden, J. C. Gorga, J. L. Strominger, and D. C.
Wiley. The structure of HLA-B27 reveals nonamer self-peptides bound in an
extended conformation. Nature, 353:321–325, 1991.

[Mallios 2001] R. R. Mallios. Predicting class II MHC/peptide multi-level binding
with an iterative stepwise discriminant analysis meta-algorithm. Bioinformatics,
17:942–948, 2001.

[Mamitsuka 1998] H. Mamitsuka. Predicting peptides that bind to MHC molecules
using supervised learning of hidden markov models. Proteins, 33:460–474, 1998.

[Manz et al. 2002] R. A. Manz, S. Arce, G. Cassese, A. E. Hauser, F. Hiepe, and
A. Radbruch. Humoral immunity and long-lived plasma cells. Curr. Opin.
Immunol., 14:517, 2002.

[Maruyama & Nei 1981] T. Maruyama and M. Nei. Genetic variability maintained
by mutation and overdominant selection in finite populations. Genetics, 98:441–
459, 1981.

[Mason 1998] D. Mason. A very high level of crossreactivity is an essential feature
of the T-cell receptor. Immunol. Today, 19:395–404, 1998.

[Mason 2001] D. Mason. Some quantitative aspects of T-cell repertoire selection:
the requirement for regulatory T cells. Immunol. Rev., 182:80–88, 2001.

[Mata & Cohn 2006a] J. Mata and M. Cohn. A cellular automata based syn-
thetic immune system (SIS) that can be used to evaluate hypotheses describing
responsiveness. Immunol. Rev., in press, 2006.

[Mata & Cohn 2006b] J. Mata and M. Cohn. The tritope model for restrictive
recognition of antigen by T-cells: III. a computer program (TUNI I) to analyze
the parameters of the model. Molecular Immunology, in press, 2006.

[Maturana & Varela 1980] H. R. Maturana and F. J. Varela. Autopoiesis and
Cognition. Reidel, 1980.

[Matzinger et al. 1984] P. Matzinger, R. Zamoyska, and H. Waldmann. Self toler-
ance is H-2-restricted. Nature, 308:738–741, 1984.

[Matzinger 1994a] P. Matzinger. Memories are made of this? Nature, 369:605–606,
1994.

[Matzinger 1994b] P. Matzinger. Tolerance, danger and the extended family. Ann.
Rev. Immunol., 12:991–1045, 1994.



428 References

[Matzinger 2002] P. Matzinger. The danger model: A renewed sense of self. Science,
296:301–305, 2002.

[McDonough et al. 1993] K. McDonough, Y. Kress, and B. Bloom. Pathogenesis
of tuberculosis: interaction of mycobacterium tuberculosis with macrophages.
Infect. Immun., 61:2763–2773, 1993.

[McFarland et al. 1999] B. J. McFarland, A. J. Sant, T. P. Lybrand, and C. Bee-
son. Ovalbumin (323-339) peptide bind to the major histocompatibility complex
class II , I-A(d) protein using two functionally distinct registers. Biochemistry,
38:16663–16670, 1999.

[McHeyzer-Williams & McHeyzer-Williams 2005] L. J. McHeyzer-Williams and
M. G. McHeyzer-Williams. Antigen-specific memory B cell development. Ann.
Rev. Immunol., 23:487–513, 2005.

[McIntyre et al. 2003] T. McIntyre, S. Prescott, A. Weyrich, and G. Zimmerman.
Cell-cell interactions: leukocyte-endothelial interactions. Curr. Op. Hematology,
10(2):150–158, 3 2003.

[McKenna & Kapp 2004] K. C. McKenna and J. A. Kapp. Ocular immune privi-
lege and CTL tolerance. Immunol Res, 29:103–112, 2004.

[McKenna et al. 2005] K. McKenna, A. S. Beignon, and N. Bhardwaj. Plas-
macytoid dendritic cells: Linking innate and adaptive immunity. J. Virology,
79(1):17–27, 1 2005.

[McKenzie & Pecon-Slattery 1992] L. M. McKenzie and J. Pecon-Slattery. Taxo-
nomic hierarchy of HLA class I allele sequences. Genes Immunol., 1(2):120–129,
1992.

[McKenzie et al. 2006] B. S. McKenzie, R. A. Kastelein, and D. J. Cua. Under-
standing the IL-23-IL-17 immune pathway. Trends in Immunology, 27(1):17–23,
2006.

[McLachlan 1982] A. D. McLachlan. Rapid comparison of protein structures. Acta
Cryst., A38:871–873, 1982.

[McSparron et al. 2003] H. McSparron, M. J. Blythe, C. Zygouri, I. A. Doytchi-
nova, and D. R. Flower. Jenpep: A novel computational information resource
for immunobiology and vaccinology. J. Chem. Inf. Comp. Sc., 43:1276–1287,
2003.

[Meade & Sonneborn 1996] A. J. Meade and H. C. Sonneborn. Numerical solu-
tion of a calculus of variations problem using the feedforward neural network
architecture. Advances in Engineering Software, 27:213–225, 1996.

[Medzhitov & Janeway 2000] R. Medzhitov and C. A. Janeway. How does the im-
mune system distinguish self from nonself? Seminars in Immunology, 12(3):185–
188, 2000.

[Medzhitov & Janeway 2002] R. Medzhitov and C. A. Janeway. Decoding the pat-
terns of self and nonself by the innate immune system. Science, 296(5566):298–
300, 2002.

[Meerwijk et al. 1997] J. P. Van Meerwijk, S. Marguerat, R. K. Lees, R. N. Ger-
main, B. J. Fowlkes, and H. R. MacDonald. Quantitative impact of thymic
clonal deletion on the T cell repertoire. J. Exp. Med., 185:377–383, 1997.

[Meier-Schellersheim & Mack 1999] M. Meier-Schellersheim and G. Mack. SIM-
MUNE, a tool for simulating and analyzing immune system behavior, 1999.
http://www-library.desy.de/.

[Mellor et al. 2002] A. L. Mellor, P. Chandler, G. K. Lee, T. Johnson, D. B. Ke-
skin, and D. H. Munn. Indoleamine 2,3-dioxygenase, immunosuppression and
pregnancy. J. Reprod. Immunol., 57(1-2):143–150, 2002.



References 429

[Mendez-Samperio & Jimenez-Zamudio 1991] P. Mendez-Samperio and
L. Jimenez-Zamudio. Peptide competition at the level of MHC-binding
sites using T cell clones from a rheumatoid arthritis patient. J. Autoimmunity,
4(5):795–806, 1991.

[Merkenschlager et al. 1997] M. Merkenschlager, D. Graf, M. Lovatt,
U. Bommhardt, R. Zamoyska, and A. G. Fisher. How many thymocytes
audition for selection? J. Exp. Med., 186:1149–1158, 1997.

[Meyer et al. 1998] C. G. Meyer, J. May, and K. Stark. Human leukocyte antigens
in tuberculosis and leprosy. Trends in Microbiology, 6(4):148–154, 1998.

[Middleton et al. 2003] D. Middleton, L. Menchaca, H. Rood, and R. Komerof-
sky. New allele frequency database: http://www.allelefrequencies.net. Tissue
Antigens, 61(5):403–407, 2003.

[Mikko & Andersson 1995] S. Mikko and L. Andersson. Low major histocompati-
bility complex class II diversity in European and North American moose. Proc.
Natl. Acad. Sci. USA, 92(10):4259–4263, 1995.

[Milik et al. 1998] M. Milik, D. Sauer, L. Brunmark, A. P.and Yuan, A. Vitiello,
MR. Jackson, P. A. Peterson, J. Skolnick, and C. A. Glass. Application of
an artificial neural network to predict specific class I MHC binding peptide
sequences. Nature Biotechnology, 16:753–756, 1998.

[Miller & Basten 1996] J. Miller and A. Basten. Mechanism of tolerance to self.
Curr. Op. Immunol, 8:815–821, 1996.

[Miller et al. 1998] D. M. Miller et al. Human cytomegalovirus inhibits major
histocompatibility complex class II expression by disruption of the Jak/Stat
pathway. J. Exp. Med., 187(5):675–83, 1998.

[Miller 2004] J. Miller. Self-nonself discrimination by T lymphocytes. C.R. Biolo-
gies, 327:399–408, 2004.

[Mitchell 1997] T. Mitchell. Machine Learning. McGraw-Hill, 1997.
[Mohan et al. 2001] V. Mohan et al. Effects of tumor necrosis factor alpha on host

immune response in chronic persistent tuberculosis: possible role for limiting
pathology. Infection and Immunity, 69:1847–1855, 2001.

[Moller 1988] G. Moller. Do suppressor T-cells exist? Scandinavian J. Immunol.,
27(3):247–250, 1988.

[Moodley et al. 2000] Y. P. Moodley et al. Correlation of CD4 : CD8 ratio and tu-
mour necrosis factor (TNF)alpha levels in induced sputum with bronchoalveolar
lavage fluid in pulmonary sarcoidosis. Thorax, 55(8):696–699, 2000.

[Moore et al. 2002] C. B. Moore, M. John, I. R. James, F. T. Christiansen, C. S.
Witt, and S. A. Mallal. Evidence of HIV-1 adaptation to HLA-restricted immune
responses at a population level. Science, 296:1439–1443, 2002.

[Moreno et al. 1998] C. Moreno, A. Mehlert, and J. Lamb. The inhibitory effects
of mycobacterial lipoarabinomannan and polysaccharides upon polyclonal and
monoclonal human T cell proliferation. Clin. Exp. Immunol., 74(2):206–10,
1998.

[Mosmann & Coffman 1989] T. R. Mosmann and R. L. Coffman. Th1-Cell And
Th2-Cell - different patterns of lymphokine secretion lead to different functional
properties. Ann. Rev. Immunol., 7:145–173, 1989.

[Muller et al. 1987] I. Muller et al. Impaired resistance to Mycobacterium tuber-
culosis infection after selective in vivo depletion of L3T4+ and Lyt-2+ T cells.
Infect. Immun., 55(9):2037–2041, 1987.



430 References

[Murphy et al. 2002] B. M. Murphy, B. H. Singer, S. Anderson, and D. Kirschner.
Comparing epidemic TB in demographically distinct heterogeneous populations.
Math. Biosci., 180:161–185, 2002.

[Murphy et al. 2003] B. M. Murphy, B. H. Singer, and D. Kirschner. On the
treatment of TB in heterogeneous populations. J. Theor. Biol., 223(391-404),
2003.

[Murray 1990] J. D. Murray. Mathematical Biology. Springer, corrected 2nd edi-
tion, 1990.
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