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Conversely, CCR7-/- chimeric mice produced significantly higher CXCL10, a 

chemokine recently shown to render the host susceptible to invasive aspergillosis if 

expressed inappropriately 



 

 53 



 

 54 



 

 55 



 

 56 



 

 57 



 

 58 



 

 59 



 

 60 



 

 61 



 

 62 



 

 63 



 

 64 



 

 65 

 

 



 

 66 



 

 67 



 

 68 



 

 69 



 

 70 



 

 71 



 

 72 



 

 73 



 

 74 



 

 75 

 
 
 



 

 76 

 
 



 

 77 



 

 78 



 

 79 



 

 80 



 

 81 



 

 82 



 

 83 



 

 84 



 

 85 



 

 86 



 

 87 



 

 88 



 

 89 



 

 90 



 

 91 



 

 92 



 

 93 

 



 

 94 



 

 95 



 

 96 

1. Thomas, E. D., H. L. Lochte, Jr., W. C. Lu, and J. W. Ferrebee. 1957. Intravenous 
infusion of bone marrow in patients receiving radiation and chemotherapy. N 
Engl J Med 257:491-496. 

2. Appelbaum, F. R. 2007. Hematopoietic-cell transplantation at 50. N Engl J 
Med 357:1472-1475. 

3. Gratwohl, A., H. Baldomero, K. Frauendorfer, A. Urbano-Ispizua, and D. 
Niederwieser. 2007. Results of the EBMT activity survey 2005 on 
haematopoietic stem cell transplantation: focus on increasing use of 
unrelated donors. Bone Marrow Transplant 39:71-87. 

4. Ljungman, P., A. Urbano-Ispizua, M. Cavazzana-Calvo, T. Demirer, G. Dini, H. 
Einsele, A. Gratwohl, A. Madrigal, D. Niederwieser, J. Passweg, V. Rocha, R. 
Saccardi, H. Schouten, N. Schmitz, G. Socie, A. Sureda, and J. Apperley. 2006. 
Allogeneic and autologous transplantation for haematological diseases, solid 
tumours and immune disorders: definitions and current practice in Europe. 
Bone Marrow Transplant 37:439-449. 

5. Blaise, D., J. O. Bay, C. Faucher, M. Michallet, J. M. Boiron, B. Choufi, J. Y. Cahn, 
N. Gratecos, J. J. Sotto, S. Francois, J. Fleury, M. Mohty, C. Chabannon, K. Bilger, 
G. Gravis, F. Viret, A. C. Braud, V. J. Bardou, D. Maraninchi, and P. Viens. 2004. 
Reduced-intensity preparative regimen and allogeneic stem cell 
transplantation for advanced solid tumors. Blood 103:435-441. 

6. Childs, R., A. Chernoff, N. Contentin, E. Bahceci, D. Schrump, S. Leitman, E. J. 
Read, J. Tisdale, C. Dunbar, W. M. Linehan, N. S. Young, and A. J. Barrett. 2000. 
Regression of metastatic renal-cell carcinoma after nonmyeloablative 
allogeneic peripheral-blood stem-cell transplantation. N Engl J Med 343:750-
758. 

7. Eibl, B., H. Schwaighofer, D. Nachbaur, C. Marth, A. Gachter, R. Knapp, G. Bock, 
C. Gassner, L. Schiller, F. Petersen, and D. Niederwieser. 1996. Evidence for a 
graft-versus-tumor effect in a patient treated with marrow ablative 
chemotherapy and allogeneic bone marrow transplantation for breast 
cancer. Blood 88:1501-1508. 



 

 97 

8. Hentschke, P., L. Barkholt, M. Uzunel, J. Mattsson, P. Wersall, P. Pisa, J. 
Martola, N. Albiin, A. Wernerson, M. Soderberg, M. Remberger, A. Thorne, and 
O. Ringden. 2003. Low-intensity conditioning and hematopoietic stem cell 
transplantation in patients with renal and colon carcinoma. Bone Marrow 
Transplant 31:253-261. 

9. Craig, R. M., A. Traynor, Y. Oyama, and R. K. Burt. 2003. Hematopoietic stem 
cell transplantation for severe Crohn's disease. Bone Marrow Transplant 32 
Suppl 1:S57-59. 

10. Kashyap, A., and S. J. Forman. 1998. Autologous bone marrow transplantation 
for non-Hodgkin's lymphoma resulting in long-term remission of 
coincidental Crohn's disease. Br J Haematol 103:651-652. 

11. Kishimoto, T., T. Hamazaki, M. Yasui, M. Sasabe, T. Okamura, N. Sakata, M. 
Inoue, K. Yagi, and K. Kawa. 2003. Autologous hematopoietic stem cell 
transplantation for 3 patients with severe juvenile rheumatoid arthritis. Int J 
Hematol 78:453-456. 

12. Loh, S. M., P. Ratnagopal, H. C. Tan, Y. T. Goh, B. C. Koh, L. P. Koh, Y. C. Linn, 
and W. Y. Hwang. 2006. Successful autologous hematopoietic stem cell 
transplantations for severe multiple sclerosis with fludarabine and 
cyclophosphamide conditioning. Int J Hematol 83:368-369. 

13. Marmont, A. M. 1997. Stem cell transplantation for severe autoimmune 
disorders, with special reference to rheumatic diseases. J Rheumatol Suppl 
48:13-18. 

14. Moore, J. J., J. Snowden, S. Pavletic, W. Barr, and R. Burt. 2003. Hematopoietic 
stem cell transplantation for severe rheumatoid arthritis. Bone Marrow 
Transplant 32 Suppl 1:S53-56. 

15. Potter, M., C. Black, and A. Berger. 1999. Bone marrow transplantation for 
autoimmune diseases. BMJ 318:750-751. 

16. Scime, R., A. M. Cavallaro, S. Tringali, A. Santoro, A. Rizzo, L. Montalbano, A. 
Casa, and M. Cottone. 2004. Complete clinical remission after high-dose 
immune suppression and autologous hematopoietic stem cell transplantation 
in severe Crohn's disease refractory to immunosuppressive and 
immunomodulator therapy. Inflamm Bowel Dis 10:892-894. 

17. Shevchenko, Y. L., A. A. Novik, A. N. Kuznetsov, B. V. Afanasiev, I. A. Lisukov, V. 
A. Kozlov, O. A. Rykavicin, T. I. Ionova, V. Y. Melnichenko, D. A. Fedorenko, A. 
D. Kulagin, S. V. Shamanski, R. A. Ivanov, and G. Gorodokin. 2008. High-dose 
immunosuppressive therapy with autologous hematopoietic stem cell 
transplantation as a treatment option in multiple sclerosis. Exp Hematol 
36:922-928. 



 

 98 

18. Tyndall, A., and A. Gratwohl. 1997. Hemopoietic blood and marrow 
transplants in the treatment of severe autoimmune disease. Curr Opin 
Hematol 4:390-394. 

19. Behringer, R. R., G. Gonzalez, E. J. Shpall, and J. Gathe. 2008. Cord blood stem 
cell therapy for acquired immune deficiency syndrome. Stem Cells Dev. 

20. Hutter, G., D. Nowak, M. Mossner, S. Ganepola, A. Mussig, K. Allers, T. 
Schneider, J. Hofmann, C. Kucherer, O. Blau, I. W. Blau, W. K. Hofmann, and E. 
Thiel. 2009. Long-term control of HIV by CCR5 Delta32/Delta32 stem-cell 
transplantation. N Engl J Med 360:692-698. 

21. Ferrara, J. L., and P. Reddy. 2006. Pathophysiology of graft-versus-host 
disease. Semin Hematol 43:3-10. 

22. Bray, R. A., C. K. Hurley, N. R. Kamani, A. Woolfrey, C. Muller, S. Spellman, M. 
Setterholm, and D. L. Confer. 2008. National marrow donor program HLA 
matching guidelines for unrelated adult donor hematopoietic cell 
transplants. Biol Blood Marrow Transplant 14:45-53. 

23. Pasquini, M. C. 2008. Impact of graft-versus-host disease on survival. Best 
Pract Res Clin Haematol 21:193-204. 

24. Socie, G., J. V. Stone, J. R. Wingard, D. Weisdorf, P. J. Henslee-Downey, C. 
Bredeson, J. Y. Cahn, J. R. Passweg, P. A. Rowlings, H. C. Schouten, H. J. Kolb, 
and J. P. Klein. 1999. Long-term survival and late deaths after allogeneic bone 
marrow transplantation. Late Effects Working Committee of the 
International Bone Marrow Transplant Registry. N Engl J Med 341:14-21. 

25. Jacobsohn, D. A., and G. B. Vogelsang. 2002. Novel pharmacotherapeutic 
approaches to prevention and treatment of GVHD. Drugs 62:879-889. 

26. Horowitz, M. M., R. P. Gale, P. M. Sondel, J. M. Goldman, J. Kersey, H. J. Kolb, A. 
A. Rimm, O. Ringden, C. Rozman, B. Speck, and et al. 1990. Graft-versus-
leukemia reactions after bone marrow transplantation. Blood 75:555-562. 

27. Brunstein, C. G., D. J. Weisdorf, T. DeFor, J. N. Barker, J. Tolar, J. A. van Burik, 
and J. E. Wagner. 2006. Marked increased risk of Epstein-Barr virus-related 
complications with the addition of antithymocyte globulin to a 
nonmyeloablative conditioning prior to unrelated umbilical cord blood 
transplantation. Blood 108:2874-2880. 

28. Markovic, S. N., A. Adlakha, T. F. Smith, and R. C. Walker. 1998. Respiratory 
syncytial virus pneumonitis-induced diffuse alveolar damage in an 
autologous bone marrow transplant recipient. Mayo Clin Proc 73:153-156. 



 

 99 

29. Steer, C. B., J. Szer, J. Sasadeusz, J. P. Matthews, J. A. Beresford, and A. Grigg. 
2000. Varicella-zoster infection after allogeneic bone marrow 
transplantation: incidence, risk factors and prevention with low-dose 
aciclovir and ganciclovir. Bone Marrow Transplant 25:657-664. 

30. Vinzio, S., B. Lioure, I. Enescu, J. L. Schlienger, and B. Goichot. 2005. Severe 
abdominal pain and inappropriate antidiuretic hormone secretion preceding 
varicella-zoster virus reactivation 10 months after autologous stem cell 
transplantation for acute myeloid leukaemia. Bone Marrow Transplant 
35:525-527. 

31. Walker, C. M., J. A. van Burik, T. E. De For, and D. J. Weisdorf. 2007. 
Cytomegalovirus infection after allogeneic transplantation: comparison of 
cord blood with peripheral blood and marrow graft sources. Biol Blood 
Marrow Transplant 13:1106-1115. 

32. Young, J. A. 2008. Infectious complications of acute and chronic GVHD. Best 
Pract Res Clin Haematol 21:343-356. 

33. Aksu, G., M. Z. Ruhi, H. Akan, S. Bengisun, C. Ustun, O. Arslan, and H. Ozenci. 
2001. Aerobic bacterial and fungal infections in peripheral blood stem cell 
transplants. Bone Marrow Transplant 27:201-205. 

34. van Burik, J. A., V. Ratanatharathorn, D. E. Stepan, C. B. Miller, J. H. Lipton, D. 
H. Vesole, N. Bunin, D. A. Wall, J. W. Hiemenz, Y. Satoi, J. M. Lee, and T. J. 
Walsh. 2004. Micafungin versus fluconazole for prophylaxis against invasive 
fungal infections during neutropenia in patients undergoing hematopoietic 
stem cell transplantation. Clin Infect Dis 39:1407-1416. 

35. Marr, K. A., K. Seidel, T. C. White, and R. A. Bowden. 2000. Candidemia in 
allogeneic blood and marrow transplant recipients: evolution of risk factors 
after the adoption of prophylactic fluconazole. J Infect Dis 181:309-316. 

36. Arber, C., A. Bitmansour, S. Shashidhar, S. Wang, B. Tseng, and J. M. Brown. 
2005. Protection against lethal Aspergillus fumigatus infection in mice by 
allogeneic myeloid progenitors is not major histocompatibility complex 
restricted. J Infect Dis 192:1666-1671. 

37. Arber, C., A. BitMansour, T. E. Sparer, J. P. Higgins, E. S. Mocarski, I. L. 
Weissman, J. A. Shizuru, and J. M. Brown. 2003. Common lymphoid 
progenitors rapidly engraft and protect against lethal murine 
cytomegalovirus infection after hematopoietic stem cell transplantation. 
Blood 102:421-428. 

38. BitMansour, A., S. M. Burns, D. Traver, K. Akashi, C. H. Contag, I. L. Weissman, 
and J. M. Brown. 2002. Myeloid progenitors protect against invasive 



 

 100 

aspergillosis and Pseudomonas aeruginosa infection following hematopoietic 
stem cell transplantation. Blood 100:4660-4667. 

39. BitMansour, A., T. M. Cao, S. Chao, S. Shashidhar, and J. M. Brown. 2005. Single 
infusion of myeloid progenitors reduces death from Aspergillus fumigatus 
following chemotherapy-induced neutropenia. Blood 105:3535-3537. 

40. Domen, J., and I. L. Weissman. 1999. Self-renewal, differentiation or death: 
regulation and manipulation of hematopoietic stem cell fate. Mol Med Today 
5:201-208. 

41. Akashi, K., D. Traver, T. Miyamoto, and I. L. Weissman. 2000. A clonogenic 
common myeloid progenitor that gives rise to all myeloid lineages. Nature 
404:193-197. 

42. Uchida, N., H. L. Aguila, W. H. Fleming, L. Jerabek, and I. L. Weissman. 1994. 
Rapid and sustained hematopoietic recovery in lethally irradiated mice 
transplanted with purified Thy-1.1lo Lin-Sca-1+ hematopoietic stem cells. 
Blood 83:3758-3779. 

43. Hospenthal, D. R., K. J. Kwon-Chung, and J. E. Bennett. 1998. Concentrations of 
airborne Aspergillus compared to the incidence of invasive aspergillosis: lack 
of correlation. Med Mycol 36:165-168. 

44. Hohl, T. M., and M. Feldmesser. 2007. Aspergillus fumigatus: principles of 
pathogenesis and host defense. Eukaryot Cell 6:1953-1963. 

45. Schmitt, H. J., A. Blevins, K. Sobeck, and D. Armstrong. 1990. Aspergillus 
species from hospital air and from patients. Mycoses 33:539-541. 

46. Debeaupuis, J. P., J. Sarfati, V. Chazalet, and J. P. Latge. 1997. Genetic diversity 
among clinical and environmental isolates of Aspergillus fumigatus. Infect 
Immun 65:3080-3085. 

47. Dyer, P. S., and M. Paoletti. 2005. Reproduction in Aspergillus fumigatus: 
sexuality in a supposedly asexual species? Med Mycol 43 Suppl 1:S7-14. 

48. Brakhage, A. A., and K. Langfelder. 2002. Menacing mold: the molecular 
biology of Aspergillus fumigatus. Annu Rev Microbiol 56:433-455. 

49. Brookman, J. L., and D. W. Denning. 2000. Molecular genetics in Aspergillus 
fumigatus. Curr Opin Microbiol 3:468-474. 

50. Paoletti, M., C. Rydholm, E. U. Schwier, M. J. Anderson, G. Szakacs, F. Lutzoni, J. 
P. Debeaupuis, J. P. Latge, D. W. Denning, and P. S. Dyer. 2005. Evidence for 
sexuality in the opportunistic fungal pathogen Aspergillus fumigatus. Curr 
Biol 15:1242-1248. 



 

 101 

51. O'Gorman, C. M., H. T. Fuller, and P. S. Dyer. 2009. Discovery of a sexual cycle 
in the opportunistic fungal pathogen Aspergillus fumigatus. Nature 457:471-
474. 

52. Nierman, W. C., A. Pain, M. J. Anderson, J. R. Wortman, H. S. Kim, J. Arroyo, M. 
Berriman, K. Abe, D. B. Archer, C. Bermejo, J. Bennett, P. Bowyer, D. Chen, M. 
Collins, R. Coulsen, R. Davies, P. S. Dyer, M. Farman, N. Fedorova, T. V. 
Feldblyum, R. Fischer, N. Fosker, A. Fraser, J. L. Garcia, M. J. Garcia, A. Goble, G. 
H. Goldman, K. Gomi, S. Griffith-Jones, R. Gwilliam, B. Haas, H. Haas, D. Harris, 
H. Horiuchi, J. Huang, S. Humphray, J. Jimenez, N. Keller, H. Khouri, K. 
Kitamoto, T. Kobayashi, S. Konzack, R. Kulkarni, T. Kumagai, A. Lafon, J. P. 
Latge, W. Li, A. Lord, C. Lu, W. H. Majoros, G. S. May, B. L. Miller, Y. Mohamoud, 
M. Molina, M. Monod, I. Mouyna, S. Mulligan, L. Murphy, S. O'Neil, I. Paulsen, 
M. A. Penalva, M. Pertea, C. Price, B. L. Pritchard, M. A. Quail, E. 
Rabbinowitsch, N. Rawlins, M. A. Rajandream, U. Reichard, H. Renauld, G. D. 
Robson, S. Rodriguez de Cordoba, J. M. Rodriguez-Pena, C. M. Ronning, S. 
Rutter, S. L. Salzberg, M. Sanchez, J. C. Sanchez-Ferrero, D. Saunders, K. 
Seeger, R. Squares, S. Squares, M. Takeuchi, F. Tekaia, G. Turner, C. R. Vazquez 
de Aldana, J. Weidman, O. White, J. Woodward, J. H. Yu, C. Fraser, J. E. Galagan, 
K. Asai, M. Machida, N. Hall, B. Barrell, and D. W. Denning. 2005. Genomic 
sequence of the pathogenic and allergenic filamentous fungus Aspergillus 
fumigatus. Nature 438:1151-1156. 

53. Latge, J. P. 1999. Aspergillus fumigatus and aspergillosis. Clin Microbiol Rev 
12:310-350. 

54. Bhabhra, R., M. D. Miley, E. Mylonakis, D. Boettner, J. Fortwendel, J. C. 
Panepinto, M. Postow, J. C. Rhodes, and D. S. Askew. 2004. Disruption of the 
Aspergillus fumigatus gene encoding nucleolar protein CgrA impairs 
thermotolerant growth and reduces virulence. Infect Immun 72:4731-4740. 

55. Chang, Y. C., H. F. Tsai, M. Karos, and K. J. Kwon-Chung. 2004. THTA, a 
thermotolerance gene of Aspergillus fumigatus. Fungal Genet Biol 41:888-
896. 

56. Steinbach, W. J., R. A. Cramer, Jr., B. Z. Perfect, Y. G. Asfaw, T. C. Sauer, L. K. 
Najvar, W. R. Kirkpatrick, T. F. Patterson, D. K. Benjamin, Jr., J. Heitman, and J. 
R. Perfect. 2006. Calcineurin controls growth, morphology, and pathogenicity 
in Aspergillus fumigatus. Eukaryot Cell 5:1091-1103. 

57. Panepinto, J. C., B. G. Oliver, T. W. Amlung, D. S. Askew, and J. C. Rhodes. 2002. 
Expression of the Aspergillus fumigatus rheb homologue, rhbA, is induced by 
nitrogen starvation. Fungal Genet Biol 36:207-214. 

58. Panepinto, J. C., B. G. Oliver, J. R. Fortwendel, D. L. Smith, D. S. Askew, and J. C. 
Rhodes. 2003. Deletion of the Aspergillus fumigatus gene encoding the Ras-



 

 102 

related protein RhbA reduces virulence in a model of Invasive pulmonary 
aspergillosis. Infect Immun 71:2819-2826. 

59. Beever, R. E., and G. P. Dempsey. 1978. Function of rodlets on the surface of 
fungal spores. Nature 272:608-610. 

60. Thau, N., M. Monod, B. Crestani, C. Rolland, G. Tronchin, J. P. Latge, and S. 
Paris. 1994. rodletless mutants of Aspergillus fumigatus. Infect Immun 
62:4380-4388. 

61. Paris, S., J. P. Debeaupuis, R. Crameri, M. Carey, F. Charles, M. C. Prevost, C. 
Schmitt, B. Philippe, and J. P. Latge. 2003. Conidial hydrophobins of 
Aspergillus fumigatus. Appl Environ Microbiol 69:1581-1588. 

62. Dague, E., D. Alsteens, J. P. Latge, and Y. F. Dufrene. 2008. High-resolution cell 
surface dynamics of germinating Aspergillus fumigatus conidia. Biophys J 
94:656-660. 

63. Latge, J. P., I. Mouyna, F. Tekaia, A. Beauvais, J. P. Debeaupuis, and W. 
Nierman. 2005. Specific molecular features in the organization and 
biosynthesis of the cell wall of Aspergillus fumigatus. Med Mycol 43 Suppl 
1:S15-22. 

64. Schmaler-Ripcke, J., V. Sugareva, P. Gebhardt, R. Winkler, O. Kniemeyer, T. 
Heinekamp, and A. A. Brakhage. 2009. Production of pyomelanin, a second 
type of melanin, via the tyrosine degradation pathway in Aspergillus 
fumigatus. Appl Environ Microbiol 75:493-503. 

65. Youngchim, S., R. Morris-Jones, R. J. Hay, and A. J. Hamilton. 2004. Production 
of melanin by Aspergillus fumigatus. J Med Microbiol 53:175-181. 

66. Beauvais, A., D. Maubon, S. Park, W. Morelle, M. Tanguy, M. Huerre, D. S. 
Perlin, and J. P. Latge. 2005. Two alpha(1-3) glucan synthases with different 
functions in Aspergillus fumigatus. Appl Environ Microbiol 71:1531-1538. 

67. Brakhage, A. A., and B. Liebmann. 2005. Aspergillus fumigatus conidial 
pigment and cAMP signal transduction: significance for virulence. Med Mycol 
43 Suppl 1:S75-82. 

68. Langfelder, K., B. Jahn, H. Gehringer, A. Schmidt, G. Wanner, and A. A. 
Brakhage. 1998. Identification of a polyketide synthase gene (pksP) of 
Aspergillus fumigatus involved in conidial pigment biosynthesis and 
virulence. Med Microbiol Immunol 187:79-89. 

69. Ganesan, L. T., E. K. Manavathu, J. L. Cutright, G. J. Alangaden, and P. H. 
Chandrasekar. 2004. In-vitro activity of nikkomycin Z alone and in 



 

 103 

combination with polyenes, triazoles or echinocandins against Aspergillus 
fumigatus. Clin Microbiol Infect 10:961-966. 

70. Steinbach, W. J., R. A. Cramer, Jr., B. Z. Perfect, C. Henn, K. Nielsen, J. Heitman, 
and J. R. Perfect. 2007. Calcineurin inhibition or mutation enhances cell wall 
inhibitors against Aspergillus fumigatus. Antimicrob Agents Chemother 
51:2979-2981. 

71. Agarwal, R. 2009. Allergic bronchopulmonary aspergillosis. Chest 135:805-
826. 

72. Malde, B., and P. A. Greenberger. 2004. Allergic bronchopulmonary 
aspergillosis. Allergy Asthma Proc 25:S38-39. 

73. Tillie-Leblond, I., and A. B. Tonnel. 2005. Allergic bronchopulmonary 
aspergillosis. Allergy 60:1004-1013. 

74. Israel, H. L., G. S. Lenchner, and G. W. Atkinson. 1982. Sarcoidosis and 
aspergilloma. The role of surgery. Chest 82:430-432. 

75. Israel, H. L., and A. Ostrow. 1969. Sarcoidosis and aspergilloma. Am J Med 
47:243-250. 

76. Addrizzo-Harris, D. J., T. J. Harkin, G. McGuinness, D. P. Naidich, and W. N. 
Rom. 1997. Pulmonary aspergilloma and AIDS. A comparison of HIV-infected 
and HIV-negative individuals. Chest 111:612-618. 

77. Csekeo, A., L. Agocs, M. Egervary, and Z. Heiler. 1997. Surgery for pulmonary 
aspergillosis. Eur J Cardiothorac Surg 12:876-879. 

78. Segal, B. H., and T. J. Walsh. 2006. Current approaches to diagnosis and 
treatment of invasive aspergillosis. Am J Respir Crit Care Med 173:707-717. 

79. Dotis, J., and E. Roilides. 2004. Osteomyelitis due to Aspergillus spp. in 
patients with chronic granulomatous disease: comparison of Aspergillus 
nidulans and Aspergillus fumigatus. Int J Infect Dis 8:103-110. 

80. Segal, B. H., L. Romani, and P. Puccetti. 2009. Chronic granulomatous disease. 
Cell Mol Life Sci 66:553-558. 

81. Pagano, L., M. Caira, M. Picardi, A. Candoni, L. Melillo, L. Fianchi, M. Offidani, 
and A. Nosari. 2007. Invasive Aspergillosis in patients with acute leukemia: 
update on morbidity and mortality--SEIFEM-C Report. Clin Infect Dis 
44:1524-1525. 



 

 104 

82. Marr, K. A., R. A. Carter, F. Crippa, A. Wald, and L. Corey. 2002. Epidemiology 
and outcome of mould infections in hematopoietic stem cell transplant 
recipients. Clin Infect Dis 34:909-917. 

83. Ferrer, F., J. M. Moraleda, M. C. Toldos, I. Heras, and V. Vicente. 1997. 
Disseminated aspergillosis after mobilization with intensive chemotherapy 
prior to autologous stem-cell transplant in chronic myeloid leukemia. Am J 
Hematol 54:170-171. 

84. Jantunen, E., P. Ruutu, L. Niskanen, L. Volin, T. Parkkali, P. Koukila-Kahkola, 
and T. Ruutu. 1997. Incidence and risk factors for invasive fungal infections 
in allogeneic BMT recipients. Bone Marrow Transplant 19:801-808. 

85. Wald, A., W. Leisenring, J. A. van Burik, and R. A. Bowden. 1997. Epidemiology 
of Aspergillus infections in a large cohort of patients undergoing bone 
marrow transplantation. J Infect Dis 175:1459-1466. 

86. Marr, K. A., R. A. Carter, M. Boeckh, P. Martin, and L. Corey. 2002. Invasive 
aspergillosis in allogeneic stem cell transplant recipients: changes in 
epidemiology and risk factors. Blood 100:4358-4366. 

87. Morgan, J., K. A. Wannemuehler, K. A. Marr, S. Hadley, D. P. Kontoyiannis, T. J. 
Walsh, S. K. Fridkin, P. G. Pappas, and D. W. Warnock. 2005. Incidence of 
invasive aspergillosis following hematopoietic stem cell and solid organ 
transplantation: interim results of a prospective multicenter surveillance 
program. Med Mycol 43 Suppl 1:S49-58. 

88. Seo, K. W., D. H. Kim, S. K. Sohn, N. Y. Lee, H. H. Chang, S. W. Kim, S. B. Jeon, J. 
H. Baek, J. G. Kim, J. S. Suh, and K. B. Lee. 2005. Protective role of interleukin-
10 promoter gene polymorphism in the pathogenesis of invasive pulmonary 
aspergillosis after allogeneic stem cell transplantation. Bone Marrow 
Transplant 36:1089-1095. 

89. Sinko, J., J. Csomor, R. Nikolova, S. Lueff, G. Krivan, P. Remenyi, A. Batai, and T. 
Masszi. 2008. Invasive fungal disease in allogeneic hematopoietic stem cell 
transplant recipients: an autopsy-driven survey. Transpl Infect Dis 10:106-
109. 

90. Ribaud, P., C. Chastang, J. P. Latge, L. Baffroy-Lafitte, N. Parquet, A. Devergie, 
H. Esperou, F. Selimi, V. Rocha, F. Derouin, G. Socie, and E. Gluckman. 1999. 
Survival and prognostic factors of invasive aspergillosis after allogeneic bone 
marrow transplantation. Clin Infect Dis 28:322-330. 

91. Caillot, D., O. Casasnovas, A. Bernard, J. F. Couaillier, C. Durand, B. Cuisenier, 
E. Solary, F. Piard, T. Petrella, A. Bonnin, G. Couillault, M. Dumas, and H. Guy. 
1997. Improved management of invasive pulmonary aspergillosis in 



 

 105 

neutropenic patients using early thoracic computed tomographic scan and 
surgery. J Clin Oncol 15:139-147. 

92. Horger, M., H. Hebart, H. Einsele, C. Lengerke, C. D. Claussen, R. Vonthein, and 
C. Pfannenberg. 2005. Initial CT manifestations of invasive pulmonary 
aspergillosis in 45 non-HIV immunocompromised patients: association with 
patient outcome? Eur J Radiol 55:437-444. 

93. Brown, M. J., S. A. Worthy, J. D. Flint, and N. L. Muller. 1998. Invasive 
aspergillosis in the immunocompromised host: utility of computed 
tomography and bronchoalveolar lavage. Clin Radiol 53:255-257. 

94. Levine, S. J. 1992. An approach to the diagnosis of pulmonary infections in 
immunosuppressed patients. Semin Respir Infect 7:81-95. 

95. Ascioglu, S., J. H. Rex, B. de Pauw, J. E. Bennett, J. Bille, F. Crokaert, D. W. 
Denning, J. P. Donnelly, J. E. Edwards, Z. Erjavec, D. Fiere, O. Lortholary, J. 
Maertens, J. F. Meis, T. F. Patterson, J. Ritter, D. Selleslag, P. M. Shah, D. A. 
Stevens, and T. J. Walsh. 2002. Defining opportunistic invasive fungal 
infections in immunocompromised patients with cancer and hematopoietic 
stem cell transplants: an international consensus. Clin Infect Dis 34:7-14. 

96. Pfeiffer, C. D., J. P. Fine, and N. Safdar. 2006. Diagnosis of invasive 
aspergillosis using a galactomannan assay: a meta-analysis. Clin Infect Dis 
42:1417-1427. 

97. Marr, K. A., S. A. Balajee, L. McLaughlin, M. Tabouret, C. Bentsen, and T. J. 
Walsh. 2004. Detection of galactomannan antigenemia by enzyme 
immunoassay for the diagnosis of invasive aspergillosis: variables that affect 
performance. J Infect Dis 190:641-649. 

98. Wheat, L. J., and T. J. Walsh. 2008. Diagnosis of invasive aspergillosis by 
galactomannan antigenemia detection using an enzyme immunoassay. Eur J 
Clin Microbiol Infect Dis 27:245-251. 

99. Ostrosky-Zeichner, L., B. D. Alexander, D. H. Kett, J. Vazquez, P. G. Pappas, F. 
Saeki, P. A. Ketchum, J. Wingard, R. Schiff, H. Tamura, M. A. Finkelman, and J. 
H. Rex. 2005. Multicenter clinical evaluation of the (1-->3) beta-D-glucan 
assay as an aid to diagnosis of fungal infections in humans. Clin Infect Dis 
41:654-659. 

100. Cuenca-Estrella, M., Y. Meije, C. Diaz-Pedroche, A. Gomez-Lopez, M. J. 
Buitrago, L. Bernal-Martinez, C. Grande, R. S. Juan, M. Lizasoain, J. L. 
Rodriguez-Tudela, and J. M. Aguado. 2009. Value of serial quantification of 
fungal DNA by a real-time PCR-based technique for early diagnosis of 
invasive Aspergillosis in patients with febrile neutropenia. J Clin Microbiol 
47:379-384. 



 

 106 

101. Cordonnier, C., P. Ribaud, R. Herbrecht, N. Milpied, D. Valteau-Couanet, C. 
Morgan, and A. Wade. 2006. Prognostic factors for death due to invasive 
aspergillosis after hematopoietic stem cell transplantation: a 1-year 
retrospective study of consecutive patients at French transplantation 
centers. Clin Infect Dis 42:955-963. 

102. Post, M. J., C. Lass-Floerl, G. Gastl, and D. Nachbaur. 2007. Invasive fungal 
infections in allogeneic and autologous stem cell transplant recipients: a 
single-center study of 166 transplanted patients. Transpl Infect Dis 9:189-
195. 

103. Herbrecht, R., D. W. Denning, T. F. Patterson, J. E. Bennett, R. E. Greene, J. W. 
Oestmann, W. V. Kern, K. A. Marr, P. Ribaud, O. Lortholary, R. Sylvester, R. H. 
Rubin, J. R. Wingard, P. Stark, C. Durand, D. Caillot, E. Thiel, P. H. 
Chandrasekar, M. R. Hodges, H. T. Schlamm, P. F. Troke, and B. de Pauw. 
2002. Voriconazole versus amphotericin B for primary therapy of invasive 
aspergillosis. N Engl J Med 347:408-415. 

104. Zaoutis, T. E., H. S. Jafri, L. M. Huang, F. Locatelli, A. Barzilai, W. Ebell, W. J. 
Steinbach, J. Bradley, J. M. Lieberman, C. C. Hsiao, N. Seibel, H. J. Laws, M. 
Gamba, M. Petrecz, A. F. Taylor, K. M. Strohmaier, J. W. Chow, N. A. Kartsonis, 
and A. L. Ngai. 2009. A prospective, multicenter study of caspofungin for the 
treatment of documented Candida or Aspergillus infections in pediatric 
patients. Pediatrics 123:877-884. 

105. Wilson, D. T., R. H. Drew, and J. R. Perfect. 2009. Antifungal Therapy for 
Invasive Fungal Diseases in Allogeneic Stem Cell Transplant Recipients: An 
Update. Mycopathologia. 

106. Philippe, B., O. Ibrahim-Granet, M. C. Prevost, M. A. Gougerot-Pocidalo, M. 
Sanchez Perez, A. Van der Meeren, and J. P. Latge. 2003. Killing of Aspergillus 
fumigatus by alveolar macrophages is mediated by reactive oxidant 
intermediates. Infect Immun 71:3034-3042. 

107. Schaffner, A., H. Douglas, and A. Braude. 1982. Selective protection against 
conidia by mononuclear and against mycelia by polymorphonuclear 
phagocytes in resistance to Aspergillus. Observations on these two lines of 
defense in vivo and in vitro with human and mouse phagocytes. J Clin Invest 
69:617-631. 

108. Marr, K. A., S. A. Balajee, T. R. Hawn, A. Ozinsky, U. Pham, S. Akira, A. Aderem, 
and W. C. Liles. 2003. Differential role of MyD88 in macrophage-mediated 
responses to opportunistic fungal pathogens. Infect Immun 71:5280-5286. 

109. Ibrahim-Granet, O., B. Philippe, H. Boleti, E. Boisvieux-Ulrich, D. Grenet, M. 
Stern, and J. P. Latge. 2003. Phagocytosis and intracellular fate of Aspergillus 
fumigatus conidia in alveolar macrophages. Infect Immun 71:891-903. 



 

 107 

110. Babior, B. M., J. T. Curnutte, and R. S. Kipnes. 1975. Biological defense 
mechanisms. Evidence for the participation of superoxide in bacterial killing 
by xanthine oxidase. J Lab Clin Med 85:235-244. 

111. Babior, B. M., R. S. Kipnes, and J. T. Curnutte. 1973. Biological defense 
mechanisms. The production by leukocytes of superoxide, a potential 
bactericidal agent. J Clin Invest 52:741-744. 

112. Reeves, E. P., H. Lu, H. L. Jacobs, C. G. Messina, S. Bolsover, G. Gabella, E. O. 
Potma, A. Warley, J. Roes, and A. W. Segal. 2002. Killing activity of neutrophils 
is mediated through activation of proteases by K+ flux. Nature 416:291-297. 

113. Heinecke, J. W., W. Li, G. A. Francis, and J. A. Goldstein. 1993. Tyrosyl radical 
generated by myeloperoxidase catalyzes the oxidative cross-linking of 
proteins. J Clin Invest 91:2866-2872. 

114. Washburn, R. G., J. I. Gallin, and J. E. Bennett. 1987. Oxidative killing of 
Aspergillus fumigatus proceeds by parallel myeloperoxidase-dependent and 
-independent pathways. Infect Immun 55:2088-2092. 

115. Zarember, K. A., J. A. Sugui, Y. C. Chang, K. J. Kwon-Chung, and J. I. Gallin. 2007. 
Human polymorphonuclear leukocytes inhibit Aspergillus fumigatus conidial 
growth by lactoferrin-mediated iron depletion. J Immunol 178:6367-6373. 

116. Bonnett, C. R., E. J. Cornish, A. G. Harmsen, and J. B. Burritt. 2006. Early 
neutrophil recruitment and aggregation in the murine lung inhibit 
germination of Aspergillus fumigatus Conidia. Infect Immun 74:6528-6539. 

117. Morrison, B. E., S. J. Park, J. M. Mooney, and B. Mehrad. 2003. Chemokine-
mediated recruitment of NK cells is a critical host defense mechanism in 
invasive aspergillosis. J Clin Invest 112:1862-1870. 

118. Park, S. J., M. A. Hughes, M. Burdick, R. M. Strieter, and B. Mehrad. 2009. Early 
NK cell-derived IFN-{gamma} is essential to host defense in neutropenic 
invasive aspergillosis. J Immunol 182:4306-4312. 

119. Phadke, A. P., G. Akangire, S. J. Park, S. A. Lira, and B. Mehrad. 2007. The role 
of CC chemokine receptor 6 in host defense in a model of invasive pulmonary 
aspergillosis. Am J Respir Crit Care Med 175:1165-1172. 

120. Bozza, S., R. Gaziano, A. Spreca, A. Bacci, C. Montagnoli, P. di Francesco, and L. 
Romani. 2002. Dendritic cells transport conidia and hyphae of Aspergillus 
fumigatus from the airways to the draining lymph nodes and initiate 
disparate Th responses to the fungus. J Immunol 168:1362-1371. 

121. Bozza, S., K. Perruccio, C. Montagnoli, R. Gaziano, S. Bellocchio, E. Burchielli, 
G. Nkwanyuo, L. Pitzurra, A. Velardi, and L. Romani. 2003. A dendritic cell 



 

 108 

vaccine against invasive aspergillosis in allogeneic hematopoietic 
transplantation. Blood 102:3807-3814. 

122. Gafa, V., R. Lande, M. C. Gagliardi, M. Severa, E. Giacomini, M. E. Remoli, R. 
Nisini, C. Ramoni, P. Di Francesco, D. Aldebert, R. Grillot, and E. M. Coccia. 
2006. Human dendritic cells following Aspergillus fumigatus infection 
express the CCR7 receptor and a differential pattern of interleukin-12 (IL-
12), IL-23, and IL-27 cytokines, which lead to a Th1 response. Infect Immun 
74:1480-1489. 

123. Gafa, V., M. E. Remoli, E. Giacomini, M. C. Gagliardi, R. Lande, M. Severa, R. 
Grillot, and E. M. Coccia. 2007. In vitro infection of human dendritic cells by 
Aspergillus fumigatus conidia triggers the secretion of chemokines for 
neutrophil and Th1 lymphocyte recruitment. Microbes Infect 9:971-980. 

124. Garlanda, C., E. Hirsch, S. Bozza, A. Salustri, M. De Acetis, R. Nota, A. Maccagno, 
F. Riva, B. Bottazzi, G. Peri, A. Doni, L. Vago, M. Botto, R. De Santis, P. 
Carminati, G. Siracusa, F. Altruda, A. Vecchi, L. Romani, and A. Mantovani. 
2002. Non-redundant role of the long pentraxin PTX3 in anti-fungal innate 
immune response. Nature 420:182-186. 

125. Doni, A., G. Peri, M. Chieppa, P. Allavena, F. Pasqualini, L. Vago, L. Romani, C. 
Garlanda, and A. Mantovani. 2003. Production of the soluble pattern 
recognition receptor PTX3 by myeloid, but not plasmacytoid, dendritic cells. 
Eur J Immunol 33:2886-2893. 

126. Gaziano, R., S. Bozza, S. Bellocchio, K. Perruccio, C. Montagnoli, L. Pitzurra, G. 
Salvatori, R. De Santis, P. Carminati, A. Mantovani, and L. Romani. 2004. Anti-
Aspergillus fumigatus efficacy of pentraxin 3 alone and in combination with 
antifungals. Antimicrob Agents Chemother 48:4414-4421. 

127. Netea, M. G., A. Warris, J. W. Van der Meer, M. J. Fenton, T. J. Verver-Janssen, L. 
E. Jacobs, T. Andresen, P. E. Verweij, and B. J. Kullberg. 2003. Aspergillus 
fumigatus evades immune recognition during germination through loss of 
toll-like receptor-4-mediated signal transduction. J Infect Dis 188:320-326. 

128. Wang, J. E., A. Warris, E. A. Ellingsen, P. F. Jorgensen, T. H. Flo, T. Espevik, R. 
Solberg, P. E. Verweij, and A. O. Aasen. 2001. Involvement of CD14 and toll-
like receptors in activation of human monocytes by Aspergillus fumigatus 
hyphae. Infect Immun 69:2402-2406. 

129. Meier, A., C. J. Kirschning, T. Nikolaus, H. Wagner, J. Heesemann, and F. Ebel. 
2003. Toll-like receptor (TLR) 2 and TLR4 are essential for Aspergillus-
induced activation of murine macrophages. Cell Microbiol 5:561-570. 

130. Bellocchio, S., C. Montagnoli, S. Bozza, R. Gaziano, G. Rossi, S. S. Mambula, A. 
Vecchi, A. Mantovani, S. M. Levitz, and L. Romani. 2004. The contribution of 



 

 109 

the Toll-like/IL-1 receptor superfamily to innate and adaptive immunity to 
fungal pathogens in vivo. J Immunol 172:3059-3069. 

131. Balloy, V., M. Si-Tahar, O. Takeuchi, B. Philippe, M. A. Nahori, M. Tanguy, M. 
Huerre, S. Akira, J. P. Latge, and M. Chignard. 2005. Involvement of toll-like 
receptor 2 in experimental invasive pulmonary aspergillosis. Infect Immun 
73:5420-5425. 

132. Jouault, T., S. Ibata-Ombetta, O. Takeuchi, P. A. Trinel, P. Sacchetti, P. Lefebvre, 
S. Akira, and D. Poulain. 2003. Candida albicans phospholipomannan is 
sensed through toll-like receptors. J Infect Dis 188:165-172. 

133. Netea, M. G., R. Sutmuller, C. Hermann, C. A. Van der Graaf, J. W. Van der Meer, 
J. H. van Krieken, T. Hartung, G. Adema, and B. J. Kullberg. 2004. Toll-like 
receptor 2 suppresses immunity against Candida albicans through induction 
of IL-10 and regulatory T cells. J Immunol 172:3712-3718. 

134. Hohl, T. M., H. L. Van Epps, A. Rivera, L. A. Morgan, P. L. Chen, M. Feldmesser, 
and E. G. Pamer. 2005. Aspergillus fumigatus triggers inflammatory 
responses by stage-specific beta-glucan display. PLoS Pathog 1:e30. 

135. Steele, C., R. R. Rapaka, A. Metz, S. M. Pop, D. L. Williams, S. Gordon, J. K. Kolls, 
and G. D. Brown. 2005. The beta-glucan receptor dectin-1 recognizes specific 
morphologies of Aspergillus fumigatus. PLoS Pathog 1:e42. 

136. Werner, J. L., A. E. Metz, D. Horn, T. R. Schoeb, M. M. Hewitt, L. M. Schwiebert, 
I. Faro-Trindade, G. D. Brown, and C. Steele. 2009. Requisite role for the 
dectin-1 beta-glucan receptor in pulmonary defense against Aspergillus 
fumigatus. J Immunol 182:4938-4946. 

137. Serrano-Gomez, D., A. Dominguez-Soto, J. Ancochea, J. A. Jimenez-Heffernan, J. 
A. Leal, and A. L. Corbi. 2004. Dendritic cell-specific intercellular adhesion 
molecule 3-grabbing nonintegrin mediates binding and internalization of 
Aspergillus fumigatus conidia by dendritic cells and macrophages. J Immunol 
173:5635-5643. 

138. Luther, K., A. Torosantucci, A. A. Brakhage, J. Heesemann, and F. Ebel. 2007. 
Phagocytosis of Aspergillus fumigatus conidia by murine macrophages 
involves recognition by the dectin-1 beta-glucan receptor and Toll-like 
receptor 2. Cell Microbiol 9:368-381. 

139. Underhill, D. M., E. Rossnagle, C. A. Lowell, and R. M. Simmons. 2005. Dectin-1 
activates Syk tyrosine kinase in a dynamic subset of macrophages for 
reactive oxygen production. Blood 106:2543-2550. 

140. Brieland, J. K., C. Jackson, F. Menzel, D. Loebenberg, A. Cacciapuoti, J. Halpern, 
S. Hurst, T. Muchamuel, R. Debets, R. Kastelein, T. Churakova, J. Abrams, R. 



 

 110 

Hare, and A. O'Garra. 2001. Cytokine networking in lungs of 
immunocompetent mice in response to inhaled Aspergillus fumigatus. Infect 
Immun 69:1554-1560. 

141. Phadke, A. P., and B. Mehrad. 2005. Cytokines in host defense against 
Aspergillus: recent advances. Med Mycol 43 Suppl 1:S173-176. 

142. Mehrad, B., R. M. Strieter, and T. J. Standiford. 1999. Role of TNF-alpha in 
pulmonary host defense in murine invasive aspergillosis. J Immunol 
162:1633-1640. 

143. Roilides, E., A. Dimitriadou-Georgiadou, T. Sein, I. Kadiltsoglou, and T. J. 
Walsh. 1998. Tumor necrosis factor alpha enhances antifungal activities of 
polymorphonuclear and mononuclear phagocytes against Aspergillus 
fumigatus. Infect Immun 66:5999-6003. 

144. Schelenz, S., D. A. Smith, and G. J. Bancroft. 1999. Cytokine and chemokine 
responses following pulmonary challenge with Aspergillus fumigatus: 
obligatory role of TNF-alpha and GM-CSF in neutrophil recruitment. Med 
Mycol 37:183-194. 

145. Warris, A., A. Bjorneklett, and P. Gaustad. 2001. Invasive pulmonary 
aspergillosis associated with infliximab therapy. N Engl J Med 344:1099-
1100. 

146. Bernhisel-Broadbent, J., E. E. Camargo, H. S. Jaffe, and H. M. Lederman. 1991. 
Recombinant human interferon-gamma as adjunct therapy for Aspergillus 
infection in a patient with chronic granulomatous disease. J Infect Dis 
163:908-911. 

147. Nagai, H., J. Guo, H. Choi, and V. Kurup. 1995. Interferon-gamma and tumor 
necrosis factor-alpha protect mice from invasive aspergillosis. J Infect Dis 
172:1554-1560. 

148. Cenci, E., A. Mencacci, G. Del Sero, A. Bacci, C. Montagnoli, C. F. d'Ostiani, P. 
Mosci, M. Bachmann, F. Bistoni, M. Kopf, and L. Romani. 1999. Interleukin-4 
causes susceptibility to invasive pulmonary aspergillosis through 
suppression of protective type I responses. J Infect Dis 180:1957-1968. 

149. Kolls, J. K., and A. Linden. 2004. Interleukin-17 family members and 
inflammation. Immunity 21:467-476. 

150. Zelante, T., A. De Luca, P. Bonifazi, C. Montagnoli, S. Bozza, S. Moretti, M. L. 
Belladonna, C. Vacca, C. Conte, P. Mosci, F. Bistoni, P. Puccetti, R. A. Kastelein, 
M. Kopf, and L. Romani. 2007. IL-23 and the Th17 pathway promote 
inflammation and impair antifungal immune resistance. Eur J Immunol 
37:2695-2706. 



 

 111 

151. Del Sero, G., A. Mencacci, E. Cenci, C. F. d'Ostiani, C. Montagnoli, A. Bacci, P. 
Mosci, M. Kopf, and L. Romani. 1999. Antifungal type 1 responses are 
upregulated in IL-10-deficient mice. Microbes Infect 1:1169-1180. 

152. Mehrad, B., R. M. Strieter, T. A. Moore, W. C. Tsai, S. A. Lira, and T. J. 
Standiford. 1999. CXC chemokine receptor-2 ligands are necessary 
components of neutrophil-mediated host defense in invasive pulmonary 
aspergillosis. J Immunol 163:6086-6094. 

153. Mehrad, B., M. Wiekowski, B. E. Morrison, S. C. Chen, E. C. Coronel, D. J. 
Manfra, and S. A. Lira. 2002. Transient lung-specific expression of the 
chemokine KC improves outcome in invasive aspergillosis. Am J Respir Crit 
Care Med 166:1263-1268. 

154. Mehrad, B., T. A. Moore, and T. J. Standiford. 2000. Macrophage inflammatory 
protein-1 alpha is a critical mediator of host defense against invasive 
pulmonary aspergillosis in neutropenic hosts. J Immunol 165:962-968. 

155. Mezger, M., M. Steffens, M. Beyer, C. Manger, J. Eberle, M. R. Toliat, T. F. 
Wienker, P. Ljungman, H. Hebart, H. J. Dornbusch, H. Einsele, and J. Loeffler. 
2008. Polymorphisms in the chemokine (C-X-C motif) ligand 10 are 
associated with invasive aspergillosis after allogeneic stem-cell 
transplantation and influence CXCL10 expression in monocyte-derived 
dendritic cells. Blood 111:534-536. 

156. Carpenter, K. J., and C. M. Hogaboam. 2005. Immunosuppressive effects of 
CCL17 on pulmonary antifungal responses during pulmonary invasive 
aspergillosis. Infect Immun 73:7198-7207. 

157. Schweickart, V. L., C. J. Raport, R. Godiska, M. G. Byers, R. L. Eddy, Jr., T. B. 
Shows, and P. W. Gray. 1994. Cloning of human and mouse EBI1, a lymphoid-
specific G-protein-coupled receptor encoded on human chromosome 17q12-
q21.2. Genomics 23:643-650. 

158. Yoshida, R., T. Imai, K. Hieshima, J. Kusuda, M. Baba, M. Kitaura, M. Nishimura, 
M. Kakizaki, H. Nomiyama, and O. Yoshie. 1997. Molecular cloning of a novel 
human CC chemokine EBI1-ligand chemokine that is a specific functional 
ligand for EBI1, CCR7. J Biol Chem 272:13803-13809. 

159. Rot, A., and U. H. von Andrian. 2004. Chemokines in innate and adaptive host 
defense: basic chemokinese grammar for immune cells. Annu Rev Immunol 
22:891-928. 

160. Carlsen, H. S., G. Haraldsen, P. Brandtzaeg, and E. S. Baekkevold. 2005. 
Disparate lymphoid chemokine expression in mice and men: no evidence of 
CCL21 synthesis by human high endothelial venules. Blood 106:444-446. 



 

 112 

161. Link, A., T. K. Vogt, S. Favre, M. R. Britschgi, H. Acha-Orbea, B. Hinz, J. G. 
Cyster, and S. A. Luther. 2007. Fibroblastic reticular cells in lymph nodes 
regulate the homeostasis of naive T cells. Nat Immunol 8:1255-1265. 

162. Misslitz, A., O. Pabst, G. Hintzen, L. Ohl, E. Kremmer, H. T. Petrie, and R. 
Forster. 2004. Thymic T cell development and progenitor localization depend 
on CCR7. J Exp Med 200:481-491. 

163. Ohl, L., M. Mohaupt, N. Czeloth, G. Hintzen, Z. Kiafard, J. Zwirner, T. 
Blankenstein, G. Henning, and R. Forster. 2004. CCR7 governs skin dendritic 
cell migration under inflammatory and steady-state conditions. Immunity 
21:279-288. 

164. Reif, K., E. H. Ekland, L. Ohl, H. Nakano, M. Lipp, R. Forster, and J. G. Cyster. 
2002. Balanced responsiveness to chemoattractants from adjacent zones 
determines B-cell position. Nature 416:94-99. 

165. Sallusto, F., D. Lenig, R. Forster, M. Lipp, and A. Lanzavecchia. 1999. Two 
subsets of memory T lymphocytes with distinct homing potentials and 
effector functions. Nature 401:708-712. 

166. Szanya, V., J. Ermann, C. Taylor, C. Holness, and C. G. Fathman. 2002. The 
subpopulation of CD4+CD25+ splenocytes that delays adoptive transfer of 
diabetes expresses L-selectin and high levels of CCR7. J Immunol 169:2461-
2465. 

167. Tateyama, M., K. Fujihara, T. Misu, and Y. Itoyama. 2009. CCR7+ myeloid 
dendritic cells together with CCR7+ T cells and CCR7+ macrophages invade 
CCL19+ nonnecrotic muscle fibers in inclusion body myositis. J Neurol Sci 
279:47-52. 

168. Baekkevold, E. S., T. Yamanaka, R. T. Palframan, H. S. Carlsen, F. P. Reinholt, U. 
H. von Andrian, P. Brandtzaeg, and G. Haraldsen. 2001. The CCR7 ligand elc 
(CCL19) is transcytosed in high endothelial venules and mediates T cell 
recruitment. J Exp Med 193:1105-1112. 

169. Stein, J. V., A. Rot, Y. Luo, M. Narasimhaswamy, H. Nakano, M. D. Gunn, A. 
Matsuzawa, E. J. Quackenbush, M. E. Dorf, and U. H. von Andrian. 2000. The 
CC chemokine thymus-derived chemotactic agent 4 (TCA-4, secondary 
lymphoid tissue chemokine, 6Ckine, exodus-2) triggers lymphocyte function-
associated antigen 1-mediated arrest of rolling T lymphocytes in peripheral 
lymph node high endothelial venules. J Exp Med 191:61-76. 

170. Forster, R., A. Schubel, D. Breitfeld, E. Kremmer, I. Renner-Muller, E. Wolf, and 
M. Lipp. 1999. CCR7 coordinates the primary immune response by 
establishing functional microenvironments in secondary lymphoid organs. 
Cell 99:23-33. 



 

 113 

171. Nakano, H., S. Mori, H. Yonekawa, H. Nariuchi, A. Matsuzawa, and T. Kakiuchi. 
1998. A novel mutant gene involved in T-lymphocyte-specific homing into 
peripheral lymphoid organs on mouse chromosome 4. Blood 91:2886-2895. 

172. Schneider, M. A., J. G. Meingassner, M. Lipp, H. D. Moore, and A. Rot. 2007. 
CCR7 is required for the in vivo function of CD4+ CD25+ regulatory T cells. J 
Exp Med 204:735-745. 

173. Davalos-Misslitz, A. C., J. Rieckenberg, S. Willenzon, T. Worbs, E. Kremmer, G. 
Bernhardt, and R. Forster. 2007. Generalized multi-organ autoimmunity in 
CCR7-deficient mice. Eur J Immunol 37:613-622. 

174. Dieu, M. C., B. Vanbervliet, A. Vicari, J. M. Bridon, E. Oldham, S. Ait-Yahia, F. 
Briere, A. Zlotnik, S. Lebecque, and C. Caux. 1998. Selective recruitment of 
immature and mature dendritic cells by distinct chemokines expressed in 
different anatomic sites. J Exp Med 188:373-386. 

175. Sanchez-Sanchez, N., L. Riol-Blanco, and J. L. Rodriguez-Fernandez. 2006. The 
multiple personalities of the chemokine receptor CCR7 in dendritic cells. J 
Immunol 176:5153-5159. 

176. Ema, H., Y. Morita, S. Yamazaki, A. Matsubara, J. Seita, Y. Tadokoro, H. Kondo, 
H. Takano, and H. Nakauchi. 2006. Adult mouse hematopoietic stem cells: 
purification and single-cell assays. Nat Protoc 1:2979-2987. 

177. Chen, S. C., M. W. Leach, Y. Chen, X. Y. Cai, L. Sullivan, M. Wiekowski, B. J. 
Dovey-Hartman, A. Zlotnik, and S. A. Lira. 2002. Central nervous system 
inflammation and neurological disease in transgenic mice expressing the CC 
chemokine CCL21 in oligodendrocytes. J Immunol 168:1009-1017. 

178. Vermaelen, K., and R. Pauwels. 2004. Accurate and simple discrimination of 
mouse pulmonary dendritic cell and macrophage populations by flow 
cytometry: methodology and new insights. Cytometry A 61:170-177. 

179. Mullins, J., R. Harvey, and A. Seaton. 1976. Sources and incidence of airborne 
Aspergillus fumigatus (Fres). Clin Allergy 6:209-217. 

180. Thompson, G. R., 3rd, and T. F. Patterson. 2008. Pulmonary aspergillosis. 
Semin Respir Crit Care Med 29:103-110. 

181. Soubani, A. O., and P. H. Chandrasekar. 2002. The clinical spectrum of 
pulmonary aspergillosis. Chest 121:1988-1999. 

182. Garcia-Vidal, C., A. Upton, K. A. Kirby, and K. A. Marr. 2008. Epidemiology of 
invasive mold infections in allogeneic stem cell transplant recipients: 
biological risk factors for infection according to time after transplantation. 
Clin Infect Dis 47:1041-1050. 



 

 114 

183. Jantunen, E., V. J. Anttila, and T. Ruutu. 2002. Aspergillus infections in 
allogeneic stem cell transplant recipients: have we made any progress? Bone 
Marrow Transplant 30:925-929. 

184. Romani, L. 2004. Immunity to fungal infections. Nat Rev Immunol 4:1-23. 

185. Gerson, S. L., G. H. Talbot, S. Hurwitz, B. L. Strom, E. J. Lusk, and P. A. Cassileth. 
1984. Prolonged granulocytopenia: the major risk factor for invasive 
pulmonary aspergillosis in patients with acute leukemia. Ann Intern Med 
100:345-351. 

186. Rivera, A., G. Ro, H. L. Van Epps, T. Simpson, I. Leiner, D. B. Sant'Angelo, and E. 
G. Pamer. 2006. Innate immune activation and CD4+ T cell priming during 
respiratory fungal infection. Immunity 25:665-675. 

187. Greaves, D. R., W. Wang, D. J. Dairaghi, M. C. Dieu, B. Saint-Vis, K. Franz-Bacon, 
D. Rossi, C. Caux, T. McClanahan, S. Gordon, A. Zlotnik, and T. J. Schall. 1997. 
CCR6, a CC chemokine receptor that interacts with macrophage 
inflammatory protein 3alpha and is highly expressed in human dendritic 
cells. J Exp Med 186:837-844. 

188. Le Borgne, M., N. Etchart, A. Goubier, S. A. Lira, J. C. Sirard, N. van Rooijen, C. 
Caux, S. Ait-Yahia, A. Vicari, D. Kaiserlian, and B. Dubois. 2006. Dendritic cells 
rapidly recruited into epithelial tissues via CCR6/CCL20 are responsible for 
CD8+ T cell crosspriming in vivo. Immunity 24:191-201. 

189. Banchereau, J., and R. M. Steinman. 1998. Dendritic cells and the control of 
immunity. Nature 392:245-252. 

190. Romani, L., F. Bistoni, K. Perruccio, C. Montagnoli, R. Gaziano, S. Bozza, P. 
Bonifazi, G. Bistoni, G. Rasi, A. Velardi, F. Fallarino, E. Garaci, and P. Puccetti. 
2006. Thymosin alpha1 activates dendritic cell tryptophan catabolism and 
establishes a regulatory environment for balance of inflammation and 
tolerance. Blood 108:2265-2274. 

191. Mambula, S. S., K. Sau, P. Henneke, D. T. Golenbock, and S. M. Levitz. 2002. 
Toll-like receptor (TLR) signaling in response to Aspergillus fumigatus. J Biol 
Chem 277:39320-39326. 

192. Ali, R., F. Ozkalemkas, T. Ozcelik, V. Ozkocaman, A. Ozkan, S. Bayram, B. Ener, 
A. Ursavas, G. Ozal, and A. Tunali. 2006. Invasive pulmonary aspergillosis: 
role of early diagnosis and surgical treatment in patients with acute 
leukemia. Ann Clin Microbiol Antimicrob 5:17. 

193. Mylonakis, E., T. F. Barlam, T. Flanigan, and J. D. Rich. 1998. Pulmonary 
aspergillosis and invasive disease in AIDS: review of 342 cases. Chest 
114:251-262. 



 

 115 

194. Dieu-Nosjean, M. C., C. Massacrier, B. Homey, B. Vanbervliet, J. J. Pin, A. Vicari, 
S. Lebecque, C. Dezutter-Dambuyant, D. Schmitt, A. Zlotnik, and C. Caux. 2000. 
Macrophage inflammatory protein 3alpha is expressed at inflamed epithelial 
surfaces and is the most potent chemokine known in attracting Langerhans 
cell precursors. J Exp Med 192:705-718. 

195. Osterholzer, J. J., T. Ames, T. Polak, J. Sonstein, B. B. Moore, S. W. Chensue, G. 
B. Toews, and J. L. Curtis. 2005. CCR2 and CCR6, but not endothelial selectins, 
mediate the accumulation of immature dendritic cells within the lungs of 
mice in response to particulate antigen. J Immunol 175:874-883. 

196. Gunn, M. D., K. Tangemann, C. Tam, J. G. Cyster, S. D. Rosen, and L. T. Williams. 
1998. A chemokine expressed in lymphoid high endothelial venules 
promotes the adhesion and chemotaxis of naive T lymphocytes. Proc Natl 
Acad Sci U S A 95:258-263. 

197. Randolph, G. J., V. Angeli, and M. A. Swartz. 2005. Dendritic-cell trafficking to 
lymph nodes through lymphatic vessels. Nat Rev Immunol 5:617-628. 

198. Saeki, H., A. M. Moore, M. J. Brown, and S. T. Hwang. 1999. Cutting edge: 
secondary lymphoid-tissue chemokine (SLC) and CC chemokine receptor 7 
(CCR7) participate in the emigration pathway of mature dendritic cells from 
the skin to regional lymph nodes. J Immunol 162:2472-2475. 

199. Forster, R., A. C. Davalos-Misslitz, and A. Rot. 2008. CCR7 and its ligands: 
balancing immunity and tolerance. Nat Rev Immunol 8:362-371. 

200. Bone, R. C. 1991. The pathogenesis of sepsis. Ann Intern Med 115:457-469. 

201. Michie, H. R., K. R. Manogue, D. R. Spriggs, A. Revhaug, S. O'Dwyer, C. A. 
Dinarello, A. Cerami, S. M. Wolff, and D. W. Wilmore. 1988. Detection of 
circulating tumor necrosis factor after endotoxin administration. N Engl J 
Med 318:1481-1486. 

202. Rivera, A., T. Hohl, and E. G. Pamer. 2006. Immune responses to Aspergillus 
fumigatus infections. Biol Blood Marrow Transplant 12:47-49. 

203. Hromas, R., L. Cripe, G. Hangoc, S. Cooper, and H. E. Broxmeyer. 2000. The 
exodus subfamily of CC chemokines inhibits the proliferation of chronic 
myelogenous leukemia progenitors. Blood 95:1506-1508. 

204. Kim, C. H., and H. E. Broxmeyer. 1999. SLC/exodus2/6Ckine/TCA4 induces 
chemotaxis of hematopoietic progenitor cells: differential activity of ligands 
of CCR7, CXCR3, or CXCR4 in chemotaxis vs. suppression of progenitor 
proliferation. J Leukoc Biol 66:455-461. 



 

 116 

205. Onai, N., A. Obata-Onai, M. A. Schmid, T. Ohteki, D. Jarrossay, and M. G. Manz. 
2007. Identification of clonogenic common Flt3+M-CSFR+ plasmacytoid and 
conventional dendritic cell progenitors in mouse bone marrow. Nat Immunol 
8:1207-1216. 

206. Kocks, J. R., A. C. Davalos-Misslitz, G. Hintzen, L. Ohl, and R. Forster. 2007. 
Regulatory T cells interfere with the development of bronchus-associated 
lymphoid tissue. J Exp Med 204:723-734. 

207. Neben, S., K. Marcus, and P. Mauch. 1993. Mobilization of hematopoietic stem 
and progenitor cell subpopulations from the marrow to the blood of mice 
following cyclophosphamide and/or granulocyte colony-stimulating factor. 
Blood 81:1960-1967. 

208. Trivedi, M., S. Martinez, S. Corringham, K. Medley, and E. D. Ball. 2009. 
Optimal use of G-CSF administration after hematopoietic SCT. Bone Marrow 
Transplant. 

209. Asselin-Paturel, C., A. Boonstra, M. Dalod, I. Durand, N. Yessaad, C. Dezutter-
Dambuyant, A. Vicari, A. O'Garra, C. Biron, F. Briere, and G. Trinchieri. 2001. 
Mouse type I IFN-producing cells are immature APCs with plasmacytoid 
morphology. Nat Immunol 2:1144-1150. 

210. Bruhl, H., J. Cihak, J. Plachy, L. Kunz-Schughart, M. Niedermeier, A. Denzel, M. 
Rodriguez Gomez, Y. Talke, B. Luckow, M. Stangassinger, and M. Mack. 2007. 
Targeting of Gr-1+,CCR2+ monocytes in collagen-induced arthritis. Arthritis 
Rheum 56:2975-2985. 

211. Song, X., Y. Krelin, T. Dvorkin, O. Bjorkdahl, S. Segal, C. A. Dinarello, E. 
Voronov, and R. N. Apte. 2005. CD11b+/Gr-1+ immature myeloid cells 
mediate suppression of T cells in mice bearing tumors of IL-1beta-secreting 
cells. J Immunol 175:8200-8208. 

212. Montagnoli, C., F. Fallarino, R. Gaziano, S. Bozza, S. Bellocchio, T. Zelante, W. P. 
Kurup, L. Pitzurra, P. Puccetti, and L. Romani. 2006. Immunity and tolerance 
to Aspergillus involve functionally distinct regulatory T cells and tryptophan 
catabolism. J Immunol 176:1712-1723. 

213. Anderson, M. S., E. S. Venanzi, Z. Chen, S. P. Berzins, C. Benoist, and D. Mathis. 
2005. The cellular mechanism of Aire control of T cell tolerance. Immunity 
23:227-239. 

214. Broudy, V. C. 1997. Stem cell factor and hematopoiesis. Blood 90:1345-1364. 

215. Lyman, S. D., and S. E. Jacobsen. 1998. c-kit ligand and Flt3 ligand: 
stem/progenitor cell factors with overlapping yet distinct activities. Blood 
91:1101-1134. 



 

 117 

216. De Sepulveda, P., K. Okkenhaug, J. L. Rose, R. G. Hawley, P. Dubreuil, and R. 
Rottapel. 1999. Socs1 binds to multiple signalling proteins and suppresses 
steel factor-dependent proliferation. EMBO J 18:904-915. 

217. Yu, C. R., R. M. Mahdi, X. Liu, A. Zhang, T. Naka, T. Kishimoto, and C. E. 
Egwuagu. 2008. SOCS1 regulates CCR7 expression and migration of CD4+ T 
cells into peripheral tissues. J Immunol 181:1190-1198. 

218. Kondo, M., I. L. Weissman, and K. Akashi. 1997. Identification of clonogenic 
common lymphoid progenitors in mouse bone marrow. Cell 91:661-672. 

219. Cooke, K. R., L. Kobzik, T. R. Martin, J. Brewer, J. Delmonte, Jr., J. M. Crawford, 
and J. L. Ferrara. 1996. An experimental model of idiopathic pneumonia 
syndrome after bone marrow transplantation: I. The roles of minor H 
antigens and endotoxin. Blood 88:3230-3239. 

220. Cohen, J. L., and O. Boyer. 2006. The role of CD4+CD25hi regulatory T cells in 
the physiopathogeny of graft-versus-host disease. Curr Opin Immunol 
18:580-585. 

221. Zhai, Z., Z. Sun, Q. Li, A. Zhang, H. Liu, J. Xu, X. Xu, L. Geng, D. Harris, S. Hu, and 
Y. Wang. 2007. Correlation of the CD4+CD25high T-regulatory cells in 
recipients and their corresponding donors to acute GVHD. Transpl Int 
20:440-446. 

 


