




























































































































































































































































































































































































































































































































































































174

GARTNER, S., P. MARKOVITZ, D.M. MARKOVITZ, M.H. KAPLAN, R.C.
GALLO et M. POPOVIC. 1986. The role of mononuclear phagocytes in HTLV-
III/LAV infection. Science 233: 215-219.

GELDERBLOM, H.R., E.H.S. HAUSMANN, M. OSEL, G. PAULI et M.A. KOCH.
1987. Fine structure of human immunodeficiency virus (HIV) and
immunolocalization of structural proteins. Virology 156: 171-176.

GIULIAN, D., K. VACA, C.A. NOONAN. 1990. Secretion of neurotoxins by
mononuclear phagocytes infected with HIV-1. Science 250: 1593-1596.

GOFF, S.P. 1990. Retroviral reverse transcriptase: synthesis, structure and
function. J. Acquired Immune Defic. Syndr. 3: 817-831.

GOTTLINGER, H.G,, ].G. SODROSKI et W.A. HASELTINE. 1989. Role of capsid
precursor processing and myristoylation in morphogenesis and infectivity of
human immunodeficiency virus type 1. Proc. Natl. Acad. Sci. USA 86: 5781-
5785.

GOUDSMIT, J., C.A.B. BOUCHER, R.H. MELOEN, L.G. EPSTEIN, L. SMIT, L.
VAN DER HOEK et M. BAKKER. 1988. Human antibody response to a strain-
specific HIV gp120 epitope associated with cell fusion inhibition. AIDS 2: 157-
164.

GOUGEON, ML., R. OLIVIER, S. GARCIA, D. GUETARD, T. DRAGIC, C.
DAUGUET et L. MONTAGNIER. 1991. Mise en évidence d'un processus
d'engagement vers la mort cellulaire par apoptose dans les lymphocytes de
patients infectés par le VIH. C.R. Acad. Sci. Paris 312: 529-537.

GOUGEON, ML., S. GARCIA, J. HEENEY, R. TSCHOPP, H. LECOEUR, D.
GUETARD, V. RAME, C. DAUGUET et L. MONTAGNIER. 1993. Programmed
Cell Death in AIDS-Related HIV and SIV Infection. AIDS Res. Hum.
Retrovirus 9: 553-563.

GRANT, LH, JW.M. GOLD, M. ROSENBLUM, D. NIEDZWIECKI et D.
ARMSTRONG. 1990. Toxoplasma gondii serology in HIV-infected patients:

The development of central nervous system toxoplasmosis in AIDS. AIDS 4:
519-522.

GREEN, D.R. et D.W. SCOTT. 1994. Activation-induced apoptosis in
lymphocytes. Curr. Opin. Immunol. 6: 476-487.



1%5

GREENE, W.C. 1993. AIDS and the immune system. Scient. American 269: 99-
105.

GREWE, C.,, A. BECK et H.R. GELDERBLOM. 1990. HIV: Early virus-cell
interactions. J. Acquired Immune Defic. Syndr. 3: 965-974.

GROUX, H., G. TORPIER, D. MONTE, Y. MOUTON, A. CAPRON et JC.
AMEISEN. 1992. Activation-induced Death by Apoptosis in CD4+ T Cells from
Human Immunodeficiency Virus-infected Asymptomatic Individuals. J. Exp.
Med. 175: 331-340.

GUY, B., Y. RIVIERE, K. DOTT, A REGNAULT et M.P KIENY. 1990.
Mutational analysis of the HIV Nef protein. Virology 176: 413-425.

GUY, B, M. GEIST, K. DOTT, D. SPEHNER, M.-P. KIENY et ].-P. LECOCQ. 1991.
A specific inhibitor of cysteine proteases impairs a Vif-dependent modification
of human immunodeficiency virus type 1 Env protein. J. Virol. 65: 1325-1331.

HADZOPOULOU-CLADARAS, M., B.K. FELBER, C. CLADARAS, A.
ATHANASSOPOULOS, A. TSE et G. N. PAVLAKIS. 1989. The rev (trs /art)
protein of human immunodeficiency virus type 1 affects viral mRNA and
protein expression via a cis-acting sequence in the env region. ]. Virol. 63:
1265-1274.

HARPER, M.E.,, LM. MARSELLE, R.C. GALLO et F. WONG-STAAL. 1986.
Detection of lymphocytes expressing human T-lymphotropic virus type III in
lymph nodes and peripheral blood from infected individuals by in situ
hybridation. Proc. Natl. Acad. Sci. USA 83: 772-776.

HASELTINE, W.A. (1988) Replication and pathogenesis of the AIDS virus. J.
AIDS 1: 217-240.

HERRMANN, C.H. et A.P. RICE. 1995. Lentivirus Tat proteins specifically
associate with a cellular protein kinase, TAK, that hyperphosphorylates the
carboxy-terminal domain of the large subunit of RNA polymerase II : candidate
for a Tat cofactor. J. Virol. 69: 1612-1620.

HOCKENBERY, D.M., ZN. OLTVAI, XM. YIN, C.L. MILLIMAN et S.J.
KORSMEYER. 1993. Bcl-2 Functions in an Antioxidant Pathway to Prevent
Apoptosis. Cell 75: 241-251.

HOFFENBACH, A., P. LANGLADE-DEMOYEN, G. DADAGLIO, E. VILMER, F.
MICHEL, C. MAYAUD, B. AUTRAN et F. PLATA. 1989. Unusual high
frequencies of HIV-specific cytotoxic T lymphocytes in humans. ]J. Immunol.
142: 452-462.



176

HOGLUND, S., A. OHAGEN, K. LAWRENCE et D. GABUZDA. 1994. Role of
vif during packing of the core of HIV-1. Virol. 201: 349-355.

HOLMBERG, S.D., C.R. HORSBURGH, ] W. WARD et HW. JAFFE. 1989.
Biologic factors in the sexual transmission of human immunodeficiency virus.
J. Inf. Diseases 160: 116-125.

HOVANESSIAN A.G. 1992. Third forum in virology: On the HIV nef gene
product. Res. Virol. 143: 31-34.

HOWIE, S.EM., A.]. SOMMERFIELD, E. GRAY et D.J. HARRISON. 1994.
Peripheral T lymphocyte depletion by apoptosis after CD4 ligation in vivo:

selective loss of CD44 and 'activating' memory T cells. Clin. Exp. Immunol. 95:
195-200.

JACKS, T., M.D. POWER, F.R. MASIARZ, P.A. LUCIW, PJ. BARR et H.E.
VARMUS. 1988. Characterization of ribosomal frameshifting in HIV-1 gag-pol
expression. Nature (London) 331: 280-283.

JACOBSON, D.L., ].A. McCUTCHAN, P.L. SPECHKO, I. ABRAMSON, R.S.
SMITH, A. BARTOK, G.R. BOSS, D. DURAND, S.A. BOZETTE, S.A. SPECTOR
et D.D. RICHMAN. 1991. The Evolution of Lymphadenopathy and
Hypergammaglobulinemia Are Evidence for Early and Sustained Polyclonal B
Lymphocyte Activation during Human Immunodeficiency Virus Infection. J.
Infect. Dis. 163: 240-246.

JAMESON, B.A., P.E. RAQ, LI. KONG, B.H. HAHN, G.M. SHAW, L.E. HOOD et
S.B.H. KENT. 1988. Location and chemical synthesis of a binding site for HIV-1
on the CD4 protein. Science 240: 1335-1339.

JANEWAY, C.A. Jr. 1989. The role of CD4 in T-cell activation: accessory
molecule or co-receptor? Immunol. Today 10: 234-238.

JENKINS, M.K. 1992. The role of cell division in the induction of clonal anergy.
Immunol. Today 13: 69-73.

JU, S.T., D.J. PANKA, H. CUL, R. ETTINGER, M. EL-KHATIB, D.H. SHERR,
B.Z. STANGER et A. MARSHAK-ROTHSTEIN. 1995. Fas(CD95)/FasL
interactions required for programmed cell death after T-cell activation. Nature
(London) 373: 444-448.



177

KALYANARAMAN, V.S, R. PAL, R.C. GALLO et M.G. SARNGADHARAN.
1988. A unique human immunodeficiency virus culture secreting soluble
gp160. AIDS Res. Hum. Retrovirus 4: 319-329.

KERR, J.F.R. 1970. Shrinkage necrosis: a distinct mode of cellular death. J.
Pathol. 105: 13-20.

KERR, J.F.R., A.H. WYLLIE et A.R. CURRIE. 1972. Apoptosis: a basic biological
phenomenon with wide-ranging implication in tissue kinetics. Br. J. Cancer 26:
239-257.

KHOLN.E,, E.A. EMINI, W.A. SCHLEIF, L.J. DAVIS, ].C. HEIMBACH, R.A.F.
DIXON, E.M. SCOLNICK et I. SIGAL. 1988. Active human immunodeficiency
virus protease is required for viral infectivity. Proc. Natl. Acad. Sci. USA 85:
4686-4690.

KIEFER, M.C., M.]. BRAUER, V.C. POWERS, ]J.J. WU, S.R. UMANSKY, L.D.
TOMEI et P.J. BARR. 1995. Modulation of apoptosis by the widely distributed
Bcl-2 homologue Bak. Nature (London) 374: 736-739.

KIENZLE, N., M. BACHMANN, W.E.G. MULLER et N. MULLER-LANTZSCH.
1992. Expression and cellular localization of the Nef protein from human
immunodeficiency virus - 1 in stably transfected B cells. Arch. Virol. 124: 123-
132.

KLATZMANN, D., E. CHAMPAGNE, S. CHAMARET, ]J. GRUEST, D.
GUETARD, T. HERCEND, J.-C. GLUCKMAN et L. MONTAGNIER. 1984.. T-
lymphocyte T4 molecule behaves as the receptor for human retrovirus LAV.
Nature (London) 312: 767-768.

KLIMKAIT, T., K. STREBEL, M.D. HOGGAN, M.A. MARTIN et J.M.
ORENSTEIN. 1990. The human immundeficiency virus type 1 specific protein
Vpu is required for efficient virus maturation and release. J. Virol. 64: 621-629.

KOVACS, J.A. 1989. Diagnosis, treatment and prevention of pneumocystis
carinii pneumonia in HIV-infected patients. AIDS Updates 2: 1-12.

KOVACS, ]J.A.,, M. BASELER, R.J. DEWAR, S. VOGEL, R.T. DAVEY, ]J.
FALLOON, M.A. POLIS, R.E. WALKER, R. STEVENS, N.P. SALZMAN, J.A.
METCALF, H. MASUR et H.C. LANE. 1995. Increase in CD4 T lymphocytes
with intermittent courses of interleukin-2 in patients with Human
Immunodeficiency Virus infection. New Engl. . Med. 332: 567-575.

KOWALSKI, M., ]J. POTZ, L. BASIRIPOUR, T. DORFMAN, W.C. GOH, T.
TERWILLIGER, A. DAYTON, C. ROSEN, W. HASELTINE et J. SODROSKI. 1987



178

Functional regions of the envelope glycoprotein of human immunodeficiency
virus type 1. Science 237: 1351-1355.

LAM, M., G. DUBYAK, L. CHEN, G. NUNEZ, R.L. MIESFELD et C.W.
DISTELHORST. 1994. Evidence that BCL-2 represses apoptosis by regulating
endoplasmic reticulum-associated Ca2* fluxes. Proc. Natl. Acad. Sci. USA 91:
6569-6573.

LASKY, L.A,, G. NAKAMURA, D.H. SMITH, C. FENNIE, C. SHIMASAKI, E.
PATZER, P. BERMAN, T. GREGORY et D.J. CAPON. 1987. Delineation of a
region of the human immunodeficiency virus type 1 gp120 glycoprotein critical
for interaction with the CD4 receptor. Cell 50: 975-985.

LASPIA, MF.,, AP. RICE et M.B. MATHEWS. 1989. HIV-1 Tat protein
increases transcriptional initiation and stabilizes elongation. Cell 59: 283-292.

LAURENT-CRAWFORD, A.G., B. KRUST, S. MULLER, Y. RIVIERE, MA. REY-
CUILLE, JM. BECHET, L. MONTAGNIER et A.G. HOVANESSIAN. 1991. The
Cytopathic Effect of HIV Is Associated with Apoptosis. Virology 185: 829-839.

LAURENT-CRAWFORD, A.G., B. KRUST, Y. RIVIERE, C. DESGRANGES, S.
MULLER, MP. KIENY, C. DAUGUET et A.G. HOVANESSIAN. 1993.
Membrane Expression of HIV Envelope Glycoproteins Triggers Apoptosis in
CD4 Cells. AIDS Res. Hum. Retroviruses 9: 761-773.

LAURENT-CRAWFORD, A.G.,, E. COCCIA, B. KRUST et A.G.
HOVANESSIAN. 1995. Membrane-expressed HIV envelope glycoprotein
heterodimer is a powerful inducer of cell death in uninfected CD4+ target cells.
Res. Virol. 146: 5-17.

LENARDO, M.J. 1991. Interleukin-2 programs mouse ab T lymphocytes for
apoptosis. Nature (London) 353: 858-861.

LEVY, ].A. 1986. The multifaced retrovirus. Cancer Res. 46: 5457-5468.

LEVY, J.A. 1993. HIV pathogenesis and long-term survival. AIDS 7: 1401-1410.
LI, C.J.,, D.J. FRIEDMAN, C. WANG, V. METELEV, A.B. PARDEE. 1995.
Induction of Apoptosis in Uninfected Lymphocytes by HIV-1 Tat Protein.
Science 268: 429-431.

LL Y., L. LUO, N.RASOOL et Y. KANG. 1993. Glycosylation is necessary for the

correct folding of human immunodeficiency virus gp120 in CD4 binding. ]J.
Virol. 67: 584-588.



179

LIFSON, ].D., G.R. REYES, M.S. McGRATH, B.S. STEIN et E.G. ENGLEMAN.
1986. AIDS Retrovirus Induced Cytopathology: Giant Cell Formation and
Involvement of CD4 Antigen. Science 232: 1123-1127.

LOS, M., M. VAN DE CRAEN, L.C. PENNING, H. SCHENK, M.
WESTENDORP, P.A. BAEUERIE, W. DROGE, P.H. KRAMMER, W. FIERS et K.
SCHULZE-OSTHOFF. 1995. Requirement of an ICE/CED-3 protease for
FAS/APO-1- mediated apoptosis. Nature (London) 375: 81-83.

LU,Y., M. STENZEL, ].G. SODROSKI et W.A. HASELTINE. 1989. Effects of long
terminal repeat mutations on human immunodeficiency virus type 1
replication. J. Virol. 63: 4115-4119.

LU, Y.L.,, P. SPEARMAN et L. RATNER. 1993. Human immunodeficiency
virus type 1 viral protein R localization in infected cells and virions. ]J. Virol.
67: 6542-6550.

LURIA, S., I. CHAMBERS et P. BERG. (1991). Expression of the type 1 human
immunodeficiency virus nef protein in T cells prevents antigen receptor-
mediated induction of interleukin-2 mRNA. Proc. Natl. Acad. Sci. USA 88:
5326-5330.

LYNCH, D.H,, F. RAMSDELL et M.R. ALDERSON. (1995). Fas and FasL in the
homeostatic regulation of immune responses. Immunol. Today 16: 569-574.

MACKEWICZ, C., HW. ORTEGA et J.A. LEVY. 1991. CD8+ cell anti-HIV
activity correlates with the clinical state of the infected individual. J. Clin.
Invest. 87: 1462-1466.

MACKEWICZ, C. et J.A. LEVY. 1992. CD8+ cell anti-HIV activity: non-lytic
suppression of virus replication. AIDS Res. Hum. Retroviruses 8: 1039-1050.

MACKEWICZ, C., D.J. BLACKBOURN et J.LA. LEVY. 1995. CD8+ T cells
suppress human immunodeficiency virus replication by inhibiting viral
transcription. Proc. Natl. Acad. Sci. 92: 2308-2312.

MADDON, P.J. S.M. MOLINEAUX, D.E. MADDON, K.A. ZIMMERMAN, M.
GODFREY, F.W. ALT, L. CHESS et R. AXEL. 1987. Structure and expression of
the human and mouse T4 genes. Proc. Natl. Acad. Sci. USA 84: 9155-9159.



180

MALIM, M.H,, ]. HAUBER, S. LE, J.V. MAIZEL, et B.R CULLEN. 1989. The
HIV-1 rev transactivator acts through a structured target sequence to activate
nuclear export of unspliced viral mRNA. Nature (London) 338: 254-257.

MANN, D.L., F. LASANE, M. POPOVIC, L.O. ARTHUR, W.G. ROBEY, W.A.
BLATTNER et M.J. NEWMAN. 1987. HTLV-III large envelope protein (gp120)
suppresses PHA-induced lymphocyte blastogenesis. J. Immunol. 138: 2640-2644.
MARTIN, S.J., P.M. MATEAR et A. VYAKARNAM. 1994. HIV-1 Infection of
Human CD4+ T Cells inVitro. Differential Induction of Apoptosis in These
Cells. J. Immunol. 152: 330-342.

MARX, P.A,, R.J. MUNN et K.I. JOY. 1988. Computer emulation on thin-
section electron microscopy predicts an envelope-associated icosadeltahedral
capsid for human immunodeficiency virus. Lab. Invest. 58: 112-120.

MATSUYAMA, T., N. KOBAYASHI et NYAMAMOTO. 1991. Cytokines and
HIV infection: is AIDS a tumor necrosis factor disease? AIDS 5: 1405-1417.

McCONKEY, D.J.,, S. ORRENIUS et M. JONDAL. 1990. Cellular signalling in
programmed cell death (apoptosis). Immunol. Today 11: 120-121.

MCDOUGAL, J.S., D.R. KLATZMANN et P.J. MADDON. 1991. CD4-gp120
interactions. Curr. Opinion Immunol. 3: 552-558.

MCKEATING, J.A. et R.L. WILLEY. 1989. Structure and function of the HIV
envelope. AIDS 3: §35-541.

MEDURI, G.U. et D.S. STEIN. 1992. Pulmonary manifestations of acquired
immunodeficiency syndrome. Clin. Infect. Disease 14: 98-113.

MERSON, M.H. 1993. Slowing the spread of HIV: Agenda for the 1990s. Science
260: 1266-1268.

MERRILL, C.R.,, D. GOLDMAN, S.A. SEDMAN et M.H. EBERT. 1981.
Ultrasensitive stain for proteins in polyacrylamide gels shows regional
variation in cerebrospinal fluid proteins. Science 211: 1437-1438.

MERRILL, J.E. et 1.5.Y. CHEN. 1991. HIV-1, macrophages, glial cells, and
cytokines in AIDS nervous system disease. FASEB J. 5: 2391-2397.

MEYAARD, L., S.A. OTTO, R.R. JONKER, M.]. MIJNSTER, R.P.M. KEET et F.
MIEDEMA. 1992. Programmed Death of T Cells in HIV-1 Infection. Science 257:
217-219.



181

MEYAARD, L., H. SCHUITEMAKER et F. MIEDEMA. 1993. T-cell dysfunction
in HIV infection: anergy due to defective antigen-presenting cell function?
Immunol. Today 14: 161-164.

MICHAEL, N.L. M. VAHEY, D.S. BURKE et R.R. REDFIELD. 1992. Viral DNA
and mRNA expression correlate with the stage of human immunodeficiency

virus (HIV) type 1 infection in humans: evidence for viral replication in all
stages of HIV disease. ] Virol. 66: 310-316.

MIURA, M., H. ZHU, R. ROTELLO, E.A. HARTWIEG et ]J. YUAN. 1993.
Induction of Apoptosis in Fibroblasts by IL-1 Beta-Converting Enzyme, a
Mammalian Homolog of the C. Elegans Cell Death Gene ced-3. Cell 75: 653-660.

MIYASHITA, T., S. KRAJEWSKI, M. KRAJEWSKI, H.G. WANG, H.K. LIN,
D.A. LIEBERMANN, B. HOFFMAN et ]J.C. REED. 1994. Tumor suppressor p53
is a regulator of bcl-2 and bax gene expression in vitro and in vivo. Oncogene 9:
1799-1805.

MIYASHITA, T. et J.C. REED. 1995. Tumor Suppressor p53 Is a Direct
Transcriptional Activator of the Human bax Gene. Cell 80: 293-299.

MODROW, S., B.H. HAHN, G.M. SHAW, R.C. GALLO, F. WONG-STAAL et H.
WOLF. 1986. Computer-assisted analysis of envelope protein sequences of
seven human immunodeficiency virus isolates: prediction of antigenic
epitopes in conserved and variable regions. J. Virol. 61: 570-578.

MONTAGNIER, L., J. GRUEST, S. CHAMARET, C. DAUGUET, C. AXLER, D.
GUETARD, M.T. NUGEYRE, F. BARRE-SINOUSSI, J.-C. CHERMANN, ].B.
BRUNET, D. KLATZMANN et J.C. GLUCKMAN. 1984. Adaptation of
lymphadenopathy associated virus (LAV) to replication in EBV-transformed B-
lymphoblastoid cell lines. Science 225: 63-66.

MONTAGNIER, L., F. CLAVEL, B. KRUST, S. CHAMARET, F.REY, F.BARRE-
SINOUSSI et J.C. CHERMANN. 1985. Identification and antigenicity of the
major envelope glycoprotein of lymphadenopathy-associated virus. Virology
144: 283-289.

MONTAGNIER, L., M.L. GOUGEON, R. TSCHOPP, D. GUETARD, H.
LECOEUR, V. RAME, S. GARCIA, O. LOPEZ et R. OLIVIER. 1991. New insights
on the mechanisms of CD4+ lymphocytes depletion in aids. Sixieme Colloque
des Cent Gardes: 9-17.



182

MORRIS, R.G.,, A.D. HARGREAVES, E. DUVALL et A H. WYLLIE. 1984.
Hormone-induced cell-death: Surface changes in thymocytes undergoing
apoptosis. Am. J. Pathol.115: 426-436.

MUESING, M.A., D.H. SMITH et D.J. CAPRON. 1987. Regulation of mRNA
accumulation by a human immunodeficiency virus trans-activator protein.
Cell 48: 691-701.

MUNN, RJ., P.A. MARX, ].K. YAMAMOTO et M.B. GARDNER. 1985.
Ultrastructural comparison of the retroviruses associated with human and
simian acquired immunodeficiency syndromes. Lab. Invest. 53: 194-199.

MURO-CACHO, C.A.,, G. PANTALEO et A.S. FAUCI 1995. Analysis of
Apoptosis in Lymph Nodes of HIV-Infected Persons. Intensity of Apoptosis
Correlates with the General State of Activation of the Lymphoid Tissue and
Not with Stage of Disease or Viral Burden. J. Immunol. 154: 5555-5566.

MURTI K.G,, P.S. BROWN, L. RATNER et V. GARCIA. 1993. Highly localized
tracks of human immundeficiency virus type 1 Nef in the nucleus of cells of a
human CD4+ T-cell line. Proc. Natl. Acad. Sci. USA 90: 11895-11899.

NAGATA, S. et P. GOLSTEIN. 1995. The Fas Death Factor. Science 267: 1449-
1456

NAVIA, M.A. et BM. MCKEEVER. 1990. A role for the aspartyl protease from
the human immunodeficiency virus type 1 (HIV-1) in the orchestration of
virus assembly. Ann. N.Y. Acad. Sci. 616: 73-85.

NELSON, W.G., KJ. PIENTA, E.R. BARRACK et D.S. COFFEY. 1986. The role
of the nuclear matrix in the organisation and function of DNA. Ann. Rev.
Biophys. Chem. 15: 457-475.

NEWELL, M K., L.J. HAUGHN, C.R. MAROUN et M.H. JULIUS. 1990. Death of
mature T cells by seperate ligation of CD4 and the T-cell receptor for antigen.
Nature (London) 347: 286-289.

NICOLETTI, I, G. MIGLIORATI, M.C. PAGLIACCI, F. GRIGNANI et C.
RICCARDI. 1991. A rapid and simple method for measuring thymocyte
apoptosis by propidium iodide staining and flow cytometry. J. Immunol.
Methods 139: 271-279.

NIEDERMAN, T.M.]., J.V. GARCIA, W.R. HASTINGS, S. LURIA et L.
RATNER. 1992. Human immunodeficiency virus type 1 Nef protein inhibits
NF-kB induction in human T cells. . Virol. 66: 6213-6219.



183

NUNEZ, G., R. MERINO, D. GRILLOT et M. GONZALEZ-GARCIA. 1994. Bcl-2
and Bcl-x: regulatory switches for lymphoid death and survival. Immunol.
Today 15: 582-588.

OH, SK., W.W. CRUIKSHANK, ]J. RAINA, G.C. BLANCHARD, W.H. ADLER,
J. WALKER et H. KORNFELD. 1992. Identification of HIV-1 Envelope
Glycoprotein in the Serum of AIDS and ARC Patients. J. Acquired Immune
Def. Syndr. 5: 251-256.

OHK]J, K., T. KIMURA, K. OHMURA, Y. MORIKAWA, LM. JONES, I. AZUMA
et K. IKUTA. 1992. Monoclonal antibodies to a CD4 peptide derivative which
includes the region corresponding to an immunoglobulin CDR3: Evidence of
the involvement of pre-CDR3-related region in HIV-1 and host cell interaction.
Mol. Immunol. 29: 1391-1400.

OLSHEVSKY, U., E. HELSETH, C. FURMAN, J. LI, W. HASETINE et ]J.
SODROSKI. 1990. Identification of individual human immunodeficiency virus
type 1 gp120 amino acids important for CD4 receptor binding. J. Virol. 64: 5701-
5707.

OLTVAI, Z.N.,, C.L. MILLIMAN et S.J. KORSMEYER. 1993. Bcl-2
Heterodimerizes In Vivo with a Conserved Homolog, Bax, That Accelerates
Programed Cell Death. Cell 74: 609-619.

ORRENIUS, S., D.J. McCONKEY et P. NICOTERA. 1991. Role of calcium in
toxic and programmed cell death. Adv. Exp. Med. Biol. 283: 419-425.

ORGANISATION MONDIALE DE LA SANTE. 1995. La pandémie mondiale de
VIH/SIDA: situation actuelle. Weekly Epidemiol. Rec. 70: 7-8.

OYAIZU, N., TW. McCLOSKEY, M. CORONESI, N. CHIRMULE, V.S.
KALANARAMAN et S. PAHWA. 1993. Accelerated Apoptosis in Peripheral
Blood Mononuclear Cells (PBMCs) From Human Immunodeficiency Virus
Type-1 Infected Patients and in CD4 Cross-Linked PBMCs From Normal
Individuals. Blood 82: 3392-3400.

OZEL M., G. PAULI et H.R. GELDERBLOM. 1988. The organization of the
envelope projections on the surface of HIV. Arch. Virol. 100: 255-266.

PAHWA, S, N. CHIRMULE, C. LEOMBRUNO, W. LIM, R. HARPER, R.
BHALLA, R. PAHWA, R.P. NELSON et R.A. GOOD. 1989. In vitro synthesis of
human immunodeficiency virus-specific antibodies in peripheral blood
lymphocytes of infants. Proc. Natl. Acad. Sci. USA 86: 7532-7536.



184

PANGANIBAN, A.T. et HM. TEMIN. 1983. The terminal nucleotides of
retrovirus DNA are required for integration but not virus production. Nature
(London) 306: 155-160.

PANGANIBAN, A.T. et HM. TEMIN. 1984. Circles with two tandem LTR's are
precursors to integrated retrovirus DNA. Cell 36: 673-679.

PANTALEO, G., C. GRAZIOS], L. BUTINI, P.A. PIZZO, SM. SCHITTMAN, D.P.
KOTTLER et A.S. FAUCI. 1991. Lymphoid organs function as major reservoirs
for human immunodeficiency virus. Proc. Natl. Acad. Sci. USA 88: 9838-9842.

PANTALEO, G., C. GRAZIOSI et A.S. FAUCL 1993a. The
Immunopathogenesis of human immunodeficiency virus infection. New Engl.
J. Med. 328: 327-335.

PANTALEOQ, G., C. GRAZIOS], ]J.F. DEMAREST, L. BUTINI, M. MONTRONI,
C.H. FOX, ].M. ORENSTEIN, D.P. KOTLER et A.S. FAUCI. 1993b. HIV infection
is active and progressive in lymphoid tissue during the clinically latent stage of
disease. Nature (London) 362: 355-358.

PANTALEO, G., C. GRAZIOSI, J.F. DEMAREST, O.J]. COHEN, M.
VACCAREZZA, K. GANTT, C. MURO-CACHO et A.S. FAUCI. 1994. Role of
Lymphoid Organs in the Pathogenesis of Human Immunodeficiency Virus
(HIV) Infection. Immunol. Rev. 140: 105-130.

PARK, J. et C.D. MORROW. 1991. Overexpression of the gag-pol precursor
from human immunodeficiency virus type 1 proviral genomes results in
efficient proteolytic processing in the absence of virion production. J. Virol. 65:
5111-5117.

PATARCA, R, C. HEATH, G. GOLDENBERG, R. ROSEN, ]. SODROSKI, W.A.
HASELTINE et U. HANSEN. 1987. Transcription directed by the HIV long
terminal repeat in vitro . AIDS Res. Hum. Retroviruses 3: 41-45.

PAUZA, C.D. et TM. PRICE. 1988. Human immunodeficiency virus infection
of T cells and monocytes proceeds via receptor-mediated endocytosis. J. Cell
Biol. 107: 959-968.

PEITSCH, M.C., B. POLZAR, H. STEPHAN, T. CROMPTON, H.R. McDONALD,
H.G. MANNHERZ et J. TSCHOPP. 1993. Characterization of the endogenous
deoxyribonuclease involved in nuclear DNA degradation during apoptosis
(programmend cell death). EMBO 12: 371-377.



185

PETERSON, A. et B. SEED. 1988. Genetic analysis of monoclonal antibody and
HIV binding sites on the human lymphocyte antigen CD4. Cell 54: 65-72.

POMERANTZ, R.J., O. BAGASRA et D. BALTIMORE. 1992. Cellular latency of
human immunodeficiency virus type 1. Curr. Opin. Immunol. 4: 475-480.
PRICE, RW. et B.J. BREW. 1988. The AIDS dementia complex. J. Infect. Dis.
158: 1079-1083.

PRICE, RW., B.J. BREW et M. ROKE. 1992. "Central and peripheral nervous
system complications of HIV-1 infection and AIDS." dans DeVITA, V.T., S.
HELLMAN, S.A. ROSENBERG (eds): AIDS: Etiology, diagnosis, treatment, and
prevention, 3rd Ed. ].B. Lippincott Company, Phidalephia: 237-257.

PULVERTALF, R.J.V. 1964. Cytology of Burkitt's tumour (African lymphoma).
The Lancet 1: 238-240.

QUINN, C.Q., A. RUFF et J. MODLIN. 1992. HIV infection and AIDS in
children. Annu. Rev. Publ. Health 13: 1-30.

RAPPERSBERGER, K., S GARTNER, P. SCHENK, G. STINGL, V. GROH, E.
TSCHACHLER, D.L. MANN, K. WOLFF, K. KONRAD et M. POPOVIC. 1988.
Langerhans' cells are an actual site of HIV-1 replication. Intervirology 29: 185-
194.

ROBERT-GUROFF, M., M. POPOVIC, S. GARTNER, P. MARKHAM, R. GALLO
et M.S. REITZ. 1990. Structure and expression of tat, rev and nef-specific
transcripts of human immunodeficiency virus type 1 in infected lymphocytes
and macrophages. ]J. Virol. 64: 3391 -3398.

RYU, S.E., P.D. KWONG, A. TRUNEH, T.G. PORTER, J. ARTHOS, M.
ROSENBERG, X. DAI, N. XUONG, R. AXEL, R.W. SWEET et W.A.
HENDRICKSON. 1990. Crystal structure of an HIV-binding recombinant
fragment of human CD4. Nature (London) 348: 419-426.

SABATIER, ].M., E. VIVES, K. MABROUK, A. BENJOUAD, H. ROCHAT, A.
DUVAL, B. HUE et E. BAHRAOUIL 1991. Evidence for neurotoxic activity of
Tat from human immunodeficiency virus type 1. J. Virol. 65: 961-967.

SADAIE, M.R., J. RAPPAPORT, T. BENTER, S.F. JOSEPHS, R. WILLIS et E.
WONG-STAAL. 1988. Missense mutations in an infectious human
immunodeficiency viral genome: functional mapping of tat and identification
of the rev splice acceptor. Proc. Natl. Acad. Sci. USA 85: 9224-9228.



186

SAKAI, H.,, M. KAWAMURA, J.I. SAKURAGI, S. SAKURAGI, R. SHIBATA,
A. ISHIMOTO, N. ONO, S. UEDA et A. ADACHIL 1993. Integration is essential
for efficient gene expression of human immunodeficiency virus type 1. J. Virol.
67: 1169-1174.

SAMBHARA, S.R. et R.G. MILLER. 1991. Programmed Cell Death of T Cells
Signaled by the T Cell Receptor and the a3 Domain of Class I MHC. Science 252:
1424-1427.

SATTENTAU, Q.J,, J. ARTHOS, K. DEEN, N. HANNA, D. HEALEY, P.C.L.
BEVERLEY, R. SWEET et A. TRUNEH. 1989. Stuctural analysis of the human
immunodeficiency virus-binding domain of CD4. Epitope mapping with site-
directed mutants and anti-idiotypes. J. Exp. Med. 170: 1319-1334.

SCHNITTMAN, S.M., H.C. LANE, J. GREENHOUSE, ].S. JUSTEMENT, M.
BASELER et A.S. FAUCI. 1990. Preferential infection of CD4+ memory T cells
by Human Immunodeficiency Virus Type 1: Evidence for a role in the selective

T-cell functional defects observed in infected individuals. Proc. Natl. Acad. Sci.
USA 87: 6058-6062.

SCHWARTZ, L.M. et B.A. OSBORNE. 1993. Programmed cell death, apoptosis
and killer genes. Immunol. Today 14: 582-590

SCHWARTZ, O., M. ALIZON, J-M. HEARD et O. DANOS. 1994. Impairment of
T Cell Receptor-Dependent Stimulation in CD4+ Lymphocytes after Contact
with Membrane-Bound HIV-1 Enveloppe Glycoprotein. Virology 198: 360-365.

SCHWARTZ, S., B.K. FELDER, EM. FENYO et G.N. PAVLAKIS. 1989.
Rapidely and slowly replicating human immunodeficiency virus type 1 isolates
can be distinguished according to target-cell tropism in T-cell and monocyte cell
lines. Proc. Natl. Acad. Sci. USA 86: 7200-7203.

SCHWARTZ, S., B.K. FELBER, D.M. BENKO, E.M. FENYO et G.M. PAVLAKIS.
1990. Cloning and functional analysis of multiply spliced mRNA species of
human immunodeficiency virus type 1. ]. Virol. 64: 2519-2529.

SCHWARTZ, S., B. FELBER et G. PAVLAKIS. 1991. Expression of human
immunodeficiency virus type 1 vif and vpr mRNAs is rev-dependent and
regulated by splicing. Virology 183: 677-686.

SCHWARTZ, S., A. DAUTRY-VARSAT, B. GOUD, V. MARECHAL, A.
SUBTIL, ].M. HEARD et O. DANOS. 1995. Human immunodeficiency virus
type 1 Nef induces accumulation of CD4 in early endosomes. ]. Virol. 69: 528-
533.



187

SENTMAN, C.L., J.R. SHUTTER, D. HOCKENBERY, O. KANAGAWA et S].
KORSMEYER. 1991. bcl-2 Inhibits Multiple Forms of Apoptosis but Not
Negative Selection in Thymocytes. Cell 67: 879-888.

SHIRAI, A., M. COSENTINO, S.F. LEITMAN-KLINMAN et D.M. KLINMAN.
1992. Human immunodeficiency virus infection induces both polyclonal and
virus-specific B cell activation. J. Clin. Invest. 89: 561-566.

SIMMONDS, P., P. BALFE, C.A. LUDLAM, ]J.O. BISHOP et A.J. LEIGH BROWN.
1990. Analysis of sequence diversity in hypervariable regions of the external
glycoprotein of human immunodeficiency virus type 1. J. Virol. 64: 5840-5850.

SIRIANNI, M.C., F. TAGLIAFERRI et F. AIUTI. 1990. Pathogenesis of the
natural killer cell deficiency in AIDS. Immunol. Today 11: 81-82.

SMITH, C.A., G.T. WILLIAMS, R. KINGSTON, E.J. JENKINSON et ]J.J.T.
OWEN. 1989. Antibodies to CD3/T-cell receptor complex induce death by
apoptosis in immature T cells in thymic cultures. Nature (London) 337: 181-184.

SODROSK], J., R. PATARCA, C. ROSEN, F. WONG-STAAL et W. HASELTINE.
1985. Location of the trans-activation region on the genome of human T-cell
lymphotropic virus type III. Science 229: 74-77.

SODROSKI, J., W.C. GOH, C. ROSEN, A. DAYTON, E. TERWILLIGER et W.A.
HASELTINE. 1986. A second post-transcriptional activator gene required for
HTLV-III replication. Nature (London) 321: 412-417.

SONIGO, P. 1992. Un virus qui évolue pour survivre. Science et Vie 179: 50-56.

SPIEGEL, H., H. HERBST, G. NIEDOBITEK, H.D. FOSS et H. STEIN. 1992.
Follicular Dendritic Cells Are a Major Reservoir for Human
Immunodeficiency Virus Type 1 in Lymphoid Tissues Facilitating Infection of
CD4+ T-Helper Cells. Am. ]. Pathol. 140: 15-22.

STARCICH, B.R, B.H. HAHN, G.M. SHAW, P.D. MCNEELY, S. MODROW, H.
WOLF, E.S. PARKS, S.F. JOSEPHS, R.C. GALLO et F. WONG-STAAL. 1986.
Identification and characterization of conserved and variable regions in the
envelope gene of HTLVIII/LAV, the retrovirus of AIDS. Cell 45: 637-648.

STEVENSON, M., T.L. STANWICK, M.P. DEMPSEY et C.A. LAMONICA. 1990.
HIV-1 replication is controlled at the level of T cell activation and proviral
integration. EMBO J. 9: 1551-1560.



188

STREBEL, K., T. KLIMKAIT et M.A. MARTIN. 1988. A novel gene of HIV-1,
vpuy, and its 16-kilodalton product. Science 241: 1221-1223.

SYU, W., J. HUANG, M. ESSEX et T.LEE. 1990. The N-terminal region of the
human immunodeficiency virus envelope glycoprotein gpl20 contains
potential binding sites for CD4. Proc. Natl. Acad. Sci. USA 87: 3695-3699.

TEEUWSEN, V.J.P.,, KH.]J. SIEBELINK, F. de WOLF, J. GOUDSMIT, G.C.M.
UYTDEHAAG et A.DM.E. OSTERHAUS. 1990. Impairment of in vitro
immune responses occurs within 3 months after HIV-1 seroconversion. AIDS
4: 77-81.

TERWILLIGER, E., R. BURGHOFF, R. SIA, J. SODROSKI, W.A. HASELTINE et
C. ROSEN. 1988. The art gene product of human immunodeficiency virus is
required for replication. J. Virol. 62: 655-658.

TEWARI, M., L.T. QUAN, K. OROURKE, S. DESNOYERS, Z. ZENG, D.R.
BEIDLER, G.G. POIRIER, G.S. SALVESEN et V.M. DIXIT. 1995. Yama/CPP32b, a
Mammalian Homolog of CED-3, Is a CrmA-Inhibitable Protease That Cleaves
the Death Substrate Poly(ADP-Ribose) Polymerase. Cell 81: 801-809.

THIBODEAU, L. 1991. Immunosome Technology to Improve Antigen
Presentation for Efficient and Safe Viral Vaccines. Mol. Engineering 1: 275-293.

THIBODEAU, L. et G. PIGNAC-KOBINGER. 1994. Receptor-dependent
endocytosis in clathrin-coated pits is the main mechanism for the entry of HIV-
1, HIV-2 and SIV into host-cell. VIIth International Conference on
Comparative and Applied Virology. Montréal, Québec, Canada, 12-17 octobre
1994.

THIBODEAU, L., F. DEMERS, R. MORISSET et C. LAVALLE. 1995. Purified
HIV-gp160 Induces Apoptosis in Human T Lymphocytes and also in a Human
CD4+ Lymphoblastoid Cell Line. Fifth Annual Conference on HIV/AIDS
Research, Winnipeg, Manitoba, Canada, 8-11 juin 1995.

TIRELLI, U., S. FRANCESCHI et A. CARBONE. 1994. Malignant tumours in
patients with HIV infection. Brit. Med. J. 308: 1148-1153.

VAISHNAYV, Y. et F. WONG-STAAL. 1991. The biochemistry of AIDS. Annu.
Rev. Biochem. 60: 577-630.

VAMUS, H. 1988. Retrovirus. Science 240: 1427-1435.



189

VAUX, D.L., HL AGUILA et L.L. WEISSMAN. 1992. Bcl-2 prevents death of
factor-deprived cells but fails to prevent apoptosis in targets of cell mediated
killing. Int. Inmunol. 4: 821-824.

VAUX, D.L., G. HAECKER et A. STRASSER. 1994. An Evolutioary Perspective
on Apoptosis. Cell 76: 777-779.

VEILLETTE, A.,, M.A. BOOKMAN, E.M. HORAK, LE. SAMELSON et ].B.
BOLEN. 1989. Signal transduction through the CD4 receptor involves the

activation of the internal membrane tyrosine-protein kinase p56lck. Nature
(London) 338: 257-259.

VERONESE, F.D., A.L. DEVICO, T.D. COPELAND, 5. OROSZLAN, R.C. GALLO
et M.G. SARNGADHARAN. 1985. Characterization of gp4l as the
transmembrane protein coded by the HTLV-III/ LAV envelope gene. Science
229: 1402-1405.

VERONESE, E.D., T.D. COPELAND, S. OROSZLAN, R.C. GALLO et M.G.
SARNGADHARAN. 1988. Biochemical and immunolgical analysis of human
immunodeficiency virus gag gene products Pr17 and Pr24. J. Virol. 62: 795-801.

VISCIDI, R.P., K. MAYUR, HM. LEDERMAN et A.D. FRANKEL. 1989.
Inhibition of antigene-induced lymphocyte proliferation by Tat protein from
HIV-1. Science 246: 1606-1608.

WALKER, B.D. et F. PLATA. 1990. Cytotoxic T lymphocytes against HIV. AIDS
4:177-184.

WEISS, R.A. 1993. How does HIV cause AIDS? Science 260: 1273-1279.

WESTENDORP, M.O., R. FRANK, C. OCHSENBAUER, K. STRICKER, J.
DHEIN, H. WALCZAK, K.M. DEBATIN et P. KRAMMER. 1995. Sensitization
of T cells to CD95-mediated apoptosis by HIV-1 Tat and gp120. Nature (London)
375: 497-500.

WESTERMANN, ]. et R. PABST. 1990. Lymphocyte subsets in the blood: a
diagnostic window on the lymphoid system? Immunol. Today 11: 406-410.

WILLEY, R.L., J.5. BONIFACINO, B.J. POTTS, M.A. MARTIN et R.D.
KLAUSNER. 1988. Biosynthesis, cleavage and degradation of the human
immunodeficiency virus 1 envelope glycoprotein gpl160. Proc. Natl. Acad. Sci.
85: 9580-9584.



190

WILLEY, R.L., F. MALDARELLI, M.A. MARTIN et K. STREBEL. 1992a. Human
immunodeficiency virus type 1 Vpu protein regulates the formation of
intracellular gp160-CD4 complexes. ]. Virol. 66: 226-234.

WILLEY, R.L., F. MALDARELLI, M.A. MARTIN et K. STREBEL. 1992b. Human
immunodeficiency virus type 1 Vpu protein induces rapid degradation of CD4.
J. Virol. 66: 7193-7200.

WINSLOW, B.J., RJ. POMERANTZ, O. BAGASRA et D. TRONO. 1993. HIV-1
latency due to the site of proviral integration. Virol. 196: 849-854.

WYLLIE, A.H. 1987a. Apoptosis: Cell death under homeostatic control.
Mechanisms and models in toxicology. Arch. Toxicol. Suppl. 11: 3-10.

WYLLIE, AH. 1987b. Apoptosis: Cell death in tissue regulation. J. Pathol. 153:
313-316.

YANG, E., J. ZHA, J. JOCKEL, L.H. BOISE, C.B. THOMPSON et S.].
KORSMEYER. 1995. Bad, a Heterodimeric Partner for Bel-xi, and Bcl-2, Displace
Bax and Promotes Cell Death. Cell 80: 285-291.

ZAULI, G.,, M.C. RE, G. FURLINI, M. GIOVANNINI et M. LA PLACA. 1992.
Human Immunodeficiency Virus Type 1 envelope glycoprotein gp120-
mediated killing of human haematopoietic progenitors (CD34+ cells). ]. Gen.
Virol. 73: 417-421.



ANNEXES



192

ANNEXE 1

GELS DE REGROUPEMENT ET DE SEPARATION.

1) Gel de séparation.

Solution A 60 ml
Solution B 12,7 ml
H70 distillée 28,8 ml
TEMED 115 ul
SDS 10% 480

Persulfate d'ammonium (10 %) 120 pl

Dégazer sous vide avant d'ajouter le SDS.

2) Gel de regroupement.

Solution C 20 ml
Solution D 51 ml
Saccharose 40% 80 ml
H2O distillée 09 ml
TEMED 40 ul
SDS 10% 160,

Persulfate d'ammonium 10% 100 pul
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Solution A: Tris-Base 3M pH 8,5.

Tris-base 366 g
Ajouter 50 ml de HC1 IN

Ajuster lepH 2 8,5

Compléter a 100 ml avec H20 distillée.

Solution B: Acrylamides: Bis-acrylamide 40:1,1
Acrylamide 40,0 g
Bis-acrylamide 13 g
Compléter a 100 ml avec H2O distillée

Filtrer sur papier Wattman 3M

Solution C: Tris-base 0,5 M pH 6,7.
Tris-base 60 g
Ajouter 50 ml d'H20 distillée
Ajuster pHa 6,7
Compléter a 100ml avec H20 distillée

Solution D: Acrylamide:Bis-acrylamide 10:2,5.
Acrylamide 100 g
Bis-acrylamide Zh g
Compléter a 100 ml avec H20 distillée

Filtrer sur papier Wattman 3 M
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COMPOSITION DES TAMPONS

Tampon d'électrophorése pH 8,5

Tris-base (25 mM) 180 g
Glycine (192 mM) 864 g
SDS (0.1%) 60 g

Compléter a 6 L avec H20 distillée.

Tampon dissociant 2x pH 7,0

Tris-base (10 mM) 0121 g
Glycérol (10%) 10,0 ml
B-mercaptoéthanol (5%) 50 ml
SDS (1%) 10 g

Compléter a 100 ml avec H20 distillée.
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ANNEXE 2

ANALYSES STATISTIQUES.

Le nombre d’expériences (n), la moyenne et les déviations standards de

chaques échantillons sont montrées aux figures.

La valeur de p a été calculée a I'aide du “Two sample Independent t-test” pour les

expériences montrées aux figures 19, 21 et 24.

Exe e de calcul:

t= (X1-X2)-0
g2+ g2
N1 N2
Figure 19:
t= (15-8) -0 =

5_2+ ]___42
vV 3 3

df= 3 + 3 -2 =4

df (degree of freedom) = N1 + N2 -2

7 =2.33

Lo

En consultant le tableau de la distribution de t, pour un df de 4, nous avons

trouvé que la valeur de t obtenu (2.33) est comprise dans 'intervalle délimitée par

t=2.132 (p=0.1) ett=2.776 (p = 0.05). Dong, la valeur de p, pour cet exemple, est

inférieure 2 0.1 (p < 0.1).
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Figure 19.
n=3
Lecture au cytometre en flux aprés 6 heures de cinétique.

Echantillons : Moy. % d’apoptose:  dév. standard : P

gp160: 100 pg/ml : 15.0 : 5.0 =< 0.1 <0.05
BSA: 100 pg/ml : 8.0 : 1.4 :<0.1 --
RPMI : 5.5 : 1.5 P < 0.05

Dong, la valeur de p pour les échantillons de gp160 (100ug/ml) versus BSA
(100 pg/ml) est de <0.1
-- la valeur de p pour les échantillons gp160 (100 pug/ml) versus RPMI est de < 0.05,

ce qui est statistiquement significatif.

Figure 21.
n=2

Lecture au cytometre en flux aprés 24 heures de cinétique.

Echantillons Moy. % d’apoptose:  dév. standard : p
gp160: PBS : 28.9 : 33 : <005 <0.05
gp160: PBS + SFB : 8.8 : 4.3 : <0.05 -
RPMIc : 7.9 : 3.9 N <0.05

En résumé, que I’échantillon gp160: PBS soit comparé a I'échantillon gp160:
PBS+SFB ou RPMIg, la valeur de p est < 0.05. La différence entre les moyennes est

donc significative.
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e 24,

n =1 pour les témoins
n = 2 pour les échantillons gp160:SN, gp160: SP et gp160:S
Lecture au cytometre en flux aprés 7 heures de cinétique.

Echantillons = Moy. % d’apoptose : dév.standard p

gp160: PBS : 19.02 - - T --
gpl60: SN : 9.68 : 0.43 : <0.05 <0.01
gpl60: SP 12.83 z 0.7 : «0.05 -
gp160: 5 : 13.88 : 0.24 - <0.01
PBS : 8.00 : - - --

La différence des moyennes est donc significative lors des comparaisons des
échantillons gp160:SN vs gp160:SP ainsi qu'avec gp160:SN vs gp160:S.
A noter que la puissance de ce test est faible puisque l’expérience n’a pas été

répétée. Par contre, pour les échantillons gp160:SN , gp160:SP et gp160:S, n = 2.
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