
Helper References
H

el
pe

r T

II-C-2
DEC 99

[Adams (1997)] S. L. Adams, R. A. Biti, & G. J. Stewart. T-cell response
to HIV in natural infection: optimized culture conditions for detecting re-
sponses to Gag peptides. J AIDS Hum Retrovirol 15:257–263, 1997. (Med-
line: 97436610).

[Ahlers (1997)] J. D. Ahlers, T. Takeshita, C. D. Pendleton, & J. A. Berzofsky.
Enhanced immunogenicity of HIV-1 vaccine construct by modification of
the native peptide sequence. Proc Natl Acad Sci U S A 94:10856–61, 1997.
(Medline: 98021458).

[Ahluwalia (1997)] A. Ahluwalia, K. Gokulan, I. Nath, & D. N. Rao. Mod-
ification of delivery system enhances MHC nonrestricted immunogenicity
of V3 loop region of HIV-1 gp120. Microbiol Immunol 41:779–84, 1997.
(Medline: 98065759).

[Baier (1995)] G. Baier, G. Baier-Bitterlich, D. J. Looney, & A. Altman. Im-
munogenic targeting of recombinant peptide vaccines to human antigen-
presenting cells by chimeric anti-HLA-DR and anti-surface immunoglobulin
D antibody Fab fragments in vitro. J Virol 69:2357–2365, 1995. (Medline:
95191011).

[Bartlett (1998)] J. A. Bartlett, S. S. Wasserman, C. B. Hicks, R. T. Dodge,
K. J. Weinhold, C. O. Tacket, N. Ketter, A. E. Wittek, T. J. Palker, & B. F.
Haynes. Safety and immunogenicity of an HLA-based HIV envelope poly-
valent synthetic peptide immunogen. AIDS 12:1291–300, 1998. (Medline:
98372113).

[Bedford (1997)] P. Bedford, L. B. Clarke, G. Hastings, & S. Knight. Pri-
mary Proliferative Responses to Peptides of HIV Gag p24. J AIDS Hum
Retrovirology 14:301–306, 1997. (Medline: 97265565) 23 overlapping 15
mers peptides from Gag p24 were used to pulse dendritic cells to identify
epitopes by stimulating primary proliferative responses in vitro from PBMC
from healthy HIV-negative donors. Novel responses were detected.

[Bell (1992)] S. J. D. Bell, D. A. Cooper, B. E. Kemp, R. R. Doherty, &
R. Penny. Definition of an immunodominant T-cell epitope contained in
the envelope gp41 sequence of HIV-1. Clin Exp Immunol 87:37–45, 1992.
(Medline: 92127899) This gp41 peptide consistently elicits both T-cell blas-
togenic and B-cell (antibody) responses in asymptomatic HIV-seropositive
individuals but not in ARC and AIDS patients. gp41 epitope: LGIWGCS-
GKLIC.

[Berzofsky (1988)] J. A. Berzofsky, A. Bensussan, K. B. Cease, J. F. Bourge,
R. Cheynier, Z. Lurhama, J.-J. Salaun, R. C. Gallo, G. M. Shearer, &
D. Zagury. Antigenic peptides recognized by T lymphocytes from AIDS

viral envelope-immune humans. Nature 334:706–708, 1988. (Medline:
88318926) Test of response to synthetic peptides of lymphocytes from 14
healthy human volunteers who had been immunized with a rec vaccinia virus
containing HIV gp160, then boosted with a recombinant fragment containing
the carboxyl-terminal 40% of gp120. 8/14 showed a proliferative response
to T1; 4/14 to T2. A reduced response to T2 in terms of both magnitude
and frequency may have been because of the boost containing the region
covering T1, but not T2, and because of the timing of sampling relative to
immunization. Some HLA typing was done but no conclusive MHC restric-
tion patterns were determined. Env epitopes: T1: KQIINMWQEVGLAMYA
and T2: HEDIISLWDQSLK.

[Birk (1998)] M. Birk, J. I. Flock, A. Sonnerborg, & M. Sallberg. Coexist-
ing members of HIV-1 p17 gene quasispecies represent proteins with dis-
tinct antigenicity and immunogenicity. AIDS 12:1973–81, 1998. (Medline:
99030030).

[Blazevic (1995)] V. Blazevic, A. Ranki, & K. J. E. Krohn. Helper and cyto-
toxic T cell responses of HIV type 1-infected individuals to synthetic peptides
of HIV type 1 rev. AIDS Res Hum Retro 11:1335–1342, 1995. (Medline:
96159130).

[Boehncke (1993)] W. H. Boehncke, T. Takeshita, C. D. Pendleton, R. A.
Houghten, S. Sadegh-Nasseri, L. Racioppi, J. A. Berzofsky, & R. N. Ger-
main. The importance of dominant negative effects of amino acid side chain
substitution in peptide-MHC molecule interactions and T cell recognition.
J Immunol 150:331–41, 1993. (Medline: 93123732).

[Botarelli (1991)] P. Botarelli, B. A. Houlden, N. L. Haigwood, C. Servis,
D. Montagna, & S. Abrignani. N-glycosylation of HIV-gp120 may constrain
recognition by T lymphocytes. J Immunol 147:3128–3132, 1991. (Medline:
92013142) 20% of T-cell clones from individuals innoculated with a re-
combinant nonglycosylated form of gp120 failed to respond to glycosylated
protein. The epitope for one such clone was mapped and contained two gly-
cosylated asparagines. Thus N-linked carbohydrates can abrogate antigen
recognition by T lymphocytes.

[Boyer (1999)] J. D. Boyer, M. A. Chattergoon, K. E. Ugen, A. Shah, M. Ben-
nett, A. Cohen, S. Nyl and , K. E. Lacy, M. L. Bagarazzi, T. J. Higgins,
Y. Baine, R. B. Ciccarelli, R. S. Ginsberg, R. R. MacGregor, & D. B. Weiner.
Enhancement of cellular immune response in HIV-1 seropositive individuals:
A DNA-based trial. Clin Immunol 90:100–7, 1999. (Medline: 99102724).

[Brown (1995)] L. E. Brown, D. O. White, C. Agius, B. E. Kemp, N. Yatzakis,
P. Poumbourios, D. A. McPhee, & D. C. Jackson. Synthetic peptides rep-



Helper References
H

elper T

II-C-3
DEC 99

resenting sequences within gp41 of HIV as immunogens for murine T- and
B-cell responses. Arch Virol 140:635–54, 1995. (Medline: 95314456).

[Callahan (1990)] K. M. Callahan, M. M. Fort, E. A. Obah, E. L. Reinherz,
& R. F. Siliciano. Genetic variability in HIV-1 gp120 affects interactions
with HLA molecules and T-cell receptor. J Immunol 144:3341–3346, 1990.
(Medline: 90229719) Synthetic peptides representing a defined CD4+ human
T-cell epitope in gp120 were used to survey gp120 molecules from various
HIV-1 strains for the capacity to be recognized in the context of a single hu-
man MHC molecule, DR4. gp120 epitope: GSDTITLPCRIKQFINMWQE.

[Caruso (1997)] A. Caruso, S. Licenziati, A. D. Canaris, M. Corulli, M. A.
De Francesco, A. Cantalamessa, F. Fallacara, S. Fiorentini, A. Balsari, &
A. Turano. T cells from individuals in advanced stages of HIV-1 infection do
not proliferate but express activation antigens in response to HIV-1-specific
antigens. J Acquir Immune Defic Syndr Hum Retrovirol 15:61–69, 1997.
(Medline: 97358560).

[Cease (1987)] K. B. Cease, H. Margalit, J. L. Cornette, S. D. Putney, W. G.
Robey, C. Ouyang, H. Z. Streicher, P. J. Fischinger, R. C. Gallo, C. DeLisi,
& J. A. Berzofsky. Helper T-cell antigenic site identification in the acquired
immunodeficiency syndrome virus gp120 envelope protein and induction of
immunity in mice to the native protein using a 16-residue synthetic peptide.
Proc Natl Acad Sci USA 84:4249–4253, 1987. (Medline: 87231983) An
algorithm based on a model of immunodominant helper T-cell sites forming
amphipathic helices was used to identify for the first time two T-cell sites,
env T1 and env T2. These two peptides were shown to stimulate proliferation
of T-cells in mice immunized with a fragment of the env protein. Also, mice
immunized with T1 were able to induce immunity to env gp120. Multiple
haplotypes were responsive. Env epitopes: T2: HEDIISLWDQSLK and T1:
KQIINMWQEVGKAMYA.

[Chan (1998)] S. Y. Chan, M. C. Louie, J. R. Piccotti, G. Iyer, X. Ling, Z. Y.
Yang, G. J. Nabel, & D. K. Bishop. Genetic vaccination-induced immune
responses to the human immunodeficiency virus protein Rev: emergence of
the interleukin 2- producing helper T lymphocyte. Hum Gene Ther 9:2187–
96, 1998. (Medline: 99008305).

[Clerici (1992)] M. Clerici, J. V. Giorgi, C.-C. Chou, V. K. Gudeman, J. A.
Zack, P. Gupta, H.-N. Ho, P. G. Nishanian, J. A. Berzofsky, & G. M. Shearer.
Cell-Mediated Immune Response to Human Immunodeficiency Virus Type
1 in Seronegative Homosexual Men with Recent Sexual Exposure to HIV-1.
J Inf Dis 165:1012–9, 1992. (Medline: 92259993) Cell-mediated immune
response to HIV-1 can be detected in the absence of a humoral immune

response in individuals recently exposed to HIV-1. gp160 epitopes: T1, T2,
TH4.1, P18-IIIb, P18-MN.

[Clerici (1991a)] M. Clerici, C. R. Lucey, R. A. Zajac, R. N. Boswell, H. M.
Gebel and Hidemi Takahashi, J. A. Berzofsky, & G. M. Shearer. Detec-
tion of cytotoxic T lymphocytes specific for synthetic peptides of gp160
in HIV-seropositive individuals. J Immunol 146:2214–2219, 1991a. (Med-
line: 91170774) Peptides reported to stimulate Th cell function were used to
demonstrate CTL activity in a similar patient population. Env epitopes: T1,
T2, Th4 and P18.

[Clerici (1997)] M. Clerici, S. Piconi, C. Balotta, D. Trabattoni, A. Capetti,
M. L. Fusi, S. Ruzzante, R. Longhi, M. C. Colombo, M. Moroni, & F. Mi-
lazzo. Pentoxifylline improves cell-mediated immunity and reduces hu-
man immunodeficiency virus (HIV) plasma viremia in asymptomatic HIV-
seropositive persons. J Infect Dis 175:1210–5, 1997. (Medline: 97275194).

[Clerici (1989)] M. Clerici, N. I. Stocks, R. A. Zajac, R. N. Boswell, D. C.
Bernstein, D. L. Mann, G. M. Shearer, & J. A. Berzofsky. Interleukin-2
production used to detect antigenic peptide recognition by T-helper lympho-
cytes from asymptomatic HIV-seropositive individuals. Nature 339:383–
385, 1989. (Medline: 89262051) Investigation of the T-helper cell response of
42 asymptomatic HIV-seropositive patients to four synthetic gp160 peptides
and to influenza A virus. This paper suggests that a proliferative response is
lost in HIV-1 infected individuals prior to the loss of IL-2 production. Env
epitopes: T1, T2, TH4.1 and P18.

[Clerici (1991b)] M. Clerici, C. O. Tacket, C. S. Via, D. R. Lucey, S. C. Muluk,
R. A. Zajac, R. N. Boswell, J. A. Berzofsky, & G. M. Shearer. Immunization
with subunit human immunodeficiency virus vaccine generates stronger T
helper cell immunity than natural infection. Eur J Immunol 21:1345–1349,
1991b. (Medline: 91257138) Immunization of uninfected individuals with
an HIV subunit vaccine results in stronger Th cell immunity than does natural
infection. Boosting enhances helper function. Env epitopes: T1, T2, TH4.1,
P18.

[da Silva & Hughes(1998)] J. da Silva & A. L. Hughes. Conservation of cyto-
toxic T lymphocyte (CTL) epitopes as a host strategy to constrain parasite
adaptation: evidence from the nef gene of human immunodeficiency virus 1
(HIV-1). Mol Biol Evol 15:1259–68, 1998. (Medline: 99003700).

[De Berardinis (1999)] P. De Berardinis, L. D’Apice, A. Prisco, M. N. Ombra,
P. Barba, G. Del Pozzo, S. Petukhov, P. Malik, R. N. Perham, & J. Guardiola.
Recognition of HIV-derived B and T cell epitopes displayed on filamentous
phages. Vaccine 17:1434–41, 1999. (Medline: 99210154).



Helper References
H

el
pe

r T

II-C-4
DEC 99

[De Berardinis (1997)] P. De Berardinis, J. Guardiola, & F. Manca. Epitope
context and reshaping of activated T helper cell repertoire. Hum Immunol
54:189–93, 1997. (Medline: 97442570).

[De Groot (1991)] A. S. De Groot, M. Clerici, A. Hosmalin, S. H. Hughes,
D. Barnd, C. W. Hendrix, R. Houghten, G. M. Shearer, & J. A. Berzof-
sky. Human immunodeficiency virus reverse transcriptase T-helper epitopes
identified in mice and humans: correlation with a cytotoxic T-cell epitope.
J Infect Dis 164:1058–1065, 1991. (Medline: 92064980) The peptide CTE-
MEKEGKISKIGP stimulates both murine helper and cytotoxic T-cells in
H-2k mice, and was able to stimulate IL-2 producing T-cells from 9 out
of 17 HIV seropositive humans. Additional murine RT epitopes were iden-
tified by peptide stimulation of T-cells cultured from lymph nodes of RT
immunized mice.

[Estaquier (1992)] J. Estaquier, C. Boutillon, J.-C. Ameisen, H. Gras-Masse,
J.-P. Lecocq, B. Barbier, A. Dixson, A. Tartar, A. Capron, & C. Auriault. T
helper cell epitopes of the human immunodeficiency virus nef protein in rats
and chimpanzees. Mol Immunol 29:489–499, 1992. (Medline: 92227948)
Helper T-cell epitopes in nef were investigated using five synthetic peptides
selected for their amphipathic and alpha helix properties. One of the pep-
tides, 45-59 was very immunogenic, and could induce functional T-cell help
in vivo.

[Fenoglio (1999)] D. Fenoglio, G. Li Pira, P. De Berardinis, D. Saverino, M. P.
Terranova, M. N. Ombra, L. Bracci, L. Lozzi, C. Viotti, J. Guardiola, &
F. Manca. Antagonistic activity of HIV-1 T helper peptides flanked by an
unrelated carrier protein . Eur J Immunol 29:1448–55, 1999. (Medline:
99285593).

[Furci (1997)] L. Furci, G. Scarlatti, S. Burastero, G. Tambussi, C. Colognesi,
C. Quillent, R. Longhi, P. Loverro, B. Borgonovo, D. Gaffi, E. Carrow,
M. Malnati, P. Lusso, A. G. Siccardi, A. Lazzarin, & A. Beretta. Antigen-
driven C-C chemokine-mediated HIV-1 suppression by CD4(+) T cells from
exposed uninfected individuals expressing the wild-type CCR- 5 allele. J
Exp Med 186:455–60, 1997. (Medline: 97383224).

[Gaudebout (1997)] P. Gaudebout, D. Zeliszewski, J. J. Golvano, C. Pignal,
S. Le Gac, F. Borras-Cuesta, & G. Sterkers. Binding analysis of 95 HIV
gp120 peptides to HLA-DR1101 and -DR0401 evidenced many HLA-class
II binding regions on gp120 and suggested several promiscuous regions. J
Acquir Immune Defic Syndr Hum Retrovirol 14(2):91–101, 1997. (Medline:
97205213).

[Goodman-Snitkoff (1990)] G. Goodman-Snitkoff, L. E. Eisele, E. P. Heimer,
A. M. Felix, T. T. Andersen, T. R. Fuerst, & R. J. Mannino. Defining minimal
requirements for antibody production to peptide antigens. Vaccine 8:257–
262, 1990. (Medline: 90302545) In this study, mice were immunized with
multivalent peptides anchored in a phospholipid complex; these peptides
were able to stimulate a potent antibody response. That a functional T-helper
cell epitope is present within the peptide is inferred by the ability of B-cells to
respond to these constructs. Using this system, adjuvant could be bypassed.

[Gorse (1999)] G. J. Gorse, L. Corey, G. B. Patel, M. Mandava, R. H. Hsieh,
T. J. Matthews, M. C. Walker, M. J. McElrath, P. W. Berman, M. M. Eibl,
& R. B. Belshe. HIV-1MN recombinant glycoprotein 160 vaccine-induced
cellular and humoral immunity boosted by HIV-1MN recombinant glyco-
protein 120 vaccine. National Institute of Allergy and Infectious Diseases
AIDS Vaccine Evaluation Group. AIDS Res Hum Retroviruses 15:115–32,
1999. (Medline: 99151702).

[Guzman (1998)] C. A. Guzman, D. Saverino, E. Medina, D. Fenoglio, B. Ger-
stel, A. Merlo, G. Li Pira, F. Buffa, T. Chakraborty, & F. Manca. Attenuated
Listeria monocytogenes carrier strains can deliver an HIV-1 gp120 T helper
epitope to MHC class II-restricted human CD4+ T cells. Eur J Immunol
28:1807–14, 1998. (Medline: 98307268).

[Haas (1991)] G. Haas, R. David, R. Frank, H. Gausepohl, C. Devaux, J.-M.
Claverie, & M. Pierres. Identification of a major human immunodeficiency
virus-1 reverse transcriptase epitope recognized by mouse CD4+ T lym-
phocytes. Eur J Immunol 21:1371–1377, 1991. (Medline: 91257142) RT
peptides were recognized by several of the T-helper lines established from
RT-primed mice. Further, T-cells from peptide-primed mice could be restim-
ulated by native RT. RT epitope: KEKVYLAWVPAHKGIG.

[Hale (1989)] P. M. Hale, K. B. Cease, R. A. Houghten, C. Ouyang, S. Putney,
K. Javaherian, H. Margalit, J. L. Cornette, J. L. Spouge, C. DeLisi, & J. A.
Berzofsky. T-cell multideterminant regions in the human immunodeficiency
virus envelope: toward overcoming the problem of major histocompatibility
complex restriction. International Immunology 1:4:409–415, 1989. (Med-
line: 91207940) Six helper T multideterminant regions of the HIV envelope
protein are recognized by mice of either three or all four murine MHC types.

[Harcourt (1998)] G. C. Harcourt, S. Garrard, M. P. Davenport, A. Edwards, &
R. E. Phillips. HIV-1 variation diminishes CD4 T lymphocyte recognition.
J Exp Med 188:1785–93, 1998. (Medline: 99034603).



Helper References
H

elper T

II-C-5
DEC 99

[Hayball (1997)] J. D. Hayball, S. J. Fidler, D. Palliser, A. D. Rees, J. R. Lamb,
& R. A. Lake. Tandem peptide epitopes facilitate CD4-dependent activation
of T cell clones. Immunol Cell Biol 75:148–153, 1997. (Medline: 97261640).

[Haynes (1993)] B. F. Haynes, L. O. Arthur, P. Frost, T. J. Matthews, A. J.
Langlois, T. J. Palker, M. K. Hart, R. M. Scearce, D. M. Jones, C. Mc-
Danal, J. Ottinger, D. P. Bolognesi, & K. J. Weinhold. Conversion of an
Immunogenic Human Immunodeficiency Virus Envelope Synthetic Peptide
to a Tolerogen in Chimpanzees by the Fusogenic Domain of HIV gp41 En-
velope Protein. J Exp Med 177:717–727, 1993. (Medline: 93171812) In this
study the immunogenicity of a T1-V3 loop hybrid peptide in chimpanzees
was dramatically reduced by the addition of the gp41 fusogenic domain to
the hybrid peptide. This was hypothesized to be the result of the HIV gp41
fusion domain having a immunoregulatory function in vivo, that results in
primate immune hyporesponsiveness to otherwise immunogenic peptides.

[Heeney (1999)] J. Heeney, L. Akerblom, S. Barnett, W. Bogers, D. Davis,
D. Fuller, G. Koopman, T. Lehner, P. Mooij, B. Morein, C. de Giuli Morghen,
B. Rosenwirth, E. Verschoor, R. Wagner, & H. Wolf. HIV-1 vaccine-induced
immune responses which correlate with protection from SHIV infection:
compiled preclinical efficacy data from trials with ten different HIV-1 vaccine
candidates. Immunol Lett 66:189–95, 1999. (Medline: 99217704).

[Heeney (1998)] J. L. Heeney, M. E. van Gils, P. van der Meide, C. de Giuli
Morghen, C. Ghioni, M. Gimelli, A. Raddelli, D. Davis, L. Akerblom, &
B. Morein. The role of type-1 and type-2 T-helper immune responses in HIV-
1 vaccine protection. J Med Primatol 27:50–8, 1998. (Medline: 98418739).

[Hinkula (1997)] J. Hinkula, C. Svanholm, S. Schwartz, P. Lundholm, M. Bryt-
ting, G. Engstrom, R. Benthin, H. Glaser, G. Sutter, B. Kohleisen, V. Erfle,
K. Okuda, H. Wigzell, & B. Wahren. Recognition of prominent viral epi-
topes induced by immunization with human immunodeficiency virus type 1
regulatory genes. J Virol 71(7):5528–5539, 1997. (Medline: 97332393).

[Hosmalin (1991)] A. Hosmalin, P. L. Nara, M. Zweig, M. W. Lerche, K. B.
Cease, E. A. Gard, P. D. Markham, S. D. Putney, M. D. Daniel, R. C.
Desrosiers, & J. A. Berzofsky. Priming with T-helper cell epitope peptides
enhances the antibody response to the envelope glycoprotein of HIV-1 in Pri-
mates. J Immunol 146:1667–1673, 1991. (Medline: 91132039) Induction of
T-cell help in rhesus monkeys it Macaca mulatta by priming with peptides
T2 or TH4.1 enhances antibody response to a subsequent suboptimal gp160
immunization. T1 alone failed to elicit a response in these experiments. Env
epitopes: T1, T2, TH4.1.

[Jones (1999)] G. J. Jones, P. von Hoegen, J. Weber, & A. D. Rees. Immuniza-
tion with human immunodeficiency virus type 1 rgp120W61D in QS21/MPL
adjuvant primes T cell proliferation and C-C chemokine production to mul-
tiple epitopes within variable and conserved domains of gp120W61D. J
Infect Dis 179:558–66, 1999. (Medline: 99137790).

[Kaul (1999)] R. Kaul, D. Trabattoni, J. J. Bwayo, D. Arienti, A. Zagliani, F. M.
Mwangi, C. Kariuki, E. N. Ngugi, K. S. MacDonald, T. B. Ball, M. Clerici,
& F. A. Plummer. HIV-1-specific mucosal IgA in a cohort of HIV-1-resistant
Kenyan sex workers . AIDS 13:23–9, 1999. (Medline: 99223948).

[Kelleher (1998a)] A. D. Kelleher, M. Roggensack, S. Emery, A. Carr, M. A.
French, & D. A. Cooper. Effects of IL-2 therapy in asymptomatic HIV-
infected individuals on proliferative responses to mitogens, recall antigens
and HIV-related antigens. Clin Exp Immunol 113:85–91, 1998a. (Medline:
98361453).

[Kelleher (1998b)] A. D. Kelleher, M. Roggensack, A. B. Jaramillo, D. E.
Smith, A. Walker, I. Gow, M. McMurchie, J. Harris, G. Patou, & D. A.
Cooper. Safety and immunogenicity of a candidate therapeutic vaccine, p24
virus-like particle, combined with zidovudine, in asymptomatic subjects.
Community HIV Research Network Investigators. AIDS 12:175–82, 1998b.
(Medline: 98127884).

[Kent (1997)] S. J. Kent, A. Woodward, & A. Zhao. Human immunodeficiency
virus type 1 (HIV-1)-specific T cell responses correlate with control of acute
HIV-1 infection in macaques. J Infect Dis 176:1188–97, 1997. (Medline:
98022676).

[Kent (1998)] S. J. Kent, A. Zhao, S. J. Best, J. D. Chandler, D. B. Boyle, &
I. A. Ramshaw. Enhanced T-cell immunogenicity and protective efficacy
of a human immunodeficiency virus type 1 vaccine regimen consisting of
consecutive priming with DNA and boosting with recombinant fowlpox
virus. J Virol 72:10180–8, 1998. (Medline: 99030931).

[Kim (1997a)] J. J. Kim, V. Ayyavoo, M. L. Bagarazzi, M. Chattergoon, J. D.
Boyer, B. Wang, & D. B. Weiner. Development of a multicomponent candi-
date vaccine for HIV-1. Vaccine 15:879–83, 1997a. (Medline: 97378941).

[Kim (1997b)] J. J. Kim, M. L. Bagarazzi, N. Trivedi, Y. Hu, K. Kazahaya,
D. M. Wilson, R. Ciccarelli, M. A. Chattergoon, K. Dang, S. Mahalingam,
A. A. Chalian, M. G. Agadjanyan, J. D. Boyer, B. Wang, & D. B. Weiner.
Engineering of in vivo immune responses to DNA immunization via code-
livery of costimulatory molecule genes. Nat Biotechnol 15:641–6, 1997b.
(Medline: 97362802).



Helper References
H

el
pe

r T

II-C-6
DEC 99

[Kim (1998)] J. J. Kim, L. K. Nottingham, D. M. Wilson, M. L. Bagarazzi,
A. Tsai, L. D. Morrison, A. Javadian, A. A. Chalian, M. G. Agadjanyan, &
D. B. Weiner. Engineering DNA vaccines via co-delivery of co-stimulatory
molecule genes. Vaccine 16:1828–35, 1998. (Medline: 99011480).

[Klein (1996)] M. R. Klein, J. Veenstra, A. M. Holwerda, M. T. Roos, I. Gow,
G. Patou, R. A. Coutinho, F. De Wolf, & F. Miedema. Gag-specific immune
responses after immunization with p17/p24:Ty virus-like particles in HIV
type 1-seropositive individuals. AIDS Res Hum Retroviruses 13:393–9, 1996.
(Medline: 97229917).

[Klinman (1995)] D. M. Klinman, B. F. Haynes, & J. Conover. Activation of
interleukin 4- and interleukin 6-secreting cells by HIV-specific synthetic pep-
tides. AIDS Res Hum Retroviruses 11:97–105, 1995. (Medline: 95251942)
Immunized mice activate IL-4 and IL-6 producing cells in a dose dependent
manner. The V3 region epitope as well as the T1 epitope is able to activate
cytokine-producing cells. The order of immunization of T1-SP10 peptides
influences the magnitude and cross-reactivity of the response, where the
SP10, V3 portion of the immunogen is varied.

[Krowka (1990)] J. Krowka, D. Stites, R. Debs, C. Larsen, J. Fedor, E. Brunette,
& N. Duzgunes. Lymphocyte proliferative responses to soluble and
liposome-conjugated envelope peptides of HIV-1. J Immunol 144:2535–
2540, 1990. (Medline: 90203581) Conjugation of HIV peptides or proteins
to liposomes and stimulation with rIL-2 may enhance cell-mediated re-
sponses to peptides. gp120 epitopes: QIVKKLREQFGNNK, FRPGGGDM-
RDNWRSEL.

[Kundu (1998)] S. K. Kundu, M. Dupuis, A. Sette, E. Celis, F. Dorner, M. Eibl,
& T. C. Merigan. Role of preimmunization virus sequences in cellular im-
munity in HIV- infected patients during HIV type 1 MN recombinant gp160
immunization. AIDS Res Hum Retroviruses 14:1669–78, 1998. (Medline:
99085868).

[Lekutis & Letvin(1997)] C. Lekutis & N. L. Letvin. HIV-1 Envelope-specific
CD4+ T helper cells from simian/human immunodeficiency virus-infected
Rhesus monkeys recognize epitopes restricted by MHC class II DRB1*0406
and DRB*W201 molecules. J Immunol 159(4):2049–2057, 1997. (Medline:
97400379).

[Lekutis & Letvin(1998)] C. Lekutis & N. L. Letvin. Substitutions in a ma-
jor histocompatibility complex class II-restricted human immunodeficiency
virus type 1 gp120 epitope can affect CD4+ T- helper-cell function. J Virol
72:5840–4, 1998. (Medline: 98285742).

[Lekutis (1997)] C. Lekutis, J. W. Shiver, M. A. Liu, & N. L. Letvin. HIV-1
env DNA vaccine administered to Rhesus monkeys elicits MHC class II-
restricted CD4+ T helper cells that secrete IFN-gamma and TNF-alpha. J
Immunol 158:4471–7, 1997. (Medline: 97272168) A Th cell response was
elicited by an HIV-1 gp120 plasmid vaccine. All of the CD4+ Th cell lines
secreted IFN-gamma and TNF-alpha without appreciable IL-4 production,
eliciting a Th1-like immune response.

[Letvin (1997)] N. L. Letvin, D. C. Montefiori, Y. Yasutomi, H. C. Perry, M. E.
Davies, C. Lekutis, M. Alroy, D. C. Freed, C. I. Lord, L. K. Handt, M. A. Liu,
& J. W. Shiver. Potent, protective anti-HIV immune responses generated by
bimodal HIV envelope DNA plus protein vaccination. Proc Natl Acad Sci
U S A 94:9378–83, 1997. (Medline: 97404403).

[Li Pira (1998)] G. Li Pira, L. Oppezzi, M. Seri, M. Westby, F. Caroli,
D. Fenoglio, F. Lancia, A. Ferraris, L. Bottone, M. T. Valle, A. Kunkl,
G. Romeo, A. G. Dalgleish, & F. Manca. Repertoire breadth of human
CD4+ T cells specific for HIV gp120 and p66 (primary antigens) or for PPD
and tetanus toxoid (secondary antigens). Hum Immunol 59:137–48, 1998.
(Medline: 98209294).

[Lu (1999)] Y. Lu, K. Q. Xin, K. Hamajima, T. Tsuji, I. Aoki, J. Yang, S. Sasaki,
J. Fukushima, T. Yoshimura, S. Toda, E. Okada, & K. Okuda. Macrophage
inflammatory protein-1alpha (MIP-1alpha) expression plasmid enhances
DNA vaccine-induced immune response against HIV-1. Clin Exp Immunol
115:335–41, 1999. (Medline: 99132267).

[MacGregor (1998)] R. R. MacGregor, J. D. Boyer, K. E. Ugen, K. E. Lacy,
S. J. Gluckman, M. L. Bagarazzi, M. A. Chattergoon, Y. Baine, T. J. Higgins,
R. B. Ciccarelli, L. R. Coney, R. S. Ginsberg, & D. B. Weiner. First human
trial of a DNA-based vaccine for treatment of human immunodeficiency
virus type 1 infection: safety and host response. J Infect Dis 178:92–100,
1998. (Medline: 98314535).

[Manca (1995a)] F. Manca, D. Fenoglio, M. T. Valle, G. L. Pira, A. Kunkl,
R. S. Balderas, R. G. Baccala, D. H. Kono, A. Ferraris, D. Saverino, F. Lan-
cia, L. Lozzi, & A. N. Theofilopoulos. Human T helper cells specific
for HIV reverse transcriptase: possible role in intrastructural help for HIV
envelope-specific antibodies. Eur J Immunol 25:1217–1223, 1995a. (Med-
line: 95293014).

[Manca (1995b)] F. Manca, D. Fenoglio, M. T. Valle, G. L. Pira, A. Kunkl,
R. S. Balderas, R. G. Baccala, D. H. Kono, A. Ferraris, D. Saverino, F. Lan-
cia, L. Lozzi, & A. N. Theofilopoulos. Human T helper cells specific



Helper References
H

elper T

II-C-7
DEC 99

for HIV reverse transcriptase: possible role in intrastructural help for HIV
envelope-specific antibodies. Eur J Immunol 25:1217–1223, 1995b. (Med-
line: 95293014).

[Manca (1995c)] F. Manca, D. Fenoglio, M. T. Valle, G. L. Pira, A. Kunkl,
A. Ferraris, D. Saverino, F. Lancia, L. Mortara, L. Lozzi, M. Pierres, A. G.
Dalgleish, & G. Lewis. Human CD4+ T cells can discriminate the molecular
and structural context of T epitopes of HIV gp120 and HIV p66. J AIDS
9:227–237, 1995c. (Medline: 95308197) it In vitro priming with peptides
often induced CD4+ T-cells that did not recognize whole protein. Priming
with protein did not always induce T-cells that could be recognized in the
context of the virus.

[Manca (1996)] F. Manca, P. D. B. P., D. Fenoglio, M. N. Ombra, G. Li Pira,
D. Saverino, M. Autiero, L. Lozzi, L. Bracci, & J. Guardiola. Antigenicity
of HIV-derived T helper determinants in the context of carrier recombinant
proteins: effect on T helper cell repertoire selection. Eur J Immunol 26:2461–
9, 1996. (Medline: 97054664) A given Th epitope was recognized by a
specific T cell clone only when it was inserted in a particular position of the
carrier, and the permissive position was not the same for all epitopes.

[Manca (1993)] F. Manca, E. Seravalli, M. T. Valle, D. Fenoglio, A. Kunkl,
G. L. Pira, S. Zolla-Pazner, & F. Celada. Non-covalent complexes of HIV
gp120 with CD4 and/or mAbs enhance activation of gp120-specific T clones
and provide intermolecular help for anti-CD4 antibody production. Internatl
Immunol 5:1109–1117, 1993. (Medline: 94059863).

[Mazzoli (1997)] S. Mazzoli, D. Trabattoni, S. Lo Caputo, S. Piconi, C. Ble,
F. Meacci, S. Ruzzante, A. Salvi, F. Semplici, R. Longhi, M. L. Fusi, N. To-
fani, M. Biasin, M. L. Villa, F. Mazzotta, & M. Clerici. HIV-specific mucosal
and cellular immunity in HIV-seronegative partners of HIV-seropositive in-
dividuals [see comments]. Nat Med 3:1250–7, 1997. (Medline: 98022658).

[McInerney (1999)] T. L. McInerney, F. R. Brennan, T. D. Jones, & N. J.
Dimmock. Analysis of the ability of five adjuvants to enhance immune
responses to a chimeric plant virus displaying an HIV-1 peptide. Vaccine
17:1359–68, 1999. (Medline: 99210146).

[Mills (1990)] K. H. G. Mills, A. L. Barnard, B. P. Mahon, P. A. Kitchin, S. E.
Adams, S. M. Kingsman, & A. J. Kingsman. Induction of HIV-specific
immune responses in primates: fine specificity of antibody and helper T-
cell recognition of the HIV p24 protein. Vaccines 90:213–218, 1990. Four
cynomolgous macaques were immunized with 3 doses of p24 TY virus-like
particles and their immune response was followed. Three 15 mer peptides

stimulated CD4 T-cells proliferation and IL-2 production. Two of these re-
sponses were verified at the clonal level. B-cell responses were also studied
in this paper.

[Moss (1998)] R. B. Moss, M. R. Wallace, P. Lanza, W. Giermakowska, F. C.
Jensen, G. Theofan, C. Chamberlin, S. P. Richieri, & D. J. Carlo. In vitro p24
antigen-stimulated lymphocyte proliferation and beta- chemokine produc-
tion in human immunodeficiency virus type 1 (HIV-1)- seropositive subjects
after immunization with an inactivated gp120- depleted HIV-1 immunogen
(Remune). Clin Diagn Lab Immunol 5:308–12, 1998. (Medline: 98267019).

[Mutch (1994)] D. Mutch, J. Underwood, M. Geysen, & S. Rodda. Compre-
hensive T-Cell Epitope Mapping of HIV-1 env Antigens Reveals Many Areas
Recognized by HIV-1-Seropositive and by Low-Risk HIV-1-Seronegative In-
dividuals. J. of Acquired Immune Deficiency Syndromes 7:879–890, 1994.
(Medline: 94328220) The proliferative T-cell response to pools of overlap-
ping 17 mer peptides spanning Env were tested in both seronegative and low
risk seropositive people. The pool that gave the greatest number of respon-
ders was pool 25, located in gp41. The 17 mer peptides used in this pool were
tested individually for their ability to stimulate T-cell proliferation, and the
most critical regions were found to be GIWGCSGKLIC and PWNASWSN.
Mutch et al. suggest that the proliferative response in HIV-1 seronegative
individuals is more likely due to cross-reactive, non-HIV induced memory
cells than naive T-cells.

[Nakamura (1997)] Y. Nakamura, M. Kameoka, M. Tobiume, M. Kaya,
K. Ohki, T. Yamada, & K. Ikuta. A chain section containing epitopes for
cytotoxic T, B and helper T cells within a highly conserved region found in
the human immunodeficiency virus type 1 Gag protein. Vaccine 15:489–96,
1997. (Medline: 97304244).

[Nehete (1993)] P. N. Nehete, W. C. Satterfield, C. M. Matherne, R. B. Arling-
haus, & K. J. Sastry. Induction of human immunodeficiency virus-specific
T cell responses in rhesus monkeys by synthetic peptides from gp160. AIDS
Res Hum Retroviruses 9:235–40, 1993. (Medline: 93229110) Three rhe-
sus monkeys were immunized with eight synthetic peptides that induce T
cell activity in mice. PBMCs from these monkeys were monitored every 2
weeks for 34 weeks for proliferative responses against individual peptides
and gp160.

[Nehete (1998)] P. N. Nehete, S. J. Schapiro, P. C. Johnson, K. K. Murthy,
W. C. Satterfield, & K. J. Sastry. A synthetic peptide from the first con-
served region in the envelope protein gp160 is a strong T-cell epitope in



Helper References
H

el
pe

r T

II-C-8
DEC 99

HIV-infected chimpanzees and humans. Viral Immunol 11:147–58, 1998.
(Medline: 99114965).

[Oscherwitz (1999)] J. Oscherwitz, M. E. Zeigler, T. E. Gribbin, & K. B. Cease.
A V3 loop haptenic peptide sequence, when tandemly repeated, enhances
immunogenicity by facilitating helper T-cell responses to a covalently linked
carrier protein [In Process Citation]. Vaccine 17:2392–9, 1999. (Medline:
99319792).

[Palker (1989)] T. J. Palker, T. J. Matthews, A. Langlois, M. E. Tanner, M. E.
Martin, R. M. Scearce, J. E. Kim, J. A. Berzofsky, D. P. Bolognesi, & B. F.
Haynes. Polyvalent human immunodeficiency virus synthetic immunogen
comprised of envelope gp120 T helper cell sites and B-cell neutralization
epitopes. J Immunol 142:3612–3619, 1989. (Medline: 89235170) Synthetic
peptides containing type-specific neutralizing determinants of the V3 loop of
gp120 were coupled to a 16 amino acid T-cell epitope (T1) of HIV-IIIB and
used to immunize goats. The helper T-cell epitope T1 could induce both a
proliferative response and a B-cell antibody response. Conversely, the B-cell
epitope in the V3 region, SP10 was found to stimulate proliferative T-cell
responses.

[Pinto (1995)] L. A. Pinto, J. Sullivan, J. A. Berzofsky, M. Clerici, H. A.
Kessler, A. L. Landay, & G. M. Shearer. Env-specific cytotoxic T lymphocyte
responses in HIV seronegative health care workers occupationally exposed
to HIV-contaminated body fluids. J Clin Invest 96:867–876, 1995. (Med-
line: 95362849) Helper responses were detected in 75% of HIV seronegative
health care workers, while only 35% had an HIV specific CTL response.

[Pitcher (1999)] C. J. Pitcher, C. Quittner, D. M. Peterson, M. Connors, R. A.
Koup, V. C. Maino, & L. J. Picker. HIV-1-specific CD4+ T cells are de-
tectable in most individuals with active HIV-1 infection, but decline with pro-
longed viral suppression. Nat Med 5:518–25, 1999. (Medline: 99244234).

[Plana (1998)] M. Plana, F. Garcia, T. Gallart, J. M. Miro, & J. M. Gatell. Lack
of T-cell proliferative response to HIV-1 antigens after 1 year of highly active
antiretroviral treatment in early HIV-1 disease. Immunology Study Group
of Spanish EARTH-1 Study [letter]. Lancet 352:1194–5, 1998. (Medline:
98449272).

[Polydefkis (1990)] M. Polydefkis, S. Koenig, C. Flexner, E. Obah, K. Gebo,
S. Chakrabarti, P. L. Earl, B. Moss, & R. F. Siliciano. Anchor Sequence-
dependent endogenous processing of human immunodeficiency virus 1 enve-
lope glycoprotein gp160 for CD4+ T-cell recognition. J Exp Med 171:875–
887, 1990. (Medline: 90171850) Human CD4+ T-cell clones and cell lines

were shown to lyse recombinant vaccinia virus-infected cells that synthe-
size the HIV-1 envelope glycoprotein gp160, showing that endogenously
processed antigen can be presented by class II MHC. gp160 epitope: GS-
DTITLPCRIKQFINMWQE.

[Ranki (1997)] A. Ranki, J. Suni, V. Blazevic, P. Holmstrom, S. Mattinen,
K. Krohn, & S. L. Valle. T-cell recognition of HIV antigens in HIV-
seroreverted persons. AIDS 11(1):132–133, 1997. (Medline: 97264223).

[Ratto-Kim (1999)] S. Ratto-Kim, K. V. Sitz, R. P. Garner, J. H. Kim, C. Davis,
N. Aronson, N. Ruiz, K. Tencer, R. R. Redfield, & D. L. Birx. Repeated im-
munization with recombinant gp160 human immunodeficiency virus (HIV)
envelope protein in early HIV-1 infection: evaluation of the T cell prolifer-
ative response. J Infect Dis 179:337–44, 1999. (Medline: 99094951).

[Rodriguez (1999)] D. Rodriguez, J. R. Rodriguez, M. Llorente, I. Vazquez,
P. Lucas, M. Esteban and Martinez-A C, & G. del Real. A human immun-
odeficiency virus type 1 Env-granulocyte-macrophage colony- stimulating
factor fusion protein enhances the cellular immune response to Env in a vac-
cinia virus-based vaccine. J Gen Virol 80 ( Pt 1):217–23, 1999. (Medline:
99131404).

[Rosenberg (1997)] E. S. Rosenberg, J. M. Billingsley, A. M. Caliendo, S. L.
Boswell, P. E. Sax, S. A. Kalams, & B. D. Walker. Vigorous HIV-1-specific
CD4+ T cell responses associated with control of viremia. Science 278:1447–
50, 1997. (Medline: 98035780) Also see M. Balter, Science 278:1399-1400
for comments.

[Rosenberg (1999)] E. S. Rosenberg, L. LaRosa, T. Flynn, G. Robbins, &
B. D. Walker. Characterization of HIV-1-specific T-helper cells in acute
and chronic infection. Immunol Lett 66:89–93, 1999. (Medline: 99217689).

[Rosenberg & Walker(1998)] E. S. Rosenberg & B. D. Walker. HIV type 1-
specific helper T cells: a critical host defense. AIDS Res Hum Retroviruses
14 Suppl 2:S143–7, 1998. (Medline: 98335952).

[Salmon-Ceron (1999)] D. Salmon-Ceron, J. L. Excler, L. Finkielsztejn, B. Au-
tran, J. C. Gluckman, D. Sicard, T. J. Matthews, B. Meignier, C. Valentin,
R. El Habib, C. Blondeau, M. Raux, C. Moog, J. Tartaglia, P. Chong,
M. Klein, B. Milcamps, F. Heshmati, & S. Plotkin. Safety and immuno-
genicity of a live recombinant canarypox virus Expressing HIV Type 1 gp120
MN tm/gag/protease LAI (ALVAC-HIV, vCP205) Followed by a p24E-V3
MN Synthetic Peptide (CLTB-36) Administered in Healthy Volunteers at
Low Risk for HIV Infection. AIDS Res Hum Retroviruses 15:633–45, 1999.
(Medline: 99260285).



Helper References
H

elper T

II-C-9
DEC 99

[Sarobe (1994)] P. Sarobe, J.-J. Lasarte, I. Prieto, A. Gullon, M.-J. Soto,
P. Labarga, J. Prieto, & F. Borras-Cuesta. Induction of neutralizing antibod-
ies against human immunodeficiency virus type 1 using synthetic peptide
constructs containing an immunodominant T-helper cell determinant from
vpr. J AIDS 7:635–640, 1994. (Medline: 94267704) A vpr peptide was
shown to stimulate a T-cell proliferative response in 37% of HIV+ individ-
uals. This peptide was coupled with B-cell epitopes, and immunized mice
were capable of antibody production.

[Sasaki (1998)] S. Sasaki, K. Sumino, K. Hamajima, J. Fukushima, N. Ishii,
S. Kawamoto, H. Mohri, C. R. Kensil, & K. Okuda. Induction of systemic
and mucosal immune responses to human immunodeficiency virus type 1 by
a DNA vaccine formulated with QS-21 saponin adjuvant via intramuscular
and intranasal routes. J Virol 72:4931–9, 1998. (Medline: 98241732).

[Sastry & Arlinghaus(1991)] K. J. Sastry & R. B. Arlinghaus. Identification of
T-cell epitopes without B-cell activity in the first and second conserved re-
gions of the HIV Env protein. AIDS 5:699–707, 1991. (Medline: 91354553)
Seven out of 19 peptides induced good T-cell proliferative response in
mice representing four major histocompatibility complex haplotypes, with-
out eliciting an Ab response. Eleven peptides were able to induce T-cells that
could proliferate in response to recombinant gp160 (greater than or equal
to 3 fold relative to unrelated peptides). Peptides were modified to gener-
ate polymers with disulfide bonds or micelles with palmitic acid residues
attached to the amino-terminal lysine; in these configurations peptides were
immunogenic without being coupled to a carrier molecule. F1 hybrid mice
were used: ASW x BALBc F1 (H-2kxb) and B6C3 F1 (H-2sxd).

[Schrier (1989)] R. D. Schrier, J. W. Gnann, R. Landes, C. Lockshin, D. Rich-
man, A. McCutchan, C. Kennedy, M. B. A. Oldstone, & J. A. Nelson. T-cell
recognition of HIV synthetic peptides in a natural infection. J Immunol
142:1166–1176, 1989. (Medline: 89124356) The ability of 21 peptides to
stimulate T-cell proliferation was tested in 30 HIV-infected donors in dif-
ferent clinical stages. T-cells from 27/30 donors were able to respond to at
least one peptide. Two of the peptides were able to stimulate proliferation in
48% of the donors. Schrier et al. did not write down the peptide sequences
they used, but only provided the numbering of the boundaries on a reference
sequence (LAI, Wain-Hobson et al., Cell 40:9-17 (1985)). In our experi-
ence, such numbering is often imprecise, so the peptide assignments in this
database may be off by several residues. Two epitopes that Schrier et al.
mistakenly labeled as p24 peptides are instead p15 peptides.

[Schrier (1988)] R. D. Schrier, J. W. Gnann, A. J. Langlois, K. Shriver, J. A.
Nelson, & M. B. A. Oldstone. B- and T-lymphocyte Responses to an Immun-

odominant Epitope of Human Immunodeficiency Virus. J Virol 62:2531–
2536, 1988. (Medline: 88275015) Characterization of murine T-lymphocyte
dependent B-cell responses; also, T-cells from 7/29 HIV-1 positive people
showed a proliferative response to this peptide.

[Shirai (1996)] M. Shirai, M. Chen, T. Arichi, T. Masaki, M. Nishioka, M. New-
man, T. Nakazawa, S. M. Feinstone, & J. A. Berzofsky. Use of intrinsic and
extrinsic helper epitopes for in vivo induction of anti-hepatitis C virus cyto-
toxic T lymphocytes (CTL) with CTL epitope peptide vaccines. J Inf Dis
173:24–31, 1996. (Medline: 96132459).

[Shiver (1997)] J. W. Shiver, M. E. Davies, Y. Yasutomi, H. C. Perry, D. C.
Freed, N. L. Letvin, & M. A. Liu. Anti-HIV env immunities elicited by
nucleic acid vaccines. Vaccine 15:884–7, 1997. (Medline: 97378942).

[Sitz (1999)] K. V. Sitz, S. Ratto-Kim, A. S. Hodgkins, M. L. Robb, & D. L.
Birx. Proliferative responses to human immunodeficiency virus type 1 (HIV-
1) gp120 peptides in HIV-1-infected individuals immunized with HIV-1
rgp120 or rgp160 compared with nonimmunized and uninfected controls. J
Infect Dis 179:817–24, 1999. (Medline: 99169171).

[Sjolander (1996)] S. Sjolander, A. Bolmstedt, L. Akerblom, P. Horal, S. Olof-
sson, B. Morein, & A. Sjolander. N-linked glycans in the CD4-binding do-
main of human immunodeficiency virus type 1 envelope glycoprotein gp160
are essential for the in vivo priming of T cells recognizing an epitope located
in their vicinity. Virology 215:124–33, 1996. (Medline: 96146726) An in-
vestigation of whether T cell responses to the HIV-1 gp160 were sensitive
to deletion of three N-glycans of the protein.

[Takahashi (1990)] H. Takahashi, R. N. Germain, B. Moss, & J. A. Berzofsky.
An immunodominant class I-restricted cytotoxic T lymphocyte determinant
of human immunodeficiency virus type 1 induces CD4 class II-restricted
help for itself. J Exp Med 171:571–576, 1990. (Medline: 90155121) This
same epitope can be recognized in the context of a class I MHC Dd, by CD4-
CD8+ CTL, and in the context of a class II MHC Ad by CD4+ CD8- T-helper
cells.

[Takeshita (1995)] T. Takeshita, H. Takahashi, S. Kozlowski, J. D. Ahlers, C. D.
Pendleton, R. L. Moore, Y. Nakagawa, K. Yokomuro, B. S. Fox, D. H.
Margulies, & J. A. Berzofsky. Molecular Analysis of the same HIV peptide
functionally binding to both a class I and a class II MHC molecule. J
Immunol 154:1973–1986, 1995. (Medline: 95138543) Of RGPGRAFVTI,
the upper case iGPgRaFvtI are critical for for binding, consistent with the
H-2Dd motif XGPX(RKH)XXX(X)(LIF). Stimulation of the HLA class II



Helper References
H

el
pe

r T

II-C-10
DEC 99

I-Ad required a longer peptide, IQRGPGRAFVTI or RIQRGPGRAFVTI,
and riqrgPgRaFvti were essential for binding to the Class II molecule.

[van der Burg (1999)] S. H. van der Burg, K. M. Kwappenberg, A. Geluk,
M. van der Kruk, O. Pontesilli, E. Hovenkamp, K. L. Franken, K. E. van
Meijgaarden, J. W. Drijfhout, T. H. Ottenhoff, C. J. Melief, & R. Offringa.
Identification of a conserved universal Th epitope in HIV-1 reverse transcrip-
tase that is processed and presented to HIV-specific CD4+ T. J Immunol
162:152–60, 1999. (Medline: 99101472).

[Vaslin (1994)] B. Vaslin, J.-M. Claverie, O. Benveniste, F. C. Barre-Sinoussi,
& D. Dormont. Nef and gag synthetic peptide priming of antibody responses
to HIV type 1 antigens in mice and primates. AIDS Res Hum Retroviruses
10:1241–1250, 1994. (Medline: 95151361) Four Gag peptides, that when
pooled are able to prime for subsequent antibody response to HIV in mice,
were studied. These peptides were also able to prime in vitro immunopro-
liferative responses. The two peptides of the four that were able to prime
humoral responses to inactivated HIV-1 are included in the table (G2 and
G4) – the other two are not included (G1 and G3). Three proposed nef helper
T-cell epitopes are also not included in the table, but may be of interest. These
nef peptides could prime the humoral response in mice, but not in vitro pro-
liferation. Priming was also observed in baboons, using the pool of four Gag
peptides.

[Veronese (1994)] F. D. M. Veronese, A. E. Willis, C. Boyer-Thompson, E. Ap-
pella, & R. N. Perham. Structural mimicry and enhanced immunogenicity
of peptide epitopes displayed on filamentous bacteriophage. J Mol Biol
243:167–172, 1994. (Medline: 95018258).

[Verschoor (1999)] E. J. Verschoor, P. Mooij, H. Oostermeijer, M. van der
Kolk, P. ten Haaft, B. Verstrepen, Y. Sun, B. Morein, L. Akerblom, D. H.
Fuller, S. W. Barnett, & J. L. Heeney. Comparison of immunity generated
by nucleic acid-, MF59-, and ISCOM- formulated human immunodeficiency
virus type 1 vaccines in Rhesus macaques: evidence for viral clearance. J
Virol 73:3292–300, 1999. (Medline: 99174030).

[Wahren (1989a)] B. Wahren, T. Mathiesen, J. Rosen, & H. Wigzell. Common
and unique T-cell epitopes of HIV-1. Vaccines 89:89–93, 1989a.

[Wahren (1989b)] B. Wahren, J. Rosen, E. Sandstrom, T. Mathiesen, S. Mod-
row, & H. Wigzell. HIV-1 Peptides Induce a Proliferative Response in
Lymphocytes from Infected Persons. J AIDS 4:448–456, 1989b. (Medline:
90011749) Using 15-amino-acid-long peptides that scanned all of gp41, the
C-terminal half of gp120, and the gag proteins p17, p24, and p15, this study

presents evidence that 18 envelope and 12 gag peptides could stimulate T-cell
proliferative responses from multiple representatives among 99 HIV infected
study subjects. Thirty-six seronegative subjects were used as controls.

[Warren & Thomas(1992)] A. P. Warren & D. B. Thomas. Class II (II-Ad)
restricted T-cell recognition of the V3 loop region of HIV-1 gp120. AIDS
Res Hum Retroviruses 8:559–564, 1992. (Medline: 92385157) The epitope
defined here is the immunodominant epitope for a helper T-cell response to
the gp120 vaccine in mice.

[Wasik (1999)] T. J. Wasik, J. Bratosiewicz, A. Wierzbicki, V. E. Whiteman,
R. R. Rutstein, S. E. Starr, S. D. Douglas, D. Kaufman, A. V. Sison, M. Polan-
sky, H. W. Lischner, & D. Kozbor. Protective role of beta-chemokines asso-
ciated with HIV-specific Th responses against perinatal HIV transmission.
J Immunol 162:4355–64, 1999. (Medline: 99218467).

[Wasik (1997)] T. J. Wasik, P. P. Jagodzinski, E. M. Hyjek, J. Wustner,
G. Trinchieri, H. W. Lischner, & D. Kozbor. Diminished HIV-specific CTL
activity is associated with lower type 1 and enhanced type 2 responses to HIV-
specific peptides during perinatal HIV infection. J Immunol 158 (12):6029–
6036, 1997. (Medline: 97334261) Only three out of seven children with
rapidly progressing disease had detectable CTL activity, and CTL activity
was correlated with a normal Th1 response. Children that did not have a
strong CTL response had an increased proportion of Th2 cells relative to
Th1.

[Wilson (1997)] S. E. Wilson, J. A. Habeshaw, M. A. Addawe, E. F. Houn-
sell, & J. S. Oxford. HIV type 1 envelope glycoprotein 120 carboxy-
terminal peptide-induced human T cell lines selectively suppress hetero-
geneous proliferative T cell responses to soluble antigens. AIDS Res Hum
Retro 13(15):1313–1324, 1997. (Medline: 97479767).

[Xin (1998)] K. Q. Xin, K. Hamajima, S. Sasaki, A. Honsho, T. Tsuji, N. Ishii,
X. R. Cao, Y. Lu, J. Fukushima, P. Shapshak, S. Kawamoto, & K. Okuda.
Intranasal administration of human immunodeficiency virus type-1 (HIV-
1) DNA vaccine with interleukin-2 expression plasmid enhances cell- me-
diated immunity against HIV-1. Immunology 94:438–44, 1998. (Medline:
98444396).


