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DD Form 1473, Item 20: Abstract {continued)

single synthetic peptide that previo.asly induced neutralizing antibodies in
small experimental animals. ' e

We also have identified two gp41 synthetic peptides that exert a profound
suppression of normal human proliferative responses to mitogens and allo-
antigens. Similar suppressive effects have been previously reported with a
synthetic peptide analogous to amino acid sequences from the feline leukemia
virus transmembrane glycoprotein.

Studies have utilized an affinity purified chimpanzee anti-gp41 as an
Ab-1 preparation to generate anti-Id in rabbits. This anti-Id was serologic-
ally characterized as representing an Ab-2 gamma like preparation. BALB/c
mice immunized with this anti-Id produced an Ab-3 like response which bound
HIV gp4l. The anti-Id induced anti-gpd4! expressed a silent idiotype which was
not expressed when BALB/c mice were immunized with a recombinant gp160. Thus,
this anti-Id preparation can alter the serological characteristics of the
immune response to gp!60 in mice.

Finally, we have generated a mouse monoclonal anti-Id against a mouse
monoclonal anti-CD4. This anti-~Id exhibited internal image characteristics
and mimicked CDh4, the cellular receptor for HIV. The monoclonal anti-Id bound
HIV gp120 and possessed in vitro neutralizing activity.® A polyclonal anti-Id
response in BALB/c mice immunized with anti-Leu3a had the capacity to neutra-
lize four divergent HIV-~1 isolates along with an HIV-2 isolate. In addition,
baboons immunized with a monoclonal anti-CD4 produced an anti-Id response that
recognized HIV gp120. These data suggest the vaccine possibility of an
anti-Id response to a monoclonal anti-CD4 preparation.
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Foreword:

i In conducting the research described in the report, the investigators
adhered to the "Guide for Laboratory Animal Facilities and Care," as promul-
gated by the Committee on the Guide for Laboratory Animal Resources, National

, Academy of Sciences-~National Research Council.

Accesion For —l
NTIS CRA&I v
DTIC TAB 8]
Uranng . sed ]
Jniiel o
i st |
B i
Yo e
Distiesnee ! :
i
Aviratiae s i
B
i Dicy 1 Srecad f
]
) { t
Al L
!
| TR - d - - e aee —p——va}

A A R R R




P lls
Ny e s

p
:j A. Immunogenicity of HIV-1 env Synthetic Peptides
N
A Antigenic determinants are both sequential and conformational in
‘:: nature. The ability to synthesize peptides predicted to contain these sequen-
? tial epitopes allowed us to evaluate those domains on gp120 and gp41 which
N would be important in neviralization of the virus. We have identified several
xj such regions of the HIV-1 envelope that correspond to neutralizing antigenic
‘:. determinants. Peptides to be synthesized were selected by a computer model
o~ svstem that integrates both predicted hydrophilic and conformational informa-
;:- tin. Peptide 735-752 represented the most hydrophilic domain within gp41.
\ Antibodies from hyperimmunized rabbits recognized gp41 as shown by immuno-
" blotting and the env precursor (gpl60) by RIP/SDS-PAGE. This result indicated
?}: that antibodies were reactive to both denatured antigen and to the more native
Ny conformational state seen by RIP analysis. Antibodies from five patients
}L tested recognized this peptide and the specificity could be confirmed by com-
N petitive binding assays. Later studies suggested that approximately 33% of
: seropositive HIV-1 infected individuals recognized this peptide.
f: A second peptide, 503-532, consisting of the carboxyl end of gp120, was
<j} synthesized and rabbit antibodies to this peptide detected gp120 by both
< immunoblotting and radioimmunoprecipitation techniques. Again, antibodies
}: from HIV-1 infected humans could detect this peptide, indicating that this

peptide represents an immunogenic epitope in natural infection. Peptide 735~
752 and 503-532 both elicited antibodies that neutralized the HTLV-IIIB and
NY-" strain of HIV-1, suggesting that these domains may be useful in
lfeveloping HIV-1 vacoines.
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We have also identified two other conserved regions within the HIV-1
envelope glycoprotein that represent neutralizing epitopes. Antisera
generated against these synthetic peptides analogous to these HIV-1 envelope
amino acid sequences corresponding to regions 304 to 327 and 616 to 632 also
neutralized HIV-1 infectivity in vitro as assessed by reduction of reverse
transcriptase activity and syﬁg;lfaﬁ—ihhibition.
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B. HIV-1 Synthetic Peptide Vaccine Studies in Chimpanzees

NO

;: Peptide 735-752 analogous to ygpl160 amino acid sequences of HIV-1 was used
J:f to immunize two chimpanzees to evaluate if the humoral response to HIV-1 would
.\f protect this specins from infection. Four immunizations of the peptide
-j} coupled to a carrier protein were performed followed by intravenous inocula-
® tion of purified coll-free virus. Prior to inoculation, antibodies from these
N antmals were shown to react to gpdl by immunoblotting and gp160 by RIP/SDS-
-:. PAGE, indicating that humoral responses in chimpanzees were elicited. A third
:i chimpanzee immunived with a control peptide was also challenged with virus.
f; The humoral response was monitored on a weekly basis for the first 12 weeks
¥ following HIV infections challenge and post-inoculation reactivity to viral
‘, proteins was observed for all three primates. Antibodies to gpl120, p55, and
3y P24 were observed in all chimpanzees challenged with HIV. These data indicate
-~ that a single HIV-1 envelope glycoprotein synthetic peptide did not induce
;i- vrotective immunity against HIV-1 infection in chimpanzees.
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c. HIV-induced Immunosuppre:s: ion

We have recently demonstrated that two synthetic peptides homologoué to
HIV gp160 amino acid sequences 735-752 and 840-860, respectively, exert a pro-
nounced suppression of mitogen-induced blastogenic response in vitro. The
mechanism of immunosuppression remains unclear; however, our data suggest that
suppression occurs at the level of IL-2 T cell interaction and that a down
regulation of both IL-2 production and responsiveness may occur in HIV-peptide
treated normal peripheral blood mononuclear cells. 1In this study, peptides
conjugated to protein carriers, but not free peptides, exerted a profound
suppression of the nourmal human lymphocyte proliferative response to Cona,
PHA, PWM and alloantigens. A synthetic peptide corresponding to a 17 amino
acid sequence of the HIV TAT;p; gene product had no suppressive effects.
These results suggest that, in addition to the selective cytopathic effects of
HIV on (D4 bearing T-cells, viral peptide-mediated immunosuppression may also
play an tmportant role in the pathogenesis of the disease.

N. Anti-idiotypes Induce an Anti-HIV Response

We have produced in rabbits anti-idiotypic antibodies (anti-Id) against
chimpanzee antibodies directed against a synthetic peptide corresponding to a
native epitope associated with gp4! of HIV-1. The peptide was analogous to
amino acid sequence 735-752 from gpt60. Characteristics of the anti~Id pre-
paration included: (i) detection cof a shared determinant present on a second
chimpanzee and one out of three rabbit antibody preparations directed against
the synthetic peptide; (ii) failure to recognize an idiotype in BALB/c mouse
antisera to the peptide; and (iii) partial inhibition of the homologous chim~-
panzee idiotype (Id) preparation from binding either the peptide or a recombi-
nant HIV-1 gp160 preparation. Immunization of BALB/c mice with the anti-I4d
induaced an anti-peptide response which bound a recombinant gpl160 preparation
without subsequent peptide or gpl160 exposure. The anti-gp160 containing sera
from mice immunized with anti-Id were used to inhibit the Id-anti-1d reaction,
indicating that I.! positive antibody response was induced. This Id is not
normally expressed in the murine anti~gpl60 immune response to the synthetic
peptide and suggests that this anti-Id may activate normally silent clones.

5

:: This study indicates that Id networks may be operational during the immune
;\ response to HIV-1 2pitopes. In addition, non-internal image anti-Id prepara-
t:{: tions may be useflal in altering the serological characteristics of an antibody
ﬂif response to HIV-1 relative to the nominal antigen.
°
K.;i.: L. Ldiotyne. i'resent on Monocional Anti-CDh4 Preparations
kl:-
h*\: Our laboratorio: have been investigating two types of molecular mimicry
Eé% by anti-Id. In the first, the Id preparation (Ab-1) is an anti-CD4 and the
anti-Id should mimic TH4 and bind HIV-1, In the second situation, the 14 pre-
@ - paration is a neutralizing anti-HIV-! and the anti-Id should mimic HIV-1 and
e bind (h4. The latter approach assumes that the anti-HIV-1 recognizes an HIV-1
ﬁ:u: epitope responsible for binding to Ch4., We have generated a mouse monoclonal
Q } anti-~-Id against the mouse monoclonil anti-CD4 preparation, anti-Leu-3a. This
H:ﬁ anti-T1d did not react with a panel of irrelevant mouse monoclonal antibodies,
:f:- indicating that neither anti~isotype nor anti-allotype specificities were N
9., recognized,  The anti~Id inhibited the ability of anti-Leu-3a to stain CD4 T
3;5 cells, suggesting that the anti-Id recognized an antibody combining site
:S}' related determinant on anti-Leu-3a. This anti-Id bound HIV-1 determinants in
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the following assays: (1) viable i vane amnunof luorescence of HIV-1

infected cells; (ii) commercial .0 +':; and (i11) Western blot analysis. In
addition, the anti-Id partially w0 loted HIV=-1 infection of T cells in
vitro. These results suggest that - anci-Td reacts with an 1Id determinant
on anti-Leu=-3a ani ninics part{s’ thiee (D4 molecule that represents the

viral receptor for HIV-1,

wo have also proluced a polyclornal anti-Id response to anti-Leu-3a in
BALR o orces This polyclonal anti-id exhibited 1n vitro neutralizing activity
wrainst four divergent HIV-1 isolates (HTLV-ILIB, ARV-2, MN, and RF) along
~ith an HIV-2 isolate (”IV-ZROD)' The anti-Id recognized anti-Leu-3a, but
failed to bind another anti-human (M4 preparation (OKT4) which does not
inhibit HIV binding to the CD4 moelcule. In addition, the anti-Id bound gpl60d
in a solid phase immunoassay. Together, these results have implications for a
potential AIDS va~cine utilizing anti-CD4 preparations to induce an anti-Id
response with the capacity to bind HiV o at 1ts receptor site.

Two baboons were also immunized with OKT4A, a murine monoclonal antibody
{MoADb) specific for the (D4 molecule on the human helper/inducer subset of T
lymphocytes. Bot., hiboons produced an anti-Id response that was specific for
OKT4A.  This anti-TId response alse recognized other anti-CC4 MoAb, but failed
to Hind a series ~f irrelevant mouse MoAb. The anti-1d inhibited the binding
of OKT4A and anti-Leu-3a tc 47 cells, and stained HIV infected cells by
viihle membrane immunnflucorescence. In addition, this anti-Id also bound HIV-
1 e¢nvelope glycoproteins gpl20 and gpl60 by immunoblot analysis and recognized
4 recombinant gpl60 preparation by a solid-phase immuncassay. Of particular
intorest, the anti-1d reacted with a band of 120 Kd 1n immunoblot employing
sitmian itmmunodeficiency virus (SIV) antigens. Peripheral blood lymphocytes
(P} obtained fron the OKT4A-immune bahoons proliferated in vitro to HIV
antigens, suggesting the induction of a cell-mediated immd;g'response. The
surface phenotypes ©f the baboons' PBL and their in vitro proliferative
response to mitogoens were comparable to those of normal baboon PHEL. These
results suggest that anti-CD4 immunization did not result in T lymphocyte
depletion or T lymphbeyte anerqgy in thoese baboons. Further studies are
rajuired to assess the potential of anti-CDh4 preparations as Id-based vaccines
tor controlling H1V infection.
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