SCIENTIFIC CORRESPONDENCE

SIR — In assessing vaccine strategies for
preventing AIDS, Stott et al. reported'
that macaques 1mmunized with un-

infected C8166 cells” (a T-cell line of
human origin) were protected against
subsequent intravenous infection by
simian 1mmunodeficiency virus (SIV),
which induces an AIDS-like disease 1n
macaques. Further mvestigation of the
humoral response of vaccinated monkeys
with SIV-infected and inactivated cells
or with purified nactivated virus, re-
vealed that all animals have antibodies
directed against cellular components.

AIDS vaccine developments

the strongest humoral immune response
to both SIV and C8166 antigens. We
also detected high ELISA titres against
fresh human PBLs, whereas these anim-
als raised weak antibody responses
against rhesus macaque PBLs.

Eighteen weeks after the ftirst chal-
lenge experiments, the protected animals
of the high-dose vaccinated group were
reboosted with the same vaccine prepa-
ration and challenged intravenously 2
weeks later with 10 AIDs, of an homolo-
gous SIVyac251 strain, produced by
co-cultivating spleen cells of an infected

ELISA TITRES AGAINST SIV AND CELLULAR ANTIGENS AT THE DAY OF CHALLENGE

Antigens 2 mg vaccinated 0.4 mg vaccinated Control
detected 8,715 8,738 8,744 8,770 8,758 8,762 8,778 8,771 8,783
SIV & 5 5 5 3 4 4 Neg Neg
C8166 cells 4 4 5 4 4 3 3 Neg Neg
Human PBL 3 3 4 3 ND ND ND Neg Neg
Rhesus PBL 1 2 2 1 1 | 1 | Neg 1

Neg, negative result. Regarding the high sequence homology of HIV-2 and SIV, the specific
anti-SIV serum reactivity was determined® using an HIV-2 antigen detection assay. We used
the ELAVIA Il kit (Diagnostics Pasteur) using as second antibody a peroxidase-labelled
anti-monkey immunoglobulin G. Titres were determined as the last serum dilution, giving a
significant positive optical density (OD) at 490 nm when compared to measures of 10
preimmune sera at the same serum dilution (cut off = OD average of preimmune sera + 2.26
s.d.). ND, not determined. ELISA titres expressed as logo.

Moreover, protection of these macaques
against an homologous SIV challenge
correlates with the ELISA titres against
C8166 cells. Both vaccine preparations
and the challenge wvirus stock were
obtained from the same culture system:
SIV-infected C8166 human cells.

As part of the European
munities’  AIDS  Concerted
programme, we mmunzed rhesus
macaques with the same column-
purified vaccine preparation (formalin-
inactivated SIVpac strain 251, 32H 1so-
late, grown on human C8166 cells, pro-
vided by M. Cranage and P. Greenaway)
in alum adjuvant. Two groups of animals
received either 2 or 0.4 mg immunogen
(days 0O, 30, 60 and 135) and were
challenged, 2 weeks after the final boost,
with 10 AIDs, (animal infectious dose
S0% ) of an heterologous SIVgyn virus
stock (provided by P. Putkonen) pro-
duced on fresh human peripheral blood
lymphocytes (PBL)™. All four maca-
ques in the high-dose immunized group,
and two of three animals in the low-dose
group, were protected more than 4
months after intravenous challenge.

We analysed the antibody responses of
these monkeys. All animals exhibited
high ELISA titres to uninfected C8166
cells as well as lentiviral-specific anti-
gens. The high-dose vaccinated animals
developed the highest humoral response
to lentiviral and cellular antigens (see
table). Surprisingly, ELISA titres were
10 times lower in the low-dose vaccin-
ated group except for the unprotected
monkey (No. 8,758), which developed
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monkey with fresh macaque PBLs: this
virus has therefore never been exposed
to a human cell. All monkeys developed
clinical and biological evidence of intec-
tion (virus isolation by coculture, PCR,
anamnestic response) 15 days after the
second challenge experiment.
Controversial results from vaccine ex-
periments highlight the difficulty 1n
interpreting such experiments: cautious
conclusions should include detailed dis-
cussions about controls. Our experi-
ments do not exclude the possibility of

antibody crossreactivity between cellular
and lentivirus components, which Mad-
dox suggests’ could contribute to the
understanding of AIDS pathogenesis.
Nevertheless, our results show that pro-
tection of macaques cannot be related to
an immune crossreactivity between cellu-
lar components and SIV antigens.
Rather, we suggest that the strong anti-
human cell immunity developed by our
vaccinated macaques efficiently partici-
pates In protection (as previously
suggested®) through cellular antigens on
the envelope of the human PBL-grown
viruses used for the first challenge. The
results we report here demonstrate the
absolute necessity of designing vaccine
experiments where viruses used for
challenge infection are grown in PBL
compatible with the host species. In
addition, an alternative strategy to the
investigation of the anti-lentiviral speci-
fic iImmune responses can be provided by
highly puritied antigens whatever their
origins: 1nactivated viruses, recombinant
or synthetic subunits.
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SIR — Several groups have independent-
ly demonstrated that macaques may be
protected from infection with simian
immunodeficiency virus (SIV) by im-
munization with 1nactivated vaccines,
based on either whole inactivated SIV or
fixed SIV-infected cells””, raising ex-
pectations that the development of a
vaccine for the protection from human
immunodeticiency virus (HIV) infection
In man may be successtul. But 1t has
become apparent that non-virus-specific
cellular antigens present in SIV vaccine
preparations used in those experiments
may have played a role in the protection
observed. The SIV virus stock used for
challenge of vaccinated monkeys had
been prepared from SIV-intected human
T-cell lines, the same or similar to those
used for production of the vaccine pre-
paration itself'.

We have carried out a vaccination
challenge experiment in the same SIV-
macaque model as part of the European
Communities’ Concerted Action prog-

ramme. Our results indicate that at leas
part of the protection induced by inacti
vated SIV preparations 1s not due t
immunization with non-virus-specific hu
man T-cell antigens. To this end we havc
compared the efficacy of two SIV wholc
virus vaccine preparations, administerec
to two groups of seven and eight rhesu
monkeys (Macaca mulatta), respectively
The first vaccine was an 1nactivate:
whole SIV preparation adjuvanted with
muramyl dipeptide (MDP) previousl
demonstrated to elicit protection; th
second was an SIV-iscom preparation
containing both the Gag and Env prc
teins of SIV. These vaccines had been
prepared from the SIVyac strain 25
(32H), propagated on the human T-ce'!
line C8166 as described by Stott et al. .
[nactivated measles virus adjuvanted
with MDP (MV-MDP) and an MV-
iscom preparation'’ served as controls.
each of which were inoculated into two
separate groups of four rhesus monkeys.
Two weeks after the fourth intramuscu-
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PROTECTION INDUCED BY SIV VACCINES IN RHESUS MACAQUES

iroup Type of Type of i.v. Monkeys Serum antibody titres measured in
vaccine SIV challenge  protected from ELISA (log,, +s.d.) at day of challenget
(10 MIDg,) viraemia / Antigen
monkeys per
group
SIV-env C8166 RhPBMC
/ SIV-MDP cell-free 4/4 2.4+0.4 2.0%0.2 1.9%0.1
SIV—iscomt cell-free 3/3 3.4+0.2 2.7+0.2 2.7x£0.2
MV—-MDP cell-free 0/2 <0.8 2. 1501 1.8+0.2
MV—iscom cell-free 0/2 <0.8 1.9+0.1 1.94+0.3
E SIV-MDP infected PBMC 2/4 3.3+0.4 2. 1301 1.930.1
SIV—iscom infected PBMC 2/4 30+0.3 2.8+0.2 2.7+0.2
MV—-MDP infected PBMC 0/2 <0.8 =1.5 1.9+0.3
MV—iscom infected PBMC 0/2 <0.8 1.5 2101

* Viraemia was demonstrated by co-cultivaiton of PBMC with C8166 cells and subsequent
¢ >monstration of SIV antigen in the medium by P27—antigen capture assay. Results were
confirmed by showing serum antibody induction (MV-vaccinated monkeys) or booster

raction, in an SIV env-specific ELISA and Western blot assay.

¢+ SIV=Env: inhibition of reactivity of labelled SIV-neutralizing mouse monoclonal antibody
(\KS) by serial dilutions of monkey sera. KK5 kindly provided by Dr K. Kent (through

' RC-ADP).

- One animal not included (died during recovery at day of challenge).

C8166/RhPBMC, reactivity of serial dilutions of monkey sera with solubilized membrane
- otein fraction (about 10 ug ml*) of respective cells attached to ConA-coated wells.

r vaccination all the monkeys were
(1allenged intravenously with either 10
I onkey infectious doses (MIDs,)
S Vmac2dl (32H) propagated in C8166
clls (group A), or with SIV-infected
| :ripheral blood mononuclear cells
( 'BMC) obtained from an SIV-infected
1 esus macaque (1XC) (group B). These
I 3MC had been prepared from hepari-
n zed blood of the monkey, 11 months
a ter experimental infection with the
s me cell-free challenge stock of SIVyac
2 1 (32H), frozen in 5x10° cell aliquots
a d subsequently titrated in vivo In
r esus macaques. The equivalent of 10
\ [Dsy of these cells was used as chal-
lc 1ge dose for group B.

['he results are shown in the table. All
th > monkeys of group A vaccinated with
> V-MDP or SIV-iscom were protected
i) m developing SIV viraemia for the
| -week observation period after in-
(i venous cell-free S[VMA(ESI (32H)
cl allenge, whereas all the MV-MDP
a4 MV-i1scom vaccinated monkeys de-
viloped SIV viraemia within 4 weeks
al er recewving the same cell-free chal-
lcge. Also all the MV-MDP and MV-
Is'om vaccinated monkeys of group B

de veloped SIV viraemia within 2 weeks

al'er intravenous challenge with SIV-
in ected PBMC. Two out of four SIV-
MDP vaccinated monkeys and two out
ol four SIV-iscom vaccinated monkeys
Ol group B were protected from SIV
viinemia for the 9-week observation
period after intravenous challenge with
the SIV-infected PBMC.

ihese data were confirmed by demon-
strating  that all the monkeys that be-
Cime SIV-viraemic also showed booster
responses 1n their serum antibody titres
Measured 1in an SIV env-specific enzyme-
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linked immunosorbent assay (data not
shown). At the day of challenge, all
SIV-vaccinated animals had developed
serum antibody titres in this assay. In
addition, antibodies directed against
C8166 cells and rhesus PBMC present at
that day were measured (see table). The
protection found in group B among SIV-
vaccinated monkeys did not correlate
with the levels of serum antibody titres
to C8166 cells or PBMC in these
animals.

This 1s the first demonstration in the
SIV-macaque model that vaccination can
protect against challenge with cell-
associated SIV, and i1s the first report
that vaccinated, previously unchallenged
non-human primates can be protected
from infected PBMC from another in-
fected animal. As the SIV challenge
material used in group B was directly
prepared from infected PBMC of the
homologous species, the partial protec-
tion observed against this severe in-
travenous challenge should be attributed
to immunization with SIV-specific anti-
gens. Consequently the suggestion by
Stott er al.', that virus- as well as cell-
specitfic components can still be involved
In protection after vaccination with in-
activated SIV preparations, is strongly
supported by our observations.
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SIR — Stott er al.' have presented evi-
dence that the protection elicited with an
SIV  vaccine” containing fixed SIV-
infected cells of human origin (C8166)
may, at least in part, be mediated by
anti-cell responses resulting from xeno-
immunization. This surprising observa-
tion raises important questions about
the nature of the protective responses
elicited by other SIV vaccines.

As part of an AIDS vaccine develop-
ment project, within the MRC AIDS
Directed Programme and the European
Communities’ Concerted Action prog-
ramme, we have immunized 10 rhesus
macaques with a partially purified, in-
activated virus vaccine based on the 32H
isolate of SIVyyac strain 251 grown in
C8166 cells (manuscript in preparation).
Four animals (group A) each received
four 500-ug doses of vaccine given in the
Syntex adjuvant formulation 1 (saf-1).
Another two groups of three animals
each received the same vaccine given in
alum, either as four 500-ug doses (group
B) or as four 100-ug doses (group C).
All  animals were challenged in-
travenously 2 weeks after the final vac-
cine boost with 10 median monkey infec-
tious doses (MIDs,) of cell-free virus.
Group A were challenged with
SIVeB670, a related but antigenically
distinct strain of SIV, grown on human
peripheral blood mononuclear cells
(PBMC)®. Animals in groups B and C
were challenged with homologous virus,
that 1s the 32H isolate of SIVyac251
grown on C8166 cells.

Although unvaccinated control anim-
als all became infected, all of the vaccin-
ated animals were protected from infec-
tion as determined by the inability to
recover virus from PBMC, inability to
detect proviral DNA in PBMC and lack
of an anamnestic antibody response.
Animals were subsequently boosted
further with vaccine, formulated as pre-
viously, at 16 months (group A) and 6.5
months (groups B and C) after initial
challenge. At 2 weeks after the addition-
al boost, all 10 animals plus 4 unvaccin-
ated controls were challenged with 10
MIDs, of cell-free SIVyac251 grown in
monkey PBMC. Virus was recovered
from all of these animals as early as 2
weeks after challenge. Thus no protec-
tion from challenge was elicited despite
the fact that the additional vaccination
boosted the SIV-specific antibody re-
sponse. In this experiment we have not
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