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fragnents of H'V, and their use in Vaccines and D agnosis. Field of

I nvention This invention concerns peptide fragments of H'V (human

I munodeficiency virus) and the use thereof in a potential vaCC|né;}é§Lﬁ$3(:F7ES
Al DS (acqui red i mune deficiency syndrone), and for di agnostic purposes.
Summary of the Invention According to one aspect of the present invention .
there is provided an i'solated or synthesised peptide having the am no acid
sequence of a fragnent of HV, which itself interacts specifically with a
particul ar human | eucocyte antigen (H=-A)1ctass | nolecule, to stinulate
cytotoxic T |lynphocyte imunity. One such peptide has the sequence £ . .
NH2- | ysi ne-ar gi ni ne - . C530/M
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antigen) p24 prote|nvggcg%gg(hgdp@qggbgggglnternalcore prot eins) between
resi dues 263 and 27 cysteine is not part of the gag

sequence and is added to facilitate chem cal coupling reactions. This
peptide interacts specifically with HLA B27, and individuals with HLA B27

(about 7% of §P faih 0.R9 | ation) should respond to the peptide,
resul ting Injméaﬁﬁgiﬁﬁ+jkii%$$#OXIc T I ymphocytes (CTL) specific for gag
and HLA B27, and capable of lysing cells - 2 - infected with H V.

This invention concerns peptide fragments of HIV (human

immunodeficiency virus) and the use thereof in a potential e%_
vaccine against AIDS (acquired immune deficiency “
syndrome), and for diagnostic purposes.

Summary of the Invention

According to one aspect of the present invention there is
provxded an isolated or synthesised peptlde hav1ng the '
amino acid sequence of a fragment of HIV, which itself
interacts specifically with a particular human leucocyte
antigen (HLA) class I molecule, to stimulate cytotoxic T
lymphocyte'immunity. '

One such peptide has the seguence NHz-lysine-arginine -
tryptophan-isoleucine-isoleucine-leucine-glycine-leucine-

asparagine-lysine-isoleucine-valine-arginine-methionine~
tyrosine-cysteine-COOH, which is derived from the gag
(group associated antigen) p24 protein of HIV (ie one of
the internal core préteins) between residues 263 and 277.
The carboxy-terminal cysteine is not part of the gag
sequence and is added to facilitate chemical coupling
reactions. This peptide interacts specifically with HLA
B27, and individuals with HLA B27 (about 7% of the
Caucasian population) should respond to the peptide,
resulting in production of cytotoxic T lymphocytes (CTL)
.specific for gag and HLA B27, and capable of lysing cells



O her peptides interact specifically with other HLA nol ecul es and behave in
d simlar manner on individuals with the rel evant HLA. By way of
expl anagtion; it has, been shown that virus proteins such as gag are
presented to T ' cells as degraded peptide fragments (about 15 am no aci ds)
bound to larger HLA class | nolecules on the surface of infected cells.
Di-fferent peptide regions (epitopes) are recogni sed and interact
specifically with different HLA class< 2miecules. CIL will only recognise
target cells that share HLA Class | nolecules, ie the T cells recognise a
conbi na{i on- ofinfieatedmitdedM.us self HLA There are probably about 120
different HLA class | nolecules, and each individual human has a |imted
sel ection, and so will respond only to certain epitaopes. Epit%ﬁss
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accordance wth the invention c be used as the basis of a vaccine agai nst
Al DS, by stirn“%ﬁqrﬁP?NYé;ﬁﬁQQﬁw ‘CTL responsive to the rel evant HLA and
so primng the CTL response. In a further aspect the present invention thus
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HLA class I molecules on the surface of infected cells.

, Different peptide regions (epitopes) are recognised and

e interact specifically with different HLA class I
molecules. CTL will only recognise target cells that
share HLA Class I molecules, ie the T cells recognise a
combination of virus antigen plus self HLA. There are
probably about 120 different HLA class I molecules, and
each individual human has a limited selection, and so will

respond only to certain epitopes.

Epitopes recognised with different HLA can be_identified
and isolated in known manner or made by protein synthesis
using known techniques. '

s Peptides in accordance with the invention can be used as
the basis of a vaccine against AIDS, by stimulating
production of CTL responsive to the relevant HLA and so
priming the CTL response.

In a further aspect the present invention thus provides a
vaccine against AIDS, comprising a peptide in accordance
with the invention.

The vaccine preferably comprises a peptide which interacts
with a relatively common HLA class- I molecule, such as HLA



the popul ati on. The vaccine may conprise nore than one pepttde, and
preferably conprises peptides responsive to sone of the nore comon HLA
class | nolecules to increase effectiveness. For exanple, a vacci ne having
peptides responsive to HLA Al, A2, A3, B7 and B44 should stinulate CTL '
‘responses i n about 90% of the population: the remaining 10% coul d be
protected by herd inmunity.. The vaccine may take various different-fornmns.
For exanple, the. vaccine may conprise 3 peptide or m xture of peptides for
adm ni stration in solution, or absorbtion onto insoluble material or

m xing. wth Zh widictivabs . fahndpeptaueuaniﬂ% afi theepoputatton| dor HL{_d

alternativel )hp;al%gedﬁo of O §§ru§£?ﬁygf hﬁﬁi?hoisf Eghﬁg g}ﬁoggb,gé §6§t

contain the pep i;to pe e Invention nown reconblnan?f

t echni ques. ®ie®. coul d be used to i mmunise as soluble protein or
absor bed onto |nsoluble material or mxed wih adjuvant. Alternatively the-
sequence information could be used to construct recombi nant mcro-
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or the T cell cep ors |n nteffe ate

this form of qﬂ%ﬁnmspmsm #W"bl?‘?%)r\o%ftbﬂlﬂoP?b%t%ﬁn$n’h‘!ﬁnty m ght be
inportant if remaining 10% could be protected by herd immunity. \,}

The vaccine may take various different forms.  For
example, the vaccine may comprise a peptide or mixture of
peptides for administration in solution, or absorbtion
onto insoluble material or mixing with an adjuvant. The
peptide amino acid sequence could alternatively be used to
construct synthetic or fusion proteins that contain the
peptide epitope(s) of the invention, by known recombinant
DNA techniques. These proteins could be used to immunise
as soluble protein or absorbed onto insoluble material or
mixed wih adjuvant. Alternatively the sequence
information could be used to construct recombinant micro-
organisms. using known techniques which would express the ;;;
peptide epitope(s) of the invention in their own proteins.
Examples would be recombinant vaccinia viruses,
recombinant polio myelitis viruses, recombinant BCG,
recombinant salmonella, recombinant adenovirus.

Another use of the sequence information would be to
construct analogs of the peptides, or other chemicals
which would interact with eg bind to the HLA molecules
involved or the T cell receptors involved and interfere



this i mune response plays a harnful role in any of the pathol ogy caused by
HV. If soit may be inportant to regulate the levels of this type of T
cell immunify in H YV seropositive individuals so as to achieve a bal ance
bet ween benefic¢ial and harnful effects. Stinulation by such agents may be
an alternative way of inducing an i mune response in seronegative

I ndi vidual s. Peptides in accordance with the invention can al so be used for
di agnostic purposes. In particular, it~ Has been found that it is possi bl e
to use the peptlde in some patients to identify T |ynphocyte response in a
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cells in detergent, which gives a maxi num val ue, and rel eased by | abel |l ed
cells incubated in nedium al one, which gives a mninumvalue. If lysis
(defined by [ Fegt iklemri inm acdarsianyfe atitheddte tinventdeom tdeen misonbe vaded)

s \ebser ved ithF*HF%&JEEth“E&?ﬁﬁé%s. In particular, it has been found
that it is possible to use the peptide in some patients to
identify T lymphocyte response in a relatively simple
assay. Briefly, relatively fresh peripheral blood
mononuclear cells-(otrlymphocyteS-obtained-from biopsy
material) are prepared and added at ratios of 50:1, 25:1
and 10:1 to-104 51'—chrouu'.l.un-1abe11e.d-B lymphoblastoid.

cells matched for the relevént HLA molecule. The HLA type
of patient is determined in known manner by tissue typing,
and B lymphoblastoid cells obtained from a donor of known
HLA type (again determined:in known manner by tissue
typing) and transformed with Epstein Barr using known

o techniques. A peptide in accordance with the invention,

which interacts with the relevant HLA molecule, is also
added to the cells in a concentration of 10 to 100 u
molar. After 4 hours incubation the supernatant is
removed and the released 51-chromium measured. The S1_
chromium released is compared to that released by
incubation of labelled cells in detergent, which gives a
maximumivalue, and released by labelled cells incubated in
medium alone, which gives a minimum value. If lysis
(defined by 51-chromium relase of at least two times the
minimum value) is observed it means that there are



- 5 - cytotoxic T Iynphocytes in the patients' nononucl ear tel ,and these
are likely to be indicative of infection with HV. Such an assay, together
wi th anti body nmeasurenents, nmay al so be useful for neasurenent of the
patient's general inmmune response to H'V, and may have prognostic
inmplications. This approach nay represent a very sinple nmethod which can be
used for neasuring cell nediated imunity in HV seropositive patients. It
may al so be possible to autonate t he met fod. Hence, in a further aspect the

present inventjon rov hod,of assayin s for the presepce of
ytotoxi ¢ T FYRPHBESEeL. LYBRBPPEERS. AAcSRS, PHGLEDERS FRAIRGISRFedoh 3
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accordance %9 the invention which interacts with the relevant HLA type to

cause B cell "Ty8is in the presence of cytotoxic T |ynphocytes, and
determ ning the anmount of |abel released to provide an indication of the

amount of B ggth hyShisadd E8gEEnbRCWIERBRtIbolY! Belkirehehi@NAgYL oS - By

conparing the anmount of teleaded | abel h knowl stan S an'indfcation
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' possible to automate the method.

Hence, in a further aspect the present invention provides.
a method of assaying cells for the presence of cytotoxic T
lymphocytes, comprising incubating cells with labelled B
lymphoblastoid cells matched for HLA type in the presence
of a peptide. in accordance with the invention which
interacts with the relevant HLA type: to cause B cell
lysis in the presence of cytotoxic T lymphocytes, and
determining the amount of label released to provide an
indication of the amount of B cell lysis and hence the
amount of cytotoxic T lymphocytes:. .

By comparing the amount of released label with known o,
standards an indication of the degree of lysis can be
obtained and hence of likely infection with HIV.

Peptides in accordance with the invention also have
potential use in therapy. Such peptides (and other
peptide epitopes that we have identified previously in
our studies on influenza v1rus) have been used to
stimulate cytotoxlc T lymphocytes to grow in vitro. The
method involves exposing culyured peripheral blood
mononuclear cells, wich contgin cytotoxic T lymphocytes,



- 6 - to autol ogous cells, nmononuclear cells or B | ynphobl astoid cell

| ines, which have been treated for one hour with an appropriate peptide in
accorda,nce With the.invention at approximtely 10-100 ug/m then washed in
ti ssue culture. mediumand irradiated to 3000 rads. The cells are then
cultured in the presence of interleukin-2 at 10 units/m . Using this nethod

cytotoxic T lynphocyte cell lines specific for the peptide have been grown,
and these lines have been expanded up-te {err] cells. These expanded
cytotoxic T Cell lines could be used to treat patients by reinfusion.
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cytotoxic T ¢ |n s, coul r ared fr rozen |y ocytes taken
earlier in th L8 “}erﬁﬂﬁe ‘&’F tﬂ?@"bé"’pamt&ﬁx & 150 ine® gag p24,
restricted by éﬂeanBZﬂ fior fehebdpt ide quauiee bednd QoWaE) afll ieweines

different str |ns of HV 1 a V2. a dthat oxic T
| ynphocytes f a?ﬁnerﬁ"qu%g e vﬁ‘q evlﬁisr ‘0ss- eesaectwaﬁff% e HV 2
pepti de sequeme:otﬁms Feddel t Hatneshi scqsekﬁ itke usel dtherreadptpaisieatis dyyes

fromsimlarl v GoR8R0iwed parts of the virus, may be useful in vaccines to
stial ate protection against both HV 1 and .

Preliminary data indicates that patients with AIDS or the
AIDS related complex show low levels of cytotoxic T cell
activity, whereas those who are infected with HIV but are
'healthy show high levels.' Part of the immune deficiency
syndrome therefore may be a result of impaired cytotoxic T
cell activity. The proposal therefore would be to
-reinfuse autologous cytotoxic T cells grown in vitro on
synthetic peptide pulsed cells. 'Initially patients who
had previously had a high cytotoxic T cell activity would
be treated at a stage when their levels of these cells was
declining. The cytotoxic T cell lines could be prepared

N from frozen 1ymphocytes taken earller in the. patlent'
infection.

The peptide epitope from HIV gég p24, restricted by HLA-
B27 is found to be quite well conserved between different
strains of HIV 1 and HIV 2, and it was found that
cytotoxic T lymphocytes from a patient infected with HIV
1 cross-reacted on the HIV 2 peptide sequence. This means
that this péptide_and other peptide epitopes from 2
similarly conserved parts of the virus, may be useful in
vaccines to stimulate prbtection against both HIV 1 and



- 7 - HYV 2, and also for diagnostic and therapeutic purposes with patients

Infected wt
epi topes w |

h HV 1 and/or HV 2. It is thought that at |east 50% of such

| be conserved in this way. The invention will ,be further

described, by way of illustration, in the follow ng exanple. Exanple Wrk
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lutinin (PHA) for 24 hours and then adding these cells to the
nphocytes. The PHA activation probably activates the H V genone

oteins are synthesized. After culture for seven days,

cytotoxic T |lynphocyte activity can be nmeasured by killing on autol ogous

é%?qgtein Barr_ virus transformed B_| ynphobl astoid cell |ines)
r -

was carried out on the peptide with the seguence NH2

lysine-arginine-tryptophan-isoleucine-isoleucine-leucine-

- glycine-leucine-asparagine-lysine-isoleucine-valine-

arginine-methionine-tryosine-cysteine-COOH. The'peptide

-is derived from the gag p24 protein of HIV between

residues 263 and 277. The carboxy-terminal cysteine is
not part of the HIV gag sequence and was added to
facilitate chemical coupling reactions. It may be
possible-later_to define this peptide even more precisely,

" determining an optimum of 10-12 amino acids.

A way has béen_worked out of stimulating the circulating
precursors of cytotoxic T lymphdcytes in peripheral blood
to develop into aétive cytotoxic T lymphocytes, specific,
for HIV in vitro. This is described in more detail below,
but briefly involves stimulating a small fraction of the
peripheral blood lymphocytes with the mitogen
phytohaemagglutinin (PHA) for 24 hours and then adding
these cells to the remaining lymphocytes. The PHA
activation probably activates the HIV genome so that HIV
viral. proteins are synthésized. After culture for seven
days, éytotokic T lymphocyte activity can be measured by

- killing on autologous target cells (Epstein Barr virus

transformed B lymphoblastoid cell 1lines) that have been

o/



- 8 - infected with reconbi nant vaccinia viruses that express single HYV
proteins. It has been shown that 70-80-:per cent of H'V seropositive donors
give a cytotoxic T |ynphocyte response to the gag protein, expressed by
recombi'nant vaccinia virus. This cytotoxic T | ynphocyte response is HLA
restricted which nmeans that when target cells are prepared fromunrel ated

I ndi vidual s, only those that share HLA class | antigens with the respondi ng
T cell are lysed. It has been possible tb grow these cytotoxic T

| ynphocytes in T.cell.qr h factar ich contains the | hoki ne
nterenkin- Anreten Wi beipdnadt el r ety W1 reng

speci fi c Tyt otsoglel BV Iptatednsdt was possible to test whether they could
| yse autol ogous target cells in the presence of short (up to 20 am no
acids) synthetic peptides based on the H V gag sequence. Previous work has

shown that virls hastheen shewn dhafad tn®) per ernt o HHE serepositive
degraded pept idindF OB Sa RAHUEDA d e 1fbid @pe | rdB il O Obhd Ngag

surface of infected, cells. Follow ng the principles previously discovered
and publ i shed RERhfidbn FRRregsed Y Lacomiinant vageinig W i ethig
J.Exp. Med. 164sytidodxid 40 A yrdisoyny feipdnd d ,HIVRL teet PO &8 lwiBhéh  1987)

the cytotoxic T Iymhocytes, the uninfected target cells_.and each synthetic
pepti de were rﬁ%&%ﬁ a&%ﬁlf‘ﬁ}ﬁﬂ Eacﬁﬁ,etre%t"? Reltasii it ?‘I'ﬁm? h‘émf)"'rthe% e of
the correct pepididelduels argpdty ddidse arhat ystear Ly aglaoept] deniEgey 7 was
recogni sed by tad C. L aqqg pec fi g QK%%' 27. 1t has
been shown pr %@sﬁif%ersé n %?a%?u?ﬁ%a@%%’r eagrfe | f ergnt pepti de
regions (epit@eesible demigray Lhenelienratexie Hilywphoeytesplechleell
i nwalved. growth factor, which contains the lymphokine Interleukin-

2, for up to four weeks.

Having established these HIV gag specific cytotoxic T cell
lines, it was possible to test whether they could lyse
autologous target cells in the presence of short (up to 20
-amino acids) synthetic peptides based on the HIV gag
sequence. Previous work has shown that virus proteins
such as gag are presented to the T cells as degraded
peptide fragments bound to the HLA class I molecules on
the surface of infected cells. Following the principles
previously discovered and published (Townsend et al, Cell
44:959-968, 1986, McMichael et al, J.Exp.Med. 164: 1397-
1406, 1986 and Gotch et al, Nature 326:881-=882, 1987) the
cytotoxic T lymphocytes, the uninfected target cells and
each synthetic peptide were mixed at a final concentration
of 10ug/ml. 1In the presence of the correct peptide the
target cells are lysed and gag peptide 263-277 was
recognised by cytotoxic T lymphocytes specific for gag and
HLA B27. It has been shown previously for influenza virus
that there are different peptide regions (epitopes)
recognised according to the HLA class I molecule involved.

For HIV we have defined the above peptide which is
!

\



For HV we have defined the above peptide which is - 9 -~ associated with.
the HLA antigen B27. From our previous work with influenza virus we
anticipate that all or nost- individuals with HLA B27 who respond to HV,
will recognise this particular peptide. This nethod of finding epitopes can
be used to find others that will associate wth different HLA class |

nol ecul es. The same principle can be_agpLied for any other H'V protein.
Preparati on of peripheral blood |IynphoCytes and induction of HV specific
CTL 40m ve S p ors C
heparlnlsedn'%%g g%%%?% %ggﬁk$ké ﬁ%% 2@%}?¥§n§§?resg?@§tpbg ??SgQ

and was d|IUf@dkzwlthﬁ%hfFFﬂMZQGKGTFSsyaeaBEFFHPétﬁeﬁhaﬁlPtibéé most?ﬁco i s

a Trade MarkjngippieaEst @eem nhAleﬁvuahasé&?eﬁal ¢bl hiry,agd1200ug/ m
streptamycin, in the absence of ,serum nphocyte separation nmedi um

(LSM FIOM/L@%%?%Eb??eE?1ﬁaEaEEFEF&PFyPEHHéﬁFayed under 15m of bl ood/ nedia
m xture on a sterile plastic 25m . unlversal container. The tube was

centrifuged [ oom ture.at 1200 m.for 30 m nutes after [ch time
bor pher or  ATBUE FHRRCPEar L BaThy ERERED ReFRn, BRoyaHa; FOnFLRE PRRSFPace.
The PBMC werehatswilllt asseciwté WPth- d6fferanh HbAuspasdel mol8chle&RM 1640
+ 10% f oet al pg 2l " Y) dy.co 1 h Blyver e

i ncubated in % %?ﬁ§ éf%ﬁc{%g CS%H- F@%gg?g gg agg kgﬁﬁg with added 6
R10 to a coreeetedmion of 1.5 x 10 cells/m. Phytohaenagglutlnln (PHA -
Vel | cone Di agnostics) was added _ _

Preparation of peripheral blood lymphocytes and induction
of HIV specific CTL : . o/

40ml venous blood from HIV seropositive donors was placed
in heparinised containers (100ul of 100 units/ml
preservative free heparin) and was diluted 2:1 with RPMI
1640 tissue culture medium (Gibco ' - Gibco is a Trade Mark):
supplemented with 100 units/ml penicillin and 200ug/ml
streptamycin, in the absence of serum.

5ml of lymphocyte separation medium (LSM, Flow
Laboratories) was carefully underlayed under 15ml of
blood/media mixture on a sterile plastic 25ml universal
container. The tube was centrifuged at room temperature
at 1200 rpm for 30 minutes after which time peripheral
blood mononuclear cells (PBMC) were removed from the
interface. The PBMC were washed twice with RPMI-1640 then
resuspended in 8ml RPMI 1640 + 10% foetal calf serum
("R10") and counted. 1/8th of the PBMC were incubated in
50 ml1 flasks (Falcon - Falcon 'is a Trade Mark) with added
R10 to a concentration of 1.5 x 106 cells/ml.
Phytohaemagglutinin (PHA - Wellcome Diagnostics) was added
at 1/200 final concentration (2ug/ml). These cells were

incubated at 37°C in 5% co in air for 24 hours. The

2



at’ 1/ 200 final concentration (2ug/m ). These cells were incubated at [err]
I'n 5% [err] in air for 24 hours. The ~* - 10 - remaining 7/8th of the PBMC
were cultured at a,concentration of 1.5 x [err]/m in RLO at 37Cin 5%
[err]/air in a 50m tissue culture flask. After 24 hours the PHA stinul ated
cells were washed twice 6 in R10, resuspended in RIO at 1.0 x 10 /m and
added to the unstinulated cells. The cultures were left in the incubator
for seven days prior to use in the cytot8X|c T cell assay. After seven days
T cell growth factor, (L cul t test - hocu] t |s a Trade MarKk)
was added:to fﬁ@a&mhﬂ% ér@tt?‘i(?f rﬁ-{‘le ;r’ﬁ Ca® s tené'y“ngW s were kept at
0.5-1 x T’err]/cnsh,celm.lrrag:lfoedoﬂ ﬂhSRleOSI/&lﬂ HGu/ARt0 Rtcda® cgrmvtﬂ%f fdir
every 3 days repainahl el stein Barr virus transfbrned B
Iyrrphoblastmé’lt:‘1 %I% ﬁhgg' autg%%g%u% ég cﬁgd or m smatched at HLA cl ass |
wer e washed and resuspended to 1-5 x [err]/100ul in R10. 300uC [err]

([err] Amersh e P} %%' 'xr&l'a’%:“e@?e%%é QJez%n‘%v d 1[&”]

in 5%[err]- alr The cell's were wash e once an resus

pepti de sol ut tn& 10pepasseranded dins&J0&d iln ORKo 1;9t /M3y /an a@{dedi ft«hal
concentrationtdle LN iMulatlec keRat.i d@nea%&mi&% SRRY aledty - ifFagle m xture

was i ncubated .f or -one hgy at [err] in 5% -air,, then the cells were
washed three t"lnr‘Fé‘?a clfp SFHP? & PrdO s/ 4se Hip FEYRAIES T nt o
mcrotitre trapdl( ¥sasl. RAfted Belvetmdiysc)T oddlc@rowdhs favtocut ol ogous B

| ymphobl ast o q s ddie e oTestoL HRBHSEAL T &' Hr Pl i
- added to the -culture at 10 units/ml and the growing cells
— were kept at 0.5-1 x 10%/ml, being fed with R-10 plus
10u/ml T cell growth factor every 3 days.

Preparation of target cells

Epstein Barr virus transformed B lymphoblastoid cell
lines, autologous matched or mismatched at HLA class 1
were washed and resuspended to 1-5 x 10 /100u1 in R10.
300ucCi Na, 51c 04 (C o) Amersham) was added and the cells
incubated for one hour at 37°C in 5% Coz-air. The cells
were washed once and then resuspended in peptide solutions
(peptide stock dissolved in R10 at 1mg/ml) at a final
concentration of 10ug/ml. Each peptide was tested
separately. Each mixture was. incubated for one hour at
37°C in 5% Coz-air,-thensthe cells were washed three
times, made up to 2 x 10”7 cells/ml in R10 and dispensed

into microtitre trays (96 well round bottom—-Nunc).

As controls the autologous B lymphoblastoid cell lines
were either uninfected and not peptide treated (negative
control) or infected with recombinant vaccinia virus
(10pfu/cell for 4 hours at 37°C in 5% 002 in air)
(positive control) (McMichael et al, J.Gen.Virol 67:719,



control) or infected with reconbinant vaccinia virus (10pfu/cell for 4
hours at [err] in 5% ([err] in air) (positive control) (MM chael et al,
J.CGen.Virol 67:719, - 11 - 1986). Preparation of effectqr cells*Cells
were harvested by centrifuging at 1500 rpmfor 5 nminutes and resuspended in
R10 for use in the CTL assay. CTL assay 4 Target cells were dispensed at 10
cells/well in 96 well round bottoned Iﬁt?cttitre trays in 50ul R10 and
effector cells were added in 100ul of the same nedium Experinental wells
were di spensqagg) duplicate. Controls for background [err] release in the
absence of the effector cells (mediumcontrols) and maxi nal Cr release in
the presence of 5%triton X-100 (detergent controls) were plated in ™~
quadr upl i cat @rdfatadS o 'F idFrd @ dewrlgt hours at [err], 75ul supernatant
was renoved imto small tubes tor counting on the gamra counter. 75ul 10%
chl oros was added prior to renmoval fromthe containment. |aboratory. Lysis
was cal cul at €klflrsomeree Haxrvasdtted %y pemtfrifdgisig at ed§e0 i mpant Bdr cHunNt s-

medi um contrql. 0 ' cantd Q- di cont EQI neous
Cr rel ease bgn nélrtgees[ ce I';séjsiq}ns%r%%dm% ol{nfeu.vfaér%ee' et’\‘/\ﬁe{r’l&%oo- %%)/%go‘? count
rel eased by Triton X-100 (Triton is a Trade Mark).

CTL assay

Target cells were dispensed at 104_cells/we11 in 96 well
round bottomed micro-titre trays in 50ul R10 and effector
cells were added in 100ul of the same medium. o’

Experimental wells were dispensed in duplicate. Controls
for background 51Cr release in the absence of the effector
cells (medium controls) and maximal 51Cr release in the
presence of 5% triton X-100 (detergent controls) were
plated in quadruplicate. Plates were incubated for 4
hours at 37°C, 75ul supernatant was removed into small
tubes for counting on the gamma counter. 75ul 10% chloros
-was- added prior to removal from the containmént .
laboratory. Lysis was calculated from the formula:

$ specific lysis : experimental counts-
“medium control X100

detergent control-
medium control

Spontaneous 51Cr release by target cells in medium alone
varied between 8% - 30% of count released by Triton X-100
(Triton is a Trade Mark).
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*12 - C530/M CLAIMS 1. An isolated or synthesised peptide having the amino:
aC|d sequence of a fragnment of H V, whi'ch |tseLL—LnLeLaQL§_§Q§gLL]calIy
with a parttcular human |eucocyte antigen (HLA) class | nolecul e,

et bt A e e

[err]-lysine-arginine-tryptophan-isoleucine- i sol euci ne-

| euci ne- gl yci ne-1euci ne- aspar agi ne- IyS|ne1%soIeu0|ne-

val i ne-argi ni ne- met hi oni ne-tyr osi ne- COOH A peptide according to claim
1, MhICQ»QaS the sequence _ o _ Cc530/M
[err]-Ly§rne-arg|nlne-tryptophan-lsoIeUC|ne-|soIeUC|ne-

| euci ne-gl yci ne-1 euci ne- aspar agi ne-1ysi ne-i sol euci ne-

val i ne-ar gi ni nesg}@fNg ONni ne-tyrosi ne-cystei ne-COOH. 4. A vaccine agai nst
Al DS, conprisimg—epeptide in accordance with any one of the preceding
clainms. 5. ‘A vaccine according to claim4, conprising nore than one
peptide in accordance with any one of clains 1 to 3, each peptide
interacting speC|f|caI$%9mnth a different, HLA class_| nol ecul e.

vacci ne accordi hy t3° cigphrtied o5 sypihpsised E?BEb@?dEa%h?%htvﬂté?%%?s
with HA Al, AZciB, séifuencdidf . frdgmarti 6f BIVPrehicht dtseyf ofrtetacts

claims 4 to 6, gonmprisi epft i 0 $% e ? % Lon *

cl ol 4 fo 0 GEUBLELRAD GEAL! 85l TUHKE iR SEAREESYLL RLIALR

material, or (HLA) class I molecule, to stimulate cytotoxic T
lymphocyte immunity.

o .
2. A peptide according to claim 1, which has the sequence
NHz—lysine—arginine—tryptophan-isoleucine—isoleucine-
leucine~glycine-leucine-asparagine~lysine~isoleucine-
valine-arginine-methionine-tyrosine~COOH.

3. A peptide according to claim 1, which has the sequence
NHz-lysine-arginine-tryptophan-isoleucine-isoleucine-
leucine-glycine-leucine-asparagine~-lysine-isoleucine-
valine-arginine~methionine~tyrosine-cysteine-COOH.

4. A vaccine against.AIDS,"éomprising a peptide in
accordance with any. one of the preceding claims.

5. A vaccine according to claim 4, comprising more than
one peptide in accordance with any one of claims 1 to 3,
each peptide interacting specifically with a different HLA
class I molecule.

6. A vaccine according to claim 4 or 5, comprising a
peptide which interacts with HLA A1, A2, A3, B7 or B44.

7. A vaccine according to any one of claims 4 to 6,
comprising a peptide or mixture of peptides in solution



mxed with an adjuvant. 8. A vaccine against AIDS conprising a synthetic or-
fusion protein that contains the am no*acid sequence of a peptide in
accordance with any one of clainms 1 to 3, for administration in solution,
or absor bedsmmmmmm terial or mixed with adjuvant. 9. * A vaccine
agalnst Al D! ombi nant m cro- organismconstructed to
express the am fo 4ci 8 sequence of a-peptide in accordance with any one of
claims 1 to 3. 10. A vaccine according to claim9, conprising a
n1cr00rganlSﬂbﬁeheﬁiﬁdsﬁfeﬁnbaqoabsaaaédvaﬁebnuﬁsuuub&esmateeeamlnaat .polio
nyelitis V|ruses fﬁ | naQt. B reconbi nant sal nonel |l a, and reconb nant
adenovi rus. of?of aggg ng cells for the presence of cytotbxic T
Iynphocytes, conpr|5|ng |ncubat|ng cells with labelled B | ynphobl astoid
cells matcheg for HLA t _ ence_of, epti n.accordance wth
Gaim 12 orSs, hnrerc HerastbSS; RiB3 E5Rerasin B AYAshBs Brice B cel
lysis in thefpsegenseobeleytbeexpentanyﬁphbeyaegno agdddsedneingg rheaanount
of |abel re'ﬁég’é@déolﬂrQiébQ?déﬁcb“Qifiﬁt aﬁgceaet 6e BTRYAL qf cB 8! kokys! s

and hence the_anount of cytotoxic T t ho écordlng to
claim11, mh%?@}ﬁlﬁﬁéaBlpynﬁHOBP&BFbpﬂrCBFI§b§PébP§b9PFéd1ﬂF9ﬁublechron1unl

13. A nethodmgggpiglngrtﬂlgéalqlgﬁ g8 jd¢aneherein the.cells assayed
conpri se peripheral bl ood nmononucl ear “cel | s or Iynphocytes obtalned from

bi opsy nmateri al .
9. A vaccine against AIDSfcomprising a recombinant micro-

organism constructed to express the amino acid seguence of
a peptide in accordance with any one of claims 1 to 3. o’/

'10. A vaccine according to claim 9, comprising a
microorganism selected from recombinant vaccinia viruses,
recombinant polio myelitis viruses, recoﬁbinant'acs,
recombinant salmonella, and recombinant adenovirus.

11. A method of assaying cells for the presence of
cytotoxic T lymphocytes, comprising incubating cells with
_labelled B lymphoblastoid cells matched for HLA type in
the presenée of & a-peptide in accordance with elaim1, 2 or
‘3, which interacts with thé’?ZIZGEBi HLA type to cause B
cell lysis in the presence of cytotoxic T lymphocytes ,
and determing the amount of label released to provide an-

indication of the amount of B cell lysis and hence the

o/
amount of cytotoxic T lymphocytes.

12. A method according to claim 11, wherein the B
lymphoblastoid cells are labelled with 51-chromium.

13. A method according to claim 11 or 12, wherein the

cells assayed comprise peripheral blood mononuclear cells
or lymphocytes obtained from biopsy material.




