~1- ' , 2250994, Ti'tle:” Peptide Fragnents of H V Field of
I nvention This invention concerns peptide fragnents of H'V (human

“‘{J munodeficiency virus) and the use thereof in a potential vacg]ne ai nst

Al DS (@equired immune deficiency syndrame), and for diagnostiqigéﬁ‘%gC>Ei§7HF'
t herapeuti c purposes. Background to the invention UK patent Application . -
8912651. 0 (Publication No 2220939), whi ch was published after the priority
date of this application, discloses.and clains, inter alia, a peptide

having the am no acid sequence of a fragment of HIV which interacts
specifiCaIly2MEi2&aBﬁEEEEEuEEEQEEBﬁE.EEuE&Eyte antigen (HLA) class

nol ecule, to stinulate cytotoxic T |ynphocyte i munity. One such peptide
specifically disclosed in the prior application has the sequence
[err]-1ysine-arginine - _ S

trypt ophan-i pobEacbfeInyenedonne-| euci ne- gl yci ne-1 euci ne-

aspar agi ne- |1 ysStne-1sol eucl ne-val i ne- ar gi ni ne- net hioni ne- - -

tyrosi ne-cystei ne-COCH, which is derived fromthe gag (group associ ated
anti gen) p24Thist ¢énweat idnVconeezns pepittide firagrentesorad HIMK dihmarbet ween
resi dues 263; - Thi ept [ n 24 T 'HHQ@H m nal
cysteine is h@ﬂgﬂéggf&;qfﬁggg%’rgg u%ﬁléeQ\zgfr%qqﬁ%seogtécé%?thh&a?I I tat ettieafl
chenical coupBERinecagriizss. ATHSs (geauided dmmune Seficiencl iy with HLA

SﬁZm gnd i f'g'_syhd!a}n% ) alhdHed rBal aghRwti o7 Yrd drierdpuined pumsmsestion)

Background to the invention -
Y : = |
‘UK patent Applicatioﬁ-No; 8912651.0 (Publication No
2220939), which was published-aftet the'ptiority date of |
this application, discloses and claims, inter alia, a
peptide having the amino acid sequence of a fragment of
HIV which interacts specifically with a particular human
leucocyte antigen (HLA) class I molecule; to stimulate

cytotoxic T lymphocyte immunity.

" One such peptide specifically disclosed in the prior
application has the sequence NHZ-IYSinééargininé - .
tryptophan-isoleucine-isoleucine-leucine;glycine-leucine-

O asparagine-iysine-isoleucine-Valine;arginine-methionine- '
tyrosine-cysteine-cooa;'which is derived from the gag
(group associated antigen) p24 protein of HIV (ie one of
‘the internal core proteins) between residues 263 and 277.
‘This peptide is known as p24-14. The carboxy-terminal

"cysteine is not part of the gag sequence and is added to
facilitate chemical coupiing 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 productidn of cytotoxic T |ynphocytes
(CTL) specific for gag and HLA B27, and capable of lysing cells infected
with H'V. The present application concerns . another such peptide which has

now been identified. Summary of the invention According to one aspect, of
the present invention there is provi dedga-peptide having the am no acid

sequence of a fragment of H V which interacts specifically with a

particul ar hurespdsdicos ytiee qppigide [ HéguDBind ata produetor, of 0 sti mul at e

cytotoxic T I

orr] - aspar ad @%ﬁ%ﬁ %W{:Mcyéé‘g PEPLY ISp0aYEDY EDF §E5USHSCara

prol i ne-isol BT neapd otdprbleal ¢fhelys img neelg]lﬂt tnfected with HIV,

i sol euci ne-tyrosine-1|ysine-arginine- trypt ophan-i sol euci ne-

Thi s sequence is derived fromthe gag (group associated antigen) p24

protein of H

carboxy-ter Mgy ck YR €| R6w | PedWt idéntiPied Ne 0ag sequence and is added to
facilitate chem cal coupling reactions. This peptide is known as p24-13.

This peptide interacts specifically with HLA B8 and individuals w th H.A B8

The | presentfapplbicat tomatoroerngranether . sudhepeptide

(about 15960fsﬁ$ﬁhé¥uggs¢ﬁg Prveneiden) should respond to the peptide,.

resulting in

T | ynphocytes (CTL) specific for gag

~and HLA B8, and capabl e of Iy5|ng cells infected with HV. By way of

expl anati on,

Dot o 1o gy S7Lada "R BEHLENE i) end GRS ol Uuddcd HE%0 7 09

Adcowdi ixf eto sbnenagpedt Vof UBhe! pi €soat sinte ABLGAOtRELe is

fragment of HIV which interacts specifically. with a
particular human leucocyte antigen (HLA) B8 class I
molecule, to stimulate cytotoxic T lymphocyte immunity,
the peptide . havxng the sequence NHz-asparagine-proline-_

_proline-isoleucine—proline-valine—glycine—glutamate-

‘proteins). The'catboxy-terminal cysteine is not part of

isoleucine—tyrosine—iysine-erginineetryptophan-isoleucine-__;

isoleucine~COOH.

This sequence is derived from theigag (grcup associated
antigen) p24 protein of HIV (ie one of the internmal core

the gag sequence and is added to facilitate chemical
coupling reactions. This peptide is known as 924—13.
This peptide interacts specifically with HIA B8 and

individuals with HLA B8 (about 15% of the Caucasian

CHIV.

population) should respond to the peptide, reeulting in

prcduction of cytotoxic T 1ymphocytes {CTL) specific for

gag and HLA Ba, and capable of lysing cells ‘infected with

By way of explanation,_it has'been shcwn'that virus
proteins such as gag are presented to T cells as degraded
peptide fragments (about 15 amino acids) bound to larger

i sol euci ne- COCH.

-
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class | nolecules on the surface of |nfectéd cells. Different peptide
rJeglong (epitopes) are recognised and interact specifically with different
HLA cli@gss | molecules. CTL will only-rgcagnise target cells that share HLA
Cass | nmolecules, ie the T cells recognise a conbination of virus antigen
plus sel f FLAHLATbBaSSaEembnebahb$ ahotheldQréiabkenent nifled tédd@eells.

nol ecul es, | b} human gel ecti on, d sqg wll

r espond onlynfbggéf?g péBQI§5e§egE8PFozgg1F8§8§§|§é8 WFFPQ&‘ﬁFQ?@ﬂF HLA
can be identiintdrantd spekifddaildykwiwh dififiereat #@dechaspr atein synthesis
usi ng known t A~pep C Nt can be
used as the HgngégF8§ vag??nghgq bﬂl? Xgﬁgaﬂqgeg%%gﬁ%gtlng&pro %@tlon of
CTL responsi v@hapet HbAr Elagsnd mpAesnaeso Bei kheg Tt bkeldE. recogmise an a
further aSDG%omBQnEEQSQ”bf' RYeRk Qﬁt‘iﬁﬂﬁ E&f—l\é' 4e3 FARYACC! Rp 31 Al DS,

COI'TpI’I Si ng t he e_Lnventl o € vaccCl ne conpri se nore t han

e
one pepti de, ﬁg Eﬁ}yaéHPPFoﬁgpl9légﬁﬁﬁp§eHbﬁecéﬂsﬁoﬁemﬁéﬁﬁ r &0onsi ve
to sone of theaBRr endevTARANL AupbaSak EDh.Qﬁliltéa EeleReidnse eﬂ‘d%@wquess

The vacci ne ¥ takg VﬁﬁIOES dlf%erent f, . For exanpl e, the vacci ne may
conpri se a peptPHB"B, OBt Pe ©EF ﬁéBteBé °P§F admini stration in sol ution,
or absorbtion onto insoluble material. m xing with an adjuvant. The

pepti de a”‘”OEﬁitgpéﬁqtﬁﬁﬁﬁnqgghdw%theBQ§Ee¥Sk¥ B2aU36Y b2 identified

and isolated in known manner or made by protein synthesis
us1ng known" techniques.

A_peptide’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 1nvention thus provides a
vaccine against AIDS, compr151ng the peptide of ‘the
1nvention.

The vaccine may comprise_more than one peptide, and may
additionally comprise one or more peptides responsive to
some of the more common HLA class I molecules to increase
_ effectiveness. ' '

The vaccine may take various different forms. For
| example, the vaccine may comprise a peptide or mixture of
fpeptides for administration 1n solution, or absorbtion
~onto 1nsoluble material or mixing with an adjuvant. The
peptide_amino acid sequence could_alternatively be used to
p_éonstruct'syntheticuor fusion-proteins that'cohtain the



const r WO Metic or fusion proteins that contain the  PEISGBIIIZI0

PCT/ GB90/ 01230 -4- rel evant peptide epitopes, by known reconbi nant DNA
techni ques.. These proteins could be used to i mmuni se as sol uble protein or
absorbed onto insoluble material or mxed w h adjuvant. A ternatively,the
sequence i nformation could be used To*construct reconbinant mcro-

or gani sms u5|nqlknomn technh%ges whi ch woul d express the rel evant sequences

in their ﬁﬁwﬁ@ﬁrgﬁpttﬁ%. EEORRR PHekRREBNBRPRARLLRARE BNA vi r uses,
relcorrbi Inlantt-.ermin uge! | tTlgesfe rplﬁ@ﬁemscoo@h i8ape BEed tecamnundzle afs .
sal nonel | a nt adenovi other us uen e information
woul d be t(?ocléﬁ)g'ﬁ fo’é%’arl’ o% %?s?mé%e?)?FaesnSSﬁUBﬁﬁeF‘a adalPs which
woul d |ntemammdmwih(apjuvnhto thbtétﬂahn#ebnlehelBeqhee@eor the T cell '
receptor ﬁﬁ§¥ f r

respgnseS Iﬁﬁﬂt on of éﬁfﬁ ﬁgeugééhtg céﬁ%@PLEEerEQ q%pgkbg?Pthls

i mrune resﬂﬁﬁﬁéﬁcﬁi‘}a&/sﬂ%ﬂMrmwnr%ﬁ@mm&ﬁ§ Bhlﬁgewpatllﬁoled@te@éué@& by HIV.

If so it f“BéﬂEVéﬂH“Eééﬁ@né@sr?ﬂ“tﬁé?rtéﬁn|§Y8E§1ﬁs th@%dﬁﬁ%&é“hdﬁl@ﬁ'
immunity in HV seropoSitive |€g{§;Y yals so as. to hi eve g ,bal ance between
t

benefi ci al Bfhd SROTR LRARE 1 ¥RES hﬁ?§?§0nr89°gﬁéﬁa e iy be an
al ternati veagelyi®is i viltisseg, atecombiran ©SPOGS e rieeombivacgatsalmonedila,dual s.

Qufgg;ggelgkgﬁéﬁgﬁgﬂ a?¥£$$v%g§sgggﬁntlon can e[so be used.for di agnostic

Another use of the ‘sequence 1nformat1on would be to

- construct analogs of the peptldes, or other chemicals g;
which would interact with eg bind to the HLA molecules
involved or the T cell receptors 1nvolved and 1nterfere
with or st1mulate this form of immune response.
Inhibition of this type of immunity might be important if
this immune response plays a harmful role in any of the
pathology caused by HIV. If so it may be 1mportant to
regulate the levels of thxs type of T cell immunity in HIV
'seropositive 1ndiVIduals so as to achieve a balance
between beneficial and harmful effects. Stimulation by
such agents may be-an'aiternative'way,of inducing an
immune response in Seronegative'individuals.

A peptide in accordance with the ihvention can also be ' N
used for diagnostic purposes. 1In 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 asssy. Br1ef1y, fresh pertpheral blood
mononuclear cells (or lymphocytes obtaxned from biopsy
material) are prepated and added at ratios of 50:1, 25:1
and 10:1 to 104 =1 ~chromium labelled_B lymphoblastoid
cells matched for the relevant HLA molecule. The HLA type
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found t hatWO91/M9essi bl e to use the peptide in sone patientsPOT/GBIOMOII30 T -
Jynmphocyte response in a relatively sinple.assay. Briefly, fresh

‘peri pheral bl ood nononucl ear cells (or |ynphocytes obtained from bi opsy
materi &) are prepared and added at ratios of 50:1, 25:1 and 10:1 to 104
51-chrom um | abel l ed B Iynphoblastoiﬂ ells natched for the relevant HLA

| | 91/.01
hor a0y 01295 PECLENES 15, atPerhinadtn known mamner By thsene Gumings
typi ng, and @fyRphybphobdadtoél sedbsaiobea inedmEa oo @ordoofok refirkrnidwh t ype
det d th
(agal 4 = erﬁ‘tﬂeggbgn V\ﬁ%nﬁﬁ@égquehl iEU%n% i n accor%nce W y

Epstein Barr usin h the
i nvent i on, mhvshnghtéméctsanﬁﬁnrmné H@tév@@BQQLNlﬁﬂ&ﬁﬂﬂ&iﬂgs#ﬂﬂwﬂ)added to

the cells Intacﬁarﬂqaebr at h%egfuag &9 4o gd@n'c%f witftf ¥héet it iditubati on

t he supernatapt is renoved he rel ease err]-chron1un1neasured The

chrom um rel BB3ER LBtesARkscHith thet rede¥antd mod@satliem i a8 | ed
cells in det eaaeat tovveh@hceu\lss ia Eaébﬁ'é@n‘tfﬂalt&orﬁfuf ne wqmdm | abel | ed

cel I's incubate Lum ves ﬁ]nIﬁUﬂ]V If lysis -
(defined by ™ PgF gﬁ?&ﬁl‘u 8P5§e1&F tl"@é‘st he&,FuR ELtarfbt r?ﬁnrﬁ.lm val ue)
i s observed remowadsahhathehee&easedc etttiomilin yeaAsuneds iThe
pat'ients r ng .t I|k i ve of
ot ot o BACHLSAL 63 apell 0sl UEBBteh K ind Tdlbag ol 0 of
incubation of 1abelled cells in detergent, which gives a
maximum value, and released by labelled cells incubated in
L medium alone, which gives a minimum value. If lysis
(defined by 31 _chromium relase of at least two times the
minimum value) is observed it means.that,there are
" cytotoxic T lymphocytes in the patients' mononuclear cells
and these are likely to be indicative 0of infection with
HIV.

Such an assay, together with antibody measurements, may
also be useful for measurement of the patient's general
immune reséonse to HIV{ and may have prognostic
implications. This approach may represent a very simple
. method which can be used for measuring cell mediated
immunity in HIV seropositive patients. It may also be
(N '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 BHLA type in the
presence of the peptide of the invention which interacts
with the relevant HLA type, and determining the amount of
label released. '



al so bWQBLOII or reasurenent of the patient's general inRGREGBYPIRMe toO
H 'V, and may have prognostic inplications. This approach may represent a

~very sinple nethod which can be used for measuring cell nediated inmunity
in HV seropositive patients. It nmay al so be possible to automate theiys
nmet hod. ‘Hence, in a further aspect Th& present invention provides a nethod
of assaying cells for the presence of cytotoxic T |ynphocytes, conprising
incubating cells with |abelled B |ynphoblastoid cells matched for HLA"
“type i.ln thes';ormmem@___%I}ea_a@gnhdecef réﬂ@a'sl&‘dellfaib@fl }uwf kirﬂilvﬁf anS W tC\D
t he rel evan L e, -afd, et gL m nipg e ,anpunt abel rel eased.
91/ 01996 été%é%égg anlxndxgggxon of tke-degree,&%_ggéiﬁﬁﬁﬁq) 0 -6- By
conpari ng toletaimedtand hehcesefl Labelywiniielctdon stixhd@ T an i ndication
of the degree of .Iysis can be obtained and hence of likely infection with
- H V. The p%&;ide_of.the_jnvent[on may al so have potential use in'therapy.
Thi s and sithe adpepepdedef thadinvantipapmayeadsiot higve pattentddianse
| dentified i evh@pspy. | "TRYE 8h8dbemifRr! BebEied \(apd) Jn?e}v]:e ed to
stinulate c tptox#%b Iﬁhﬁhocgtes,to g[owpik vitno&a*hechet od Involves
exposi ng cufiBtEeRepethdhelal hRYBoldnBRAELLA: RE Q¥dOuS 1 jich AUnistudies
f:yt OL 0)8: c Ton ymfl?@yilms-, " oray) Ohﬁﬁéuseém h%ed%@g@ft@uﬁﬂ%t@'dy&dﬁoxﬁ.c
ynphobl astQi - S | bave.been treated for. qne hour with an
appropriatépﬁggﬁﬁwéc%tggpﬁ?ggfﬁgté?yvl 00 &ﬁmmﬁﬁhﬂé %% tissue
exposing cultured peripheral blood mononuclear cells, wich
' contain'cytotoxic T IYmphocyteS, to autologous cells, ' _
mononuclear cells or B lymphoblastoid cell lines, which o
have been treated for one hour with an appropriate peptide
- at approximately 10-100 ug/ml then washed in tissue
culture medium and irradiated to 3000 rads. The cells are
then cultured in the presence of ihterleukin—z at 10
units/ml. Using this method cytotoxic T lymphocyte cell
lines specific for the peptide have been grown, and these
lines have been expanded up to 108 cells. These expanded
cytotoxic T Cell lines could be used to treat patients by
reinfusion. . c ' '
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 hd

healthy show high levels. Part of the immune deficiency
syndrome therefore may.be a result of impairéd cytotoxic T
Cell'actiVity.”'The'proposal_thétefore-would_be to
reinfuse éutologous-cytotoxic T.cells grown in vitro on
Synthetic'pepéidé-pulsed cells. Initially patients who
-had-previouSIyahad a high cytotoxic T cell activity would
"be treated at a étagé when their levels of these cells was
declining. The cytotoxic T cell lines could be prepared



cul ture mediumand irradiated to 3000 rads..“The cells are then cultured in

the presence of interleukin,2 at 10:units/m .  Using this nethod cytotoxic
Y | ynphocyte cell lines specific for the pepti de have been grown, and these
| i nes Rave been expanded up to [err] cells. _These expanded cytotoxic T Cel

lines - could be used.to treat patients by ‘reinfusion. Prelimnary data

i ndi cat es t hat i e it )k akh S oyl ORlLE X - s8I r@W
| evel s of cytOtgg%% $}§§PP-EX§P5§53?ehh§?§§? F%§§EESQ§%a?§§i?Fgggggﬁitr1
H V but are heaRPRPCSROR- high level's.. Part of the inmune deficiency

syndronme therefore may be a result of inpaired cytotoxic T cell activity.
The proposal thehefore woul, d be tg;reinfuse %utologous cytaotoxic T cells

grown in vitro OResFAEREPXiC T CRALS,AFE BrEierably,derived fEOMents who

had previously hg@iphokiyglescyrakbaxifeom ¢thel patiewnt! uwtwan ¢abtiercatageat a
stage when t hei

| eyel s, of these cells s decl.i ning. The t oxi c T, cel
lines coul d be-3P§p§V88h°°Y&?? Pﬁghkfro? rF?nﬁﬁbé??@?"t&P@ﬁxg PPi@PtFﬁ t he
patient's infectised. To¢ pyepasatdon ofl theacytptomdcam geddr li@e.f r om
| ynphocytes taken fromthe patient at an earlier stage. The |ynphocytes nmay
be stored in frozen condition until used for preparation._of the cytotoxic

T cell Tine. |nIgdaddisdony ikgipayecbgsuegfulo tor SXeakaprEICRESLOR| AEDS,
rel ated conditi gesrielatedcicoadieionst bya vaekiind® ioh #i¢d dapeptidehinhe

i nventi on. I .
accordance. with the invention.

o - The peptide epitope from HIV gag 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. Similar
properties may apply to the peptide of the invention. 1In
this case, the peptide of the invention may be useful in
vaccines to stimulate protection against both HIV 1 and
HIV 2, and also for diagnoétic and'therapeutic purposes
with patients infected with HIV 1 and/or HIV 2.

.The_inventibn will be further described, by way of
illustration, in the following example. |

Example



The pepVP/M9% ope from HIV  gag p24,. restricted by HLA- BCT/GBIMIZID t o
be quite well conserved between different strains of HV 1 and HV 2, and
it was found that cytotoxic T | ynphocytes from a patient infected with HV
1 cross-reacted on the H'V 2 peptide sequence. Similar properties mayiapply
to the peptlde of the invention In~tRis case, the peptide of the invention
may b€ usef n _vaccines I nul ate protectio gai, nst both»HhV 1 and
HY 2. and UpEh wER GRRERSE PRELAR ENE, BRBhite BHABoShE ReGReRES difiy

i nf ect ed MAasp&tagineﬁptol1hb¥piolThe-ﬁsm&ehbdmeHﬂdoHﬂhéﬂuﬁﬂtﬂeﬁescr|bed_
by way of i t h I ] VWO 91/ 01996
PCT/ GB90/ 01 ggé{ég ggﬂkahgtgcg§;?8hgbﬂf 3§rpﬁén§e&E@&?%Mﬁqglqk?%equence_
[err]- aspatagpheppaokuselgnoLnae1s96Eeoannecwmdexmeqﬁﬂdﬁua The

gl yci ne-gl i g0l geat | Iy .

trypt ophantilgagFgﬁgl ng ?ggaeggl %geﬁ gtﬁgl ﬁsbcg@ frytréqut()fdéulvs derr} ved from
the gag p24Cfdrbesyntermipgl CYﬁ‘éeéa?béﬁynpér PaxA Qf-yé:tl’@ BV gawt part of

the HV gagséqaaﬁeeeaaadwa@Saadéadtbofsequlﬂtfa%feecmféﬁm&aal &mtﬂﬂ
- reactions. It na possi b gater t eflne thi s pept.ide even nore

precisel y. %@iﬁ§¥ﬂ5§ *bedh Nﬁyk 8 BHFS §t4ﬁﬁ@étﬁﬁQQSﬁéqﬁr Sting
precursors péptyaet even Mokgnpbecysedyi.n peripheral bl ood to develop into
~active cytotoxic T lynphocytes, specific for HV in vitro. This is
described in nore detail bel.ow,

A way has been worked out of stimulating the circulating

precursors of cytotoxic T lymphocytes in peripheral blood

to develop into active cytotoxic T lymphocytes, specific -

for HIV in vitro. This is described in more detail below,

- but briefly 1nvolves stimulating a small fract1on of the
perzpheral blood lymphocytes with the: mitogen. '

' phy:ohaemagglutin1n (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 synthesized. After culture for seven
days, cytotoxic'T'lymphocyté activity can be measured by
killing on autologous,target cells (Epstein Barr virus
transformed B'lymphoblastoid cell lines) that have been
infected with’ recombinant vaccxnta viruses that express
single HIV proteins. :

It has been shown that 70-80 per cent of HIV seropositive
donors give a ‘cytotoxic T lymphocyte response to the gag
protein, expressed by recombinant vaccinia virus. This
cytotoxic T lymphocyte response is HLA restricted which
means that when target cells are prepared from unrelated
individuals, only those that share HLA class I antigens
with the responding T cell are lysed. It has been
possible to grow these cytotoxic T lymphocytes in T cell

14
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but brief VP 9MOW96es stimul ati'ng a.smal.l fraction of the per iRCR/GR90/A1230)
l'ynmphocytes with the mtogen phytohaemaggl utinin (PHA) for 24 hours and
y.-hen adding these cells to the remaining | ynphocytes. The PHA activation

probably -activates the H'V genome so that HV viral proteins are
synt hesi zed. After culture for seven.day$,-cytotoxic T |ynphocyte activity
can be measured by killing on autol ogous target cells (Epstein Barr virus

transformed BgnaWtiobfastor d. kkich| corsainbathbalgmbhokinef eatedleuklin-

recombi nant vagcigh@ Vi rdS§esol ress single HV proteins. It has been
shown t hat 70%§b pé? J%A?§O€?ifeﬁggggpositive donors give a cytotoxic T

| ynphocyte response to the gag protein, expressed by reconbi nant vaccinia

virus. This Cyd£§{nd CedtANIPERETt €nkS& PTG EGE -%&if%&rbﬂsdo%&dﬁ HE%ES
that when target cells are prepared fromunfefated 1 ndjviduals, only those
that share HLA t188s }témi$gﬁﬂ£shP¥ﬁ tpctestpBhakRgr Tthey| cardd) J¥sae. It

C@glygigggossiiu&blég@ugwtihgée @aipsoxthHéJyﬁabeﬁ&éegg%?hargfgg 380 2ommh
' . . s a. ro
factor, . whi cfFRHIR AAEIFhSYIIRRDKT RePRHiAES bRPRA 90 FBFGEth 938our ’

weeks. Havi ng sequénceshedPrtéreteusl wogkghapeshéwn thavt virasTpeekkihbnes, it
ible t heg t s in th
was possible -éhc%r??%% "§ ?éo Z%E% rﬁfé(s&:?é‘éé' éé!séxtaﬁg{r%Qgg%f?gaﬁ §Ea8§h s Ih the

presence of short | no acl ds) syn i C es based on the _
H V gag sequerRePtide fragmenks kbound skowkhe HLAvElagspiomelasuigshons gag

are presented dfe td\erfacél 6f Pfé€PeddEdl1s. Following the principles
', ‘previously discovered and published (Townsend et al, Cell
v 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 lxmphocytes,'the_uninfected target cells and
each synthetic peptide were mixed at a final concentration
of 10ug/ml. In the presence of the correct peptide the
target cells are lysed and the peptide of the invention
was recognised by cytotoxic T lymphocytes specific for gag
and HLA B8. 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
_essoeiated with the_HLA antigen B8. From our preVious
work with influenza virus we anticipate that all or most
individuale with HLA B8 who respond to HIV, will recognise
this particular peptide. '

Preparation of peripheral.bloed lymphoeytes and indﬁction
of HIV specific CTL '

40ml venous blood from HIV seropositive donors was placed
in heparinised containers (100ul of 100 units/ml
preservative free heparin) and was diluted.z;lfwith RPMI
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i nfected cells. Following the principles previously discovered an

publ i shed (Townsend et al, Cell 44:959-968, 1986, McM chael et al,

J. Exp. Med. 164: 1397- 1406, 1986 and Cotch et al, Nature -326:881-882, \}987)
the-cytotoxic T |ynphocytes, the uninfgcied target cells and each synthetic
peptide were m xed at .a final concentration of IQug/m . In the presence of
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di fferent pedns ref)i oewsunepitopes) recogni.sed according to the HLA cl ass

| nol ecul e involved. For HV we have defined the above peptide which is
associated with the HLA antigen B8. From our previous work-w th influenza

virus we a@mknqﬁukymphncz&é sepapst iomdied tam| 6LS#M; hFHow B8 who respond to
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tissue cul Ak L3RR (895N %Hﬁ%ﬁ%ﬁmﬁﬁ%@tWW¥h°ﬂ091%ﬂ|PSF#P“&GR#ClII|n and

200ug/ m . sty Mendhué Ted Pec@PFENCPBIE) SPétd 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 Werézincubated in
50 ml flasks (Falcon) with added R10 to a concentration of

1.5 x 10° cells/ml; Phytohaemagglutinin (PHA - Wellcome
Diagnostics) was added at 1/200 final concentration

(2ug/ml). These cells were incubated at 37°C in 5% Co2

air for 24 hours. The remaining 7/8th of the PBMC were
cultured: at a concentration of 1.5 x 10 /ml in R10 at 37°C

in 5% Cozlazr in a 50@1 tissue culture flask.
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After 24 hours the PHA stimulated celis were washed twice
in R10, resuspended in R10 at 1.0'x 10 /ml and added to
‘the unst1mu1ated cells. - The cultures were left in the
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incubator for seven days p:ior to use in the cytotoxic T Ny

cell assay. After seven days T cell growth factor
(Lymphocult T; Biotest) was 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/m1 T cell gtowth
factor every ‘3 days.

Preparation of target cells

'Epstein Barr virus transformed B lyﬁphobl&Stoid cell
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W -AS contrdls the autologous B lymphoblastoid cell lines
were either uninfected and not peptide treated-(negétive
control) or infected with'recombinant vaccinia virus
(10pfu/cell for 4 hours at 37°C in 5% co, in air)

(positive control) (Mchchael et al, J.Gen.Virol 67:719,
1986).

Preparation of effector cells

Cells were harvested by centrifuging at 1500 rpm for 5
minutes and resuspended in R10 for use in the CTL assay.

CTL assay

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

_Exper1menta1 wells were d1spensed in dupltcate. Controls

- for background 51Cr release in the absence of the effector
cells (medium controls) and maximal > Cr release in the
presence of 5% triton X-100 (detergent;contrOIS) were
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- lines, aut opoggous mat ched or m smatched at HLA class | were msﬁé@gﬂd .
resuspended to 1-5 x [err] /100ul in RL10. 300uC [err] ([err] Anersham #
was added and the cells incubated for one hour at 370C in 5%[err]-ai&s

The cells .were washed once and then resﬁfpended in peptide solutions

(peptide stock di ssolved in R10 at 1ng/Ht) at. a final concentration of
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absence of the effector cells ..apd .maxi mal [err] rel ease.
in the presence of 596tr|ton xme@bu@deoatgeht controls) ver e '

Spontahequs 51Cr release by target cells in medium alone -,
varied between 8% - 30% of count released by triton X- "
100. ‘ -
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- plated in quadruplicate. Plates mere i ncubat ed fo rr
75ul supernatant was renoved into small tubes for L”"lm ﬂw M‘FT‘;
countérys 75ul 10% chl oros was added prior to reanaI ffromthe &
| aboratory. Lysis was calculated fromt-+el3orpula: % specific lysis

experinmental counts- nedi um control X100 detergent control- medium
control SpontarCLAEMS [err] -rel ease by target cells: ln medi um al one vari ed
between 8% - 30% of count released by triton X- 100. -13- CLAIMS 1. A

peptide having the am no acid sequence of a fragnpnt of H V. whj ch interacts
specifically with a Aureptidechrying -Hhe g%‘Hl{“HLg 1@gsequence o dcule, to

stimul ate cytotgxagmdnt YEPNELYwhiGNUDht¥racte mﬁiﬂﬁc&:ﬂaltyng:.tlheaslammce

[err]-asparagin roI| li.ne-
prol i ne-val i ne- S?@ ﬁlngﬁ%?% k§§+23€¢ gl?y?oé mglecule, to stimulate
| ysi ne- arglnlnecytqabmbbam lgmphocyte- imntpity netivoCpepide havimgi the

agai nst Al DS, co ISl e a C - A
vacci ne -accor di ig Pgngggyﬁapagé%gggiﬂeﬁgPQigﬂQ ﬁr&iiﬁegiébﬂEQciﬁe
proline-valine-glycine-glutamate-isoleucine-tyrosine-
: lys1ne-arginine-tryptophan—xsoleucxne-isoleucine-COOH.

2. A vaccine against AIDS, comprising a peptide in
accordance with claim 1.

3. A vaccine aceording to claim 2, comprising more than
-one peptide, each peptide being responsive to a different
HLA class I molecule.

4. A vaccine according to claim 2 or 3, comprising a
peptide or mixture of peptides for administration in
solution, or absorbtion onto insoluble material or mixing
with an adjuvant. : '

5. A vaccine according to claim 2 or 3, comprising a
synthetie or fusion protein that contains the relevant
peptide epitope(s), for administration in solution, or
absorbed onto insoluble material or mixed with adjuvant.

6. A vaccine according to claim 2 or 3, comprising a
recombinant micro-organism constructed to express the
relevant peptide'sequence(s). |
7. 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



one peptide, each peptide being responsive to different HLA class | v
nol ecul e. 4. A vaccine according to claim?2 gm‘i‘mra—ﬁepti de or

m xture of peptides for administration in sol ut| t| on onto
insoluble material or mixing with an adjuvant. ﬂ"’"ﬁ” or di ﬂg to
claim2 or 3, conprising a synthetic or fu5| on pretedny i ns

rel evant pepti de epitope(s),. for admi itk rHtion in sol ution, or absor bed
ont o insol ubI mat eri al xed wit dj uvant ccine according to
olam o or 3 he Brqadhre o8 A mAtidh TH Adrdare Mthalia dato 0

express the rv&im&ﬁninmxotfk% vﬁiﬂﬂum(@lev'é.nt MAeiypE) eindissaying cells
for the pres ' T rrp ng i ncubating cells
wi th | abell e?%?% a 0|a(5n°"4f5¥:| thﬁ%d r%o%%'t ype in t he

presence of a pepti de_l n accor dance Wl_th claim1l1, which interacts with the
rel evant HLA type, and determ ning the amount. of |abel released.
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