WO 01/ 70938 PCT/ EP01/ 03250 1 DETECTI ON OF | MMUNOLOG CAL MEMORY, T-CELL
CONJUGATES FOR PATHOLOGY | MAG NG AND THERAPY 5 The present invention

rel ates twowuwtdegis of detecting whether an individual haBCEEPOIIIRBOI Ogi cal
menory of an antigen related to a pathol ogi cal condition or process, in
whi ch prior know edge of the antigen is not required. The 10 invention
further relates to nmethods of producing increased nunbers of activated
T-1 ynphocyt es responsive to an antigen associated with a pathol ogi cal
process or condiDErseriogroF whneNoLaGI dandiEModyal TiCasL RONTVeATRS| K9G cal nmenory.

The invention further rel giesrb® FRAOQAS,eS €edrapii Ning the 15 position of
| oci of said pathol ogi cal process or condition. Lastly, the invention

i ncl udes novel conjugates of T- |ynphocytes conjugated to a material useful
in a cytotoxic treatnment process. The mammal i an body counters pathol ogi cal
processes via 20 the immune systemin a conplex manner. As part of this,

antigen presenting cells process proteins encountered in _th per.i phery of
t he body and pp%@emr%qu&v QR dF SRt r%éjmmeg&?r%tf iorFt tqe?ge doVe of the
VHC ¢l aSs yhe@hell a9s ilddifplaeul ofs ain themallogwfaeemnsieymagrate to the
| ynphoi d organs 25 where nai ve CD8+ and CD4+ T-]ynphocytes bind to the

pepti de préseasredalptah @ asPathnlqgiasl |9ondidan & resseas vély  via
cell surf e t 0 i V. - liferate to
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prolifer atiegreglcdnes fafrteidectaratars temethcdc el prdibce gpeacidieasafd i nity

to and specific nmenory of the_antigen eptide. Even after the antigenic
sti mil us. RAEH5Esh Fomsiddat b BIEIREVE R SRR ok 71 R

circul ati gn,heardiug hal MBI No1 &NEdEEFSceks &} dmy thieodresent in the
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which an individual has an immunological memory. The

invention further relates to wmethods of determining the

15 position of loci of said pathological process or condition.
Lastly, the invention includes novel conjugates of T-
lymphocytes conjugated to a material useful in a cytotoxic
treatment process.

The mammalian body counters pathological processes via

20 the immune system in a complex manner. As part of this,
antigen presenting cells process proteins encountered in the
periphery of the body and present peptides derived therefrom
bound in the groove of the MHC class I or class II molecules
at the cell surface. They migrate to the lymphoid organs

25 where naive CD8" and CD4* T-lymphocytes bind to the peptide
presented in the class I or class II molecules respectively
via cell surfaée receptors and become activated and caused
to proliferate to form effector and memory T-lymphocytes of
both CD4" and CD8" types.

30 The proliferated clones of effector and memory T-cells
have specific affinity to and specific memory of the antigen
peptide. Even after the antigenic stimulus has been removed,
some of the T-cells will remain in the circulation bearing

that memory, and memory T-cells may be present in the

CONFIRMATION COPY



WO 01/ 70938 PCT/ EP01/03250 2 circulation long after the antigen has been
renoved (Ashton- R ckardt, P. G et al). Another population of antigen-
speci ficwoooulvat i ng T-cells may, in contrast, be maintai PedEP@INI3®S0i N t he
presence of antigen (Sprent J. and Suhr, 5 C.D.)and w || disappear fromthe
circulation wthin a short time if the antigen is renoved. These T-cells,

whi ch mayc-becudlti88M sREChELeeLheCLAR 1 QEnMRARN ¥ednC géhéveHHXAQﬁton—
characteri sed by being quickly activated™if re-expose the antigen in

conparlsoﬁlﬂk@hdthePacGLvatl@h)of Aonghbrvpdpm®anennryfTanEhgsn whi ch

typically_require a.lon er antigen sti i The rese cein
t he CIFCUF%??O% gfcfyﬁ%ﬂ3é§ﬁ &h83?ia e rory SPngE éc EchﬁﬁP Géﬁeg
associ at eenW/t bnacpat peksgheal ofpraeesgsni §spvkedenge hhatsﬁﬂ%h a

pat hol ogi cal Erocess has 15 been experienced by _the i ndi vidual in the past
and i $ oRgBi hg"8rvhhs BLEAPREEECSSPW Fhedefisstdatispevithénl hy shpks

presence plnbn, ¥i Ve aht 968SLLMLHS dapendent §Dsg%ﬁgc IhiG8 b8, i cates

t hat the pat ogl cal protess I's or very recentl as ' been pres
US-A-5601@8919enp6§e81ﬁlﬂEEﬁﬁéczarobrdaEmotyn@ aemmblgmaycbeln an

di vi dual ting, T- fromthe indiyidual bating th th
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aSSOC'ateghé”éﬁti@@n”ﬁhl88ﬁﬁ§¥1éaﬁ getacthagathevhresance 9bngahsenge of
proliferation of the T-cells, it elngﬂexpected 25 that if there is ongoing

mal i grfancyemerE Enee§én, prbieht suricslierpaviref aTleapey pAriRd 9anpl e

wll prov S pecific menmory of that antigen to proliferate.
Thi s neth% gl%egegg %Q%FSO§UHber of drawbacks which in practice wll

severely |imtThéspuesénteesa. tﬁbecﬁEthdt36npbéSmepheeytbe amauhgbll|ty
of a purified antigen whicgh.is el ated to the malignhancy glst S
t unour spBEMPFYE Ogn?|68ﬁ§lgﬂé EﬁG%ﬁentﬁ§§°§FétFéIHﬁ VePyPPE%p RE58 OC|ated

with a snglhcE8R98s0EvE RentRNY nE¥MUER! ¥PES thRabg8¥hst process has
15 been experienced by the individual in the past and is
ongoing or has been successfully defeated. Specifically, the
presence of in vivo antigen-stimulus dependent specific T-
cells indicates that the pathological process is or very
recently has been present. US-A-5601989 proposes a method
20 of detecting a malignancy in an individual by isolating T-
cells from the individual, incubating them with at least one
protein expression product of a cancer-related gene
associated with the malignancy and detecting the presence or
absence of proliferation of the T-cells, it being expected
25 that if there is ongoing malignancy, the antigen presented
to the pool of T-cells in the sample will provoke those with
a specific memory of that antigen to proliferate.
This method suffers from a number of drawbacks which in
practice will severely limit its usefulness. The method
30 presupposes the availability of a purified antigen which is
related to the malignancy. Whilst some tumour specific
antigens are known, they are relatively few and associated
with a small range of the many tumour types that exist

(Kawakami, Y. et al).



(Kawakam , Y. et al). WO 01/70938 PCT/EP01/03250 3 Wiilst it is found that
tunours that have grown to detectable size are surrounded and infiltrated
by T-cel Iv0 oand3g her ef ore nmust be supposed to be produci nBCEHEPIIgSRES t O

whi ch the i mmune system can respond, »host of those antigens 5 are presently
unknown. Even where a specific antigen is known to be produced by a

particul ar typeafldaunnuris thened fmy: beufdines @it gense pyasiieech by t hat
same tumour which _are  presently unknown but which may be of great

i munol ogid&HeC SRy fSichare carerarryed jand siihbtigi tedaty thecanks gens to
10 which thgy hedy-Jesho i rg%g' T 1 gr : tunour
sites wl IaL include the fo tj'ovr\},fe%g: 1.6%%%@%%%:5%%%%%%u%§lﬁ%é%tl vated in
t he tunmoumhisiicllss 1nviAGE BAGEmch:GAGEFand ) ymesnt | g nsheee it getanom

and a -variety of cancers, and Eph A3 11 and CEAJ 15 2. differentiation

anti gens, STk &S é’si%wMR%‘i?%ﬂ%eﬁ RIS M GFEALO® al | seen

in mel anokmowand PR F¥bAMLA . by3- a WK U OT a M Al € b g engndi0dudiSre Such as

t he NUMfamlé%anti gens, (3-Catenin, CDK4, HLA- nmut ant and Caspase- 8.
P

20 4. vir &Ry At igenth rrodiere Bif odirte BHYe BEBVNOUE Brirkdh tare

| ynphorma yaesal ]ggp : ' erylical. &f'ﬁﬂﬁg' 5

oncogene/ ?l%ﬁ%grs%gg/{]q%ene pr o ucﬁ@%ﬁ%h‘kgzﬁz lssgurc\)/ficvé:}/néacﬁz)l ) - r%%l,caHER- 2/ neu

and BCR/ aligrdrid c@hde:. | dicaieyrlepiiopes thekgith nohdtg itk cdnypesend i cel |
7. products of genes

| ynph and TCR.idiotypes in T-ce|l | hopa.

encods mhmm%? F BB D SEED BEA T vt i SRRt Dol | sm

of carcineggir 8.t3eRe Pr oduect sgd r&q@év@lj&ﬂﬁ@gl | activation, such as

30 cyclophilin B. 9. gene products involved in cell division, such as

t el oner asé .- embryonic gene products reactivated in the tumour, such as
MAGE, BAGE and GAGE family antigens seen in melanoma and a
variety of cancers, and Eph A3, CTpll and CEA.

15 2. differentiation antigens, such as tyrosinase, MART-1/Melan
A, TRP-1,3 and gp 100, all seen in melanoma, and PSA and
MUCL.
3. unique or mutated gene products, such as the MUM family

antigens, PB-Catenin, CDK4, HLA-A2 mutant and Caspase-8.
20 4. viral gene products, such as those produced by EBV in
Burkitt’s lymphoma and nasopharyngeal cancer or HPV in
cervical cancer;
5. oncogene/suppressor gene products such as survivin. p53,
K-ras, HER-2/neu and BCR/abl; and
25 6. idiotypic epitopes including Ig idiotypes in B-cell
lymphoma and TCR idiotypes in T-cell lymphoma.
7. products of genes encoding drug-metabolising enzymes,
such as GE2/BF7 involved in metabolism of carcinogens.
8. gene products involved in T-cell activation, such as
30 cyclophilin B.
9. gene products involved in cell division, such as
telomerase
Other known and putative human tumour antigens

recognised by T-cells are, e.g. GnT-V, pl5, PRAME, RAGE, NY-



O her known and putative human tunour antigens recognised by T-cells are,
e.g. G1T-V, pl5, PRAMS, RAGE, NY WD 01/70938 PCT/ EP01/ 03250 4 ESO 1/ CAG,
LAGE- 1/ CAx&Db1/70pB%8 , LDFP, CDC 27, SSX2, SCP- 1/ HOM TES- 14, PCI'EPOIMBER, CD3,
G250, INGL, 2, cdr 2, SAGE, RAGE, RAGE-1, F4.2, NA88-A and SART1
(Kawakam , Y. et al; WwWang, R. F .) . 5 The nethod of US-A-5601989 as

exenp! | 11860l 1y @Aas! | Efcrl yehNes, | Aeubatbeg, thecT2o¢! kaxw t hea-pepti de
selected from the antigen protein on the basis of its containing a T-cel
epi t ope. HOM@NEFESthér eCTan MECGAo GDAralREe.t AHELla2, pafti éul 8~ACENdi vi dual

have a1 caBORscREgL sbmar Lapt ¢ BRE AR hARCL RAE pr oL BFAE I hedgh t AG: et hod

descri bedwhigUSRAF5601989 may in a suitable case enable one to determne
at a very earl¥hstage that an individual is in the _praocess of fighting

through its 15 ﬁnﬂﬁ§h§§sP§nP§g§rﬁ§P1§8§aﬁ§eFXSWBé&égﬁ8_énsBEEFFF anti gen,
the loca?iﬂ@o?§e§h§nEE§QF%€ ;ggeWTLEeﬁqgaM@tﬂnEn9@BtHaE'Eel%ﬁ%eﬁuﬁﬁéﬁ is of

a sufficient size to via known met hods. The prospects of
successf uthy &neagengpaotanceon ahe beistiscaifl {téepondaining aodtceades on

early diagnosis, 20 _anatom c | ocal i sation and_treat t. whether b
surg?cal gPhFBP@entﬁBWEXFrra%' ﬁeF&By% rnghgﬁggﬁgﬁgg”% at & y

cOnbi nati ons

thereof . HS:A181493537ndli96ki0ses va LihekaRedti ¢ nhbodcsbictize itavehees taking
a patient™s own nononucl ear cells, depleting 25 them of suppressor cells,

and ¢kl t upepgidReApherhesn soery 4t tHevt He paiicedt TSSHRRSCUTSUECERd a
non-specigigtgﬁgpaﬁ%%g%Tt%%ﬁig&%&rinpreferably with the patient's own
P iplire -ce

serum The so produced, which are activated agai nst
the tunour, argalkeboghodieethethon tdeequaideentint FSatdt-&610 NS @Vt dmp@r . As

the presence of _the tunour extract is onl optional, it can.be seen that
t he Eondiﬁpéﬁ§béﬁec§§@hQHﬁﬁ e one to deté&mlﬂ% é% a very early Q%age

that an individual is in the process of fighting through its
15 immune system against a cancer producing a specific antigen,
the location of the tumour site will remain unknown until
the tumour is of a sufficient size to be located via known
methods. The prospecté of successfully treating a cancer
are critically dependant in most cases on early diagnosis,
20 anatomical localisation and treatment, whether by surgical
intervention or radiotherapy or chemotherapy or combinations
thereof.
US-A-5192537 discloses a therapeutic method which
involves taking a patient’s own mononuclear cells, depleting
25 them of suppressor cells, and culturing them with an extract
of the patient’s own tumour and a non-specific lymphocyte
activator, preferably with the patient’s own serum. The
multiplied T-cells so produced, which are activated against
the tumour, are reintroduced into the patient to attack the
30 tumour. As the presence of the tumour extract is only
optional, it can be seen that the conditions are such that
the T-cells are caused to become activated and to

proliferate without regard for their antigen specificity. .



the T-cells are caused to becone activated and to proliferate w thout
regard for their antigen specificity.. WO 01/70938 PCT/EP01/ 03250 5 There
are sevevab or/apests of proliferating T-cells for use in RPODEPINMIB250

i mrunot herapy by cultivating PBMC (peripheral bl ood nononucl ear cells)

wi th | ynphoki nes and autol ogous tunour cells (Haruta et al; Sporn et al)
or with 5 peptides. ENA pelalgdl @ b¥PBULE buBRUEeeatingPOPLOLLS £Hedi es
(Chang, J. W et al), reconbinant viral oncoprotein pulsed dendritic cells
(Santin, wse[ine@dgptiﬂeuimaunothehﬁpﬁlbgyCESQQY?téﬁgoPBEQ antigens (Protti
et al; Boczkowski t_al: .Lal vani | a i : k t al),
but 10 th %%h%???%%sbﬁggg PRHPHESSE%?SE ggg?eg§gbe§28§%?ggﬁ?% gB?oduce
prolif er ativesl 6fods Celihoukr @Bl nai \BaTueeal ks BY; ppbpargti ghinbsawioh. To
this end these nmethods use caonditions including the_presence,of

| ynphdki nesptifes. dilNat F6ha6rct he pPBCESSs EHﬂoPg-§F?ﬁuPBPPEHtﬁFth antigen
that 15 ag&%ﬁgépf(éﬂ hg, aghi gveprohiferatibppinggar ghess shcbpeocpiasence or
absence o cells ﬁa ing a previous exposure to the antigen. T-cells

| abel | ed pialhed dadivikabekehaee (Beshinsed.f & etmagdi ngovumddr 9L For

instance, Giffith | and nunmerous. 20 siml .t eaching iLhes
IabelIingvfﬁﬂ%ﬁgyiHggp?raPFn@tH§5p38§§98§s(f%kf%%ékgﬁ Fpén?9%2§§%8%§ t umour
of a patigptal9ripevhpheesl abl;0edebyaphacyteal(PBahaia e@ntlyl, sbusi ng

111In I'n several patients, visualisation of tumours was = possible using the
| abell®d The anudihiene ©&66 dsi K25 PABEILPEYTPBL 2 Fonef@redatPat er report
fromthis_gr ] | ows Is LLhhereis a high
backgrounaggggggi%FﬁégFﬁ%%ﬁgO%uﬁgsﬁsf%gg% gﬁgﬁgp%égﬁ,¥akg tha?

vi sual i sapir@nawes ionuyipesdion.e dot shde tehels¢haseasesihdds mseespect of
relatively large tumurs. I.n the nmethods 30 d ri bed.by the aut hors, the
T-ceIIs_aF@nﬁéglgéﬁe&P€ udgng I&Q@IPFﬁﬁeQEFngf d & oﬁﬁéiﬁ s%@gificity for
any anti 9@Qlyation of the process and re-stimulation with antigen that

15 are adapted to achieve proliferation regardless of the
presence or absence of T-cells having a previous exposure to
the antigen.

T-cells labelled with a radio-label have been used for
imaging tumours. For instance, Griffith et al and numerous

20 similar teachings describes labelling tumour infiltrating
lymphocytes (TIL) taken from the known tumour of a patient
or peripheral blood lymphocytes (PBL) as controls using
117, In several patients, visualisation of tumours was
possible using the labelled TIL and in one case using

25 labelled PBL. However, a later report from this group
(Pokaj et al) shows that even using TIL there is a high
background especially in the lungs, liver and spleen, and
that visualisation was only possible outside these areas and

\ in respect of relatively large tumours. In the methods

30 described by these authors, the T-cells are not selected for
labelling according to their specificity for any antigen
associated with the tumour. TIL may be supposed to contain
a higher proportion of T-cells with such specificity than

PRL but will also contain other T-cells lacking relevant



associated wth the tunmour. TIL may be supposed to contain a higher
proportion of T-cells with such specificity than PBL but will also contain
ot her T- webbw7d98&ki ng rel evant WO 01/ 70938 PCT/ EP01/ 03250PCHEB@as230i Ci ty
which will be |l abelled and which willécontribute to non-specific
background signal. Furthernore, even the I|imted specificity of the

techni quesgsc-prast LgednWi-hhywihh HRr€s3URROEES ahhRalheee hasiakoeadypleeat ed
at | east one tumour 5 which can be renoved as a source of TIL. The

det ect i ontef nohusphet fignbackgpresdppéges Lt haturhbgrwork  deyghaghthe sane

antigen that.is.recognised, b rg opartion of th l.LL .fro he
r enoved tgﬂ%ﬁkédmﬁg? églfftygosn%%ﬁ ?ﬁg By tastas §aC&§S%gtW§%&a§§behibit

t he sanme paékgppotangenhas phenmaby i0rkudapulsctCedmiaer ledstNonet tamburA
simlar problemarises in the inmaging nethod of NUkheg%i et al. or Santin
et al 5 (SHEREFR, can be semgredapfedorouErst oF. Thhvedte SgheCkimp ef al .,

Eur J Gyn etiphe | S re
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t unour cehhtligsat ehet peptredegnésedabled demdei piropeeitisnawd khe2 Tdl | owed
by clonal ._expansion with IL-2 (and,anti - ) .and_subsequent | abelling

o th o111 A FHOCRE PEnEVEY, N ShERERS 0T RE SALMENE T e ARSPRG SOl ¢ he
tunours i goagbteXedayAdakhipiie tiRt Reghel snedemt idaglge dependeant-yon al ready

having | ocated and biopsied at |east one tunmour in the patient. In the
case & nenanvhra, (Serater ed -aN.i gl €t es?t Kimilagc prekilicghasd sesl dfoma

site withip aiRatient foonBaacier99d Ay Lhs oun Lenpectdye,r-cel|
cl onot oypées mﬁlc Hb not recirculatré to other netastatic l'esi ons and
suggests (Shatinn ai.tw.Teteldl,r eypereds @b tedt.erdvegaus Sespdms @9, etand
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15 tumour cells or autologous tumour cell lysate or peptide
extracted dendritic cells and IL-2 followed by clonal
expansion with IL-2 (and anti-CD3) and subseguent labelling

with

In. The cells are re-administered to the patient and
imaging of the tumours is achieved. Again, the method is

20 entirely dependent on already having located and biopsied at
least one tumour in the patient.

In the case of melamona, Straten et al indicates that
each malignant melanoma site within a patient is
characterised by its own respective T-cell clonotoypes which

25 do not recirculate to other metastatic lesions and suggests
that in situ T-cell responses are heterologous responses,
and supports the concept, that T-cells activated in the
lymph node migrate to the site of its specificity.

Lymphocytes have also been labelled successfully with

30 5°Co for imaging by PET (positron emission tomography), and
with %7Co for SPECT (single positron emission tomography) -
see Korf et al.

To kill pathological cells, it has been widely proposed

to conjugate an antibody specific for the cells to a



with 57Co for SPECT (single positron em ssion tonography) - see Korf et al.
To kill pathological cells, it has been wi dely proposed to conjugate an
ant i body wpev7fs& for the cells to a WD 01/ 70938 PCT/ EPO1POBEBO/03750
cytotoxic material. This has met with7only limted practical success and

islimte ses ere it iS._.possible to.raise, antibodies of the
appropri a&é%pog}% iné%\%ﬁl%%‘ronf%%gﬁrl%ﬁ %%%t‘ﬁ%%ﬁt ré%%p%/”ﬂ%itse een used in the
5 treat ngtacfidalmstisceBor ond (19B) iwonéai bbNgacoOsPOROLS ihavéng a
relatively non-specific affinity for tunours have been adm nistered to
pati ent s RARF HobardctP i ot af Py i pehest fbr ke FRBrareiftarseprihbshar- (0.4 -

10 keV) neutraf$ro.£aushPgohi SRt O REPIYG RS ashe ORVEEgs 7L @nd 4He
particles 10 whi coh causgg?at a%bdaﬁage to ﬂg:H‘éI l's V\}IB? |nua out one cell
di anefer tofeateeB apHntrihawtHor neer@odé’Be epnablinihg icomnondst hat

T-1ynmphocytes activated. by, encounteri an ropriatel resented antigen
for whi ST S HnbryLbehPe BreCtatscar ERbpr B Fobr sYEORG TR the 1
ef fect or Pedry ey £5e 8684 PEOdYsedent 81 ahe bombALdsht Bo8h11pntigen

production if it is localised, for instance to tunour sites producing the

anti gen. RO £<Q cbeaY) Tor| gpphbeyhes 4P etbetterka¥) en¢etHere to a
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that the T-1ynph ble to kill all the t II's they find
at 1 he SITETURT Ve RBEHBCEEoRayd BEBREPF opoede For ShobLl ing the |

cytotoxicity tpwayg ]2§O®H”9Hét_c'@l-jl.§m@flpégf:§§tQét%ﬁea‘byn})hocyt es. These
include grafting antibody derived variable regions of desired specificity

onto the Sreaynteeteptan sppseRniaredlonsesentfdrantsdenl fed ToboMdi es
(Eshhar) '?4%’311 1L NGLBLOPQSR 5 o PLSREGLLLEC AN LBOPEERPRVLAG RhLENLLY Tor

t unour ce
15 effector T-lymphocytes so produced migrate to the site of

antigen production if it is localised, for instance to
tumour sites producing the antigen. Cytotoxic (CD8*) T-
lymphocytes are better able to home to a tumour site than
are circulating antibodies and are better able to penetrate

20 tumours and their cytotoxic effect is highly specific.
However, the fact that detectable tumours exist of course
demonstrates that the T-lymphocytes are unable to kill all
the tumour cells they find at the site. Various methods
have been proposed for boosting the cytotoxicity toward

25 tumour cells of effector CD8" T-lymphocytes. These include
grafting antibody derived variable regions of desired
specificity onto the T-cell receptor constant regions to
form so-called T-bodies (Eshhar). In another proposal,
bispecific antibodies having affinity for tumour cells but

30 also for the TCR/CD3 complex on CD8" effector cells have been
used to redirect the T-cells to target cell-membrane
structures of tumour cells (Buen et al).

These methods rely on the cytotoxic ability of the T-

cells. All of these methods suffer from the drawback that



30 also for the TCR/ CD3 conpl ex on CD8+ effector cells have been wused to
redirect the T-cells to target cell-nenbrane structures of tunour cells
(Buen et vadp1/70bBese net hods rely on the cytotoxic abilityrof/Eptuen3Iso cel |l s.
Al'l of these nethods suffer fromthe &rawback that WO 01/ 70938

PCT/ EPO1/ 03250 8 the tunour nust be sufficiently well characterised that
it is pdss bHENYr préducke apef bbaiest by %Hb@a@r@@@%%eq%aw%@ 1% he
appropr'a£§ §&§§?%}§"{3 E@&u@éeéﬁﬁibeYSQtb?“aﬂ@%b?&fvfg§§oﬁ§ AadidSt
aspect a of se ectlvely activating or proliterating one or” nore
T-cel | cIbmesaﬁpmwpsp@tefspetmflantant|gen associated wth a pathol ogica
process, conpr S|g$ culturlng under _T- cell.activatin? prollferatlve
condi ti ons, TeSaitkt GRE°Pbt 8Ht Y PXPREFTEI Y Be fESEa@fﬂ ch 2
SpeCI%ICI&a%H&Hf@E ab1LeastcDpeashidaBnhboen Prbhiaargtingtbne antigen
presenting agent and an antigen m xture, said conditions being

suf fi ci enmeye sBteetlvelonas sapbt aRerafly saryam- gerigenappeaayapedmed to
recogni se_ o] t t | .f erate,
wherein Si o i benc 1o RE St (PLOREebE  cOFEETEL BG HFkRE B, BaREE LT e
cell aSS@élht&dthahlﬁgidrp@tbbhﬁgraahvprooa§$tbyna paoTessllconpri sing

| ysis, extraction of protein or tide tu b the fornatlon of
apopt ot i c™ o ES, P%Feﬁ§lﬁéhﬁglnEEH§bE€dCF ﬁV?Pgn? eG+ T BRICYer i ved
fromsai degel be of 0 20: 2opat Qggﬁnhﬁt%Ethﬁgﬁn'aﬁ”é§§§@€h@éegn‘é\&éénsal d

pat hol ogi cal process. The antigen presenting agent may be syngeneic

anti gen presenting sgkht esgngeneshtigenhmiaspser eaicheoRdébiP8y or HLA

mat ched oxgsQes, <25 The a0 LIS ILILULE 5 ALeLerably: dorhysdrl Loma cel

process "by a process npri sing cel
lysis w t houéa@yrpiimati es @éceghu@bneaudoantagynspa@efcaupedteon or
peptide fromthe cell |ysis product,

become activated or to proliferate, wherein said antigen

15 mixture has been derived from a microorganism or cell
associated with said pathological process by a process
comprising lysis, extraction of protein or peptide mixtures,
or by the formation of apoptotic bodies, or by being
produced in situ from mRNA or DNA derived from said cell or

20 a pathogenic microorganism associated with said pathological
process.

The antigen presenting agent may be syngeneic antigen
presenting cells (syngeneic with respect to the T-cells) or
HLA matched exosomes.

25 The antigen mixture is preferably derived from a cell
associated with said pathological process by a process
comprising cell lysis without purification oxr enrichment of
any specific protein or peptide from the cell lysis product.
Similarly, where the antigen mixture is produced from

30 apoptotic bodies or by adding mRNA, it is preferred that no
particular protein or peptide or mRNA is purified or
enriched in the mixture of such materials presented.

As will be seen hereafter, this key method may be used

in diagnostic tests for prior immunological exposure to a



Simlarly, where the antigen nmixture is produced from 30 apoptotic bodies
or by adding mRNA, it is preferred that no particular protein or peptide
or nRNA iwopurdsss ed or enriched in the mxture of such neCEEPE/ES250
presented. As will be seen hereafter, 9this key nmethod nmay be used in
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the cdl | scels @ﬁ@béan@ddebﬁl$hescpkbférebiyhrehosaddwaﬂhlgﬁa mi.xt gEe i S
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15 presentation may be considered. 1In particular, immune
suppressive factors may be removed or blocked.

The process of cell lysis can be carried out in a
number of known ways, but freeze/thaw cycling of the cells
is preferred.

20 The cell from which said antigen mixture is derived
is preferably allogeneic with respect to said T-cells. This
will generally be the case in the diagnostic tests described
below, but where the eventual aim is to label the T-cells
and use them for finding the location of pathological

25 lesions such as tumours, there may be occasions where the
cells are from the individual mammal in question (syngeneic
or autologous). For instance, if one tumour has been
located and removed or biopsied, it may be desired to
multiply T-cells having specificity for any antigen produced

30 by the tumour that the immune system has taken note of and
acquired memory for. Cells from the tumour would then be
used as the antigen source in the method described above.
The T-cells produced might then be labelled for the purpose

of finding other tumours in the mammal or might be armed



| ocated and renoved or biopsied, it may be desired to multiply T-cells
havi ng specificity for any antigen produced 30 by the tunour that the

i mmune sweoenras taken note of and acquired nenory for.PCREPE/f323M t he
tumour woul d then be wused as the antldbgen source in the nethod descri bed

above. The T-cells produced mght then_be.|l abel l.ed for.fhe rpose of
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up protei and_peptides from. their I t oces as to
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Il nol ecules and thus to activate both CD8+ 20 and CD4+ T-%elgaoﬁs t hought
to be uni BEESEBtdEAdEPEEC LRSS Stakec OfdPRGy 2t ERPs maRfe S tOF Ki ng the

invention.whhl (BLOSUEE 13 Mibidhply ed Ires! lakighbureowhictle GRRHANNS map4+ or
CD8+ T-ceF%% or otﬁ. An alternative proceduré is to use antigen presenting
25 cel | s whenhbar edded ¢ast-her eddnineshtdepdmingcy ced. sMemec Fuds urgde ipr esent
'n blood | mich greater MYIPers;Hian (ke
15 Dendritic cells take up proteins and peptides from
their environment and process them so as to display peptide
fragments thereof in both MHC class I and MHC class II
molecules on their surface. The ability to display both
class I and class II molecules and thus to activate both CD8”
20 and CD4* T-cells is thought to be unique to dendritic cells.
Accordingly, this manner of working the invention will
produce a multiplied T-cell culture which contains CD4" or
CD8* T-cells or both. \
An alternative procedure is to use antigen presenting
25 cells which are at least predominantly monocytes. Monocytes
are present in blood in much greater numbers than mature
dendritic cells, so the step of maturing the monocytes may
be omitted. Generally, peripheral blood mononuclear cells
(PBMC) containing both monocytes and T-lymphocytes may be
30 used without separating monocytes and T-lymocytes. If
desired, already activated T-cells in the sample can be
killed by treatment with a suitable antibody such as anti-

TAC or can be removed, such as by binding to an antibody on

magnetic beads. In the former case, any surplus antibody



dendritic cells, so the step of maturing the nonocytes may be omtted.
Ceneral ly, peripheral blood nononuclear cells (PBMC) containing both
nonocyt esvand70b3s ynphocyt es may be 30 used w t hout separapcTvgpomnsesyt es and
T-1ynmocytes. If desired, already actlivated T-cells in the sanple can be

killed by .treatment. v%n;etegj a suitable %}E%%’é’&'ybéf@]e rar%tc?égé -%iafgf.%#):‘t itk be

renoved, s&(}h as by binding to an an y on g

former casedcay it pliise and b ogiy WB 10 / 700382 PCH BP0 3250 11 wi l |
itself need to be neutralised before proceeding so that it does not
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activated 5 T e they are used in the nethod of the invention.
Monoc§t esl -ared lanlbe faidte thedi spt aysedt igephe peprodest Ghe M e bissn | |
nol ecul es and _so will only actjvate CDA4+ T:- cells. Th se of dendritic
cel I's and nond&NEY &GS Ia%%v%njﬁ) ?‘kg]s%e%?i%%as%gavyan?%%l ealn(g %‘?%tgl vant ages.
The avoi danegiofc1dde 5t efoDicibdsirang sendtilienTeldstiwats ¢ms'a Tvaj or
advantage fromthe point of view of speed and | ack of conplexity in
routine uellsHowever, CD8+ cells may be needed or advantageous for sone

pur poses, as diacussed fUsLE; e 10 Dol ou aTHenaALL0e0: Rl £EETIARG agent May

conpri se exosones. hese are vesicles secrete y antigen presenting cells
i ncl udi ngrdBgaumhos yd@sanndgdenandt dtsaévéstagbey aflee dueidenceestri bed in

WO 00/ 28001, WO 97/05900, Thery, C. .et 20 and Zi.tvogel , L. et al. These
menbr ane V%R srb?‘é‘g}rl?%nﬁ??g’ﬁﬁlﬁ/l—ﬁeﬁﬁsgoﬁl%gn eg‘—fla 3IPY T-cell

costi nul af @fynt AMd eEHbRSchEOpoUSE 88 dnbivoeh E%@é@néhdﬂlglagﬁ%ﬁ inthis
invention they should be HLA ' matched with the T-cells of the patient but

need not demfeexiey inoneuhénpaufent . Hawevetel FB8” 2pkke P disfed
obt ai ned ££QQA$E£%QSQO§QHPE% gg&E-BS§LBQSE?laS discussed further
15 below.
The antigen presenting agent may comprise exosomes.
These are vesicles secreted by antigen presenting cells
including B-lymphocytes and dendritic cells. They are
further described in WO 00/28001, WO 97/05900, Thery, C. et
20 al and Zitvogel, L. et al. These membrane vesicles display
functional MHC class I and class II T-cell costimulatory
molecules. For use as antigen presenting agents in this
invention they should be HLA matched with the T-cells of the
patient but need not be derived from the patient.The T-cells
25 are preferably obtained from a blood sample (PBL-peripheral
blood lymphocytes). Other suitable body fluids may be used
as sources of T-cells, including cerebrospinal fluid, bone
marrow, pleural effusions, cells within the lymphatic system
(lymph, lymph nodes, spleen), peritoneal effusions, urine
30 and sputum in certain cases as well as saliva or tears.
To increase the numbers of antigen-specific T-cells in
the sample, individuals may be treated with certain

compounds including such that



bl ood | ynphocytes). OQther suitable body fluids my be used as sources of
T-cells, including cerebrospinal fluid, bone marrow, pleural effusions,
cell s wi twdni/tdess | ynphati ¢ system (|ynph, |ynph nodes, spCEER)1/03p&ritoneal
ef fusions, urine 30 and sputumin cergain cases as well as saliva or tears.

To increaseghhendkithes St b ARhbELE- SRECHELL: T el Srip i Lhe sanp! e,
individuals may be treated with certain conpounds including such that WO

01/ 70938 PCT/ EPiT259ped2f 8 Tneebhseus ey novbeksnand peaterably of
circul ating igensspecifjic T-cells using. cyiokines r ef er abl IL-2
(Demir, G et @ )ég Q%%‘F‘)Jrf’-_l “(Wbr? ii_n"iﬂfld .L'e%/é Q‘?],"t%ﬁfmpbgési b?% al so

I NFa, which mayyy hduee 8oLk 960 5 BRECHTFE, TaReLh SmiwCiahtL el anfiget-al) or
| L-18 enhancing T-cell response (Ju DWet al.). b) increase the nunbers
and réactivitywifcciiculatehlys adchmgentspechfiet Tatklds Ihmidi sing the

pati ent using - aé:ci nes fr ag uvants, e. @MO C) increase the
i munogeni ci ty~ ot t e " Pat hoF %Ji ERPPOUPEcEdY- b cytotoxi ¢ drugs
(Schrmittel, bAigiredde to¥ dasBebohrdbpdyctadiayi on CasRIQNinR B. et
al; & Safwat, A.); and IFNy, which may up-regul ate tunour-associated

anti gen expres¥toFIFShFPefitiE Tefells hnpungyingcilaseathent-eeing
co-stinul at ory, ease_hk - cel L Lnhihit effect of cells or
substances in vagée?%gﬁéerg? %?glg\égré%(gﬂ olrs'gf o%?% ?%% pat hol ogi cal process,

i ncl a@i ng coipowdsasdat hé ntmeasegéhicnupbef st2 pathohogioal of circul ating
antigen presenting cells uch as GMWCSF, 1L-4 (Roth, M D et al), and
FIt3 ligand (7 ees,éMllA?f‘églﬁfF)?yE‘éF‘axhﬁt?gﬁ‘éﬂé m?§$1a%t%%§~ deri %%e from a
cancer cell. 2Zb A 08881 ¥hY1ESHEEPM-8B1 8t L BAN (BRR=tyRe Rf selérmay be
conbined or cells of different types may be m xed before or

al; & Safwat, A.); and IFNy, which may up-regulate
tumour-associated antigen expression (Shiloni, E. et
15 al) .

d) increase the T-cell co-stimulatory or decrease the T-
cell inhibitory effect of cells or substances in
peripheral blood and/or around the pathological
process, including compounds that increase the numbers

20 or function of circulating antigen presenting cells
such as GM-CSF, IL-4 (Roth, M. D. et al), and Flt3
ligand (Morse, M. A. et al).

Said antigen mixture may derive from a cancer cell.

25 Antigen mixtures from more than one type of cell may be
combined or cells of different types may be mixed before or
after lysis. Said antigen mixture may derive from other
kinds of cells involved in a pathological process including
cells infected by a parasite, fungus, bacterium, virus, or

30 prion. Parasites include protozoa and amobae. Suitable
examples of such cells will include cells from patients
infected by tuberculosis, malaria, leprosy, HIV,
aspergillus, cytomegalovirus or prion diseases such as

Creutzfeld-Jacob disease. Pathological processes producing



after lysis. Said antigen m xture may derive fromother kinds of cells

i nvol ved in a pathol ogi cal process including cells infected by a parasite,
fungus, beeoerdssn virus, or 30 prion. Parasites include peDER@IOB23Nd
anobae. Suitable exanmples of such cdBls will include cells frompatients
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Pat hol ogiicalersacesses produci ng WO 01/ 70938 PCT/ EPO1/ 03250 13 chronic,
encapsul ated | ocalised | esions are of particular interest. The
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T-cells having pre-existing specificity for an antigen (as opposed to

nai ves T- éelrsesmaa b oissateried detdegentat egori sable as (1) nmenory cells
and (2) in vivo activated effector.T-cells. Effector T-cells are or have
very 10 recent ’fegle]ﬁ]afé%‘(‘bloré%oplf%‘%}ﬁjt?blerﬁ? ercn%aﬁf/l%e%o%ag%t?rrl}gl o

pat hol ogy(asThspgeuad wJ-6£lvs Taye bes di i dease | ebos idosed whilsh are resting
and those which are activated(Sallusto, F. et alf. _These various T-cells
may be cHR@PAG SHOIE Tt [ VatTIreLY ofed 551 #PF n{24 t19 Bkeayachhrr e

prol I fer al @ i dinder condi U ppse Aol H1&L1 119 281 6GH MYy ydhys, ef fector

T-cells and activ menory S may be easier to activate in vitro
t hanipestraupmeEnpriyeael éspoddd tsehmcigent ynofmahky coment f balst is@da may be

enployed as a tool to differentiate betwee resen recent_and | ong ago
20 exposRAERULER i gehire I RETHEY chsesh SprP%%g“?]%) (g&’ﬁbé%ﬁielmf‘ﬁr%}ﬁ%ﬁeon-goi gg

pat hol ogynidie £xd endsOingcthyathofe wehbRVeEe May: Deatis@dsguanstdptively to
asses the extent of the pathology. This may be used to determ ne the

probabl e etexalent ofhesmoverbpust herepht hBrvghe apdueedrta pePYod to 25
measure rosPanse 40 LISALTEN n R 5:LPS! 4885 L NahE! 8L B0l Prerate

15 under conditions of differing selectivity. Thus, effector
T-cells and activated memory T-cells may be easier to
activate in vitro than resting memory cells. The
selectivity of the conditions used may be employed as a tool
to differentiate between present, recent and long ago

20 exposure to antigen. 1In the case of present exposure
through on-going pathology, the extent of activation
achieved may be used quantitatively to asses the extent of
the pathology. This may be used to determine the probable
extent of tumour or other pathology and over a period to

25 measure response to treatment. This includes in relation to
malignant disease detecting occult metastases or recurrent
malignant disease. Thus, the invention includes such a
method practised to determine whether the said mammal is
subject to said pathogenic process, for use in order to

30 establish the diagnosis of the pathology, to evaluate the
effect of treatment of the process, to estimate whether
there may be residuals of the pathological process after
treatment, to predict the likelihood that treatment may have

an effect on the pathological process or its residuals, to



mal i gnant di sease detecting occult netastases or recurrent malignant

di sease. Thus, the invention includes such a nethod practised to determ ne
whet her tweoraivas nanmal is subject to said pat hogeni c prBCEEB)1/(3230 use in
order to 30 establish the diagnosis d# the pathol ogy, to evaluate the
ef f ect ofptedatirerte gprohropiscessn respsttnmadermbetrhencet her éimay be
residual s of the pathol ogical Erocess after treatne edi ct the

t
li kel i hod 1 FAES t T e neliE RagCRESe aR eF?eEFtbﬁaFﬁewgﬁFﬁﬁgogﬁﬁal process or
its resi dudSesd P PALL0238 EgéEPB%iQ§2§9eaéﬁeﬁEed' ct the prognosis wcn

respect to recurrence or final outcone fromthe process, and to estimate
whet her the precdssrhiiscedtar spdcafienlpyi activahesehy. tFmﬁvﬁeﬁeiicells
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activati ngadgneoir besdet rd pathotogydassociraredeabt agemsatbygaswsaj:ng t he
ability of suspected antigens to specifically re-stinulate, these T-cells)
or to veﬂ??yDWWEFr%%ﬁm?lﬁﬁytﬁ§59§%ﬁBF@g?niegFBEaﬂpﬁnaﬁﬁFﬁﬁanaeEE?|bed bel ow

by testingoife: ¢ egethoBpgteohingnt sokakedoTapekh 81401 kpoya Lumputaagsoci at ed
anti gens or tO a pr epar atl1on contal ni ng unknown t unour - associ at ed

anti gens.thesa Twrehes) aspetd, vehéfinvbat reaul hcplideseappbhhddgyl15 for

d f
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sanpl e frewe ai seraedd sakdllsanpl Rneant aliRbOY- Es@ebhateaxaﬁshggnsabﬁl
T-cells to a library of antigens form ng a conplex antigen mxture, and 20
det ecti ngt@ %r@r%R$§@Fh@nTC@€2P1§$§6lﬂPBPPanBPmQHruﬁﬁﬁéﬂﬁatéﬁt|gen in said
conpl ex ant dﬂg i xture. As further described bel ow, such a nethod may
detect sal pecificity by attenpting to selectively activate or
proliferate onenosa filoreh&rcekpeckonebeednhespeonf inclodeana method

15 for detecting prior exposure of an individual mammal’s
immune system to an antigen associated with a pathological
process, comprising obtaining a sample from a mammal, said
sample containing T-cells, exposing said T-cells to a
library of antigens forming a complex antigen mixture, and

20 detecting a pre-existing T-cell specificity for an unknown
antigen in said complex antigen mixture.

As further described below, such a method may detect
said specificity by attempting to selectively activate or
proliferate one or more T-cell clones each specific for an

25 antigen associated with a pathological process, comprising
culturing, under T-cell activating or proliferative
conditions, a T-cell mixture from said sample, potentially
including T-cells having a pre-existing specificity for at
least one said antigen, with an effective antigen presenting

30 agent and a said antigen mixture, said antigen mixture being
derived from a microorganism or cell of a type associated
with said pathological process by a process comprising
lysis,extraction of proteins or a peptide mixture, or by the

formation of apoptopic bodies, or being produced in situ



25 antigen associated with a pathol ogi cal process, conprising culturing,
under T-cell activating or proliferative conditions, a T-cell mxture from
sai d sanwepi/posentially including T-cells having a pre-PRP&T/EPIINF250
specificity for at |east one said anfigen, with an effective antigen
present i nrd0 aBBAt candNa sairdvant irgem maxiicel1Sakd paRticgen ik Xt ure bei ng
derived froma m croorganismor cell of a type associated wth said

pat hol ogi CaFTBPoeaEs Spy 28SRC3aEss ¥Waipr Ssilhy Patysilogdsedasricerssf. prot ei ns
or a peptide nhxkHr @cowek<hy f,0 I~QiN i.C i_,es, or .heing
produced in situ WO 01/78358%%%$7EPE%%%ggggg&ﬁggﬁg%%gﬁRﬁ%ggﬁgﬂﬁAsaégived
trom sai dTceRrl18r tpathogetivge migentorcgawirsmiass eaiiat edtwigkhssaifdsaid

pat hol0gi cess. . A so.h ver, .such net hod may conpri se exposi ng
said T-ce ?Er?%?agéas ure gﬁéhw%goﬁﬁﬁ%sFﬁﬁ%yﬁﬁda&ﬁ?ﬁgéﬁ§e Ss&PYLTY Ribrary
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specificity . for,an antigen in said library. Said library of antigens may

conpri se I nertt u € WHR Sc pesdnay in the
i B%b@'éégrBBM 8%t GObHIEENRDREYL CESP TR tigkscbbusdniy MECin th

formof subbbaees. (WaheNi! Molschocknebudgedigery and eppamers) 10 and

may be bound to a carrier such as a magneti c béad. f0dS Fof bi ndi ng

T-cel | s havlhgmarpr éwhiicst itegm Speciof iicflydeodimepeptinde tateafdkess) osed in
VDQGG%QQG%Hd ¥999£13 95 ng in Luxenbou%%ggﬁ al. In these previous nethods

however, the Spéctfi cPtY ot <t Re CFEESFs $5 EsEEAFALFyPRABWN and a

singl e pepti demaBEoused£r 8tReH nghan cea160MBLARgTLX b o0f sunkgown pepti des,
including peptides froma nultitude of differént proteins. However, the
met hods ofPprésént FHgLpepei Beptbegnariendimatoskdssn WOPENREI6Rass |

o o SSndaES B Lot 1658, ARBURl B 01 SR MRSECARLERET 058 L1
nol ecul esmeébhatisooendirng thet wperithe iMydCofokeeuirese1aadwggch peptides in
the qk¥tuégsg§tggflgiﬂgo%% gg% gHgingle peptide was used rather than
a complex mixture of unknown peptides, including peptides
from a multitude of different proteins.
However, the methods of presenting peptides bound in
MHC class I or MHC class II molecules described in these
20 publications can be adapted for use in the present
invention. Complex peptide mixtures may be contacted with
the MHC molecules to allow binding between the MHC molecules
and such peptides in the mixture as can bind to the MHC
molecules, and the resulting bound peptides can be presented )
25 to the T-cells of the sample to see which if any will bind
to the T-cell receptors.
Thus, T-cells are detected on the basis of their
specificity rather than a combination of their specificity
and their ability to be activated.
30 The MHC molecules may be bound in turn to a detectable
label of any kind, and may be bound to a solid support which
is separable from the mixture, for instance magnetic beads.
In a further aspect, the invention provides a method

for detecting prior exposure of an individual mammal’s



nol ecul es, and the resulting bound peptides can be presented 25 to the
T-cells of the sanple to see which if any will bind to the T-cel

recept orsvoohum3s T-cell s are detected on the basis of thePe€T/EBpes2ioi city
rat her than a conbination of their speécificity and their ability to be
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of any kind, and may be bound to a solid support which "is separable from
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associ at egewerh iyepat lholtdgiatal omprocdsEercanrprors ng elira m-rg1a sanple from

a m |, said_ sanpl e_containi menory .or effector T-cells, attenpting to
sel eg.tr?velcéogg i vat Gc’lpeﬁrlél%icf #&1 ETo M IS AE SR e Wditdhés each

speci fic bathanogitiageprazet almpMildi g RAthe!ieg calndy06es$, jcoNpri sing
culturing, under T-cell activating or proliferative conditions, a T-cell
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for at le one : gal i g i L ffective 10 antigen _Rresenting
agent (\/\h??%mrrgélge S%y%gtglde%c%tae\#ttﬁgéﬁi@/ gpggglrﬂl:f%g mcee%r %'re L,&Smat ched
exosones apeahdve) famd aan leantt gere maxidiaetisgird antdhgem ridckdtavei ng
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pat hot 0gi B8 TBFBcBEESH a9 G883 dMils MRy IRfsisy RIS iex PP4dEedn of
protein oprReRhikdagTicel UL HrOmIRY ralt@h SO Rl AR O AR %P*ag%es, or by

bei ng produced in situ from mRNA or DNA derived fromsaid cel ra
pat hogeni @ntABERoBLgFANIrem SSsctiagtdden mixtaing freting cgirdaledpfocess, and

et ect SR IBLESLY ALY Bl QLS 40, Qleg sual, the
a presel epbetlolanticg@nprocess by a process comprising lysis,

15 extraction of protein or peptide mixtures or by the
formation of apoptotic bodies, or by being produced in situ
from mRNA or DNA derived from said cell or a pathogenic
microorganism associated with said pathological process, and
detecting said selective activation or proliferation.

20 Once again, the antigen mixture is preferably not
purified to boost the concentration of a preselected
antigen.

It will be appreciated that in these diagnostic methods
it is not necessary that the patient be known or even

25 individually suspected to have any particular pathological
condition. Such a method may be employed when said mammal
is asymptomatic with respect to said pathological process.
Alternatively, the method may be employed advantageously
where some symptoms have appeared which are not diagnostic

30 of the pathological process.

Additionally, the methods, and in particular the method
by which in vivo antigen-stimulus dependent specific T-cells

are detected, may be employed in mammals when the nature of

the pathological process is known, to estimate the extent of
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have any want/7o988 ar pat hol ogi cal condition. Such a net hoBECcaypois2mnpl oyed
when said mammal s asynptonmatic w tli respect to said pathol ogi cal
process. PAkhedpali veby evelleatet hoe eaydie enployved revanirageeusly where
sone synptons have apgg&red mhigg are not diagnostic 30 of the pathol ogi cal

process. RAAFEFGnalPy SSEH@e: Hogshexnfhied Spairy b8 aestdeiakst bdd thsy whi ch

in vivo aprQQEOQEE”ﬁ&%&e@%p%QQ%QIt%%%%HEEQ,Tt%eb%%ed%r%hgggﬁ%%%%cenay be
enpl oyed in manmal s when the nature of the pathol ogical process is known,
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treatnment. 10 It is a particular advantage o I's techni qué that it may
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general | ymhg biecmpseyetf whbeeTrel haragenabtal aaddf Lemiaehl pedcsaapl e and
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pathological 39 Br gGRBIES maly BLAEARLY TNRWSYEN repRldoBiboREed a0t vati on
antigen recognition capabilities of the whole T-cell
15 population of said mammal. This will generally be the case
if the T-cells are obtained from a blood sample and no T-
cells are selectively killed or removed.

Optionally, said antigen mixture is derived from

multiple cell types associated with respective pathological
20 processes.

Preferably however, said attempted activation or
proliferation is repeated using one or more further antigen
mixtures each being derived from one or more cell types
associated with a or a respective pathological process. The

25 term ‘‘repeated’ in this sense includes conducting said
replications simultaneously with the first said attempted
activation or proliferation or subsequently.

There are a number of established methods for detecting
activation or proliferation of T-cells (Romero, P. et al.).

30 These include detecting activation by detecting the
expression of cytokines including IL-4, GM-CSF (granulocyte/
macrophage colony stimulating factor) TNF-a, IL-2, IL-4
(Schmittel A. et al), expression of Fas ligand (Els&sser-

Beile, U. et al), intracellular perforin and granzyme B
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abi | iy of therptdféferavedmeyl hAdspobkydetanatedehyptodueprigdcePtake” which
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m)nocyt es,
15 production,Ca“’flux, or uptake of a dye such as 3-(4,5-

dimethylthiazol-2-yl)-2,5-diphenyl-tetrazolium.

The cell from which said antigen mixture is derived
will normally be allogeneic with respect to said T-cells.
Said antigen presenting cells may be at least predominantly

20 dendritic cells or may be at least predominantly monocytes,
as discussed above.

Preferably, the T-cells are PBL but other T-cell
sources may be used as discussed above.

The antigen mixture will derive from a cell associated

25 with the pathology with respect to which one wishes to
determine the prior exposure or non-exposure of the mammal.
Such cells may be any of those discussed above in relation
to the first aspect of the invention. Said attempted
activation or proliferation is preferably conducted against

30 a panel of antigen mixtures derived from respective cancer
cell types, or other suspected pathologies such as cells
infected by a bacterium, a virus, or a parasite. The
antigen mixtures may be tested in the assay procedure either

separately or in admixture. Where they are tested in



as di scussed above. Preferably, the T-cells are PBL but other T-cell
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uncertain type in which the primary tunour cannot be found. The i1nvention
provi des thara dng therataspetcth &t nkedod sdme tumour specificity may be

15 useful for establishing the type of tumour. This would be
especially relevant in individuals diagnosed with
disseminated cancer of uncertain type in which the primary
tumour cannot be found.

The invention provides in a further aspect, a method of

20 producing labelled T-cells adapted to migrate to the
location of an antigen producing cell or cell cluster in a
mammal, comprising purifying or selectively multiplying in
culture, by a method of the invention described herein, T-
cells from said mammal specific for an antigen produced by

25 said antigen producing cell or cell cluster, and conjugating
a detectable label to said T-cells.

The terms “conjugating” “conjugation” and “conjugated”
in this context embrace all forms of association between a
T-cell and a label such that the T-cell and label remain

30 localised together. This includes endocytosis of label into
T-cells, covalent or non-covalent bonding of a label or a
label containing compound to the exterior of a T-cell and
covalent or non-covalent bonding of a label or label

containing compound to an internal structure in a T-cell.



20 producing labelled T-cells adapted to mgrate to the |[|ocation of an
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| abel gontgjni ng-~co upgd, to am.internal structure in a T-cell. WO 01/70938
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radi o Iabelg@incl de 111In, 99Tc, 55Cr, 57Cr, 110ln, 86Y, /6Br 41,
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may be cophugatiedi:tg:T-¢eld [ s ation.in their .DNA.in the form of
1241 containing 5 i0do-2' - eog%&}fg?ﬁgg%% % y%?&?hetgﬁéﬂgﬁﬁlcﬁé advant age
of this Pharkdt witht hbecelaughtied delils.vi the th®elakallli e shanadad th the

daug r | Ls. The bel_. will he retained 10 by the T-cells for as long as
theyhgﬁrvﬁgé%ﬁﬁh§ngﬁ'@Srégﬁhgﬁcgo@ghﬁﬁa§Pewa§§F§1§ﬁch as Gd or Fe will

i ncl ude super pagasBgeetic@oRARRREGHLEER 8dHuhth (SUeh oot Bat JSthey will be
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transl ocat’thg SPgAHFepEPPiEde PESARIESRY: isuchnaberly- treat efeptiictie such
dgent o They R pat bR i Ben et L Mg o Ges TOF WRECPREG RY | favouri ng.
such agentspjeggti3ELEX GSussmananM Sraglslakhting signal peptide
15 (MTSP) such as HIV-1 tat peptide. (Josephson et al; Lewin
et al, Dodd et al). As these are negative contrast agents,
they may best be visualised using modes of MRI imaging
favouring such agents, e.g. TELEX (Sussman M.S. et al),
which highlights short T-2 values whilst supressing long T-2
20 wvalues.

Although the MTSP nanoparticles have been disclosed
previously as magnetic resonance contrast agents, the
ability of T-cells to ingest such particles may also be
exploited using other types of label. Thus, a tracer radio

25 label may be incorporated in such MTSP nanoparticles, either
in the core or in a coating (suitably dextran) surrounding
the core. The tracer may constitute the core or may be
mixed with other core material such as iron oxide.

Essentially all suitable tracer isotopes emit a gamma-

30 guantum (may be via a positron) well above 50-100 keV, and
they do not emit beta-particles (at least not of low
energy). Examples of low energy tracers are °°Tc (140 keV)
and "*’Xe (80 keV). Cytotoxic isotopes on the other hand,

which for use as labels should be avoided, are



whi ch highlights short T-2 values whilst supressing long T-2 20 val ues.
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T-cells labelled according to this procedure may be

15 administered to the mammal from which they derive and will
naturally home to the site of cells producing the antigen
for which they have specificity. This may be used to locate
a primary tumour or its metastases. Both the tumour type
and the presence of the tumour may be previously unknown.

20 By locating such a tumour at a stage in its growth which is
earlier than is possible by known methods, one may in many
cases allow the surgical removal, radiation therapy, or
chemotherapy destruction of the tumour before it has spread
to other sites, so that the tumour may be eradicated.

25 The antigen-specific accumulation of T-cells at the
site of pathology is indicative of the specific antigen
being present at that site. Thus, the technique is a
bioclogical tumour marker and may therefore complement other
visualising techniques such as CT, MR, SPECT and PET which

30 are not diagnostic of tumour cells.

Treatment of the individual to enhance the pathology
localisation of labelled antigen-specific T-cells may

include those that
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clinical trials, successful |ocalisation of educated. 15 peripheral bl ood
| ynphocyt®s PRrEafCetisattidify 1k BFhictHan é%fed”\‘k}ltbﬁ&&rpyacﬁ"&%ﬁt“ces

treat ment (Pﬁk%‘a@pires%oxe%a?ét)oréﬂ@_‘ieé’ to assist in maintaining the
viebtiity o tIS clinical trials, successful localisation of educated
15 peripheral blood lymphocytes in cancer patients has been
achieved without adjuvant treatment (Mukherji, B. et al).
However, to assist in maintaining the viability of the
administered T-cells and to improve their localisation to
the tumour, appropriate doses would preferably be given to
20 the patient of one or more lymphokines, preferably IL-2
(Fisher, B. et al; Pockaj, B. A. et al,) and IL-12
(Mortarini, R. et al).
Localisation may possibly be enhanced by administration
of compounds which may increase the numbers and/or function
25 of antigen presenting cells at the tumour site(s) such as
GM-CSF and IL-4 (Roth, M. D. et al,; Kim, J.A.) and F1t3
ligand (Morse, M. A. et al.
Also, the expanded T-cell culture could be treated to
facilitate T-cell localisation through induction with
30 chemokines or induce the expression of chemokine receptors,
integrins, L-selectin and other surface proteins
facilitating homing of the expanded T-cells (Agace WW et al)
The administration of a cytotoxic agent may be

preferred as one clinical study showed increased
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, conprising adm nistering
The present invention provides in a further aspect a

method of determining the location of an antigen producing

cell or cell cluster in a mammal, comprising administering

said labelled T-cells to the mammal that was the original

source of said T-cells, allowing said T-cells to migrate to

the location of said antigen producing cell or cell cluster,

and detecting the location of said migrated T-cells from

said label.

In a further aspect, the invention provides T-cells

specific for an antigen, said T-cells being conjugated to a

cytotoxic material, or to a material capable of being

transformed in vivo into a cytotoxic material, or capable of

causing a pro-form of a cytotoxic material to be transformed

in the local vicinity of the T-cell into said cytotoxic

material. The term “conjugated” has the meaning given

above. The term “cytotoxic” should be understood here in a

broad sense to include all factors that will lead to the

stasis or death of pathological cells or microorganisms via

mechanisms other than the killing activity of the T-cells

themselves. These mechanisms will include angiogenesis

inhibition, growth reducing factors, differentiation



said labelled T-cells to the mammal that was the original source of said
T-cells, allowng said T-cells to mgrate to the |ocation of said antigen
produci ngvaeei/fo9ss cell cluster, 20 and detecting the | ocapCBEP@i03ZRI d
mgrated T-cells from said |abel. In4a further aspect, the invention
provides T-cells specific for an anti said T-cells being conjugated to
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above. The te tot oxi ¢c" shoul d. be unders ood hf e in a 30 broad sense
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activity of the T-cells thenselves. These nechanisns will incClude
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01/ 70938 CT/EP01/03 50__24.1indudc actors-and-i dul at tlng
factors. H%%?%ﬁ%a tﬁaPaé% ?oeﬁgE%néérél%ﬁc% nnahgﬂg FRar %%Ils into a

non- pathgf@g¢@aina@pah@éﬂtlaﬁluH@dcekDMEyen1n§aabaﬁslt9abf greetry inprove
the natural_action of _T-cells by_for instance 5 pronoting their homng to
tunour si¢ekt %rt?%BF?%E?ﬁnbsthéFFUd§ﬁeC|f|C|ty to target a tunour protein

are @xcl uded. ?g%taéB vggggr'@kggaaéel@ eélﬁéeEBh”Hoé bﬂﬁ?ybéed

t her apeutic |n ependent the cell killing activi of the T-
cells thems@iﬂeed|Eornthadepeui@cThergoBesaWedh erpandedlTdeel kydcan not

only be. Tgefyetc! ohutherapeut o, putpases i Lh Ladi onuphldes sudcs
pur poses. fJbeﬁﬁeﬂggéﬁtgétFg@§ogegldTh@@bU&@dlg@aa&1bﬁgobbamdlmnanﬁa@tlng
cells for inproved i munol ogical 15 recognition, factors inhibiting cel
gromﬂh/d|gege@n1nvolved in affecting cells for 1mproved immunological
15 recognition, factors inhibiting cell growth/division,
factors inducing apoptosis, factors affecting cells
supporting the pathology, e.g. in cancer affecting
endothelial cells lining the blood vessels using e.g.
inhibitors of VEGF (vascular endothelial growth
20 factor) (Claudio PP et al.; Ding I et al.), or the T-cells
could be infected with viruses producing the above mentioned
substances.

Preferably,‘the T-cells are conjugated to a poten-
tially cytotoxic material capable of being transformed into

25 cytotoxic form in the body of a mammal by localised
administration of a stimulus to the body of the mammal.

By way of example, the potentially cytotoxic material
may be °B which is transformable in vivo by bombardment with
thermal neutrons to produce o particles and 'Li. Boron may

30 be conjugated to T-cells by methods described below.

More specific details of methodology that may be

employed in the various aspects of the invention will now be

described.



factors inducing apoptosis, factors affecting cells supporting the
pat hol ogy, e.g. in cancer affecting endothelial cells lining the bl ood
vessel s wsong7m3gy. inhibitors of VEG- (vascul ar endot hel pat/Egoicnseiv 20
factor)(Claudio PP et al.; Ding | et2al.), or the T-cells could be
infected with viruses produci ng the above nentjoned substances.
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met hods desesi begypehow. grdhienspeci fic details of methodol ogy that may be
enpl oyed in the various aspects of the invention will now be _described. WO
01/ 70938 PCT/ Ependnipio cegl%@ﬁ@d@OFoiaom@rla@nnghﬁep:eﬁBh%%ohl§aﬁp| es

are wi del ribed. Ln. irer r = A 8358; eteal).
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Dendritic_cells are not common in t ri pheral . bl pod t _may be obtained
fromthe %éﬁ%rﬁﬁﬂﬁﬁl(B?FﬁrﬁrSEegg;oEEuﬁgpﬁgiﬁ aﬁg gi?BEEHFFEéing

nonogy esm@sodesssi Redni But Bsr, | ti.enatypec(PetRis-8f ahd Ghueknaanigt al) by
cul turing 10 nbnocytes with GWCSF, IL-4 (interleukin-4) and optionally
TNF- a (tumeBranécunsiug hactosia) favepraopepived of parfied odawpsfebbnocytes

may be isolated fromthe peripheral blood of the same nanmal by their
property ®fY8dhering to plastic 15 surfaces. Thus, after nononuclear cells

are separated {iLQBkyvtes may be isolated from the peripheral blood of
the same mammal by their property of adhering to plastic

15 surfaces. Thus, after mononuclear cells are separated from
other blood components by Ficoll/Hypaque centrifugation,
monocytes may be captured and separated from lymphocytes by
adhering the monocytes to a plastic surface simply by
suspending the cells in a suitable medium in a plastic

20 tissue culture flask and decanting non-adherent T-cells.
However, generally the most suitable method for obtaining
monocytes for use in antigen presenting cells is simply to
irradiate PBMC so as to prevent the T-lymphocytes therein
from proliferating whilst leaving the monocytes fully

25 functional. Monocytes for use in re-stimulating T-cell
clones so as to propagate them may be prepared this way, but
for presenting antigen to T-cells in a diagnostic assay it
will not generally be necessary to separate the monocytes
and PBMC may be used as obtained from the patient.

30 For use in presenting antigen to primed T-cells,
dendritic cells or monocytes may be allowed to adhere to the
walls of a suitable vessel such as a multi-well assay plate
or purified using anti-CD14 coated magnetic beads. The

antigen mixture may be added to such cells before or with



ot her bl ood conponents by Ficoll/Hypaque centrifugation, nonocytes may be
captured and separated from | ynphocytes by adhering the nonocytes to a

pl astic swobhrow®3si nply by suspending the cells in a suitpol/epemdeiom in a
plastic 20 tissue culture flask and decanti ng non-adherent T-cells.

However, ?eneralli t he nnﬁt suitable nmethod for obtainin nonocytes for
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cl ones sol@aslapiproplghahe Themlimyabd phepar sdet htbewaypaybbe stored
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sui t abl e YREESPsHERSERLANHUFELIVER 148sMYiCpLaPE MBE Bir TfFedlasi ng

anti - CD14  HagpetL a apt.i i Xt ure added such
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to be testédgprbaypdobebeideedn lits MHEr eohasxbebacamsi gntiiveaatl hkagse of
time between th igolation.of. the T-cells,and.their use, they,may be

st or ed b@r?réﬁgPﬁaaihoapﬁﬁéﬁﬁeﬁﬁﬁﬁer.?g %&?i%érﬁ FﬁﬁﬂH@t?Es%bﬂge to a
pept iwde d'sa@haaedibpslapedapltebg@aepr esenti ameekk bR TteeMiE 10t MHC ||

T-cells expressing a T-ce receptor having a high affinity for the
di spl ayedPpeptfaratn tesinkm meposyt Theedhs avdi eafeatandT-areliaduced to

prolifera t.h i e ith_ 10 a_fLs pepti de, smal
nunber s o%ﬁ?gég %sga% Fﬁgpggﬁ?ggbaFgﬂkggfdrn?#§%€r§ﬂ%-géﬁ¥§gand effector T-
cell s speballenfier hbhbheecadtdgenhpeptifderof Terelhe whhlnandehgbl enge has

ended, the effector T-cells will undergo apoptosii but ' a_popul ati on of
memor y T-%EPPEOﬁPFIbPEnﬁiHPPUlatlon of"memory T-cells will remain.

15 If the challenge is ongoing, both memory T-cells and
effector T-cells will be present in the blood sample taken
(Ashton-Rickardt, P.G. et al).

Subsequent encounter with the same antigen by the
memory T-cells or effector T-cells if present will lead to a

20 faster and more intense response either in vivo or in vitro.
The strength of the response in vitro may be measured in
accordance with the invention by measuring the degree of
activation or proliferation of the T-cell population upon
re-exposure to the antigen. Previous studies suggest that

25 memory T-cells fall into two broad categories on the basis
of their activation status (Sallusto, F. et al). Typical
memory cells, which may be termed “resting” memory cells,
are relatively quiescent and need to be re-activated before
expressing effector function. A second category of memory

30 cells displays many of the features of effector cells and
may be termed “activated” memory cells. Activated memory
cells may represent a subset of cells that retain T-cell
receptor contact with small gquantities of specific antigen

(Sprent, J. et al). Thus, activated memory T-cells may be



15 If the challenge is ongoing, both nenory T-cells and effector T-cells
wll be present in the bl ood sanple taken (Ashton-Rickardt, P.G et al).
Subsequemwoenowater with the same antigen by the nenoryrPdF/EROI/S23r
effector T-cells if present will |lead7to a 20 faster and nore intense

response either in vivo or in vitro. The stren%th,of the response_in vitro
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al) . Typic nenpry cells iLch may be ter "resting, _nenory cells,
are relat?%gii ﬁ%?@%%eﬁgagnﬁeﬁ éagtgeﬁgr e&é%g?ggtgayb% oPaseggﬁﬁegg?ng

ef fectsor fapetilon: Ansecondrcatagobieaf THEEDLY 30reell stdi sphaysxbany of
the features of effector cells and may be ternmed "activated" nenory cells.
Act i vat edPRendfylveeefsapaythepréesnt SaCsabsefYbPhéBefsafhat PBLEI A T- cel
recept or : WMt Jant L1 f sspeci-fj.c k ( Spr , J. et
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dependentrangeeoy fewehovurseit aChuwi t Whanmtegentimavedopeandy aaylswith
respect to malignancies, therefore act as an indirect tunour marker. The
det ect | onhd¥e deeeyatBavwhehdr YeTcapabile Pat REFrERARIr 5N hg Hetdt y6 T-cel | s
may ba n_th ; t h i amepti qQne -C alr 0 sone
exteﬁg) a$§95§t?§a?2§1§§§ F%g?é %rgLéggéé%é %ythi%%g’a?%g?lgﬁléégxr ery
brief conTacélukf hiantobgemakn,vivbnad( tgpudakl yohgetrhentigrgecohtbhew hours).

Thus, wheras_ activated nenory cells have been sho t 0 be capabl e of
secretingtPFRFyaﬁF%HPEed6qg®éHSG EYoWaQNtPSBHSCBHtagYS Lal vani, A et al),

resting menoryrpd-gghkseni-a %@”hh@SEhe“@B%Qib@QEEgetboﬂgﬁécﬁnbhgﬁniﬁontaCt
to be activated (typically many hours to days). The exi stence of and the
possi bi | i vgvboadeigen-seochach-dependent T-cells in cancer patients

15 was supported by our data (see Example 14) .Activation of
antigen specific T-cells produces a complex series of
changes in the T-cell which may be used to detect and
measure the process. Activation events include cross-linking
of certain cell surface molecules, intra-cellular events

20 leading to the production of certain enzymes, increased mRNA
and protein synthesis including production of certain
lympho/monokines and activation antigens, expression of
certain activation antigens including lympho/monokine
receptors on the cell surface, replication of DNA and cell

25 division. Herein we refer to the relevant events leading up
to cell division as ‘activation’ and to cell division itself
as ‘proliferation’, but it will be understood that
proliferation is itself a consequence and therefore a
measure of activation.

30 Dendritic cells and monocytes are capable of causing
proliferation of naive T-cells to produce expanded T-cell
populations specific for an antigen which has not previously
given rise to a cellular immune response. This not only

occurs in vivo but is readily achieved in vitro. A number



Vi vo anti gen-contact-dependent T-cells in cancer patients 15 was supported
by our data (see Exanple 14).Activation of antigen specific T-cells
produces ve0 oDNPBEX series of changes in the T-cell which rayEb@/wwd to
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causing proliferation naive T-cells to produce expan -
popul at i ofidespatiibien frdxtarreantd demssiihein h#s huairpr ededfestablygingn rise to

a cellular i e _response. This not only ccurs in vivo but is readily
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the present invention, the conditions should be chosen such that such
primety PAMEAI §@PFoA ToPrImeay snpyrdmetgen preddents .ng T lasimdoes not 5

occur to QAL T Lcant t his i.s, easily achieved by limting the

dur ati on %FEF%QEL% ti%\%attle}?()énQ"(rgjftvetn;'ul:‘éLQ%l ¢el1s beﬁébéwgie RIS Witd 151 ess

t han 48 hepesifprefTecalllly net thwrgandlan 24MOWet e i®n dOWthE g s, and
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sanpl e. The detection of activate
15 increasing the number of antigen-specific cells.

Suitable assays for activation include measurement of

cell surface expression of cytokines like IL-4 or IFN-y.
This may be detected by the filter immunoplaque assay,
otherwise called the enzyme-linked immunospot assay

20 (ELISPOT) (Romero, P. et al). Assays may be designed to
label the activated T-cells with a detectable label or with
a label enabling the T- cells to be isolated by targeting
cell surface bound IL-4 or IFN-y with a suitable antibody.
Commercial assay kits for this purpose are available for

25 instance from Miltenyi Biotec (Gladbach Germany). Cells
producing as few as 100 molecules of a specific protein per
second can be detected. Also the detection of activated
lymphocytes could be performed using multiparameter flow
cytometry. The ELISPOT assay uses two high-affinity

30 cytokine specific antibodies directed against different
epitopes of the same cytokine molecule. The assay normally
involves coating a cytokine-specific antibody to a nitro-
cellulose-backed microtitre plate, blocking the plate to

prevent non-specific absorption, incubating the cytokine-



T-cells. using assays detecting cytokine-producing cells may also detect
non-T-cells, such as nacrophages and NK-cells 15 increasing the nunber of
anti gen- 3p@o0i/fi988 cel | s. Suitabl e assays for activation i neCD#ERIB2a®Ur enent
of cell surface expression of cytoki2fes |like IL-4 or IFNy. This may be
detected by the filter imunopl aque assay, otherw se called the

enzyne- | i nked i mmunospot assay 20 (ELISPOT) (Ronero, P. et al). Assays nay
be designed to |abel the activated T-cells with a detectable |abel or with
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per second can ge et ect ed. so the detection of activated |ynphocytes
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uses t igh-affinity. 30 cytokine specific antibodies directed agai nst
di ffer%\ﬁt Qh%p??%;%gswgﬁlfghe &We 5 e Tolle&ale. it VASSEY MSimdl9 y
i nvol ves poatidgdaceyhekd pa-ispecd ithaatlddgdbd aua-iMd e GeldH0s8rbacked

mcrotitre_plate, blocking the plate to prevent non-specific absorption,
i ncubat i n§Et RBeCYr6RILAE WD (11673938 SPCTIERPRG3PE0E 2hesaslds ngtdel | s at

several di t ~di: i di lL.abel 0 ti-gytakine
ot oty 2A-E5ER s e TR SRR & 8 1F ons of
t he T-cel houumrdeén tedumdde fadded 70, 5%t 0o, flratmaved.s. SERersili nul us to

T-cell, activation y be provided either prior to the assay or during the
i noubt | oRFIBRTYNERT. CERRS G Y RELHETE S8 FQUBRHITER 16 pRekEass aga h

anti gen sbbmg@b&gmé&a%gl@ﬁee, typically takes 6 to 24 hours in a
hum di fied 37C, 50 i ncubator. Several 10 primary and secondary

anti bodi es to SaFpadraycprdkibesy dise addedmemsl driopbaraid flsire2 hours
followed by alkaline phosphatase-labelled detecting antibody

(e.g. avidin, streptavidin, or goat anti-rabbit Ig@) and
15 further incubation for 1 to 2 hours. BCIP/NBT is added to
each well and incubated to form blue spots as a positive
reaction. Alternatively, horseradish peroxidase conjugated
protein may be used as a detecting agent with aminoethyl
carbazole (AEC) as a substrate, producing brown spots. Also,
20 the ELISPOT might be used to measure the secreticn of other
proteins produced by activated T-cells, e.g., granzymes or
perforin could be detected in addition or alone.
The activation and culturing of activated lymphocytes
could be facilitated using various co-stimulatory factors.
25 This could include anti-CD28 (Sansom DM et al) enhancing the
T-cell response, various cytokines such as IL-2, IL-4, IL-7
or IL-15 sustaining cell survival (Vella A.T. et al).
Once an antigen mixture which produces specific
activation of the patient’s T-cells has been identified, the
30 procedure may be repeated preparatively to produce large
numbers of T-cells of the required specificity by
prolongation of the activation process. Generally, this may
be achieved by continued culture of the specific T-cells

with periodic restimulation with IL-2 and/or other



Secondary anti body is added and incubated for 2 hours followed by al kaline
phosphat ase-| abel | ed detecting anti body (e.g. avidin, streptavidin, or
goat antiweabhivss | gG and 15 further incubation for 1 to PChamreiz328Cl P/ NBT
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and/ or other WO 01/70938 PCT/ EPOL/ 03250 30 cytokines, |ike IL-4 (Lewko,
WM & af§larB/ 8r SgPoRERULPEECSr & Takdfor -CRSkCRe ¥ G [FOt WeTKequi r ed

nurber s ofod- 1fgkLacar € 1o0hdl peds clial hed.qgal galy Wel Bofvbheyant i gen
m xture during such continued culture may be desirable, but 5 Care should
be taken antmhpdyacaptheecemdilili-afs meyc et sappresisiaeT ofelthe deeimed

T sed 8pRLagt oL 1S AL 8GN 0,20k PSLATL A, BK S ok Ll epr 000,
antigen nixtdrgeiene WRYkihg Sel-a¢t s ieR-ipepdeatisonich e 17- ¢elihg an
Mhlcﬁjgo ¥?L£il—surface antigen - IL-10 bispecific antibody and

subsequently removing IL-10 marked cells using IL-10

specific magnetic beads. Also subpopulations of T-cells,

e.g. CD4+ or CD8+ cells could be preselected for analysis

using anti-CD4+ or anti-CD8+ labelled magnetic beads.

20 CD4* or CD8' T-cells, may be preferentially selected
using antibody coated magnetic beads. Also antigen specific
cells might be selected by way of specificity. Using for
example magnetic beads coated with tetrameric complexes
loaded with peptides, antigen specific T-cells could be

25 magnetically labelled for purification (Dunbar P. R. et al).
The peptides dould be obtained, e.g. through degradation of
cancer cell lysates. Preferably the peptide loaded
tetrameric complexes should be HLA-matched..

The expanded T-cell clones may be treated to enhance

30 their survival in vivo so as to improve localisation to a
site of pathology. This may be by carefully adjusting the
culturing conditions to in vivo conditions or by culturing
in the presence of one or more agents enhancing survival or

by genetic engineering of the T-cells to produce such an



For instance, IL-10 positive T-cells may be renpved by antibody capture as
I L-10 may be suppressive of the desired activation and clonal expansion.
Thi s coulvdobe7®ehe usi ng MACS select marking |IL-10 secrepPCTgPeigd3k® with

I L-10 using a 15 T-cell-surface antigén - |IL-10 bispecific antibody and

subsequentiyn L emiing Lo 10c AL ke ebLacyshng, Lh- 100, 3peEi L1 o rRgDet i ¢

beads subpopu at1 ons of s coul d be
pr esel ecteshiofnangl PSAsengsdhgganhe- é@ﬂmtoreagtl-éﬁﬁnovabebled magneti c
beads. 20, CD4+ or CD8+ T-cells, gr referentially s Lected usi ng
anti body EohteehrEyheti E-Bealls 2 so°5n ﬁﬁﬁrgﬁéE?%|XWl§ FIESH ght be

sel ected by yay of §@ﬁ€h%&95&yéc&§tegléorg exanph ¢ yBIRELI Copeadgesoat ed
with tetrameric conpl exes peptides, antigen specific T-cells

coul d5be Q@nhagnemgcalaymhdbéstbmlﬁbrwp&fbfEcaﬁloﬁt(Emhbar P. R et al)
The peptides coul d_be thro radatio ancer cel
Prefe?%%l?g?ﬂ gﬁ? g m?%aHe i égogggglg fhn Eexes ShG ol

| ysat es. neric conp oul d be

HLA- mat chgd. sufhevexpanded/226eb) ,cpeaeeaﬁpysbeihheaﬁedrbo enhagerts30
their survival in vivo so as to inprove |localisation to_a_ site of
pat hol ogythahi §nfragepaPeyteat &t BRFY 148 ugerRy  t AEChcdPt BFLng eBnlftions to

in vivo Cgﬁdb£'9@§u§§ QéoEEBEHE'Qﬂdub&nbhgeﬂéésgﬁéﬁ ot 8n& B¢ BRiexggents

enhanci ng surviva y-genetic engineering of the T-cells to produce
such 1an VﬁkO@tEéﬁBBa@ﬁEﬁEPOé/9325®an3Ioa@eng eThestomy Theebyst tahsef ecti on

with a suitable ect con encodi t he adenovi rus

( Hi r schowWl"EZ2°TE. ?iﬁl FC OF%tFB? gﬁcfaﬁglﬁﬁggﬁg%ﬁng %hget al) or

Ienthlraéué&@$5@lIgroﬁlf@&a@hbnveahardlefeaegematioﬁoafamnbag1plasnld

(Schmdt-wlf, 1. G et al). The agent itself naﬁ be_an apoptosis inhibitor
B

such as §9FV?9Pﬁn@VB98F92599)B 653 1cespasEornRPBREYASS dikggBAFE 2Pfat
i nduce apggﬁgE|§L§gEX|¥a n@?%%?as%%%hA§§ Bcl - é or Bcl- xL or reduce
X

apopt osi s 1 nduci'ng genés suc ax or "Bcel -
15 T-cells may be labelled for tumour or other antigen

producing pathology localisation by radio-labelling with

111n by incubation with say 500-1000 pCi per 10'° cells **'In

oxine for 15 minutes with gentle rocking in PBS as described
in Fisher et al. T-cells may be labelled by uptake of [**F]

20 fluordeoxyglucose or by °’Tcm hexamethyl-propylene amine
oxime (HMPAO) (Botti C et al).

IgG can be labelled with °°Tc (Mishra et al) using °*°Tcm
pertechnetate after treatment of the IgG with stannous
chloride dihydrate, ascorbic acid and GHA. Thus, T-cells

25 can be labelled with radiolabelled IgG directed against a T-
cell surface protein inessential for the bio-functionality
of the cells. Antibodies used for in vivo administration
preferably should be human or humanised. Alternatively,
antibodies can be made less immunogenic by PEGylation.

30 T-cells may be labelled by endocytosis of a suitable
label. Josephson L. et al discloses labelling T-cells with
magnetic resonance contrast agents comprising
superparamagnetic iron oxide nanoparticles which are coated

with a crosslinked aminated dextran and derivatised with a



10 or other factors, e.g. transformng effector T-cells into nenory
T-cells or factors specifically regulating the survival, proliferation,
and diff avent/7@s$ on of T-cells, corresponding to the B-ceCI/ERdfmseioor

nol ecul es |i ke BAFF and APRIL (Laabi32Y and Strasser A ). 15 T-cells may be

| abel | ed hempiuABUEr@hs0bhEk 3Rl k4gRa1PLRGHGHR] (PakEYl. 0gBeleali sakhon by
radi o-| abel |'i nij with 111In by incubation with say 500-1000 G per 1010
P

cel | s 111FrangxpPratien s5ImeAGt B8VRi PRcgefelse ribek igevinPRS ad)d®¥éri bed
in Fish - celil be | k .1 .
I n i sher, g @Lef'errgggyégg%r% %gngﬁéi—‘g%%_ g%gggtd%.e Ghil188k 38 s tAvPAO)

fl uor deoxygl utose or I'ene am ne oxi nme
(Botti C ehealihcokpgbreanohe cfakbelryedubistlhn@3Ed @Mashriz iets alf) iwsinng 99Tcm

pertechnetate after treatnent of the | wi th stannopu chl gri de di hydrate,
PCor ¢ HEFG BRRCRALITHGE, Ehec e femio il et AU TS v (1O HbD! | eq

1 gG direckqgd BgaiBel @oF 168kh 136G agmPIRERIR ReSINA of @het he _
bi o-functionality of the cells. Antibodies used for in vivo adm nistration
pr ef er abl §n¥RBGHLENDECKU MagNST 1ivu resicsad.ceAllmagiag -ve Bpwevan i bydi es can be

made | ess_li ni.c by PEGy| ation. 30 T cell 'irﬁé .I I b
endocyt ong%ggggukﬁgbﬁgqué ZL s 8§é%pr?-sgo$1: c %gt al?%ls(%:%%sé’g%rha)éel l'ing
T-cel | s wrbHiomaghagkbe idesonanee cuBhtadsti cagertt saeldnprlisdialg may be

super par anmagneti ¢ i ron oxi de nangparticles which _are coated,K with a

cr osst9 nkeBCIRPREREGIdARERPaT ~55d L&er i @&ttieé—”é@tvﬁvterlrya \% FP35gs 2
PCT/ EPO1/ 03438 _13RAERRr aRe Tn%%%%'a%a_r.tdl% HeAle REPLIAR(MISP). Several

such translocation signals have been described (Lewwn et al) but the
pr ef er r edeodecisoan skl \LaTAE prpmitdéickhicf reglila-dabel ey iadeor pper ati on of

very subst.%nti al r%ga ti.tites of irog 5 into each cell, of the order of 113
at oms/ cel FECPRPSTAEERod oy 158 §Sed for | abel Iing | ynphocytes according to

the inventionpker (Fegnelich RE@RAREE oMY REhyHoRMEISPHIT (dRide ng the
Hron ﬁ?ldgo%géiogfe%ggSQ%EPE%;&B%ggségég;;gphy) labels are preferred
for use in the invention. SPECT labels include ***1, '*'I and
51cr. PET labels include 3?Mn, **v, %Rb, °Co, ®%Co, '%In,
86y, 76y, 1241, 18p 5505, 52pe and °°Ga. Cells may be labelled
with metal chelates. Suitable labels include Co(II) oxine,
20 Co(III) tropolonate, Fe(III) oxine, Ga(III) oxine and
Ga(III) MPO.
T-cells may readily be labelled with radioactive

iodine, including **'I

, by proliferation in the presence of
5-[***I] iodo-2'-deoxyuridine which becomes stably integrated

25 into the DNA as an analogue of thymidine. Preparation of
the reagent and cell labelling methods are described in
Guenther et al. The half life (4.15 days) and ready
incorporation into T-cells make '**I a preferred PET label.
12217 and **'I may similarly be used as SPECT labels.

30 As described in Korf et al, lymphocytes may be labelled
with Co simply by incubation with CoCl, which is taken up by
the cells in a similar manner to calcium.

Labels may be incorporated in microbeads or liposomes

and attached to T-cells by antibody linking or endocytosed



radi o nucl eotide, large quantities of radio-Ilabel may be 10 i ncor porated
into T-cells. Alternatively, by binding a radio-|label to the nanoparticles
bef ore owaht/am3s endocytosis, large quantities of radio-|poPEPMRES2® SO be
incorporated into each cell. PET (posBtron em ssion tonography) and SPECT

(single 4% poskiign emi-ssien cREBYL edntopBaLapRY Lehabelsrate preferred
for use in the invention. SPECT | abels include 1231, 1311 and 51Cr. PET

| abel s i nehudeeBaMaf 78vell4Rmay" B, used, wherg, thgeyntigpns 2¥a1, 18F,
55Co, 52Fg, and_66 LLs y : Lt h a h itab
SrQREnCB BT e PR aftlh s abogloaeep abl

| abel s i ncl'ude oXine, oXI ne,
Ga(lll) owina and v@GaphlhxyM3@. theceal-kcelisy otreatieiy b&ilabel tedhwmth

radi oactive iodine, including 1241, by proliferation in the presence of
5-[1248 ] todoupoudeoxyakhgirnpanhiodhIbessnes -st 8Bl pirmpadgpatédn2sTinto t he

DNA as an_anal ogue of thym.di_ne. Pr ratio f, e .and cel

| abel | i ngcﬂé?hEgErSan eé&lrli S‘gjgei i %e%tokergngtlbgﬁ fﬁ’%%%g{f?;ﬁl??fe (4. 15

days) and readgnei BgpEpOratiz@getniforT-leekld sarkenl 24toadpnef eor ethiBET

| abel . 1231 and 1311 may sim larly bhe used as_ SPECT | abels. 30 As

descri bed2PReREr PLethgl ITVERSHEEY tids 1ogR Lhe YRbe FPEES WOR 35188l y by

|ncubat|er@%gga%gg %Sg%kqgehsnbgﬁgq_up by the cells in a simlar manner
S may i

to cal cium Labe e I ncorporated in mcrobeads or |iposones and
attacihed to T- ekl ssky ianticvedyn icakitng eoraghidéderesed ORI LL70$38

PCT/ EPO1/ 03250 33_by T-cells For. attach t nti body t el.l, surf.ace
anti gens BPm?pfeFfégﬁafxbénﬁ%ﬁﬁ‘ﬁ%é?éﬂfhgﬁgﬁ%ﬁ'éhgmgfée gﬁ%?&%e§ugﬁ%%hat
the anti bdy BN |dn NSkt +SHETY el Lrgdii dFoddesydabin i toyr afedtheord- cel |'s
or their ability to home 5 to tumour or other pathology sites. (32

ni cr ogl obgePRUsSE - ODS5 sdreddenmediiach By odiviess ther Caht ey ofp &G orci ty.

One type 9&0 a%%%%a%%béﬁﬁéﬁé§“§3‘Ehfﬂﬁ?ﬁf?ﬂ“@fdﬁﬁé“fﬁtroduced into

15 the CH2 domain of a chimeric IgG (Guan et al). Another
method involves reacting the lysine residues of IgG with m-
maleimidobenzoyl succinimide ester followed by Michael
addition to the maleimido group by the mercapto boron cage
of mecaptoun-deahydro-closo-dodecaborate (Ranadive et al).

20 Suitably labelled IgG may be produced for binding T-cells.
Boron compounds may be incorporéted into micro-capsules,
micro-beads, or liposomes and bound to T-cells by antibody
linkage. Boronated porphyrins, nucleosides, nucleotides and
other boronated compounds may be ingested by T-cells.

25 Large quantities of boron may be endocytosed by T-cells
if presented as boron compound nanoparticles analogous to
the iron oxide nanoparticles of Josephson L. et al.
Colloidal forms of boron are available as described in Celik
M.S. et al. They may be stabilised by coating with dextran

30 as per Joesphson L. et al and my be derivatised with any
suitable membrane translocation signal, such as a TAT
peptide. Other therapeutic materials than boron may be
endocytosed in the same way. These may be other neutron

capture agents as described herein or they may be radio



aspect of the invention is local |ynph nodes containing netastases

(sentinel nodes). 10 For use in neutron capture radi otherapy to kill off
tumour cevods1/o938 nfected cells, T-cells may be | abel | ed weCTEP@MAB250whi ch
has an extrenely | arge cross section3ftor neutron capture., One suitable
met hod | nmatVedebhascdepkiripedf bbaben LbehsobifgepbespbapgsBt pesutphydryl
groups introduced into 15 the CH2 domain_of a chineric Guan et al).

| gG
Anot her  freBhoBPPHEoP0eBIY €3t i AGYt RE P§§Fﬁ¥eﬁesi§8€§noWgV9 with m
mel ei m dobgpgeybrsueqi Ahnmhdeget el fal bowed ByxM-ehsebveaddi thep be the
mal ei m do group by the nmercapto boron Cage of
mecapt ouncodeahyudrbetliadosdetceabirane okRkdradingscetl alf) theobsuprabkeyng
Iabelhgd Igcéggyigeogroguc d.f nnbin%jn T-cells. Boron compounds may be
i ncor por aP6aCT At & n Er 5OREpSTES TS F S §958ads, or |i posomes and bound to
T-cel | s by ant pbody¢scltibkdagen Banonakedoponpbytiahedneel-epsbttedin may
nucl eoti des and _ ot her boronated conpounds may be ingested by T-cells. 25
Lar ge quafgi PFedugedpgrcn thdy BeYek§oSpPraseaths ¥ocdrrellsf WBiebeARER as

boron conpoupRdsapapaLt ikghe n?q l.agous ghia ste Jkhen QX nanoparti cl es of
Josephson L. ef al . gblloiga %brns OF boﬁo gré avalpggﬁe as described in
Celik M &ccetpalshdepymapdh€ isbabion o&dthy ceahodgdestiritedt tan 30 as per

Joesphson L. et al . an be derivati sed.with, an sui tabl e rane
trangﬂbcaFFﬁﬁtéPBnSP,gsg&Wp§§C§F?ﬁTlnp§ﬁFP e EtoPirer gﬁ@?a éﬁg?ggnaterials
t han boronapay1be weRHOEYH asafk ivkdhel Spdm sl Yinthese Mt keotdher neutron
capture agents as described herein or they nay be radio WO 01/ 70938

PCT/ EP01/ 8328Bed3sonméprass &9 dbscrrldelbelyowl teoakdeofiseets10 pg B per
CTL, e geichgtA.&OﬁQ E%%%l DRY, e, achi %‘ég‘irg 3 Ono%yﬁgll aBAPEHAr & ed in

a coating dextran) oOver a core o her materi such as rron
oxi de i nsteadentrthéchordn alteilrg st ploagpeth boroh denstmbutdi ndsthe,core. As
descrj bed i.n._ Sano, a Rron enriched streptavidin n%y
15 with preferably a concentration ratio of better than 1:3.5
between normal tissue and turnover tissue. This may be

13 108 atoms in

achieved if one T-cell containing say 10
iﬁgested beads localises to each 10,000 cancer cells.
Other agents proposed for use in neutron capture
20 therapy may also be used, these include '°’Gd and also °*He,
sLi, llsz, l498m, 151Eu, 135Xe, 155Gd, 164DY: 168Yb’ 18408' 174Hf,
235U, 241Pu, 242Am, 196Hg and 199Hg.
As the T-cells are adjacent or surrounding the neutron
capture agent it is to be expected that they will be killed
25 ilmmediately when the pathology site is irradiated with
thermal neutrons. Héwever, repeat neutron irradiation may
still be possible at intervals over a period without the
administration of fresh T-cells depending on the rate of
clearance of the neutron capture agent from the site. This
30 is expected to be low.
Other cytotoxic agents may be conjugated to T-cells in

a similar manner.

These may be cytotoxic radionuclides, or *'IU dR.



be produced and this may be conjugated to T-cells which have been suitably
biotinylated. Biotinylation nay be acconplished by nodification of the

nmet hod dee@pi/bwasin 10 relation to B | ynphocytes in JakobP€l/ERd1/038Hce
T-cells labelled with 10B have beegsinjected into the patient and allowed
to mgrate to the pathology site, the site is exposed to thermal neutrons.
Desirably, one will achieve a concentration of at |east 40 ppm boron in
tumour tissue, 15 with preferably a concentration ratio of better than

1:3.5 bet weenotioerebreEssuedandot bpaevebyt irsguerhhrhsymayebenoashi eved if
one T-cell contg f g say 1013 10B atons in ingested geads | ocalises to
each 10, 06BIEAneRt T IF?rtéﬂﬁeFréééﬁ#§ ‘pitofosed for use in neutron capture

20 therapy may; al gg1 beyysedpothese inghiideg and al so 3He, ~ 6Li, 113Cd,
149Sm 151pu, 135Xe, 1556% e% %g %ogg 174HF , 235U, 241pu,

242Am 196Hg ahd qg@m@caAsytheawt¢eéléfarebadﬂangntooa sarroandi ng t he

it el v wireh TG bkt RBFgy & L4°F0 (PP AdPA: EACWELREEKbr nal neut ons.

However, repeai.ngstka@nchergdiat keNafyelgt hh?hbe1Q@S§bbb§oake'v”5§5¥a| S
over a perlod wi thout the admnistration of fresh T-cells depending on the

rate of cl earanc@<bPrPhé MEBLESRLIBEPture agent fromthe site. This 30 is
expected to be5[ogﬁ Qe6r0¥%8§9§bgdaQ§8%s §§¥598Pfd§§HgEES%3£§FE ceIIs in

a sinilar manner. These may be~cyt of oxi ¢ radi onuc
01/ 70938 PCT/EP@&iDS@&GorGSngahertheeéecrédet$atapes for radlotherapy are

thos whi ch f43 fILS ertain gglt@{la a2, : 1 half-1ife between 1 and 10
days . chem cally reaot%@e (for gfﬁhlﬁBEWb sﬁﬁgfﬁn@rl ISﬂésc’rmstly

beta-em tting &xDOIHDE, t BELENBEYPprdregagRBEREr gi €S relatlvely hi gh, 120
to 350 keV (fo‘f‘ssc’ 67Cu, BOmBr, 8981‘, 100Pd' 125L 1sza, 1311/ 14°La, lssz,
5py and ‘°%au.
In order to increase uptake of the T-cells by the
15 tumour the site of administration may be adjusted to bring
the T-cells into early contact with the appropriate
location.
Similar treatment of patients as described for
enhancing localisation of antigen-specific T-cells to sites
20 of pathology could be used to increase the chance of
specific carrier-bound T-cells locating to sites of
pathology. Additionally, prior to T-cell harvest, the
numbers of antigen-specific T-cells in vivo could be
increased by treating patients as mentioned previously in
25 association with the test for antigen-specific T-cell
activation. Also, prior immunisation could increase the
numbers of antigen-specific T-cells in circulation (Kammula,
U. 8. et al).
In addition, treatment directed against anatomic sites
30 with known pathology could enhance the homing of T-cells at
these sites. This treatment might include localised external
irradiation (Santin A. D., et al, Gynecol. Oncol. 1996, 60:
468-474), local infusion of cytotoxic agents, local

injection of lymphokines stimulating T-cell function such as



external nonitoring) 5. stable or longlived (|l ow em ssion) daughter nuclei.
| deal according to these criteria are 10 32P, 35S, 177 As, 90Y, 111Ag, 149
Pm 161Tiwand7@h3¥LUuAl so suitable, but |ess preferred are B6BEPIIE3CW, 80nBr,
89Sr, 100Pd, 1251, 128Ba, 1311, 140La&¢ 153Sm 165 Dy and "'Au. In order to
i ncrease uptake of the T-cells by the 15 tunour the site of adm nistration

may be adjygsted.t gring ot hgdsceldwidido-pardy &pr@&ﬁgomwv&ﬂﬂ&%r

appropriate location. Simlar treatnent of patients as descri bed
enhanci ng degealricstasen tdie antilgers spedi 97 cfiheeldn 0D aitizen 20 of

t hol 1 d b to ] the ch f Lfi j ef - bound
T-cel | s | GERITY 08 SITHE ot PAt NOIBOY AT T Tl Ty, B Tah B T cel |

harvest, t{mtmunbers. oft aqt) gemisperidand Teestds, im. VAvasgoyl d, bend a
i ncreased by treating patients as nentioned previ oug%i/) in 25 associ ation

with the tRERFHOLMAGREN-Sperines TIRagIeracty vatl Al so, prior

i mmuni sation c d i.n I '%{ls-p i, - cel i n
circulation (K%dﬁ%%ﬁg.%gfe%%mﬁ?aﬂg? ?%)% trgaﬁ%%rﬁd%? e%%rle‘%lf

agai nst amatmpiiycirgi tessse8ls wi it X nomre patid | ogyowos | o eiiitam ceathei aoni ng of
T-cells at hese sites. .This treatnent m'}ght i ncl ude | ocal i sed external

i rradiati SRS I APTILECH | C ML Y dROFE29997e gemPas % 74) |

I ocal i nf ush@hdfytad al@xifu BIEIRS atOedd t1d eChh®ir Ofs | YAPhOKbReSin
stimulating T-cell function such as WD 01/ 70938 PCT/EP01/ 03250 36 IL-2 or

| L- 12100r d6etlsadiBafst r & i dh- of ARGk oldHs: whtZTh S5ma§) i ncrease the nunbers

G or, 14 e OB £ B Sy 28 (e R 5 LRt 2a
5 nunber afm otdeart icgtoldme sof{ Baggesst 1y . pedp@ddd methods in which
antibodies are conjugated to therapeutics. Thus, low
toxicity pro-drugs may be transformed in situ into powerful
15 cytotoxic agents by a suitable enzyme. The enzyme may be
delivered to the pathology site by conjugation to T-cells or
expression by genetically modified T-cells. Alternatively,
the pro-drug may be delivered by conjugation to T-cells and
may be activated by enzyme delivered separately. One method
20 would be to conjugate the enzyme or have it expressed on or
secreted by T-cells which are separately administered to
home to the pathology site. BAn alternative would be to
administer an enzyme antibody conjugate, where the antibody
is targeted either to the pathology or to the T-cells
25 bearing the pro-drug.

Many examples of pro-drugs and co-operating enzymes are
known in this art, including by way of example cephalosporin
based pro-drugs and lactamase enzymes or ifosfamide, a
cytochrome. Membrane-binding of drugs may be used. By

30 example Zy-Linkers are membrane-binding lipophilic dyes
which can be incorporated into lymphocytes and conjugated to
various therapeutic agents including doxorubicin (Goldfarb,

R.H. et al).



Injection of T-cells into the arterial systemor tunmour supplying vessels,
into or around tunours or into cavities such as the peritoneal cavity my
i ncrease waermesber of | ynphocytes accunul ati ng around theT/ERMBLS0QS WaS
shown in 10 animals (Basse, P. H, ABM S 1995; Sb5: 5-28). O her

t herapeutic agents may be conjugated to T-cells in nodifications of
currently proppses nethogsbé ngghéehcadlly | bDdeéesd ate poojugat edh¢n

t herapeutics. Thus, low toxicity pro-drugs may be . transforped in situ into
pomerful?ﬁ?%%&%ﬂ%&ﬁca%%%%¥seb9-ab%u??%ﬁ?ge%ﬁi§ﬂewl§ﬂeaeﬁ?? “may be
delivere 0 Lies by { ugati 08 T- 58! hssetipeApressi on by
geneticall§9ﬁ% iTie QT%%%¥?§%E§j?e?%§?%vely, tﬁgyprojdrug may be delivered
by conj ugatéwiousld; cet | shandghnaebesacofvateda@dgnerizywe derkosr ed
separatel y,, One net hod 20 wou| d to_conj : haye jt
expreésedxﬁhr%ﬁhoﬁkE?et dAbye#-%gfrsoﬁh?c%gg?égééggrg?é?ggggéFhigfe%éd to
hone to tde Pat het ogynsiterafn (abkeenabi VE. weul dlbeveotoadnbni at genan
enzyne anti body conjugate, where the antibody is targfkgd either to the

pat hol ogycortaning mlaenid (8shmedirgltnelpr§: dfbigdlMany8xanpl es of
pro- dr ugs, ANg. 60:0PEr aLLAY BUEUIBSAALG JKRGMAC! BnbBhscdihyg hagl udigy by way
of exanpl & cephal osporrn based pro uas and | actamase enzynes or

i fosfam des a cytokbnepesubbnbeafg-bi i8chgidt-dolgs AayGhbeetised) .Bpr 30
exanpl e Zy-Linkers are menbrane-binding |ipophilic dyes__ which can

be- i Aor pBNBt@d (Hrite Pynphdchoesnkeddeosj dgat 84 £& ¢ ri@&?ﬁﬁ@fﬂégéuti c
agents inglydi ng doxorubi gi. 0l 7 H 0L/

PCT/ EPOL/ BEB50° 037002 8 F%l@&%%%%ﬁ%ﬁ?ﬁﬁ v I g%)égp:é()@rp%ggggégt her

t her apeut h§a 8gent Soe. gxahpler ardbbBect bad WCRh aeweetsrivedycodi ng the

t her apeuti c_agent. is may, escribed previ usl)(],c_;L be thr.ough the use

Th
of an adehdVienschueesey g-(ﬁF?ééﬁoth%?rE?K.sépp By Vor-'s P&tFovir al

(WllemsegenB (Airanjan, A. et al), or an inhibitor of a growth

15 factor such as VEGF (Davidoff, M. et al).

As known in the antibody directed chemotherapy art,
rescue agents may also be directed to the pathology site to
protect normal tissue in the vicinity against damage by
chemotherapeutics.

20 A cytotoxic or cytostatic agent linked to a T-cell may
act directly against tumour cells. However, agents are also
known that function mainly by enhancing radiation damage in
radiotherapy. It will be advantageous if the concentration
of such an agent in the tumour area can be boosted relative

25 to that elsewhere in areas of the body that will be exposed
to the radiation. Accordingly, such radiation damage
enhancers may be linked to T-cells in accordance with the
invention. An example 1s Epirubicin.

In an alternative approach a potent toxin may be bound

30 to an agent that blocks its toxicity. The binding may be
broken locally in the tumour by energy transfer from photons
within or close to the visible range. Such photochemical
processes are conventionally applied in photodynamic

treatment, of which there are many known examples.



et al) or lentiviral (Costello, E. et al) vector, or a gene- containing
plasmd (Schmdt-Wlf, |I. G et al). The therapeutic agent produced by
geneti c emgenam®ss ng may, e.g. be a cytokine, such as | L-2C(/8eéunsekio- Wl f,
l. G et al), or 10 TNF-a (Hw, P. a8 Rosenberg, S. A ) or IL-12

(H rschomtz, E. A et al), a chinmeric antibody/T-cell receptor directed
agai nst f Glerswaiple ErteB-Rimhdi ACR acwspend i aied \perd Al tonsshnd gty 1 e et al),
a her pex Sciﬁfg)l ex \i,rus suicide ene (Niranjan, A et al), or aninhibitor

of a growth TBFRG T ich HEVE@ERTRA AT , L Mugh digttew fenovioia t he
antibody diareqiettecheIMSFaPY 1S ir FEPLUE, AFRILS, By &l 50 he directed to

the pathology site to protect normal tissue in the vicimty against ‘damage
by chenotFé&CEFEutlisc orr of itla imnixi onrshoymttost atdwelagerithd i nketk t o a

T-cel | gmay i inst_ t ur. cel l s.. However, ents are al so
known That fu tiqc#\a%crréé{:é/n ;a/lg% en raa;i(rnﬁgﬁglarra%%ratjirbﬁ“\q@atﬁéﬂ?aﬁg?? r adi ot her apy.
It will benadvanttagecus(tifotgieoancentgatt ol 0f) Ueh AN AgeMnd 4 t he

t unour are%\?6I can be boosted relative 25 to that el sewhere in areas of the
body that MSA HE ST osEH Ch JIRETSRE ANBEY Acesrdiargland guichiniadisat i on

danege enrfaneerm gy Peddnked dadicel Ifﬁcjyp iaf&%%ﬁacgﬁe AN L seq
ternati ve ‘approach a pot ent

i nvention. An exanple is Epirubicin. In ana
toxi n nay lBEHomg BOvidlearswifainti artatpdrieiniar jidrs fiaaxingi Ityi pHBesbi ndi ng

may b br Il y-in the tunpur by energy transfer from photons

Wi t hi ﬁo or e%llé%gé) S:c%%;rﬁ\e%eﬁ S| %cqégﬁdgl%ucgﬁl &Mﬁt&aﬂﬁs FHodedsds are
convent i orald yoxipliitsd BIbdHioid hdiBrtentd @t cRip MY oy therea 1ar e many
known exanpl es.. WD 01/ 70938 PCT/ EPO1/ 03250 8 Cenerally, the limting

factor is3RETPeRet F& it JMVSHHON £ hr ough tissue. Light penetration is
e opomtcal 2, RN Il s e (R SO 4 e
cytotoxic material or other material for use in treatment of
15 the pathology in accordance with this invention may be
prepared by a process of activation and clonal expansion
using an antigen mixture under conditions selective for
stimulating a pre-existing T-cell memory as previously
described. This is however not essential and other methods
20 of obtaining antigen specific T-cells having the ability to
home to a site of pathology may be used. For instance, T-
cells may be stimulated with antigen under less selective
conditions such as to immunise the T-cells or re-educate
them against the antigen. For this purpose, the antigen may
25 Dbe a single antigen rather than a mixture. It may be a
peptide associated with the pathology. Numerous proteins
are candidates for use as antigens or as a source from which
to derive antigen peptides. These include:
a)broteins encoded by activated oncogenes that may produce,
30 e.g. growth factors, growth factor receptors, mutated
signal transducing stations and transcription factors
(e.g., ras, myc, EGF-receptor, abl, MDM2, HER2/neu, EGF/c-

erB),



5 energy transfer is generally larger in multiphoton interactions
(two-photon in particular) and at resonnant frequencies, which nmaxi m ses
ener gy t vemsf/aw3dand m ni m ses the damage to heal t hy ti ssSPeT/EPhigi3250
intensity, short-pulsed |aser nay pr®vi de sufficient penetration for

mul ti photon 10 epergy transfer. Accordingly, such conbinations_of Xin
and toxiéﬁt?r%F%bﬁ?n@HESQﬁénéﬁt?uﬁﬁ§ege588§5F580F09?988I?%ke égrdﬁﬁg to
the inventigng Tsegl Lagspeeific for an antigen and conjugated to a
cytotoxic nmaterial or other material for use in treatnent of 15 the

pat hol ogy)i pracebrdaaveodethbyhestineéntdi on FayabedprepREEGIBY a process of

activation and cl onal expansio usi,ng .L.ge i xtu u r ndi tions
sel ective fB?gug?Fﬁﬁﬁag?ﬁﬁsa 6%8-3§?étﬁﬁgv$§égrl%ﬁghgfyng %ﬂgvpggély
describeds) phbseisshenevaednel essentidabNandeptiier geetlodsk20 of obtai ning
antigen specific T-cells having the ability to_ _hone to a site of pathol ogy
may be used'mEsmabfbt APelrTICRER s BEFAe S B Afed with antigen under

less sel ot F¥t8ﬁe§ﬂedkﬁb%%ds WoN 223 LA MR $RithiedT weeldss 1ok J1eeadyeat

t hem agai ns e antigen. For “this purpose, the antigen may 25 be a single

anti gen ratheiiltham agemiixigurlé kel ttedwpelyasa, pepti de associated with the
pat hol ogy.. Nuner ous prot.ei n

s .are candidates for us i r; as a
sour ce fr@rﬁ“ﬁ/ﬁ_ Bh PESTEITR &ARticTe Op«Eg“ﬁ i g?#hégggﬁ%c%%%%%gog%t ei ns
encodgd by aghiyakediercogerasidiirl iRBHUYRIUESOL YRR @rg.clgmmnypef.act ors,
grow h factor receptors, nutated signal transducing stations and

transcri @) 6affarests atieony magkey, DERteIPEF-ASSQSHRGEd ABIER MOV, HER2/ neu,
EGF/ ¢ erB), / 38 -P : te] nmut at ed
cg§%9%P%%%, §§S£%E? ﬁ%gﬁégfﬁﬁ%%] oIt e] dht L RFOARE LY,

suppressor (genes p APC, c) proteins encoded by
act i vat edn o iffeaked iapaRiro ik areg W stdaig gehes 4 Kewps&;s afr vi vin, bcl - 2,
bax and badheuroectodermal origin, like melanoma-specific antigens,
15 ganglioside, neural cell adhesion molecules, and tenascin,
i) differentiation marker proteins from the different
haemopoietic cell lineages, such as CD10, IL2-receptor,
CD5.
j) proteins encoded by activated or mutated genes involved in
20 angiogenesis, e.g. VEGF.
k) proteins encoded by activated or mutated genes involved in
immuno-surveillance.
1) proteins being components of the extracellular matrix
including the basal membrane, such as laminin (and its
25 corresponding cellular receptor (integrines)), and
metalloproteases (e.g., ADAM 12),
m) tissue specific proteins, e.g. tyrosinase, MART-1/MELAN A,
TRP-1, and gp 100.
n) oncofetal proteins, e.g. the MAGE family antigens, o-
30 fetoprotein, human chorionic gonadotrophin, placental
alkaline phosphatase, and carcinoembryonic antigen.
o) microbiological proteins including viral, fungal,

bacterial and prion proteins,



5 d) proteins encoded by nutated DNA-repair genes like "m smatch repair
genes", BRCAl1 and BRCA2, e) proteins encoded by activated or nutated genes
i nvol ved wano1/omBs ul ar ageing |ike tel omerase, f) marker proteposoe® ated to
the clonal origin of Iynphoid 10 mal4dbgnancies, including idiotype, isotype

or cl onotype. g),difterentiathon mar ker_proteins associated with
car ci noma’ PFRECPHPSt e 1y&h § I'c O Pnageiest sfurhineudnt Iigngitfifoar emdi at i on

mar kers assogkated wekh 4wmqurs of neuroectodernal origin, like
mel anoma- speci fic anti gens, 15 ‘ganglioside, neural cell adhesion nolecul es,

and t enascingcheimpkdintter enti ati on marker proteins fromthe different
haenopoi eti c c%%! Ijne%ges, such gﬁ CD10, IL2-receptor, .CDS. j) proteins
encoded by act VAt ed DroTniat BEGRNRsOT Ny of Se8VFRC BBPLHYE obENBSYRICk. g.
VEGF. k) prodtdidisy€enaodeg: Dyeact &¥ahe6iQr i Ul abedt genesxhpyobygd; i n

i mruno-surveillance. 1) proteins being conponents of the extracellular
matrix i AUy tHOWasal I rerdFank, Beerhi@sal ant hsaue ahdt i ¢xpressed

' I | at j tal l t . 9.,
ADAVT 1) T LT T e R b e Ay O Ao L e AN

TRP-1, andwptllths rgs cmeodpdpt opt ot Ehihsbieoy. ahliendPCEef agtéy: 24t | geAS, a-

30 fetopraqtein, hu chorioni ¢ gonadot rophi n, placental alkaline
phosphat aseAHy é%?@kﬁﬁﬁﬁﬂyékic %h??%&%.m%y Bt cPbbiel drealn pr ot E? ns

I ncl udbng addAst fangalvin bagh st 8bn alta prion, prosehnsy ; WP 044 70938
PCT/ EPO1/ 03250 40 ez proteins involved in or produced during inflanmmation
and tissue desitastiorculfurednoid eseodSeedi hy adl anf ekbape evafs amael evant

peptide f@%nﬁgg&*ko form therapeutic conjugates as described herein.

The various aspects of the invention described herein

may of course be used in a combination of any two or more

15 thereof. Typically, the presence of a T-cell memory to a
component of an antigen mixture will be found in a first
step. The location of an associated pathology will be found
in a second step as described and T-cells modified to carry
a therapeutic agent to this site will be prepared and

20 administered in a third step.

The invention in its various aspects will be further
described and illustrated by the following description of
preferred examples. In the following discussion reference
is made to the accompanying drawings, in which:-

25 Figure 1 is a graphical presentation of results derived
in Example 13 correlating CMV status assessed by anti-CMV
IgG titer by ELISA to T-cell response to CMV lysate by
FIFIC;
Figures 2a and b show results obtained by FIFIC in
30 Example 13;

Figures 3a and b show results obtained by FIFIC in
BExample 13;

Figures 4a and b show results obtained by FIFIC in
Example 14;



5 to derive an antigen, survivin is a protein expressed in very |ow
anmpunts in normal, non-fetal, tissue but expressed at a nmuch higher |evel
in essentw@bi/y9ad | turmours. It functions as an apopt osi sPCTVEP@I/M3230 and rmay
be essential for tunour cell survivall. T-cells may be stinulated in vitro
10 agai nst suryi yi ersen, M e | ;.Schmtz M, et T-cells
cultgred and pg% %g%éA?% gﬁﬁ 8fSF%gs%e§a%Egn8§£gﬁgegs§§ ?E%Fgrﬁptherapeutic
conj ugat eBxaspdests i bed herein. The various aspects of the invention

described herein may of course be used in a _conbination of any two or nore
15 thereof. TyprearfyS ERewpresanébsopPhafned| FnnEwdry leol4i cehPonent of an

antigen mxturgigibk beshgynd, boyacki ngaiateep-nTﬂga!ngﬁét hgn of an

associ ated pathology will be found in a seconé step as descri bed and
T-cel I5 nodi f i Bdgvveclr srowa evhegrapbubifctageprotofemasiont efwi || be
prepared and. 20 adm nistered in.a third step. .The_invention in jts, various
aspect s m???l%%t?%p¥H8P °Gé 8FiB@BeghﬁgiWﬂﬁgtPaEEquyﬁtﬁé PoPFokFﬂémL
descri ptiBhAr@fir.preferred exanples. In the follow ng di scussion reference
is made to the_acconpanying draw ngs, in which: 25 Figure 1 is a graphical
present ati on of 19858l fsSHerFvadIrPRPERANPHE Pgoééfﬁéﬁgﬁpﬁgoéwv st at us
assessed Iz LLer 0. T~ cel opse- to ysate
by FIFIC§¥E?8%$%gmggmgggegh%%o%?¥8§%F?@wggpa}hgdkgg?é?F?% }% ké%yééanple
13; Ri0gur®84BadBnd b show results obtained by FIFIC in Exanple 13; Figures
4a and b show results obtained by FIFIC in Exanple 14; WD 01/ 70938

PCT/ EPO1/ 03250 41 Figures 5a and b show results obtained by FIFIC in

Exanpl e 1gxadfhpdre 6 shows results obtained in Exanple 14; and

Isclation of T cells from peripheral blood

T-lymphocytes are obtained from peripheral blood by

15 Ficoll-Hypaque density gradient centrifugation. Fresh
heparinised blood is placed into centrifuge tubes with an
equal volume of PBS. Ficoll-Hypaque solution is layered
beneath the blood PBS mixture. Centrifugation is carried
out for 30 minutes at 2000 rpm (900g) at 18-20°C. The upper

20 layer containing platelets and plasma is removed and the
next layer containing the mononuclear cells is then removed
by pipette. The cells are washed by adding excess HBSS,
centrifuging for 10 minutes at 1300 rpm and removing the
supernatant. The cells are resuspended in HBSS and the

25 washing process is repeated to remove most of the remaining
platelets.

The cells may be depleted of monocytes/macrophages by
exposure to the plastic surface of a tissue culture flask as
follows. The cells are centrifuged for 10 minutes at 1400

30 rpm, supernatant is removed and the cell pellet is
resuspended in complete RPMI-20 to a final concentration of
2x10° cells/ml. The suspension is incubated in the tissue

culture flask for 1 hour at 37°C. Nonadherent lymphocytes



Figure 7 shows results obtained in Exanple 14. 5 Figure 8 shows a graph of
the proliferation of activated |ynphocytes |abelled with 0,1kBg/nL or 0,01
kBg/ mL M6&budR38 Figure 9 shows a graph of the proliferapcoEP@i0328ct i vat ed
| ynphocytes labelled with 1,5 kBg/nL4@r 15 kBg/nmL 10 1241 udR Exanple 1
Isolation of T cells from peripheral blood T-I|ynphocytes are obtained from
peri pher ahrbl gedahyedl ankCal keHypPagugedendi! unar 2dnent fagear ebegapi on.
Fresh heparinised blood is placed into centrifuge tubes with an equal

vol une of MPBBLeFi a6l L4RPpapue sBhet borciess| dperepeaiedeaniiethe bl ood PBS

m xture. Centrifugation is carried out for 30 mnutes at 2000 rpm (900g)

at 18-20C. The upper 20 |l ayer containing platelets and plasma is renoved
and the RBextplayer containing the nmononuclear cells is then renmoved by

pi pette. The ceIIs are mashed by addlno .excess HBSS, centrifuging for 10

m nut — - = SO Selfdt@nt. The cells are
resuspended 'nTHE§§n@Qgtteh%e%%ﬁ%%@ Q@mrsocmf'ys oReakedteikggove most
of the remaining “platelets e cells my be dépleted of
nDnocytesbnéésophage§oawte@kpmsmwgmh@pﬂﬂy .pl &Smilc ofublidcy obag tisssue

culture fla foll.aws.. Th entrifuged.for .10 m nutes at 1400
30 rpm s&ﬂiz ﬁggaﬁ 18% éIH‘Dv %h Eﬂgs'%h c;%eﬁlayegeld.l%nl $> F“&s&gpended in

conpl et e BPMbhdPree.a fcemlrlqa@@@itdnatl@@aarle&&& el ksiomstaties .
suspension is incubated in the tissue culture flask for 1 hour at 37C.

NonadHer eRr Ehgphésptestad CETEISIIPETHIEPFEKGI2 50 2c42 fore 28e@dt % into a
centrlfuggobgbgfggg %fﬂk%!g Woed E&rsﬁ%(ﬁﬂé&%ﬁ§:§¥r§ geHP”‘NE ,process is

repeat d Cenerat i I mmat ure itic ce S
centrlfugatlon is carried out at 380g for 20 min.

Interphase cells are collected and washed with HBSS four to
five times at 200g. Cells are counted and re-suspended in

15 culture medium at 107 cells/ml. The cell culture is placed
in T25 flasks for 2 hours and non-adherent T-cells are
removed with gentle rinsing with warm culture medium.
Culture medium containing GM-CSF and IL-4 is added to final
concentrations of 88 and 500 U/ml is added. Fresh medium

20 with lymphokines is added without removal of medium from the
flasks at days 3 and 5. At day 6 cells are analysed by FACS
for the expression of CDla and CD83 and for phagocytic
activity (with Fluorspheres, Molecular Probes). Typically,
the generated dendritic cells are 50-90% CDla positive and

25 less than 10% CD83 positive, with 25-50% of phagocytic

cells.

Example 3

Loading of dendritic cells with tumour lvsate

30 Tumour lysate is prepared by repeating freezing-thawing
of tumour cells. Loading is performed as follows.
Dendritic cells are washed, resuspended in AIM-V medium
(without serum), and placed in 24 well plates, 10°% cells per

well in 0.5 ml of medium. 0.5 ml of lysate (prepared in AlIM



To generate dendritic cells, buffy coat nononuclear cells are isolated on
Lynphoprep. 60m of buffy coat is diluted to 100 M wth HESS and | ayered
on 15 m wob ov/topaphoprep. Centrifugation is carried out inPCWBPEI@EE®Ws. 10 In
the first step centrifugation takes place for 20 mn at 200g after which
20 ml of supernatant is removed. Next® centrifugation is carried out at
380g for 20 mn. Interphase cells are collected and washed wi th HBSS four
to five times at 200g. Cells are counted and re-suspended in 15 culture
”Ed'u”‘atméQZuﬁeéﬂélH%rrgggoﬁehhgcﬁbtHbﬁrb§1&%@%§9 Sb@ Lé3mil asksgbar 2
hours and non-adheren s are renoved with gentle rinsing wth warm
cul ture nedi addedCubt the deddumt@anaﬂhsng BftEesF4andhpbrs, i 9raliiéd to

final concentrations of 88 and 500 LMn1 i s added. Fresh ne %é q32q3mnth
| ynphoki nB&Xt sdadded N thigutaddavel Dt IRaE [RTFOH THe OF | sk 0 days 3

and 5. At I a al.yse 0 Si @ ceDl a and
CD83 and ?g?xéh%§§c§§?cEg%§g.é¥% QEQ%E%éggug%s%ﬁgggsgé%%%zculgr®%}obes) .
Typic&iIyanaﬂhelgeeachtededem&mttMSUQQBWSU@ree@@IQG%ﬁCDh§ gesietlisvefand 25
| ess than é osltl Eh %@ 50% of phagocytic cells. Exanple 3
Loadi ng OFD nﬁFPF? Seef YWPPh ufodr |ysate 30 Tumpur |ysate is prepared
by repeating freezing-thawing of tunmour cells. Loading is perforned as
follows. Dendritic cells are washed, resuspended in AIMV nedium (w thout
serun), aB#apRdeed in 24 well plates, 106 cells per well in 0.5 m of

e U oppBbugl byeate oprengied ki ALMAND 9D:L0958 ROULERAHAIANG, 43

medi um an antrgen 1s added to

t he dﬁﬁdrbE&@sC@bkscléthre%nén@@@ﬁﬁaﬁ@'EﬂTSPdTﬂﬂhﬂéifefENFvaas§a§dded to a
final concentratlon of 10- 20 ng/m and the cells are harvested 24 hours

| at er. Byfpz DEovEonss gald \Engsiuesgilest es t he | evel s of
Mabtech coating antibody (1-D1K, 1 mg/ml) is diluted to
7.5 pg/ml in sterile PBS and is added at 75 pl/well to a 96-

well nirocellulose plate (Millipore, MAIP N45). The plates
15 are left overnight at room temperature and washed with PBS
(6 x 200 pl/well). The wells are blocked with R10, 200
ul/well, being left for 2 hours at 37°C, 5% CO; in an
incubator.
Serial dilutions of T-cells from Example 1 are made for
20 adding to the wells of the 96 well nitrocellulose plates in
100 pl R10 (dialysed FCS). Tumour lysate loaded dendritic
cells are added at 10°-10* per well and incubated overnight at
37°C without stirring.
The following day, media is discarded and the wells are
25 washed (six times) with PBS containing 0.05 ¥ Tween (PBS/Tw)
before the addition of biotinylated secondary antibody (7-
B6~1-Biotin, Mabtech) at 0.5 pg/ml in 75 pl PBS containing
1% BSA and 0.02 % NaN3 (PBS/BSA). The antibody is added to
each well (75 pl/well) and the plate is incubated for 2
30 hours. The wells are washed with PBS containing 0.05% Tween
(6 x 200 ul/well).
Alkaline phospatase-avidin enzyme conjugate stock

(Calbiochem, 189732) is prepared by dilution as prescribed



CD83 expression by up to 60% Exanple 4 Exposure of T-lynphocytes to tunour
| ysate | oaded dendritic 10 cells for clonal expansion and ELI SPOT
interferwoyrva®say for enuneration of CTL precursors andr€T/egueareioes

Mabt ech coating anti body (1-D1K, 1 rrg/trri) is diluted to 7.5 rig/mM in

sterile PI d 75 1/ well | 1__ni-r oggldlul o | at e
(MI1i por?%%% %%ﬁftmﬁxj‘tngs w har2e rrFiefot &/@rcrﬁrg (%teé room erature
and washet-adudt BBRS st(cﬁré(d?é)@ 49oneirld .diThe eseHes catee U0 akead owi til R10, 200

| /well, being left for 2 hours at 37C, 5% CO2 in an incubator. Serial

di | uti ons5s¥: 11‘5(:@91%: @ ofR Bl e anaraéid@éﬁd@tf 615 v weddi-ng to the wells of
the 96 well n|t | ates i 100 (d| al ysed FCS) Tunour
ol B Lt o o o RS

| ysat e Ioaded S are a nd'§ ncubat ed
over nbghtplatte &zcc wustkln@cﬂltwﬁtlh I PR Geortei f Dhdy 0oV 08R dByeeIﬁYEddS ax 0@l scarded
and the wells are 25 washed (six tines) with PBS containing 0.05 % Tween
(PBS/ Tw) Hlefedrle t he additi on of biotinylated secondary anti body (7-
B6-1-Bi otin, Mabtech) at O. ug/m in 75 /.d PBS containing 1% BSA and
0.02 % NaN3 (#B@SéSAﬁu %’éa‘é%tlr%dayx‘f—‘% é‘a‘&ie&dltbbBTeéY:% w@ T 75ndwet 1) and

the plate - s,Ancu 0 _hours. ar e ed with PBS

cont ai ni ﬁ'Lgl 3343%?/0&% }Iﬁi gG %ol‘f?z\}él IJ} Jr Wa%&;trgjse avidin enzyme
conj ugat es\Eackatd @ahit)f@iahem 11489482) bs1 meplaf_mcby @olﬁmwgcpzs ryHescrl bed
WD 01/ 70938 PCT/EP01/03250 44 in 2 mM ddH2O and mi xing with

gl ycéPol 3-65% . The product is stored at 4C and dil uted bef ore use 1: 1000

in PBS, 1%BSA.Q, ggg]!?h"ég&g &d&‘?ge%lgﬁ %E%%%@%‘%ffépcubatl on for 1

hour at room tenperatur plate i s was contai ning 0. 05%
Tween (6 i atldMelbdfore use and 75 pl/well of NBT/BCIP mixture is

added.
After leaving for 5-20 min covered and monitoring for
15 the development of spots indicating activated T-cells, the

reaction is stopped by the addition of tap water.

Example 5

Exposure of T-lvmphocvtes to antigen in the presence of

20 monocytes

PBMC containing monocytes are stimulated in vitro with
tumour lysates. Briefly, 20x10° PBMC are incubated with
approximately 500 pg/ml antigen protein in 10 ml 15%
autologous serum in an ELISPOT assay setup as described

25 previously and spots indicating activation of T-cells by the

presented antigen are counted.

Example 6
Proliferation of T-cell clones specific for a pathology

30 associated antigen

PBMC containing monocytes are again stimulated in vitro
with tumour lysate derived from a tumour to which a positive

response was obtained in Example 5. Briefly, 20x10° PBMC are



Fresh substrate is mxed (44 | NBT (75 ng/m) and 33 | BCIP (50

nmg/ M ) (G bco-cat. 18280-016) with 10 mM substrate buffer (0.1MNaC, 0.1 M
TrisHO , veOonobgCl 2, pH 10 9.5). The wells are washed oPCHER(32UbStrate
buffer inmediately before use and 75 |/well of NBT/BCIP mxture is added.
After leaving for 5-20 mn covered4aand nonitoring for 15 the devel opnment

of spots indicating activated T-cells, the reaction is stopped by the
addi ti on ofctiBpr¥at g I I t .ant..g in
the presence of 20 nﬁﬁgéy es§%§ﬁ%§ggﬁF§?n %/%%Déggg %M g?gkgfﬁnEFaﬁgd in
vitro withl ibfoantPysapes. sBriuef.| yAc20x208dPBMEeaile aneupabedgateﬁ

appr oxi protein_i.n_ 10 m 15% auytol ogous serumin an
ELI SPOT a%gaédgg?ﬁgﬁas dg§ %96% Ig % pf |85§I§e5ﬁ8d§583i Yi fidr cati ng
actlvatlOBtDmuIateﬁlasbyehhareﬁraieht@ﬁt@@bhgﬁﬂtiﬂetﬁ@uabgﬂreﬁxa”p|e 6
Proliferation of T-cell clones specific for a pathology 30 associated

anti geh PBNECRHAt 8f nTngersfodyeesPhPdngdain stimulated in vitro with
tumour |ysate derived froma tunmour to which a positive response was
obtained in Exanple S. Briefly, 20x103 PBMC are WO 01/ 70938 PCT/ EP01/ 03250
45 |ncubaﬂéd_miﬁh_apprOX|nately 500 g/ m antlgen proteln in 10 n 15%
autologou§ Sfr, II b ad tron of 20 U m

| 1-2 and 3 : 3 et ' §én until the
desi red 5agsab@aseafaﬁtﬁabhsu@&@qoabaaaaﬂlc Eéamalas7ABtollferatlon of

T-cell clones specific for a patﬁolog assocl ated antigen using dendritic
cell ¢%s Apc T-cells are added to the wells of the 96 well nitro-

cellulose plates in 100 pl R10 (dialysed FCS). Tumour
lysate loaded dendritic cells from Example 3 are added at
1M/ml and incubated overnight at 37°C without stirring.
Incubation is continued for one week followed by re-

15 stimulation with recombinant 20 u/ml I1-2 and irradiated

PBMC until the desired numbers of T-cells are obtained.

Example 8
Labelling of T cells with ***In

20 Approximately 10'° T-cells having anti tumour antigen
specificity produce in Example 7 are washed twice in 100 ml

PBS and resuspended in PBS to a volume of 30 to 60 ml. The

T-cells are radio-labelled by incubation with 500-800 pCi of
In oxine for 15 minutes with gentle rocking. The labelled

25 cells are washed twice in autologous plasma, re-suspended in
40 ml normal saline and transferred to a 600 ml plastic
transfusion bag. 20 ml 25% human serum albumin, 75,000 U
IL-2 and 40 ml normal saline are added to the T-cell
suspension for a final volume of 100 ml.

30

Example 9
Imaging of tumours with labelled T cells

Specific T-cell reactivity to allogenic cancer cell

lysate is detected in a blood sample from a patient with



10 T-cells are added to the wells of the 96 well nitro- cellulose plates in
100 Al R10 (dialysed FCS). Tunour |ysate |oaded dendritic cells from
Exanpl e 3vane7mdegled at | M m and i ncubated overni ght at BCOERI (320t
stirring. Incubation is continued f@s one week followed by re 15

stinmulati nbln nt 20 u/nm _ 11 rra ated t|| t he
desi red réﬁ#ééé&%#?ﬁ& er'f's"3re 8%?%?ﬁedPgM aﬁ%|80g fﬁB@glf amo % cells
with 111ipalempps dxioadeby 1@tRapheekssshandngpant Fitumapel asdi gen
speC|f|C|ty roduce in _Exanple 7 are washed twice in 100 mMl PBS and
resuspendedt +$ PES PEOAUGBHRUAE o BTBL808n ThehE-cglial f5eare

radi o-l a i b i 8 o] 11 for 15 m nutes
W th gen?ﬁ%hﬁg%%%%dQﬁ#hg&%gggr%gdggggﬁe??gg%?egﬁ%éheég?gﬁggﬁ ngautologous
pl asmg, rersespendedathon40inthaotmmbusal ine and transferred to a 600 m
plastic transfusion bag. 20 m 25% human serum al bum n, 75,000 U, [IL-2

and 40 ml nornmal saline are added to the T-cell suspension for a final
vol une ofEd&h1d .1 30 Exanple 9 Inmaging of tunmours with labelled T cells
Specific T-ceII react|V|ty to aIIogenlc cancer cell lysate is detected in

» Q@38 PCT/ EPO1/ 03250 46 suspected
but 'unknown 08@8 o PR tﬂéem%QHJ 5@%{» meLhey , Pat LenkE sy bl ood by

| eukapheresi s an spectfic la Is are’produced as in Exanple 8.
The 10cellﬁmpm@cytesnéﬁsedcandelpagédcby gadnaroaiméeaasednaspioviding a 5

57Co. Fol ISR PRLT Ho et FISTTBE SKAr AL 6t TAFUPACSR100 120 Fgmiotyies of a
cl one prQﬁ@Pﬁ@r@@Ql@ﬁ@'tﬁ5é§t§6r3§5'ﬂo 60 min at 37°C in Krebs-Ringer
HEPES buffer (pH 7.4) containing 0.15 mM CaCl, to which is
added about 74 MBg [2 uCi] per tube of °*’CoCl,. After
15 centrifugation at 1200 rpm for 20 min the supernatant is

decanted and the cells are resuspended in 1 ml buffer.

Example 11

A blood test from a person with increased risk of

20 malignant melanoma contains T-cells sgpecifically reactive
with an allogenic melanoma cell lysate. Clinical work-up
discloses a small uveal melanoma in the right eye. The
patient is operated and the reactive T-cells disappear from
the blood. During follow-up the patient’s blood is tested at

25 regular intervals for melanoma-reactive T-cells. After‘a
period of follow-up melanoma-reactive T-cells reappear in
the blood, but despite an intensive examination no tumours
can be found. Tumour-reactive T-cells are isolated from the
patient’s blood, cultured, labelled and re-infused and

30 disclose a single brain metastasis. The metastasis is
technically inoperable, however. Tumour-reactive T-cells are
produced in great numbers, loaded with boron, re-infused and
neutron irradiation applied to the area of metastasis.

Despite apparent erradication of the brain metastasis with



Exanple 6 or Exanple 7 are incubated in sterile 10 mM pol ypropyl ene tubes
for 15 to 60 mn at 37C in Krebs-Ri nger HEPES buffer (pH 7.4) containing
0.15 nmM @acaR7@es whi ch is added about 74 MBg [2 /G ] perprcER010f3287CoClL2.
After 15 centrifugation at 1200 rpm f46r 20 min the supernatant is decanted

and the cgll ﬁa%é—g?g?ﬁ%ﬁgioégz%eﬂg?%fgon £eoPl e Ao Andtioqek test from

a person wth incre mal I gnant nel anoma contains T-cells
speci fi calday,r eadtdampieni tinfams il cgenlzbekl ahdhecekl$d slysete. Cinical

wor k-up discloses a small uveal nelanonma in, the right eye. .The patient is
oper at ed 3P HE &It 13 v e e cicﬁr%eﬂi ts‘érﬁcblélérS*?%n‘?‘u?%%SH%%dt.hemr i ng

fol | ow uptherpat ignty s hheod &L destedcat125 regul ar intervals for

mel anoma-reactive T-cells. After a period of follow up nmelanoma-reactive

T-cel bs reappear in the blood, but despite an intensive exam nation no

tunours can l:ie floimd. Tunmour -reactive T-cells are isolated fromthe

patient'’ X | tured, |abelled and re-infused and 30 disclose a single

brai n net ast adl athhentred astasssd i 8ithenbnasabt yoi mepenabheis hoheseed

Tumour -reactive T-cells are ng oduced ini{gr eat nupbers Ioaﬁgd wi th boron,
a

re-i nf usedHRPERRKARBNI FRalibaf i oNPEpPFTEat+ot Ab AF 6AtBF et &2t Hsi s.

Despi t e gppar el L4 radi gabi-on: pbathenbr Bl doget st aghswihghn¥§h 01/ 70938
PCT/ EP01/°03250 47 only scare-like remains detectable on a post-treatnent
MR- d60an,nsubseguehtmé hdnshanrefct avel Tede¥leel LediAaiasndatBunul ati on at

the former tunour.site suggesting.ih r e.fkLeSi,dua ugg#, npgea cells.
5 Exanpl elﬂcér%%%céi%?\?nﬁ?agﬁoé% %ﬁ?ﬁaﬁgt §§?§§i% m%Fanom'a |bs 0 ?ered
i mrunot hef Pyt Whdilirdds 20f The-setrethpy ohet hembeest oflaseilanopart based on a
pre-treatnment blood test show ng high 10 nunbers of nel imoma-_rLeactive
T-cel |l s, ¢¢@¢ny¢ﬁ§—gglls increase Indicating an lmmunologica
response to treatment. In accordance, the metastases
15 regress. During subsequent courses of IL-2 the numbers of
melanoma-reactive T-cells decrease indicating therapy

failure and IL-2 treatment is halted. Shortly after the

nmetastases progress.

20
The following includes a description of materials and
methods, and preliminary results of experiments analysing
the specific T-cell response of human peripheral blood
lymphocytes to in vitro stimulation with lysate, analysed
25 with Flow-cytometric ImmunoFluorescence measurement of
Intracellular Cytokines (FIFIC). A CMV lysate was employed
to evaluate the feasibility of the technique in infectious
diseases, whereas an autologous melanoma cell culture lysate
was employed to evaluate the feasibility of the technique in
30 cancer.
T-cell response to cytomegalovirus (CMV) lysate was
assessed in healthy persons and correlated with serological
antibody titer to CMV in Example 13. T-cell response to

autologous melanoma cell lysate from the melanoma cell



i ncreased chance of the therapy being effective. During the first courses

of IL-2 therapy the nunbers of nelanona- reactive T-cells increase

i ndi cati mgoan7aasrunol ogi cal response to treatnment. |n aceror@peics?2so he

nmet ast ases 15 regress. During subsequént courses of IL-2 the nunbers of

mel anoma- repctiyel Tneekhs . QgcwgéséthQEEéH'Bﬂ hhenapy cbatlkuig QQd IL-2

treatment is halted. Shortly after the nmetastases progress. 20 T

foIIomnngW¢th@ﬂesnamdésnpmptpehleﬁtﬂBWethahsgahM varthbds, tamduprellnlnary

results qkP % erlne ts ai i |ng the specific T-cell response of human
peri pher al b 2 yiphB toin vitro stinulation with lysate, analysed

25 with Flomfcytonetric InnunoFIuorescence nmeasurenment of Intracellul ar

Cytokénes'(FlFIC3 . A CNV Iysate was e -oned to evaluate he fea5|b|I|ty

Of t h t P ~ R = B - A o >

cel cult@£§e£%%aagscy@5t$ggl§¥eglggcevaluate t he feaS|b|I|ty of the
technique In cancer response to cytonegal ovirus (CW) |ysate
was assessed The hmalithpupepsensfahtiecesselatiedtwi thtsetolkegiecal anti body
titer to in Exanple.13, T-cell response to _autol ogous | anoma cel

| ysate fr%%?%%%nnﬁpgﬁéﬁﬁccglFeiéfoiﬁfﬁgg PETPERGTFO3256 Eggculture_line
FMB. 29 wasy @Mmﬂétggoaﬁclﬂ%ht MaGesHr ahs tasseWekll 1as whenmehansaRepgat i ent s
with highly variable tunour burden in_Exanple 14. 5 Detection of

Ant i gén- s\@@@hfr@lewaétl SNLAIBREad SRt ﬁlﬁpFNemUGén@Itala description of FIFIC
The main purpo ay_|i d e fic T cells
t hr ough neasurzﬁ%(% EP a?ﬁz a i?%egéﬁ duc E er%ﬁ%ce |§P§ %se cells

when incubﬁéadeaowmthhamehewaaguaahmga@sdls@eh@bamlwonusaseumaﬂated

SpeC|f|caIIyL a snal | sanple of erlph%ral bl ood
by 1ncubatlon at 37°C wilt ysate containing a complex

mixture of relevant antigens. In addition, a stimulatory

15 signal is provided to the T lymphocytes by addition of
activating antibodies directed against cell-surface
receptors for co-stimulatory molecules (CD28 and anti-
CD49d) . Stimulation of T lymphocytes may be improved by the
addition of autologous dendritic cells.

20 As a result of the exposure to antigen, antigen-
specific T lymphocytes are activated and respond with
production of cytokines. In addition, the treatment may
result in the induction of other antigen-specific effects on
other cell populations, i.e. natural killer (NK) cells, and

25 monocytes.

Following a period of incubation/stimulation, a cell
secretion inhibitor (Brefeldin A) is added to the sample,
resulting in intracellular accumulation of the cytokines
produced.

30 After a consecutive incubation of 2-10 hours at 37 °C
with Brefeldin A, the sample is treated with EDTA, and red
blood cells are disrupted by addition of a lysing solution.
The cells are then permeabilised and stained for accumulated

intracellular cytokines by means of fluorochrome-conjugated



treated with anti-coagul ant (sodium heparin) is stinulated by incubation
at 37C wth a |lysate containing a conplex mxture of relevant antigens. In
addi ti onwaostivstil atory 15 signal is provided to the T | ypphaeysssoby
addition of activating antibodi es di4Pected agai nst cell-surface receptors
for co-stinulatory l.ecul.es (CD28.and anti- CD49d) . imulation of T

| ynphocyt 88°fa lSeag§6§8$é§Sby ﬁﬁ@lﬁgddi eoﬁtgﬁnggzSﬁigﬁuérﬁeﬁaﬁﬁéiPYceIIs.
20 As a resubtmehtt hetexpour &crdaanichger, saniicaen- sspesibiredT by pphocyt es
are activated and respond with _production of cytokines. In addition, the
treat nent dAaf 2Fesdf € PAtiRe anadiétisoRyof lomh ey tameitgen- specific effects on
other cell POPYLALLORS £l o AR Kihelli () 661095 a0, 22, ONOCYL €S-
Fol l owi ng a period~of incubation/stinulation, a cell ~"secretion’i'nhibitor

( Bref é di grAjuilsradged stidet-lveas@rpl) e andr €duldriesgenae dhraaelity at

accurnul ati.on_of the cytqkin produced. .30 After a consecutive incubation
of 2-10 hEArECaEDS7 VeV leg Bter @) i -AOLONE SRFPYSISd £Pe&EEdSHRERIEDTA,
and red Bbeodseel isgake gizar wtied by addition of a |ysing solution. The
cells are then perneabilised and stained for accunul ated intracellular

cyt oki nes by neans of fl uorochrone-conjugated WO 01/70938 PCT/ EPO1/ 03250

49 speci fi i.hodies. .Finally, ained cells are fixed by treatnent
with a 1%?%8?%§ﬁ§e%§§§r§8Fd?Fbﬁfan %g?%red in the dark at +4C unti

anal yis0 s bptElrawleyt onmetry. Using a flow cytoneter, the size
(forward-scatter) 5 granularit%E%Fide-scatte&%ﬁand fluorescence intensity
at  diffefent ®RvEPSRIMRENEMIDY Tosrase ldndiaysi@f okinee esestdan £t each

i ndi vidual cell, SE%&L@iC g
Fast | mmune CD4 “Pht Facelt uPss

description of FIEFLC 10 rals: 1. BD
; 261 B PREnBanecrrbn Roe SROSTH
2. Antigen lysate (e.g. CMV lysate at 50 ug/ml or tumour

cell lysate (prepared at 10 x 10° cells pr. ml)
15 3. SEB (Staphylococcal Enterotoxin B), Sigma, cat. no.
$4881, 50 ug/ml
4. ddH;0 (double-distilled water)

5. HBSS (Gibco BRL, cat. no. 14175-046)
6. PBS - Dulbecco’s, without Ca and Mg (Gibco BRL, cat.
20 no. 14190-086)
7. Washing buffer (0,5% Bovine Serum Albumin + 0,1% NaN; in
PBS)
8. Fixing buffer (1% paraformaldehyde + 0,1% NaN; in PBS)
9. Fresh blood sample in Sodium heparin glass

25 10. Na-heparin sample glasses (Becton Dickinson, cat. no.
368480)
11. Rack for Na-heparin sample glasses (Becton Dickinson,
cat. no. 364887)
12. Needle with plastic tubing and “butterfly” (Becton
30 Dickinson, cat. no. 367282)
13. 15 ml polypropylene tubes, Greiner cat. no. 188.271
14. 5 ml polystyrene tube for FACScalibur, Becton
Dickinson, cat. no. 352054

15. Vortex mixer



for FN-y, Becton Dickinson, cat. no. 340970 2. Antigen lysate (e.g. CW
| ysate at 50 2g/m or tunour cell lysate (prepared at 10 x 106 cells pr.
m) 15 3.wWEeEB7(9$t aphyl ococcal Enterotoxin B), Sigma, cat.PODEPIIZSERL, 50
g/m 4. ddH20O (doubl e-distilled watersy 5. HESS (G bco BRL, cat. no.
14175-046) 6. PBS - Dul becco's, wthout Ca and My (G bco BRL, cat. 20 no.
14190-086)}67. WiashACngnbubbeonr( 0, 5% Bovi ne Serum Al bumin + 0, 1% NaN3 in

PBS) 8. Fixing_ buffer. (1% parafornal dehyde +.0,1% NaN3 in PBS) 9. Fresh

bl ood samﬁe i ﬁeggﬁ?‘GH%ﬁeﬁaﬁieﬁ E§§%’g¥f§ A&g-@ﬁéﬁar iR sanpl e gl asses
(Becton Digki ng0Bw €3tomB@er 368480) 11. Rack for Na-heparin sanple gl asses
(Becton Di ckinson, cat. no. 364887) 12. Needle with plastic tubing and
"butterfly"” (Becton 30 Dickinson, cat. no. 367282) 13. 15 m pol ypropyl ene

t ubes,® G EFAERIEBAE: no. 188.271 14. 5 ni pol ystyrene tube for FACScali bur,
Bect on Dicki nSehleest theoblesgdosampde igr tekombeparid glppgosgd use

PCT/ EPO1/ 03250_..50. 16. i tQr . ntriftu X n- Coul t er
Al'l egraTM 6R Ylvéépllj—‘flogv agglg%et g‘rilég%P%gg%: l?rgat %Oo%olg‘%ren&?§§%§g%| ood sanpl e
in a Na-hepari habkasssamd pedypricklyilen? halbes. aScoreisanme take room

emperature 2. Lagel Lol polypron ene (ubes goeording La G 1ot
"tunowy | ysatetwgghe. ) “@MVTQY%%QQnt,ubeC,m@Qg a_%,(ga;glenh%@%r.i)ni zed bl ood for
each 3. To each tube, add 220 pl heparinized blood for each
sample to be analysed on the FACS (i.e. if 5 different
antibody stainings are to be performed on the “SEB”
stimulated sample, add 5 x 220 pl = 1100 ul‘heparinized
15 blood to the SEB tube at this point).
4, To each tube, add 10 ul anti-CD28/anti-CD49d monoclonal
antibody cocktail (from the BD FastImmune kit) pr. ml
blocod.
5. To tubes labelled “CMV lysate”, add 20 ul CMV lysate
20 solution pr. Ml blood.
6. To tubes labelled “tumour lysate”, add 333 pl tumour
cell lysate solution pr. ml blood.

7. To tubes marked “no antigen” add HBSS in a volume

equivalent to the lysate added to “lysate” tubes in the

25 experiment to compensate for any dilution-effect of the
lysate.
8. Vortex all tubes briefly (max. 2 seconds) and incubate

at +37 °C, typically for 2 hours
9. Take a vial of x10 BFA from the freezer, thaw and
30 dilute to x1 by addition of 9 parts sterile PBS
solution (i.e. add 90 pl PBS to a vial containing 10 ul
x10 BFA solution)
10. Following the incubation period, add 20 ul x1 BFA

solution pr. ml blood to each tube.



sanple to be analysed on the FACS (i.e. if 5 different antibody stainings
are to be perforned on the "SEB" stinulated sanple, add 5 x 220 Al = 1100
Al hepar iwdae®9dd bl ood to the SEB tube at this point). 4pcTareashsot ube,
add 10 Al anti-CD28/anti-CD49d nonoclsenal anti body cocktail (fromthe BD
Fast | muneL ki tyofrex 11 btabeds bridoiyubesx| abetéedndEWahgsanetibaaed 20 Al
CW lysate 20 solution pr. M gtoo?. 6. To tubes Iabelled."tungugﬁéysate",
add 333 pl tumurt3telt | EREE2SLY ut PBN* pROURF bFBBRLEF I TH t AbERT Fhr ked
"no antigen" add.BSS bR Be¥0b4NBr gadbMakent to the lysate added to

"l ysate" tubes in the 25 experinent to conpensate for any dilution-effect
of the |y3ateAfBr oheeseabhdt ibesbbtiiefl yaddak002:8eBBRAsFOaREIPACUbAL €

at +37 C, typically for hgurs. 9. Take.a,vial 0 FA f t reezer,
thaw and 30 dfﬁﬁ?ﬁ Y%exéDb§a3§5WWP%ﬁ %%%b 85rt@isﬁég?geégBéggéoFﬁ?%bn
(i.e. add 90 AoFBSktg1a viBksCEORbabOghUylQcAl s5x#B8cBRAssobudion) 10.

Fol |l ow ng the incubation period, add 20 Al xI BFA_ solution pr. m blood to
each tube. WO TAF¥RRBE PePrEPDY/ B32B0tenReratuysy £8% 4P| ™tHBESSbrieriy

(max. 2's §9Dd§g%@fqa£nﬁgg?&grigﬁé+ﬁﬁmgert%Ei§aHHYFR@S #ubadrs, resulting
in a total incubation period of 6 hours. 12. Arter the second incubati on,
add 100 | EDTAasocbufling td theoaxpheiBBnEadt kghenme.kit) pr. m blood to

each tube vortex all_tubes thoroug ca. _5_second i_.ngubat e tubes
at r&6h1tEﬁperg?ﬁéﬁxfGialguﬁﬁﬁuWégg %é%ogaggF &n SHpFé%P%Q é %ﬁ%ber of 5 ni
FACS tubes acgosdingute the exppliegenhab sekeprpCsl@ubés Mer £ellalvks:t ubes

with blood for a few seconds, and
Tubes marked “CMV lysate”: add 230 upl sample to each

FACS tube (corresponds to 200 ul undiluted blood)

Tubes marked “tumour lysate” : add 290 pul sample to
15 each FACS tube (corresponds to 200 pl undiluted blood)
Tubes marked “no antigen” : add a volume of either 230

pl sample (for CMV experiments) or 290 pl (for tumour
cell lysate experiments) to each FACS tube -
corresponding to 200 pl undiluted blood.

20 15. To each tube, add 2,0 ml x1 FACS lysing solution (from
the BD FastImmune kit - diluted from the x10 stock
gsolution by addition of 9 parts pure H;0). The solution
must be at room temperature before addition.

16. Vortex all tubes briefly, and incubate at room
25 temperature for 10 minutes
17. Add 2,0 ml Washing buffer to each tube and centrifuge 5
minutes at 500 x g (1600 RPM in the Beckman-Coulter
centrifuge)
18. Discard supernatants and add 0,5 ml x1 FACS

30 Permeabilizing solution 2 (from the BD FastlImmune kit -
diluted from the x10 stock solution by addition of 9
parts pure H,0). The Permeabilizing solution must be at

room temperature.



distribute the sanples into the FACS tubes as follows: Tubes marked "CW
| ysate": add 230 | sanple to each FACS tube (corresponds to 200 Al

undi | ut edvoboodys Tubes marked "tunmour |ysate" : add 290 ACT/ERempizesot o 15
each FACS tube (corresponds to 200 Als2undil uted bl ood) Tubes marked "no
antigen" : add a volunme of either 230 Al sanple (for CW experinents) or
290 Al (fb?-tumeeXcéuberSybafLéféYpérldrrém:g}DgE@ ahcHoPACEemppsature
correspondi ng %ngQQ . -ypdil uted blood. 20 15. To each tube, add 2,0 m xI
FACS | ysing solution (from the BD Fastlnmune kit - diluted fromthe x10
stock sobationddy2addinti @asbing pafferpubeeki2B) tubbeasdl uehonifoyst sbe at
roomtenperature before addition. 16. Vortex aIL tubes briefl and

i ncubate at roBhUB8St 8ipaPit dr 8 P OPoRRMNEPeEE7ECRERRB - 5O E¥Eshi ng
buffers to eachctybe;andesentrifuge 5 mnutes at 500 x g (1600 RPMin the
Beckman- Coul ter centrifuge) 18. Discard supernatants and add 0,5 m xl
FACS 30 PetneaBiftardgsvpbunasanes(bndnatdesBbtrRdel arugenkicetiods! afed
fromthe x10 s L Ution Pt of,~9 re.H20) ., .T

per meabi | | 2i g Lot He oA mer She Lot 1oy S0 PRnERP Lt TuRBibL bagadd #1

PCT/ EPO1/ 0325001 52h&9p r ¥omti e dt abed bbdiyetbykaadlencabatie IaN-yobaTC /
tenperature for 10 mnutes. 20. Add 2,0 ml__Washing buffer to each tube and
centrifuge 5 #ihtir€8 &P 580 /x 2gti1666 ﬁPWFPﬁCVﬁe5%e€?nﬁﬁl€UGPFer 5
centrjif uge) 21.,pis¢ard supernatants and add suitabl e concentrations of
anti bodi es (when using the BD Fastl mmune kit, add 20 ul of the pre-m xed
anti body 22ckt¥bpksekanlil- tENep Biri€flly dnbi mCPe68hRPE £ spton@B)} and

Per CP- ¢y5. 5) tgnégggggngnlgh%u%%%%fat room temperature for 30
minutes.
23. Add 2,0 ml Washing buffer to each tube and centrifuge 5
15 minutes at 500 x g (1600 RPM in the Beckman-Coulter
centrifuge)
24 . Discard supernatants and resuspend cell pellets by
addition of 200 pl Fixing buffer to each tube.
25. Vortex all tubes briefly, seal and store in the dark at
20 +4 °C. Analyse within 24 hours.

Example 13

Detection of prior exposure to Cyvtomegalovirus (CMV) using

CMV-Lysate

25 The results of the experiments carried out as described
above analysing the specific T-cell response of human
peripheral blood lymphocytes upon selective in'vitro
stimulation with CMV lysate is shown in Table 1 and Fig. 1.

Figure 1 is a graphical presentation of the correlation

30 Dbetween CMV status assessed by anti-CMV IgG titer of ELISA
and T-cell response to CMV lysate by FIFIC.

Dots correspond to numbers shown in Table 1, however,
for persons analysed with FIFIC several times, the average

value is used. The x-axis shows the anti-CMV IgG titer in



22. Vortex all tubes briefly (no nore than 2 seconds) and incubate in the
dark at roomtenperature for 30 mnutes. 23. Add 2,0 ml WAshing buffer to
each tubavand7mentrifuge 5 15 mnutes at 500 x g (1600 RPMVI/EROTI3250
Beckman- Coul ter centrifuge) 24. Disdard supernatants and resuspend cell
pellets b additjon of ,200 Al Fixing buffer tqo each tube. 25. Vortex all

t ubes bri épl/ ?’sgéfargnt&lg‘te&é&*i ﬁUt/Hg d&r Qegtlne 2849, TARaly8&iGi thin 24
hours. Exghple f3cBetectispnr@l RO efveXpaskee LBcbkt 9@%@%%\4' EUs o( CW)
using CW-Lysate 25 The results of the experinents carried out as

descri bedIFibpve @P@$ysamgnyheDspetifboodyces | upespdnsebat i b Ma: h

peri phera s.upon selective in vitro stinulation with CW

| ood hocyt e
| ysate i shgﬁo SﬁhgT Bltg‘ %a&]f@r@iu&d PUbErgGredl (fsea §PaphresPugr 888nt ati on

of the; coprelation 30 S by anti-CWwW IgGtiter of
ELI SA an?j r’%ce+?9}%§p%€§émfggd%F;é‘gﬁfgé%@ ‘%—‘%@?%g) Dots correspond to

nunbers shown iantTabtev 1rgboverver , was Ofis pet SOAswaral yseeddd heft A C sever al
ti mes, the avera%%: val ue i s us e x-axi s shows the anti-CwW IgGtiter

ed. Th

in WO 01/76938 PETFEPOIAG3ISsGes53 PULRLalwRéEr € PeRéthyaPPUsansi wegefined as
0. The y- axksugshOWELE- GelI I @SRONSAL & sate onse is
| FN-y+, CD69+uanong CD4+ | ynphocyt es Supg I ﬁ%ﬁﬁbg‘h gﬁw\/im%{[l% E% | ysate with
backgr oundnsabveast @dtimee. foponwen€dis ppENtSve pnddudtivad sf rom Rhe
unstil Ia[:%%e%aggl e%l. Arplti - I%G.tti.ter was assessed with standard ELI SA
prior-to tR&FI FPT PESFICK (Y aP 57 ¢ Real t hy persons were included. The
FIFI G test was N®ppat€Tll ate¥pohodSwhs MBouhdt 8 VEhS Swdi PBBsdRE iven CW
positive individuals and 2 10 tines for_another CW positive.

negative anti-CMV IgG titer, whereas all four CMV sero-

positive persons showed a T-cell response, seemingly

correlating in intensity with the IgG titer.

15
Table 1
Anti-CMV IgG titer from ELISA and FIFIC assay for
IFN-y production.
ID anti-CMV IgG titer T-cell response to CMV
(IU/m1) ¥ 1ysatem
Nlemy <4 0.00
N2emy <4 0.00
N3 cuy 13 0.54 / 0.34 / 0.40
N4 ey 114 3.74 / 0.62
NS5cmv 15 0.06
N6cmy 50 1.98 / 3.13 / 1.91
20

Notes: 1) titer <4 IU/ml is defined as negative, 2)
response 1is % IFN-y+, CD69+ among CD4+ lymphocytes upon

incubation with CMV lysate with background subtracted (i.e.

spontaneous IFN-y production from the unstimulated sample) .



No T-cell response was found in the two persons wth negative anti-CW |gG
titer, whereas all four CW sero- positive persons showed a T-cel
responsew@eeniosgyly correlating in intensity with the | g&T/EPEre3s2®5 Tabl e
1 Anti-CW IgGtiter fromELI SA and B#FI C assay for |FNy production. 1D
anti-CwW 1gG tgter -cell_ response to CW (11U ) 1) lysate2) NICW <4
0.00 N2CM <4"83BB'RScPFy F1Z16. BAoLS0fgx A GMNO SeNeCIPSII4 VS, PETEOD. 62

NSCW 15 OQn® 6NN 30 i 3 k119 s: 1) _tit <4 LUl is
defi ned ag,ngggtive,§2§hv?§§ggn§%%ﬁ§l&$|éﬁFégF §¥ n€%§ %%fynlﬁﬁghocytes
upon i nchibati 8a andhbCrid Figt.e3wi ehdbackgresprdtswbiivact ed (i. e.

spont aneous | FN-y production fromthe unstinulated sanple). WO 01/ 70938
PCT/ EPO1/ 03250 54 Exanples of FIFIC plots for a CW sero-positive person
(Ndc, B/) aaderaCMYeseropregat b¥erpgugenz(N2cM/ ) are shown in Fig. 2a and
b and Fig. 3a and_ b, respectively. 5 General description of Figure 2-5.

FI FI C anal ysesFhByChaNadinfaei §8d 8 sHoWATriseri gsr sbown 3n Frigalrest Bese

figures asdot zqogteseants bagaccell sapabyssoplothe l asected figure o

t he upper left corner of 1 ures X=aXl's shows H: Forward
scatter (@hithseds |ight scattered by the cell at n arrow angles with

he y-axi 8 shovd \S6BoH PEIoFs 26k JRRBS( iy Qe LbPer Teft cormer of - 1o T

10 Figures 2-5, the x-axis shows FSC-H: Forward scatter (which
is light scattered by the cell at n arrow angles with
respect to the laser beam - an approximate measure of the
cell’s size) and the y-axis shows SSC-H: Side Scatter (which
is light scattered by the cell at an angle of 90 degrees

15 from the laser beam - a measure of the cell’s content of
granules) of the total population of cells analysed from the
blood sample. The encircled area indicates the cell
population selected for further analysis, which is regarded
as the lymphocytes.

20 In the inserted figure of the lower left corner of
Figures 2-5, the x-axis shows FL3-H: CD4 PerCP-Cy5.5 (which
is the intensity of PerCP-Cy5.5 fluorescence and indicative
of the amount of anti-CD4 antibody bound by the cell) and the
y-axis shows SSC-H: Side Scatter (as defined above) of the

25 lymphocyte population selected. The box encloses the CD4+
subpopulation of lymphocytes selected for further analysis.

In the inserted figure at the right side of Figures 2-
5, the x-axis shows FL1-H: IFN-y FITC (which is the
intensity of FITC fluorescence and indicative of the amount

30 of anti-IFN-y antibody bound by the cell) and the y-axis
shows FL2-H: CD69 PE (which is the intensity of PE
fluorescence and indicative of the amount of anti-CD69
antibody bound by the cell). The cells above the horizontal

line are considered to be CD69+ and the cells to the right



is light scattered by the cell at an angle of 90 degrees 15 fromthe | aser
beam - a neasure of the cell's content of granules) of the total

popul ati owoof/7cwe8 | s anal ysed fromthe blood sanple. The paTEPal®sdsar ea

i ndicates the cell population selectséd for further analysis, which is
regarded as the |ynphocytes. 20 In the inserted flgyre of the_|ower |eft
corner ofof Filguvest2cg]l ﬂh@exaaﬁl§0§ﬁéﬂ§rﬁéstﬂ bepd Fpsittp- )5, 510GRi ch is

t he |ntenS|ty of P rCP- 5.5 qu C d Saqof the amount of
ant | - OD4 R del 5 G Rl P B afec T *Sde

Scatter C@§pé¥ﬂméﬁﬁbﬁbﬁﬂﬁ)aﬁé ké@tZéomgmahbcyheopghomatabh feteoered. The
box encl oses the CD4+ subpopul ati on of % Hocgtes sel cted for further
anaIyS|s eXQQF%W@ﬁﬁ%seT$@dn$WB%¥% SEOVRet ng £ ?ﬁ%ero Eﬁ?%ssﬁuage t he

X-axi g 5 FChel Bt BEnE AL £BSI LY @ﬁ FhdGatbyor gscence
and |nd|c £}€$F#$% é%%ﬁ%% g%%m%f a%tléthfy ant i body bgun by the cell)

and t he yr@gp@ndSM@mseF121H deDbsePEa$whi chlilsinpéudndensi EheorPPEr

fluorescence and indicative of the anmount of an kg dy bound by
the cel | )righle 2@paseapbvERENEIEBEI Z6HEER: VPR aF8P68ﬁ§Pg ﬁ %o be CD69+

and the cgﬁé§+t8D£pe%gthEF¥¥igil70938 PCT/ EPO1/ 03250 55 of the vertical

| ine are consi dered The lines are placed based on results of
a nunber of pretgdiag?2 ehpasiaEEUmmaaydoérehhepesgéh§tQﬁtFﬂﬁﬁ@ughout al
further experipents. The nunbers t he cg& of each square 5

sq;

i ndi d& e eRelyeieenfageCHV E@Fpsp8ﬁﬁgé ﬁeBeFﬁoPh Ares. A responding

cell is defined;gs-a ¢gl knowel vdedrbaulile waRer nor gt 1ygaare adfletihe right
figure, which represent |FN-y+ CD69+ CD4+ | ynphocytes. Figure 2 shows a

sumary ob . tbesr esel tFNely+FCBET+ AD4andyyshsecytea. CW sero-positive person

0
fEﬁf;+W%D6nggéggﬁE?ig%§§V%g§ Eﬁfukgzu t%hwp%h§¥MW|%§%% 2dded.s 0.027% are

3.77% are IFN-y+ CD69+ CD4+ lymphocytes.
15 The specific response of the CD4+ lymphocytes to CMV
lysate is estimated by 3.77% - 0.027% = 3.74%
Figure 3 shows a summary of the results of FIFIC
analysis of a CMV sero-negative person (N2cmv) -
Figure 3a shows the results with no CMV lysate added.
20 Figure 3b shows the results with CMV lysate added.
Neither with nor without CMV lysate added, no IFN- +
CD69+ CD4+ lymphocytes are observed, and the response is 0.
Figure 4 shows a summary of the results of FIFIC
analysis of a tumour cell (FM3.29) lysate responding
25 melanoma patient (P4).

Figure 4a shows the results with no tumour cell lysate

added.

Figure 4b shows the results with tumour cell lysate

added.
30 The response is estimated by 0.08% - 0.00917% = 0.071%.
Figure 5 shows a summary of the results of FIFIC

analysis of a healthy control (N1) with no response to

tumour cell (FM3.29) lysate.



Figure 2b shows the results with CW |lysate added. 3.77% are |IFNy+ CD69+
CD4+ | ynphocytes. 15 The specific response of the CD4+ | ynphocytes to CW

| ysate i svest/favet ed by 3. 77% - 0.027% = 3. 74% Fi gure 3 shp@mEROZ3RI0ary of
the results of FIFIC analysis of a GW sero-negative person (N2CW).

Fi gure 3a shows . the results with no CW |ysate added. 20 Figure 3b shows
thg results V\AW?HW IR AR TSt “”vﬁﬁ? Hl%oquwlf%cﬁﬁl%cﬁl/ﬂ%te
added, no ddd¥q + CD69+ CD4+ | ynphocytes are observed, and the response is
0. Figure 4 shows a summary of the results of FIFIC analysis of a tunour
cel | (FMB.29) IFismne rdspdrmiing 25 rasaiohe pdt i emoymPhel Filygstata shows
the resul tg g h no tumour cell Iysate added. Figure 4b shows the results
with tunour cell |ysate added. 30 The response is estinmated by 0.08% -
0.00919% = 0. OXE%thdy geirteth ahavisteowstimmaigunfcdite Twsild ssdfed! AL
analysis of a healthy control (NN) wth no response to tunour cell

(FMB. 29) IfShtre. CiAB°61L£Pa938 YPOTORRY £:0 3250 obs@rNiegur ensla tdlieows sphaseesul t s
with no t ynpyy cell lysate added. Figure 5b shows the results with tunour
cell lysate "added. 5 Neither with nor w thout tumour cell |ysate added, no
| FN-y+ CD69+ Cdrr Inamillaoytsforrchabsersieshi fnd thesrespoisehsd s 0. Qur
results show that a specific T-cell response against CW |ysate can be

detected PFX S0 M thesae an Prerddtatiadl B whETe AW 4G positi ve
| ndi Vi gualger oAl SR AY NRGAIGHE RS L5 e S U 14 BFs alioed g, T-cel |
response. A correlation between the size of the anti-
persons with negative anti-CMV IgG-titer showed a T-cell
response. A correlation between the size of the anti-CMV
IgG-titer and the numbers of T-cells responding to CMV
lysate is suggested.
15

Example 14

Detection of prior exposure to melanoma antigens using

allogeneic Melanoma Cell Liysate

The specific T-cell response of human peripheral blood

20 lymphocytes upon in vitro stimulation with autologous tumour
cell lysate was investigated in a pilot study of 14 melanoma
patients and 6 healthy controls. Clinical data for melanoma

patients are shown in Table 2.



lgGtiter and the nunbers of T-cells responding to CW |lysate is
suggested. 15 Exanple 14 Detection of prior exposure to nelanoma anti gens
usi ng awogem®sx Ml anoma Cel |l Lysate The specific T-cel PCT/EB@pa33® of
human peripheral blood 20 |ynphocyteé8 upon in vitro stinulation wth
aut ol ogous tunour cell |ysate was Inve%&' gated in a pilot study of 14
nmel anona  patients and 6 healthy cont r& @ inical data for mel anoma
patients are shown in Table 2. WO 01/ 70938 PCT/ EP01/ 03250 57 Table 2

Ainical data for nelanoma patients | D Age Stage Overt Sex Cancer-free
interval (years) di seﬁbllzfc@ihy@a@’} Far 70elanoma po&gieP2s67 | 0 M 16 P3
77111 + MO P463I1V+MO P5501 OF30 P7681I1 0OM21 P8 72 111 O
F54 PIO281 0OM14 P11 301 OF 25 P12 381V + MO P13 621 0 F 28
P14 33 | I{FD+ Mg® PlLGt&ge"l [dvebt F 63 [d0d7 Ssakced-fredinthvNOT€S: |1) Maxi nal
stage untjil b @@@L»s$arrpl e. Sj;l@gas@g perforrreqay@ecordi ng to AJCC|(AJCC cancer
st agi ng rmeptalSth—eds—ARE-Heah— hggl—e{—y——lzk—pm—n@ox_RaA en,
Phi | adel hla 1997), \ aver
67 0 M 16

P3 77 IIT + M 0

Pa 63 Iv + M 0

pP5 50 I 0 F 30

P7 68 IIr 0 M 21

P8 72 III 0 F 54

P10 28 I 0 M 14

P11 30 I 0 F 25

P12 38 Iv + M 0

P13 62 I 0 F 28

pl4 33 IIz + M 0

Plé 57 I1I 0 F 63

P17 55 I 0 F 41

Notes: 1) Maximal stage until blood sample. Staging performed

according to AJCC (AJCC cancer staging manual 5% ed., American

Cancer Society, Lippincot-Raven, Philadelphia 1997), 2) overt

disease indicates the known presence of residual primary tumour or
10 metastases at the time of blood sample, 3) the interval from latest

apparently radical operation (if any) to blood test.

Patients excluded: Pé excluded due to high dose sterocid treatment at

the time of blood test. P9 and P15 were not tested with FIFIC.

15 Patients and controls:
All patients were in good performance (WHO Performance
Status 0-1) and had histologically verified malignant
melanoma. They had not been treated with chemotherapy,
radiotherapy, hormone therapy or immunotherapy, had not
20 received antihistaminic drugs or blood transfusions within 8
weeks, and had no known autoimmune disease, immunodefect

syndrome, or chronic or acute infection. Patients had



di sease indicates the known presence of residual primry tunmour or 10

net astases at the tinme of blood sanple, 3) the interval from| atest

appar ent Iwooadivsal operation (if any) to blood test. Patipoargrexskisded: PG
excl uded due to high dose steroid treéa8tnment at the tinme of blood test. P9

and P15 were not tested wwth FIFIC. 15 Patients and controls: Al patients
were in gGCEeHEFPEFfamGe QOREE Pl min e naSigt (B aReD) Bihdhimadiad a

hi st ol 0gi galby.eveh bl ANt a Bl AR crthiRls hAd A0l hiagn, 1 eat ed with
(0]

chenot her agy, radi ot herapy, hornone therapy or 1 nmmu er apy, ad not 20
recei ved &APOPHi §e&i-ni c drugs or blood transfusions within 8 weeks, and

had no known autooi e di sease, i n fect s rone, or chronic or
acute infecti onTA Patie tréur\]s'i%%r\f\g ﬁ%ﬁ@%eﬁ?@%@fm "2 588 peri enced no
ot her ki ndemafieggncere exeepid BAwhae a1 pasase!dnd yaGwaneous

carci noma_renoved 3 years before blood test. A total nunber of 6 healthy

control s F§3kahEs CRRGTPLss wegifalsedechace acearsting md ttavee dissl yowiintdh t he
patients. o Kealthy contrgl s e t ' to the follown
criteria: cfll:ge up to %5 y&ars, i gg%?’o?ﬁ{aﬁg%% a]{&gasnc(?- Cars foo\néq‘re%o

mal i gnant formpremmiliogrartt ci seasena lngriareatdirntass,t ho aMddtingsraivie i t hin
8 weeks, no s¥lst mc_ster.id treatnment, 10 bl ood transfusions, acute or
chroni c i AP&EHES ,améﬁ’teoiwr?%ﬁﬂél 8% O iSHARTOHS ST GIRRETRIE st udy

was appr oyedoly the siEeeadlortE, NigesteoMy tdifen and alatid Sy nelco AniMdd t en
i nformed consent was received fromall persons included. 15 For patients

i ncl uded, dtiﬁéaéﬁepﬁgéﬁﬁg@oﬂeﬁﬂ%@mn@- was 55 years (range, 33-77
years). 6 pati b r dg a di sease, atients.stage |11
and 2 pati entse@%%geggﬁigl glggeg QQOXgéag?e’e%PS Egﬁagvggpgﬁﬁsgﬁ‘@lg%eghe tine
of bl oodasdnpheatibsgnand Pemalie teal @MWl eegieald wak0 rdicliridaut ed. The
di sease-free interval ranged from0Q days to

from all persons” included.

15 For patients included, the average age at blood sample

was 55 years (range, 33-77 years). 6 patients had or had had

stage I disease, 6 patients stage III and 2 patients stage

IV disease. 4 patients had overt disease at the time of

blood sample. Male and female patients were equally

20 distributed. The disease-free interval ranged from 0 days to

54 days with an average of 25 days.

Tumour cell lysate:
The following describes the procedure used for
25 preparation of lysate from human melanoma cells of cell-line
FM3.29:
1. Cells are grown in RPMI 1640 plus 2% pooled human serum
in T175 flasks. After reaching 70-90% confluence,
medium is changed for RPMI 1640 without serum for 2
30 days.
2. Harvest cells by trypsinization (0,05% trypsin/EDTA).
For this medium is transferred into 50 ml tube, culture
is rinsed with 6 ml of trypsin, trypsin is removed and

flask is left at room temperature. Cell detachment



54 days with an average of 25 days. Tumour cell lysate: The foll ow ng
descri bes the procedure used for 25 preparation of |ysate from human

mel anoma webi/z098 cell-line FM3.29: 1. Cells are grown i PCRERS1/BE300 pl us
2% pool ed human serum in T175 flasks$9 After reaching 70-90% confl uence,
medi umis changed for RPM 1640 without serumfor 2 30 days. 2. Harvest
cel I's by trypsianat ih i?ﬁ@@@??@pﬁwmte%rw h$ec neztlidjrﬂ;Qsls ml
transferred intg %n{gvg# &yllé Ui, FdS ? Of t ypsin,
trypsin is renmoved and Is left at’ room rrpera Ur e, det achrrent

WO 01/ 70938 PC‘F/rEID@ﬁeOSZIEIO:o aﬂm:cmdmb t&osebrbaiﬁzeifxa;rmrtoMémt eI y 30 sec.
end cells, and transfer

Add 10- 15 n1 J cul ture, mg&g m._re- s
into the same S0 rkrlil Srltfvffgce tb @ ey FT%SRWQ‘:eUi‘ RE¥EM L 6640,
resuspend in Rl?Mun:t64de B CRMEY | t ANch 2 Ustr .t @150%196/45 50%?‘3%115%%0 50 m

tubes, 4-6 nl in each tube.” 4. Subject cells to 5 rounds of freezing (in
liquid nitrogdm 6 K fa Bagh hube thawi ng (in water bath, 3 7C) Thawing

shoul d be jdone ¢ jilile 4ih di s nce, fol | owed by

i medi at e freezs:ﬁlrkl)gectt 5 on|rge (g Oqﬁjéé)so mﬁpelon uaq gsrb ‘b’gh Met ason
200. 6. Col | ectithryemtre fiaxr cnrte-:tmbﬁn)Oenttmathgeg atirbOhtthr ButrHn i 7o4¢C. 7.
Tr ansf er super nal ant in q@tcgﬁfndoc%;‘ tubes. Centrifuge 15 at 13000 g, 60
nmn, 4C. 8. Col'l é‘éf’tl%ﬁfe*} ¥he tiibehe imevete athrigiigh 0,2 M
filtero 9. Takeu@abgdadBicdet s iatd o, Of s @il ﬂcggcz%gi ation.  10.
Al i quot Iysate in (%)Pygotubecs 0, 5-1, mq% ubncla store at gf70C

Sonicate lysate 15 mln in ultrasound bath Metason 200.

6. Collect lysate in one tube. Centrifuge at 500 g, 15
min, 4°C.
7. Transfer supernatant into eppendorf tubes. Centrifuge
15 at 13000 g, 60 min, 4°C.
8. Collect supernatant in one tube, filtrate through 0,2
uM filter.
9. Take 0,1 ml for determination of protein concentration.
10. Aliquot lysate in cryotubes, 0,5-1,0 ml/tube, store at
20 ~70°C.
Results:

Readouts from FIFIC-diagrams are summarised in Table 3
and Table 4. Autofluorescence-corrected data (see legend to
25 Table 3) were used for further analyses. The specific T-cell

response was estimated as the difference in percentages of

INF-y+, CD69+ CD4+ lymphocytes observed after incubation
with or without melanoma cell lysate. As can be read,
responses were often negative, indicating an inhibiting
30 effect of the tumour cell lysate. Serving as a quality
control, the blood of one healthy person was usually

included in each experiment, run under similar conditions.
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response Qf. g apeMe patients and healthy controls. Spontaneous |FNvy
secretion and estimated 5 specific IFN-y secretion upon in vitro

stinulation with autol ogous tunour cell |lysate. The first colum shows the
experinent idemtd fd;Gaki Qewwt%%wsl eggugw&m%elm{e&@tcatwa Rgeheal thy
controls (N). shown in 10 colum two. hree sh ovvs t he percentage of

| FN- y+ CDPOHusdings tBasm goatepass| >0ﬁbrﬁﬂsw§§la%sorpqnﬁé%at (i shictRote cel |
| ysati® (i e&runkN@woSpont aneously | FN-y producing cells). Colum four shows

percentage of | FN-y+ CD69+ cells anobng CD4+
Column three shows the percentage of IFN-y+ CD69+ cells among

CDh4+ lymphocytes upon incubation without cell lysate {(i.e. the
spontaneously IFN-yv producing cells).

Column four shows percentage of IFN-y+ CD69+ cells among CD4+

15 lymphocytes upon incubation with FM3.29 tumour cell lysate with

the percentage of spontaneously IFN-y-producing cells subtracted
(i.e. the FM3.29-specific IFN-y producing cells).

Column five and six are similar to column three and four,
except that data are corrected by removal of events thought to

20 represent false, "autoflourescent" events* as defined above.
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bAz N-+r + NNMMW dIl- 001'0 OMqgt ~' O zazaazazaaza, azaadzaaaww
o0 C~t- 00 ~HH1--1 -1 HF-1 F~1 HH C- WWD 01/70938 PCT/ EP0O1/ 03250
63 Tabl e W0 01/&yehd) Results of FIFIC anal yses of T-cell repespapsi@3efo

mel anoma patients and healthy contreBs to in vitro stinulation with or

wi t hout 5 autol ogous tumour cell |ysate. The first colum shows the

experi nent identification nunberTa hel fdi ?aagifﬁ@ée patients (P) and healthy
controls (N) shown in colum two. 10 Columm three shows the percentage of
| FN-y+ CD69+ cells anmong CD4+ | ynphocytes upon incubation with FM3. 29
tunour cel Resyiiaré, FEBIUmmaAlygesshbviB-ddié pespernags oblhfdhy baCDEss cel | s

among, CDA+ LYEDhaEKIES uponoi Soubaty on L thaylgellLo L ysat e, 1o Colum five

and six are simlar to columm three an exce

corrected by renoval of eventsledmsghtuoer gedgr éyeﬂte" aut of | ourescent "
events*. Note: *The "autofluorescent” events, which were present in a 20
mnority of sanples, mimc cells carrying both FI TC and PE in

appr oxi mat el y é"‘"glﬁaﬁl’a%m@mnméw%rt@er eepgnimel e deptihcdtdeon nthisdr t hey

forma sthabgidindlicageeabaliogd Nl I%%ﬂ't%&écoﬂ{glsar@z”"\gm ed signal s

have been described in the literature (Nonur 200, 40:
60- 68) . Zgoﬁ%ptf"& of FIFICplots for a tunour cell Iysat e- respondl ng

patieny (P4) angsafieahthy, r er sqn N1) sho in Fig. 4
and Fig. 5, r esp%ctl vel y Fgﬁ“?se t}%pﬁgggg%ao it 09 Ig ﬁég? Vﬁ? of FIFIC
among CD4+ 1ymphocytes upon incubation w1th FM3.29 tumour cell

lysate.
Column four shows the percentage of IFN-y+ CD69+ cells among
CD4+ lymphocytes upon incubation without cell lysate.
15 Column five and six are similar to column three and four,
except that data are corrected by removal of events thought to

represent "autoflourescent" events*.

Note: *The "autofluorescent" events, which were present in a
20 minority of samples, mimic cells carrying both FITC and PE in
approximately equal amounts. They are recognisable by the fact
that they form a straight, diagonal line in FITC/PE plots. Similar
unwanted signals have been described in the literature (Nomura et
al, Cytometry 2000, 40: 60-68).
25
Examples of FIFIC-plots for a tumour cell lysate-
responding patient (P4) and a healthy, non-responding person
(N1) is shown in Fig. 4 and Fig. 5, respectively.
Figure 4 shows a summary of the results of FIFIC
30 analysis of a tumour cell (FM3.29) lysate responding
melanoma patient (P4).
Figure 4a shows the results with no tumour cell lysate
added.
Figure 4b shows the results with tumour cell lysate
35 added.
The response is estimated by 0.08% - 0.00917% = 0.071%.



30 analysis of a tunour cell (FM3.29) lysate responding nelanoma patient
(P4). Figure 4a shows the results with no tunmour cell |ysate added. Figure
4b shows wde1/r®ssil ts with tunour cell lysate 35 added. TheT/ERspBRRE | S
estimated by 0.08% - 0.00917% = 0.07¥% WO 01/70938 PCT/ EP01/ 03250 64
Figure 5 shows a summary of the results of FIFIC analysis of a healthy
control (Ni) with no response to tunour cell (FMB.29) lysate. 5 Figure Sa

shows the resulptigruid 15 NEhdwdTRUIS GRI ) YSatG e addadh  Fi gur shows the
results with _tumour cell Iysatesadde . Neitheer W t {ocr%lw lﬁ%ut t umour

cel | |ysaféedd@dd afo 2 Teadlycemeed O |witdhooy tessmiresohser ved, and

the respoRsg oS &11Re r hically displayed in Fig. 6 and Fig. 7.
Si x out of 1A?unelcanona(SE‘#a3t’t'isze tgy%égjoea' positive T-cell response upon

exposufe to al [Fdgeneusaredimwenetoeldedyisal avithh @t iy these MerR e
i nterpret e% a%scl ear positive responders (Fig. 6, group 2-4). I'n contrast,
only 1 ouft (531e normal controls showed a slight positive response (Fig. 6,

group 1) . Fi gutigueshonsiib g apli Gals prasentat i the spgglfic 20
T-cell response 1%0 aut ol ogous FMB. 298turmur c%{ Itq{}rﬁ/ogja:[ eéélelnl eséalttehy
control s &fdedn nel anoma patients grouped according to disease stage. The

pon | neubat | O h TG dHgth TGt (33 s dE T e KGR S ACRo0 (1 e
oo ocproduc SOnbRgEyLEg, St Lovbetad, <8 ke Fagloes o
is 0.
Results are graphically displayed in Fig. 6 and Fig. 7.
Six out of 14 melanoma patients had a positive T-cell
response upon exposure to allogenous melanoma cell lysate,

15 and 3 of these were interpreted as clear positive responders
(Fig. 6, group 2-4). In contrast, only 1 out of 6 normal
controls showed a slight positive response (Fig. 6, group
1.

Figure 6 shows a graphical presentation of the specific

20 T-cell response to autologous FM3.29 tumour cell lysate in

healthy controls and in melanoma patients grouped according

to disease stage.

The y-axis shows response evaluated as % IFN-y+, CD69+
among CD4+ lymphocytes upon incubation with tumour cell

25 lysate with background subtracted (i.e. spontaneous IFN-y

production from the unstimulated sample).

Each bar on the x-axis represents an individual. Group
1: healthy controls, group 2: stage I melanoma patients,
group 3: stage III melanoma patients, and group 4: stage IV

30 melanoma patients.



1: healthy controls, group 2: stage | nelanonma patients, group 3: stage
[11 nelanoma patients, and group 4: stage IV 30 nel anoma patients. WO

01/ 70938 VRe1/EHPBL./ 03250 65 Figure 7 shows a graphical preeeERP@lI3e3 of the
T-cell response to FM3.29 tunour celéb | ysate in nmel anoma patients
according to presence or absence of overt disease at thg ti nE of . pl ood
test. 5 The y-Bbdurshbwehewsppr@epyiFaht REESRNRFERE YL BRBot CShong CcDa+

| ynphocyt es uoorgsnei@guﬁﬁ%igg '%ﬁué@ﬂ tekhel yaahe ¥hiha bagkoLound

subt ract erdes(pl’. .~ spontaneous y production fromthe unstinul ated

sanpl e) . &asdrdiaig ot t hee ¥enxé sor epbesent sohnovadt vildeakse Gouphe 10 1:

mel anoma patients with no clinical signs of recidual nelanoma, group 2:
mel anoma Pt et LIPPR EFFhi cal | y detectable overt nelanoma disease. In a

study _by Letsch,et .al_(.Let I fLances + ,8EDeBR9- 664)
usi ng SHLA-t | ss&g-et leea it c%g%},ys %1%9%%%%%%?%%0% turr%tﬁ}?gycel | s from
several cghbngutbal esymphooutesf updnpahehasinnt witbt astanirccadlanoma had a
T-cell response with fromO0.04% up to 0.81% of peripheral bl ood

nononucl ehyszet | giskechbatkayonng- ?Ug’é§a§§§éséédebySEEPSP@ﬂ’PPS THE-Y

frequencies of T:cell_responses_in [aes [ 20 patients exceeded the
mean and BEPOFGELPRNIEPH gg\?l 3P|S!8ﬁm{6?gtteﬁeg$&gg%g'responses observed in 16
heal t hy i ndi vi diadi$.bd P oRUEhSt 1y 48% op r ambanenan pandent duakr C¥@éPonder s

using lysate fromonly one tunmour cell _line. The incl fi on .gf Jqore cel |
|i neslOwould WBsENPIRePRLEGELEAYA LPNBOS FedlieRey 57996 PéspENdErE. Results of

our experin Q}lﬁméhogr%u@ gh [ Rh8nehaCkedh erReStiicye daspeaders to
mel anonma- Cé ysaté in-patients wth™ known clinically overt nelanoma (2
out of 4 gasestabEegoveért gedapofp, Adilseass®s t he response in 6 nornal

control's vas 30 absent/neoaliye, ofyVELYa{ A BLLYROSAI L¥Cal i gne 7. ggroup 1).
Cancer 2000, 87: 659-664) using HLA-tissue-type matched,
15 intact autologous tumour cells from several cell cultures,
11 out of 19 patients with metastatic melanoma had a T-cell

response with from 0.04% up to 0.81% of peripheral blood

mononuclear cells secreting INF-y (as assessed by ELISPOT) .
The frequencies of T-cell responses in the responding

20 patients exceeded the mean and 3-fold standard deviation of
the T-cell responses observed in 16 healthy individuals. In
our study 43% of melanoma patients were responders using
lysate from only one tumour cell line. The inclusion of more
cell lines would most likely increase the frequency of

25 responders.

Results of our experiments show a high rate of clear
positive responders to melanoma-cell lysate in patients with
known clinically overt melanoma (2 out of 4 cases) (Fig. 7,
group 2), whereas the response in 6 normal controls was

30 absent/negative or very faintly positive (Fig. 7, group 1).
Thus, a significant response to the melanoma cell lysate
would seem to indicate the presence of malignant melanoma

cells in a person.



Thus, a significant response to the nelanonma cell |ysate would seemto

i ndi cate the presence of malignant nelanoma cells in a person. WO 01/70938
PCT/ EPO1M@BE®9366 Additionally, we did not find positivePerREP@NSEN t O
tumour cell lysate in 6 patients prewbously treated by radical excision of
thin nmel anomas (stage |I) (Fig. 6, group 2). These patients have a very
hi gh chance ofA¢eingosateés, byes5dsdr gery Lfagppogiifalél yeInmEseFehp

survival -rate c agi . I : 1 L ncer

Soci ety, TRbSthoat:t RAvERTeptr dBrbhea  2oB2hy 1 ERa koS EerERE Phad no
remai ni ngradusdUrekel Esohnofhenhbadyeatnbhest i(seagk The (Bligodésagpbep I n
contrast, patients which were positively known to hav i

0.nallgna t
mel anoma ¢t | BERet ARt hBaYy SabavRedt VREYoPLH oS&an§§nﬁge §4B9t GUERPNP¥al | y

det ectzabl g, LUOPYr (285 1-6R1RHRWEY 85T 6SpRASE sasvdiva1PgbkeNyATHEt Bagcuer y
high risk of “having “residual fralignanCy despite being apparently free from
tunour (iseagpagi vatsabi 6H* stcage Andrigah IGaHise fReigthodtips nedini cal |y

det ectabl ¢ 1 glfal 009 LUTDUL) (5L01 ) Scf 0 S10lcer POV QS -SLUGLERG UO0ES!

t hat nmeno ad cat'egoriées on't asrs of “their

activati opusbatusel{ Sakhuste, bbdyettakhe Eymiecalf mewoiyooel kampdki.cinnmay be
ternmed "resting" nenory cells, are relatively quiescent and, 20 need to be
re- act i vaEeBLBaFbr ePakprESS MG i6hf WOLSr POFICEVETY KROWE: 6Rdhé¥egory of

MeMmoryy Cehl®i ghafl axs BNk foakieoply ol eelOl sofl Le andoaRy be
termed "activated”™ nenory cells. Activated nenory cells may represent a
subset obamplksdtbator efldaii cldegl detecdptidre comoant, wiftlens showegs a

quantities of specific.,antigen (Sprent, J. and,Surh, .C. D rrent

i on | RePRATGI Gy 360 PRLLER 138l 2 Vs e i &F RBVOrY T-celI's
may be depeBdgnk1Oma¥eHhaiREL e s i®R iy EHppiitdr@an, ifted \fromand may,
with respect to malignancies, therefore act as an indirect tumour narker.
30 The detwmpiwn (df. eacPardead snetitty skags |1 eI Khpease without

15 clinically detectable remaining tumour) (Fig. 6, group 3-4).

Previous studies suggest that memory T-cells fall into

two broad categories on the basis of their activation status
(sallusto, F. et al). Typical memory cells, which may be

termed “resting” memory cells, are relatively gquiescent and

20 need to be re-activated before expressing effector function.
A second category of memory cells displays many of the
features of effector cells and may be termed “activated”
memory cells. Activated memory cells may represent a subset
of cells that retain T-cell receptor contact with small

25 quantities of specific antigen (Sprent, J. and Surh, C. D.,
Current Opinion in Immunology 2001, 13: 248-254). Thus,
activated memory T-cells may be dependent on very recent
contact with antigen in vivo, and may, with respect to
malignancies, therefore act as an indirect tumour marker.

30 The detection of activated memory T-cells rather than
resting memory T-cells may be based on the fact that the
first-mentioned T-cells already to some extent are activated
and therefore secrete cytokines after only a very brief

contact with antigen in vitro (typically in the range of few



resting nenory T-cells may be based on the fact that the first-nentioned
T-cells already to sone extent are activated and therefore secrete

cyt oki newabt/aw3only a very brief contact with antigen i PCUEPOI®3EI0ypi cal |y
in the range of few WD 01/ 70938 PCT/ BP01/ 03250 67 hours). Resting nenory

T-cells, jn contrast, .would requir l,anger L co ctivated
(typicallboﬁﬁﬁ 'hgﬁﬁglngomﬁg rﬁé?é%?l+ﬁUS§Phg%é§?§$5hcgbg?haggqpﬁgg

possi bi | i t¥ynyerdehesenn cobtwicko tanbiegentdantiact -(dgpendéitl spegi hburs-cel | s
in cancer patients was supported by our data: using short-time T-cell
stimul ati BA (f?WcGBXﬁi)on of blood with tunmour cell lysate for 6 hours) , no

activated ci rCUbaLL ng,L UIRNLE SAEET bECaTacehkSposaubd bey deb est edot Nin

patients who were treate y radical 10 surgery for stage | melanonma 14
days to 4¥idayanpigen-tonthet -depehdesst spavdifdas Tacleildls fle§ae8meEY of
patients with unmour -speci fic T-cells seen,.i tien i th rt

t unour orpﬁ}‘ﬁﬁngsh?"éﬁ i o&t%\ﬂyné’qre%%&al uéf’llsn%aggloéf? Ecﬁg‘é‘ wﬁ%\igf bl ood

test. 15 AsigufiHEtbBer (GORSLAUEREE ofOW1JRE Wilth sug@est ddidt lyakirer for
treatment a high or rising T-cell response to antigen exposure in vitro
coul d i ndbcapersesi dealecdiig@dss ﬁ}é??%tld&:lﬂ%m%“éﬁ%ggp NBCEVEr, in
pati ent s withng cliicaldy ; deaciale wesiial disgase i teiiliaat ment,
the test may Bie 50 Gsed iy the Holl ow up as an indicator of recurrence. In
this 1contextgery Ifogh saragd si ngeThoetd  Idesiryres e ovcdl dlagisggesitor tec heent

di sease. The di fference between neans_.of T-cel IOC%(? onse for,. .stage |

I

patients ®A@OSt 4§85 MASFSHR idertid HHT A 1S3 g Wit

signiticant

(2p=0. 045) 1, TRUS o UK #1165 U 1S SNOWEa R ROSA Liry pL0idrel @tiiath keteseen nel anorma
di sease stage and’intensity of T-cell response to nelanoma cell |ysate

(Fig. 6, gnowmr2od) wisth st dgelofriosk eal diasing edsi d4iord s /2S5 Gnd<is ¢
factor (%%%% %%p%ﬁkxﬁiqg;gg'nanual 5th ed., Anerican Cancer Society,
15 As a further conseguence, our results suggest that

after treatment a high or rising T-cell response to antigen
exposure in vitro could indicate residual disease such as
occult metastases. Moreover, in patients with no clinically
detectable residual disease after treatment, the test may be
20 wused in the follow-up as an indicator of recurrence. In this
context, a high or rising T-cell response would suggest
recurrent disease.
The difference between means of T-cell response for
stage I patients and stage III+IV patients was statistically
25 significant (2p=0.045). Thus, our results shows a positive
correlation between melanoma disease stage and intensity of
T-cell response to melanoma cell lysate (Fig. 6, group 2-4) .
As stage of disease is a very important prognostic factor
(AJCC cancer staging manual 5% ed., American Cancer Society,
30 Lippincot-Raven, Philadelphia 1997) this may likely also be
so for the T-cell response test result. Based on the same
finding it seems likely also, that a rising response to the

test would indicate progressive disease and, thus, poorer

prognosis.



30 Li ppi ncot - Raven, Phil adel phia 1997) this may likely also be so for the
T-cell response test result. Based on the sane finding it seens |ikely

al so, thavoai/ri938 ng response to the test would indicate peDgPEIBRIE

di sease and, thus, poorer prognosis.68\WD 01/70938 PCT/ EP01/ 03250 68 As a
| ar ge nunber of C|rculat|ng tunour -specific T- cells would be
characteristicABoP Verge; mmmhgyaﬂﬂ:qqﬁﬁﬂhﬁ§ln9'FU%ENFdS@§QéiGébﬂbd that a

hi gh T-cell; yesponse Bl10L.Lo. Lherapy woul o Lyg. ol @R, acr eased

chance of an ect of "an %lneop astic eragg stinulating t e i nmune
system Al&ouoajhﬁ benderedé Otedf tlaat eesplmngle Drcall iseswonsesponse taoduced by
such therapy could indicate a hi gher robabilit ositi ye_response to
that tredtHEMPY IMPUEDNP? asRdi 2 HEET i A n@no+nﬁﬁ%%§ﬁ%é§h %%I? r¥ponse

woul dsbe é%ké%%“gffﬁhéfhé 1§§E§cat@@?épﬁrsgﬁﬁulﬁﬁﬂ@geﬁﬁ@cim@ﬁn§UCh
therapy Schmttel et al or exanple owed that in nelanoma patients

peri pher adyStere! |5l agai tise sp@ucﬂ@ntQﬁn@lrre%m@m@%n%rc@urﬁsb@gl nduced by

oot e PN AP 00 kg 2004 1l el g el

Exaﬂp|e-%hdﬁ&&&l&ﬁﬁl@@naOﬁoéadi@acféypohgdodeoxymt|dreetmemb atnlvated
T-cells and imagi ng of infused | abelled cells. f bt ai nin fK cells
C57BL/ 6] PPRErast 107 wBeRs1pingger werenapgsfntaCt bnt SBBRTG t@aa d PRy,

mRIk) - ﬁg%@@@@ @@rfnagggxsd f;ee& C57BLLGInh§ec ARS8 sENghencel |

suspen5|on | s was prepared in RPM-1640. Erythrocytes were |ysed
Wit h annnnhumapyhlSchﬂetpeﬂaeS|ah»bﬁbteexampigonsh@wpérahatelﬂor 3 nmn, and

the cells re washed,t ce in, 640, bse uent e

transferr@%f?ﬁ?%apPﬁg%?E Fl REKSP ?Eﬁ; i Se§§ﬁl? ?éas égglgggctgmﬁﬁERPM

1640 5“pp£§€?§é§9 @bﬁﬂd5%E induced by chemotherapy combined with IFNa
+/- IL-2 and that loss of these T-cells was associated with

15 relapse of the disease (Schmittel, A. et al) .

Example 15

Incorporation of radiocactive Iododeoxyuridine into activated
T-cells and imaging of infused labelled cells.

20
Obtaining T-LAK cells

C57BL/6J mice, 8-10 weeks of age were obtained from
Bomholtgaard (Ry, Denmark). Spleens were removed from
C57BL/6J mice and a single-cell suspension of cells was

25 prepared in RPMI-1640. Erythrocytes were lysed with ammonium
chloride-potassium buffer at room temperature for 3 min, and
the cells were washed twice in RPMI 1640. Subsequently the
cells were transferred into plastic flasks (TCC) and
cultured at 37°, 5% CO, in RPMI 1640 supplemented with 5%

30 heat inactivated FCS and 5% heat inactivated normal human
serum (NHS), 10ml/l1 100 x nonessential amino acids (Gibco,
Denmark), 50 mwM 2-mercaptoethanol (Sigma, St. Luis, USA),
2mM glutamax, 10mM Hepes buffer and 20ml/1 (streptomycin

0,8g/ml and 1,6x 10° penicillin), hereafter referred to as



30 heat inactivated FCS and 5% heat inactivated normal human serum ( NHS)
10m /1 100 x nonessential am no acids (G bco, Denmark), 50 niM

2- mer captwebhames (Signma, St. Luis, USA), 2nM gl utamax, ROVEPHapBe buffer
and 20nml/| (streptonycin 0,8g/nl gnd 1,6x 105 penicillin), hereafter
referred to as WO 01/70938 PCT/ EPO1/ 03250 69 LAK nedium (LAK-M at a cell
concentration of 2 x 106 cells/m. For activation of T cells, the cell
suspensi on was incubated with 0,4 g/m of PHA-P (Phytohemaggl uti ni n-P;

DI FCO, Detkroited whi garRxkand 100 Get aell/ rrtom‘:ehtrat(Lth @F 3 (chi noh
corporation, Harefield, UK ). After 2 days of tion, non-adherent

cl usterscéiiééanF@H ?Pcéémastl%roé IS T rté'tF t%e SRS 1B e¥aS pher e
th | dj t i t t
Wagy \é\gﬁps vedWJaFl%e (;)1 pel Iogft n?gg’ugge de%el n%%%gﬁﬁﬁiﬁﬂggr&a o

cont ai ni nw@@@ Cetusil ndxldﬂiga?n Fafid canbi muss ~oihflures, 1hez nediunae pf
T-LAK cells was renewed every second day AK-S/I cont.ai ni n 100U/n1 LL-2).
The cel| (dehspry mgpaméy@nkepﬁaaﬁfee%dq B-%-106 %SF%/ . 93BSLaBkl | i ng

Of T EAKSGELLSEILAN 2%, 13] AHlRe Qe danolad@bplddanor dcdays, ohded LAK

cells were “counted ture at a concentration of 400.000/
i n LAK- Mcwhhhbf&00eGettss- BJlJn’mlofl“C]CL ubes t h!zherr@rhhn wWEIreApp bxwadht by 6

RTINS TR e ey S

| abel i ngehbey cehbsaterand r@{@f@élﬁ%émé@ fsdsfetdbesiandresnpleg,
dupl i cat es F the cells were taken for %amra counting to 25 evaluate the
i ncokpor dt ﬂ@ntéflflil@geﬁ(%ﬂ Croord -Wilwed I -xed cel | suspensi on was

transferred t E:checasn@l%%ugd Bh bk Meer 6o dorAll garcendyi§ ugaki on 10

mn 1500 rpm thé Supernatant was gently transferred to correspondi ng tubes
and 2 M rkeAkwidnwesesaddaetdand héayel {IAK-Thecsahphiesngeri00U/ml  IL-2) .

The cell density was always kept at 0,5 -1,5 x 10° cells/ml.

15 Labelling of T-LAK cells with *?5/*2*TUdR.

on the day of labelling 4 days old T-LAK cells were
counted and placed in culture at a concentration of
400.000/ml in LAK-M with 100 Cetus-U/ml of IL-2 in the
morning.

20 Approximately 6 hours later ***IUdR (0,1kBg/ml) or 1227U4R
(1,5kBg/ml) were added to the culture. The cells were
incubated for 18 hours at 37°, 5% CO,. After labelling the
cells were transferred to 50 ml TCC tubes and gamples,
duplicates, of the cells were taken for gamma counting to

25 evaluate the incorporation efficiency. 200 ul of well-mixed
cell suspension was transferred to tubes and 2 ml of LAK-M
were added. After centrifugation 10 wmin 1500 xpm the
supernatant was gently transferred to corresponding tubes
and 2 ml LAK-M were added to the cells. The samples were

30 counted on a gamma counter.

Cells were washed 3 times in RPMI-1640 with 2 % FCS and
100 Cetus-U/ml of IL-2. After the second wash the cells were

counted. Cell numbers were counted by microscopic analysis



30 counted on a ganmma counter.
2 % FCS and 100 Cetus-Um of

count ed. wWiabi/70s8rber s were counted by m croscopi ¢ anal ysi BCTOPO103Z9938

PCT/ EPQOL/

determ ned by trypan blue exclusion test. , ,
bRl i auer L AREBEFYEOBEFREsp&Tdiing 1Pt Y a¥es | €gteeniseder e

control (
i ncl uded.
| abel I'i ng
assayed b

03250 70 in a Neubauer haerdcytoneter. Cell viability was

5 p if i jability of T-LAK cells after
b tg@f b ;2&‘11%! ¢l y
%ﬁt %gllg%FUE!. The T- LAR cell proliferation in vitro was
y cellh cdunt érgerAfest tehecBlwasd o0&l lconkerd t (ambdlestied) | fito

lastic flasks (TCO) and cul tured at 37, 5% CO2 jn. LAK-Mwith 100
Cot us- U1 25t SFLLS kP EssBe et (i BT 620 P08 TEa S

dependd ng
transferr

viabilityE

anal ysi s
trypan bl

on the time before counting. At respective days cells were
ed to 50 m TCC tubes %Qd sanpl es were ta%en
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and samples were taken for cell counting, viability and
gamma counting. Cell numbers were counted by microscopic
analysis in a Neubauer haemocytometer. Cell wviability was

determined by trypan blue exclusion test. Cells were again

transferred into plastic flasks (TCC) and cultured at 37°, 5%
CO, in LAK-M with 100 Cetus-U/ml of 1IL-2 at a cell

concentration of 0,25-0,5 x 10° cells/ml for 1- 2 days and
the procedure were repeated. If the labelled cells were used
for adoptive transfer the counting was performed on the days
corresponding to the days the animals were sacrificed.

In all experiment a culture of control (unlabeled) T-
LAK cells corresponding to the labelled cells were included.
Results are shown in Figures 8 and 9 and demonstrate that
the proliferation of lymphocytes labelled with 0,1kBg/mL or
0,01 kBg/mL *?°*IudR (Figure 8) corresponds to that of
unlabelled control cells and is unimpaired. However,
labelling with 1,5 kBg/mL impedes proliferation through
increasing the generation time of the labelled cells, while

labelling with 15 kBg/mL is toxic to the cells (Figure 9).
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B16 (a nurine nelanoma cell line of Gb7BL/6 origin, established at the
departnment of Medical M crobiology and | mmunol ogy (University of Aarhus,
Denmar k) TNEQUFaiGRldished in 5 RPM - 1640 suppl emented with 10%

heat -i nacti vatgd f ogt FoF-1p QY] %FC@%HZWI@ upanexs 7E0Md bepegsnand
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i nj ect ed dulthords f lianks ﬂﬁgcuepl@@%n growkh ARNEe| pEhepEnthechlS pMede t o

i nocyl ati ofT AK t shum, & d e drinking
wat eﬁ.o 8-%%5%%1ys a gg |g§1 %fér%urmogl?ggl %@f@%ﬁ?@#@%%ﬁ 20 x 106
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C57BL/6 mice, 8-9 weeks of age, by inoculation in the
15 lateral tail vein of 1x10° cells in 0.3 ml RPMI-1640 -without
NaHCO; containing 2% FCS.

For inoculation of subcutaneous tumours in C57Bl/6
mice, 8-9 weeks of age were anaesthetised by 3 %
Halothane/fluothane and shaved on both flanks. Subcutaneous

20 tumours by inoculation s.c in the flanks with 1x10° cells in
0.05-0.1 ml RPMI-1640-without NaHCO; containing 2% FCS. Each

mouse was injected in both flanks.

Tnoculation of T-LAK cells.

25 The day prior to inoculation of T-LAK cells potassium
iodide was added to the drinking water.

8-10 days after induction of tumours in C57BL/63j mice,

20 x 10° 25/1247(54R labelled T-LAK cells in a volume of 300 ul

of RPMI-1640-without NaHCO;- with 100 Cetus-U/ml of IL-2,

30 were inoculation i.v. in the lateral tail wvein. Intra

periotoneal (i.p) injection of 25.000 Cetus U IL-2 in 500 pl

PBS-pH 7,4 was performed 4 hours after the initial

inoculation and subsequently twice every day.
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count g, Vg%g1{hg9§§a§gTéEgoéégg2ggme73Also a 2 min transmission scan
was acquired for attenuation correction in order to ensure
absolute calibration. The images were reconstructed as 128 x
128 x 47 matrices using filtered back projection and a Ramp
filter at the Nyguist frequency, resulting in an isotropic

15 spatial resolution (FWHM) of 4 mm. The image gquality and

detection limit obtainable with ***I was validated separately

in a phantom study.

Labelling of CTL cells with ***7UdR.

20 On the day before labelling CTL cells were incubated at
a concentration of 500.000/ml in LAK-M with 100 Cetus-U/ml

of IL-2.
The day after ***IUdR (15kBg/ml) was added to the
culture. The cells were incubated for 24 hours at 37°, 5%
25 CO;. After labelling the cells were transferred to 50 ml TCC
tubes and samples, duplicates, of the cells were taken for
gamma counting to evaluate the incorporation efficiency. 200
ul mixed cell suspension were transferred to tubes and 2 wml
of LAK-M were added. After centrifugation 10 min 1500 rpm
30 the supernatant was gently transferred to corresponding
tubes and 2 ml LAK-M were added to the cells. The samples

were counted on a gamma counter.
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2. Anmethod as claimed in Caim1l, wherein in preparing

m xt ure

said antigen

m xture, after cell lysis, cell membrane debris is remved. 25 3. A method
as clai mwobn7@&i m 1 or claim2, wherein in preparing therapeigesn ]

m xture, bgz§ﬂ§ stinmulating agents &e added or their concentration in the

bl ocked. 4. A nethod as clainmed in Caim1, wherein the cell .
sai d antigéﬁ m xture is derived is allogeneic wth respect to said

T-cel |l s.

ted or inmmune suppressing agents are renoved or 30
from which

01A78658°PCPERGLETSZYE L vB@Ch IvAtHmched asodlidiered i anyg

precedi ng cl ai i Wheteir .c3al d1ankiogn A egenting qgent, comprises antigen

presenting cells. 5 6. A nethod as claine

A EFEitHSSai d anti gen

preserfting cel kssardased sdsh pr pdomiolantilcpldendicelss; cetlhSsikd 7. A
nmet hod as claine?Fin.Clain15, mherehq said antigen presenting cells are at

JribRocyREsT Tgce

| east predomi n&f

| eukocytes. 9. A nmethod as clained in any one o

néFﬁ&Ha§§n8|&Fh@éOﬂﬁf@matﬁwg, wher ei n
sai d antigen peesEntiB@sceld -2kt 10afikyedes b%@efx%gag?%%c?gagﬁg 15

wher ei n

sai d antigen pFeséht haylagent reowpyi sescidiosdmes at20ek8L Aneekhad as

PBL

Bl 000 LeuKocy! 20) 0T 15 ken Bk EEC CEbO4 e 26 FFGEGRF A o8y

Bl ood Leukocytes) OCYyté€s 0

e

Peri pher al
Bhvi Bf€s, the

| ynpHat i ¢ syst em ahongermricuee, Cetelr espinal chkUbding2Bufficiently
selective that substantially only T-cells already

primed to recognise said antigens are caused to become

activated or to proliferate, wherein said antigen

mixture has been derived from a microorganism or cell

15 associated with said pathological process by a process

comprising lysis, extraction of protein or peptide

mixtures, or by the formation of apoptopic bodies, or

by being produced in situ from mRNA or DNA derived from

said cell or a pathogenic microorganism associated with

20 said pathological process.

2. A method as claimed in Claim 1, wherein in preparing

said antigen mixture, after cell lysis, cell membrane

debris is removed.

25
3. A method as claimed in Claim 1 or Claim 2, wherein in
preparing the antigen mixture, immune stimulating
agents are added or their concentration in the mixture
is boosted or immune suppressing agents are removed or
30 blocked.

4, A method as claimed in Claim 1, wherein the cell from

which said antigen mixture is derived is allogeneic

with respect to said T-cells.



11. A nmethod as clainmed in any preceding claim wherein said activated
T-cells are selectively extracted using antibody coated magnetic beads. 30
12. A metwodra®3gl ai ned in any preceding claim wherein Bal/draniseyen

m xture derives fromcancer cells or 88 cancer cell line. WO 01/70938

PCT/ EPO1/ 03250 81 13. A nethod as clained in any one of Clains 1 to 11,
wherein sai-d aht ngshodi xtsurcd adereidves famymperesiadd ngf clpathowbgyeimf ect ed by
a parasite, fuggug, b cteriug] v%nus Qr_prion or. fronl%.parasite, f ungus,
bacterium 5 Virus oF FoR T SEAP AR A5 taS CPAITEF AT A% one of O ai ns
1 to 11, whereirassaicdnantdegan.m xture is derived froma site of pathol ogy
givinq%rise to an allergic, autoi mune, 10 chronic inflanmtory or

gr anul-omat ous di sease or a disease wherein abnornal proteins or other
conpounds g ar eA.dﬁ%?.ﬁ'o eg]s' %%%'i‘?ﬂ%‘(ﬁe'i 191 At N JLEH DG 1Y Or
exposure of an individua TRl s i mung systemto an antigen

associ ated w t prasepatingl egildal aproets 4 cactmprdesiong rebttdivnidegda isdnrpl e
froma mammual, said sanple containing T-cells, exposing said T-cells to a
library of ant Fﬁghﬁ ‘forming a conplex antigen mixture, and detecting a
pre-existing T-cell 20 specificity for an unknown antigen in said conpl ex
antigen mxture. 16. A nethod as clainmed in Caim15, wherein said

det eckQ on7.of #&peeithiod g cdmpiesed rattiaist ithg Wersdre@divklaptimedet i vat e
or proliferate [ . -cel ]l _clon c i.fic-for tigen
associated w tﬁggggatﬁgl%gﬁega% apxreoca%sg,seags% rﬁeﬁ%ﬁ‘én&%ﬁ&’? imr?g{&c?n%g?’ T-cel |
activating or proliferative conditions, a T-cell mxture from said

sanple, patentially_ including T-cells havin% a“Pre 30 exL%%in specificity
for at Ie§st ofe & p@daﬁgiég@}med in Claim 5, wherein said antigen

presenting cells are derived from peripheral blood

15 leukocytes.

9. A method as claimed in any one of Claims 1 to 4,

wherein said antigen presenting agent comprises

exogomes .
20
10. A method as claimed in any preceding claim, wherein the
T-cells are PBL (Peripheral Blood Leukocytes) or
lymphocytes obtained from fluid in body cavities, the
lymphatic system, bone marrow or cerebrospinal fluid.
25

11. A method as claimed in any preceding claim, wherein
said activated T-cells are selectively extracted using

antibody coated magnetic beads.

30 12. A method as claimed in any preceding claim, wherein
said antigen mixture derives from cancer cells or a

cancer cell line.



with an effective antigen presenting agent and a said antigen m xture,
said antigen m xture being derived froma mcroorganismor cell of a type
associ at adowi/tde38 sai d pat hol ogi cal process by a process CPODPEP&I/ 350N

01/ 70938 PCT/ EP01/ 03250 82 lysis,exttaction of proteins or a peptide

mxture, on. by kWBenber Al iAn igleRRePtoR GrROYET1 Limdel tg Angduced  in
situ fromnRNA or DNA derived fromsaid cell or pathogenic m croorgani sm

associ at ed wi t Wheied 15 spdchainddiosdl "gracess derives feidtod a5itd &fmed in

Claim 15, conpri st i i - it atqagwﬂre - rising
said antigens gihrs&giogf%ﬁ%fa%%feﬁ bgls-gt %%L}Jla?\sdltt%d sal & capt 3%2%16 gjggnt

T-cel | s havi ngvaruese- &d fidirgh spedidarcid wdmrsiare, dhtrgen ibactaxddm,brary.
18. A method as clained in aim17, wherein said library of antigens
conprises pept Vd&SShOIPHE™WHC nol ecul es. 15 19. A nethod for detecting
prior exposure of an individual manmmal's imMmune systemto an antigen
associated with a pathol ogi cal process, conprising obtaining a sanple
from a maddal , Asaiedhswhplse doniteddhiing anyx ans oRElairespt ity tlo sel ectively

activate or proliferate _an r. nore .T-.cell clones. | Td. an
antigen assoc f'vg‘teéft? Wi ﬁwalad{3 paar%o':hl eorbir%la)f tci‘fbl?‘:'locleg's scggerilc}? rfegc‘r; ihfsyisoﬂgcal céuJ]CCteL ?{fng,
under T-cell aegfittatligy afipire idefatiy en coridtdions,awtdimelde m xture from
said sample, 25 potentially including T-cells havi nsg . pre-existing

speci ¥Pcity forchaonigasinifmeah I amy B QR EeH é’%f YLt i gen

presenting agepy; and. an;antd gen (g M fpré@éﬂq@rafmé@%ém&xhﬁi@g

derived froma mcroorgani smor cell a type associated wth said 30
pat hol ogi cal proceskEdnsid g doessisonmprising lysis or by the formation of
apopt opi ¢ bodi es, or being produced
15. A method for detecting prior exposure of an individual
15 mammal’s immune system to an antigen associated with a
pathological process, comprising obtaining a sample
from a mammal, said sample containing T-cells, exposing
said T-cells to a library of antigens forming a complex
antigen mixture, and detecting a pre-existing T-cell
20 specificity for an unknown antigen in said complex

antigen mixture.

16. A method as claimed in Claim 15, wherein said detection
of specificity comprises attempting to selectively

25 activate or proliferate one or more T-cell clones each
specific for an antigen associated with a pathological
process, comprising culturing, under T-cell activating
or proliferative conditions, a T-cell mixture from said
sample, potentially including T-cells having a pre-

30 existing specificity for at least one said antigen,
with an effective antigen presenting agent and a said
antigen mixture, said antigen mixture being derived
from a microorganism or cell of a type associated with

said pathological process by a process cowmprising



in situ fromnRNA or DNA derived fromsaid cell or pathogenic

m cr oor gani sm associ ated with said pathol ogical process. WO 01/70938
PCT/ EPO1M3BE®9383 20. A nethod as clainmed in any one of BUHER®/@B250to0 19,
wherein said manmal is substantially8asynptomatic with respect to said

pathogeni ¢ Progesss BxlactiBh! Bedp33cehiaimed LNoapy 8l ok (8] MR, 1> 1o

20, wherein t antigens in sa ntigen m xtur re "unknown. "10722. A
nmet hod as cl ai hgdtha &pymeaneéocaf ofl appptdpitokdiieswherebriangi gredupkd

contains cells,representative in antigen recognition capabilities of the
whol e menory &Elglﬁﬁp FQPi@ﬁNéfo§aPHAn§ﬁﬁ&W?di EPBdPAGATSEREI 8T B- cel | s,

NK-cel | s and UBQ@H&%@%ic?%i%%opé aelhhed aasoehiaiceed wiRnagyigne of Caims 15
to 22, wherein said antigen nlx?ure is derived fromnultiple cell types
associcat ed wi t RaEkopegticee pavikelssgi cal processes. 20 24. A nethod as
claimed in any one of Clains 15 to 23, wherein said exposure of T-cells to
antigens is repeated using one or nore further antigen m xtures each
bei ng derived Armnethbe as adeemeel hint ypedm?3sassompatiedny ehpasohga
respective pathol Qgi cal _process. 25. A nethod as clainmed in _any one of
Jains 15 to 2821duReFEiLAst ke GeFPPIMGH RAESR SRMBTraftirgesadfxture is

derived is all aﬁemggﬁs%tfhsaqapq‘ﬂorfagys%iodaz- &gl &)an\%ﬁwgaié badeas
claimed in daim19 or any one of Clains 20 to 25 en direct or
i ndi rleéct |y depesgdeint Topells mavigg wherei-exdsitd ngnisipgen fpcesgnttomgaagent i s

at | east antigen in said library.

18. A method as claimed in Claim 17, wherein said library
of antigens comprises peptides bound to MHC molecules.

15

19. A method for detecting prior exposure of an individual
mammal’s immune system to an antigen associated with a
pathological process, comprising obtaining a sample
from a mammal, said sample containing T-cells,

20 attempting to selectively activate or proliferate one
or more T-cell clones each specific for an antigen
associated with a pathological process, comprising
culturing, under T-cell activating or proliferative
conditions, a T-cell mixture from said sample,

25 potentially including T-cells having a pre-existing
specificity for at least one said antigen, with an
effective antigen presenting agent and an antigen
mixture, said antigen mixture being derived from a
microorganism or cell of a type associated with said

30 pathological process by a process comprising lysis or
by the formation of apoptopic bodies, or being produced
in situ from mRNA or DNA derived from said cell or
pathogenic microorganism associated with said

pathological process.



predom nantly dendritic cells. WO 01/70938 PCT/EPO1/ 03250 84 27. A method

as clainmed in daim19 or any one of Clains 20 to 25 when directly or

i ndi rect wodepmwsgient on Claim 19, wherein said antigen ppeBeERti/m3gsoagent is
at | east 5 predom nantly nonocytes. 38. A nmethod as clained in Caim19 or

any one of, O ai g5 204 £Q 23 Whem dif eh) Yo Jidizeedd v wdependent on Oaim

19, wherein said antigen presenting agént conprises 10 exosonmes. 29. A
met hod as cl aiwinedeiim awyi omefalClis regibEs ang 28,1y isratemaid cT Wi s are

PBL (peripheral blood |eukogyt or hoc s obtained fromfluid in
body 15 cavi t iFf6€Ptre tlcyr‘ﬁﬁ?a‘ﬁ%caec sgfeé}ﬁalgrr?ece)r%s?’r ow or cerebrospi nal
fluidg 30. A nethod as clained in any one of Clains 15 to 29, wherein said

antigen mxture derives froma cancer cell 20 or a cancer cell line. 31. A
met hod aglcl aifneetinedOas e 130imesherei s A0F Xpdsite™® of° £edds is
conduct ed agai RS e I e ] : i spective
cancer cell tfgléaé{e%fgatg% aﬁ{trr%ﬁ]%%elzr}% éc;%izg %ﬁ%ﬁnﬁ%&f%?fgai n 15 to
29, wherein saikhantigen m xture derives froma cell infected by a
parasite, fungus, bacterium virus, or prion or froma parasite, fungus,
bacterium virus, or 30 prion. 33. A nethod of producing | abelled T-cells

adaptgd t0, m;?rn?étqaéci) dde-1 £oRdd oM ofn@ano@atd gem Prmsucs ngo Id cr oor gani sm
cell or cell cluster 1n a manmmal or WO 01/ 70938 PCT/ EP01/ 03250 85 ot her

| ocal i sed processcajenesat@dsamplesporsainy el pat PSR bRprTSiHY

conjugating a a{jr?éfé:etr?b}eecéggﬁl:icgr? capabilities of the whole memory

cell population of said mammal, including T-cells, B-
cells, NK-cells and monocytes.
15
23. A method ag claimed in any one of Claims 15 to 22,
wherein said antigen mixture is derived from multiple
cell types associated with respective pathological
processes.
20
24. A method as claimed in any one of Claims 15 to 23,
wherein said exposure of T-cells to antigens is
repeated using one or more further antigen mixtures
each being derived from one or more cell types

25 associated with a or a respective pathological process.

25. A method as claimed in any one of Claims 15 to 24,
wherein the cell from which said antigen mixture is
derived is allogeneic with respect to said T-cells.

30

26. A method as ciéimed in Claim 19 or any one of Claims 20
to 25 when directly or indirectly dependent on Claim
19, wherein said antigen presenting agent is at least

predominantly dendritic cells.



T-cells which have been purified or selectively multiplied to have a
specificity for an antigen 5 produced by said antigen producing

m croor gavosnyoseel |, cell cluster or process. 34. A nmethpdragowisasoned in
.Claim 33, conprising selectively muls#iplying in culture by a nethod as
claimed in claim 10 1, T-cells fromsaid manmal specific for an antigen
produced by said antigen producing mcroorganism cell, cell cluster or
process, and cénwaghpﬁngsaCdeﬂmedabhec1babeu9torsah@ Tneeblfs C125m3520A

met hod as cl ai d rein T-c z ar.e urified using magnetic

beads coated wth anW Sgn 5F§§£2t ﬁglﬁgﬁ§€GF ¥ BFBSEAEFig OPept Pdls

extracted fronmioanwastegenspraduetigeteblrese@lhngl HELEE QL aW §EQQEgani sm
in a nannal or other |ocalised process. 20 36. met hod as clainmed in any

one of° O ai s BgegﬁmBBént%ﬁemépﬁc§§ﬁ§-Iabel is a radio-label, an X-ray
contrast |abel, an MR contrast |abel, or a fluorescent Iabel. 25 37. A
nmethod as clained in Caim36, wherein said |abel is a Ferrous MR-contrast
agent or a8Cd-MRnebhbdast agammed 38. cAadmthedoaSanyabﬂedoEnCEEthl36
wherein said Igbeég 111l n, "Cr, " 19 86Y, 76Br, 1241, 18F,
30 55C0, 52Fe, “866A, YBSRN 1£§9t §4% 15181666&65@{ epengeniogr Clagy A

met hod of det efgi niyperthe Lasat bﬁ@l@EnaPr@@E'nggﬂ pogduei eamgyegggrgam sm
cell or cell cluster in a mamal | oca |sed process generated in

WO 01970938 PCIXEPOT£E3250 86 | abelled T-cells produced according to any
one of Cains 33 to 38, to the manmal that was the original source of
said T-cells, allowing said T-cells to mgrate to the |ocation of said
anti gen pzaduchngebhoticasorgatineth iaebhyobneebl cluster 16r tbogal i sed

wherein the T-cells are PBL (peripheral blood
leukocytes) or lymphocytes obtained from fluid in body
15 cavities, the lymphatic system, bone marrow or

cerebrospinal f£luid.

30. A method as claimed in any one of Claims 15 to 29,
wherein said antigen mixture derives from a cancer cell

20 Oor a cancer cell line.

31. A method as claimed in Claim 30, wherein said exposure
of T-cells is conducted against a panel of antigen

mixtures derived from respective cancer cell types.

25
32. A method as claimed in any one of Claims 15 to 29,
wherein said antigen mixture derives from a cell
infected by a parasite, fungus, bacterium, virus, or
prion or from a parasite, fungus, bacterium, virus, or
30 prion.

33. A method of producing labelled T-cells adapted to
migrate to the location of an antigen producing

microorganism, cell or cell cluster in a mammal or



process, and detecting the location of said mgrated T- cells fromsaid
| abel . 40. T-cells specific for an antigen, said T-cells being 10

conj ugat adovo7@3gytotoxic material, or to a material cappot/EP@i3R® ng
transforned in vivo into a cytotoxic8mterial, or capable of causing a

pro-formof a St oxh&a BLEHI ShotOsbeqlh ' oggl, vicinity
of the T-cell into said %yt ot ox?%:o n’&?el’?iﬂ ?P%gﬁgﬁgofgséfgﬁse%i a iiI:apabI e of
enhanci ng damagetdmased, byomppptiey coniegaomg4d.ddteetdislaslabal nmed i n

Cl ai m 40, which, are conjugated to, a potentially cytotoxic terial capable
of being 20 trra%ns egtrlr’ﬁedbk?ﬂ‘?l&ek&?Y%t%‘?(‘flg ¥or 3r%‘%t‘ﬁ}é R ot Vel franmal by

| ocal i sed admi miusittiadl 084 Of o anSké Nl sise & OELbgcPodyr Hf Lhe; I 42.
T-cells as clained_ in Caim4l, wherein the potentially 25 cytotoxic

material is an RESIUSGRS Y P13 2RBHEFerHERfecing i eodygdohdar deekt, wit h
t her mal neutrons.qtj0 pr icles or |larger high energy particles.
S e e o G

43. T-cells as claine erein the isotope is 30 10B . 44.
T-cells as clained in daim42 or Caim43, having ingested therein
nanobeads _conpr.i Si sai d isotppe, WO 01/70938 PCT/ EP01/ 03250 87, 45.
T-cell's as ¢l afhdf ] %aa? n?]tf(‘)l,‘ﬁ)‘%ﬁlnejrréi% LM P Tyt RBE S 1 nmt e ieftiely

radionuciide. 4l hpaehdy g, bl tple 119y O ahdR 5 MOSLEL SRl fh Serain
radi onuclide is incorporated in nanobeads ingested by said T-ce(f s. 47.
Nanob&&ds conpri:sitmfl boreremvsaid snponyhespeobfingor roorpursgemg a

rrenbranetranslq;&-“ i.gnal . peptid 10 SP) and conprising a utron

capture isot opé)trarfg%%%n}gb%ugp%%tlré%?r%%é%% d%%?ocfn%g%rl”o ’cece':\iel'

particles or |argddr diigtenesgypfsAgERNt Sndr cOONPFASIiNg a detectable
label to said T-cells.

15 35. A method as claimed in Claim 33, wherein T-cells are
purified using magnetic beads coated with antigen
presenting molecules presenting peptides extracted from:
an antigen producing cell, cell cluster or
microorganism in a mammal or other localised process.

20

36. A method as claimed in any one of Claims 33 to 35,
wherein said label is a radio-label, an X-ray contrast

label, an MR contrast label, or a fluorescent label.

25 37. A method as claimed in Claim 36, wherein said label is

a Ferrous MR-contrast agent or a Gd-MR-contrast agent.

38. A method as claimed in Claim 36, wherein said label is
lllIn, 99TC, SScrI 57Cr' 110In, BGY, 76Br, 124II lBF’

30 *3Co, *?Fe, *%Ga, °?Mn, *®v, ®Rb, %%Co, *%co, SCr or 23T,

39. A method of determining the location of an antigen
producing microorganism, cell or cell cluster in a

mammal, or other localised process generated in



a radionuclide. 15 48. A nethod as clained in any one of Clains 15 to 32,
further conprising neasuring the nunbers of T-cells having a pre-existing
speci fi ciwgoorodshe extent of selective T-cell activati onPOT/Epoiai3esoer ati on
obtained and estimating therefromtl8¢ extent of current 20 pathol ogy, the
| i kel i hood of successful treatnment, the progress of treatnent, the
recurrence of iweebhefologyllst REOPHEER03FSORILATr BSpaBY PBereéurrence or

final outcong .t he,pathokggy, .2 9 t a | aj Qs one of
Claims 15 to 35?£1%%r%ﬁe%gcg§ﬁngiEaéaP?éwg?iﬁggge 3%t?bge ﬁ%?ﬁggy
activation or poartéeoat sandoff-tetekl saipevihgcshod @ncelihknban anti gen
using a known or unknown antigen or a 1 xtur.e of .known_or, unknown
antigens. 30 5019%B2h8t hBdtEE gP&PﬁéBHiﬁ af§8n8 6f9efaPREYEE 1 32,
furthey conprigifgodebaniishi Ngetiheci-deatint ¥10ktar oz2ntbganitedawhi ch said
T-cells have specificity by attenpting to produce selective further
activation or mQ@S$Q9QBdP@¢)tEP@}ﬂG3ilg@ 1ggapieni pér geienMdPrahrd T-cells
using a suspecggglgn%&g%nSa§§dlg%%%rnining whet her said further activation
or proliferation s produaced in an antigen dependent nanner. 5 51. A
method as clainmed in Caim49 or Caim50, wherein said antigen activated

or proliferated T-cells are selectively extracted prior Eo ur.t her
activati ofer TpF@FﬂFe?Q@Féﬁ}c for an antigen, said T-cells being

10 conjugated to a cytotoxic material, or to a material
capable of being transformed in vivo into a cytotoxic
material, or capable of causing a pro-form of a
cytotoxic material to be transformed in the local
vicinity of the T-cell into said cytotoxic material, or

15 to a material capable of enhancing damage caused by

applied radiation.

41. T-cells as claimed in Claim 40, which are conjugated to
a potentially cytotoxic material capable of being
20 transformed into cytotoxic form in the body of a mammal
by localised administration of a stimulus to the body

of the mammal.

42. T-cells as claimed in Claim 41, wherein the potentially
25 cytotoxic material is an isotope which is transformable

in vivo by bombardment with thermal neutrons to produce

o particles or larger high energy particles.

43. T-cells as claimed in Claim 42, wherein the isotope is

30 10g

44. T-cells as claimed in Claim 42 or Claim 43, having

ingested therein nanobeads comprising said isotope.
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45.

46.

47 .

48.

49.

50.

87

T-cells as claimed in Claim 40, wherein said cytotoxic

material is a radionuclide.

T-cells as claimed in Claim 45, wherein said
radionuclide is incorporated in nanobeads ingested by

said T-cells.

Nanobeads comprising a core having a polymer coating
incorporating a membrane translocation signal peptide

(MISP) and comprising a neutron capture isotope

transformable upon neutron bombardment to produce «

particles or larger high energy fragments or comprising

a radionuclide.

A method as claimed in any one of Claims 15 to 32,
further comprising measuring the numbers of T-cells
having a pre-existing specificity or the extent of
selective T-cell activation or proliferation obtained
and estimating therefrom the extent of current
pathology, the likelihood of successful treatment, the
progress of treatment, the recurrence of the pathology,
the prognosis with respect to recurrence or final

outcome of the pathology.

A method as claimed in any one of Claims 15 to 32,
further comprising attempting selective further
activation or proliferation of T-cells specific for an
unknown antigen using a known or unknown antigen or a

mixture of known or unknown antigens.

A method as claimed in any one of Claims 15 to 32,
further comprising determining the identity of an
antigen to which said T-cells have specificity by

attempting to produce selective further activation or
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proliferation of said T-cells using a suspected antigen
and determining whether said further activation or
proliferation is produced in an antigen dependent

manner.

A method as claimed in Claim 49 or Claim 50, wherein
said antigen activated or proliferated T-cells are
selectively extracted prior to further activation or

proliferation.



