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T CELL ASSAYS The present invention relates to novel T
cell assay nethods, in particular where T cell

WO e@posses to test antigens are increased by rRODGRR006H000736

regulatory T cells. The present invention also rel ates
to novel assays where the timng of incubation with
antigens or other sanples is varied in order to
optim ze detection of T cell responses. In particular,
the invention relates to T cell assays with

pr ot ei naceous sanpl es ﬂhéﬂﬁLBpAﬁﬁHXY%btectlon of T
cell epitopes is achieved using nultiple tinepoint
nmeasurenents of T cell proliferation or cytokine

I EheRSent irﬂeﬁﬁjd}i fel 88y to 1@)@?1' T‘\fﬁpgagﬁ leBloAt 87 gtaft%}cgleag Stre T cell

assays where the timng of i1ncubation wth

vwesm)n@q:& thdest antigege atqmmesemd hygrerr@lvh]sof(ré@ﬁst))r}o'f cdllc eThespresent
ﬂ% @PCS gnq T cq slyar g i.n _order

o PR aplaRile mogf! s heapiteqisaile OF HEupaunyids Aotigens or

P&théd athpled Ys Watidd €8 dr@erTt Qblim@RSaNSctWnt B T cell responses. In

I mmunonodul atory or toxic sanples which directly

aparaenlare thenimvenipasrelates ta Tscedlr a&g@tshwmr(motamacébus eshinples where
The. i A ti f . . .
ag%dg\éﬁegtrﬁ{:ﬁ)&# r}ﬁﬁ rr’[gﬁcgeﬁll ftﬁyr) gxg %‘Z Ve gusﬁ?x[g multiple timepoint

phessueteints T Sell ProlpfegRios, orl dytdkimeteadd. ™ B&dition, the invention
ubst ancis?éfnt acted by man. . T cell assays provide an

e ASAYS a%he%gsmﬂrrh@g pf déwba?l@sp’ﬂ estigey with either
SOA O8RS N5 ARG B RIRNPARY R0 ATRES U o
sterquitizszadeedtimiert T celinepiboyess ”Pd’mdnwmoasmﬁcbummetdmt to T cell
prlmar cul tures re_used dire [

bl ood ceIIs ly.in
SRS R Bla R dotigepp e Smidcbiety Siltaber APCs, T
el i HOLBUMARCE &Rl IT 3sHAY STRAVS/RAEH Hisemh ﬁl&lﬁketaﬁ%ﬁcamn for
human T cell epitopes for several purposes 1Includ

epedsyEanang of hemgst rﬂellanesmnﬁ@m@geharmacqutmlss alddrgens, 1rr1tants or
S al . . Interferon Cytokine
FiﬁHBJS%BSt %%%81?@%@%6 572) defining T cell

epitopes within a protein sequence for subsequent
|nc%¢5|on i n vaccines, and defining T cell epitopes
ﬁSS&YSpPr@tf@ier?nseéE’f&Bh% gethod foy psasuiagt T pelhigsapnsen to antlgens

CLASLOL IR SRISERS) i s o

Jaspays \Eherablood$amiﬁtescamd:)takbhétms donory @ahd @rc(c%%ﬂ)such that primary
rclu_ltlllggs' of blood cells are used directly in such assays. For peptides and
proteinaceous samples, ex vivo human T cell assays have been used to detect human T
cell epitopes for several purposes including evaluating the potential immunogenicity
of such samples in man (Jones et al., J. Interferon Cytokine Res., vol 24 (2004) p560-
572), defining T cell epitopes within a protein sequence for subsequent inclusion in
vaccines, and defining T cell epitopes within a protein sequence for subsequent
removal in order to avoid immunogenicity (Jones et al., J. Interferon Cytokine Res.,
vol 24 (2004) p560-572, and Jones et al., J. Thromb. Haemost., vol 3 (2005) p1-10).
Current T cell assay methods broadly involve either incubating peptide or
proteinaceous samples with a mixture of APCs and T cells prior to measurement of T
cell responses, or incubating peptide or proteinaceous samples with APCs and then

adding T cells prior to measurement of T cell responses. In both types of assay,
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Current T cell assay nethods broadly invol ve either
i ncubating peptide or proteinaceous sanples with a

worRooroes4nf APCs and T cells prior to neasurenk@l/GaRoo7/000736

cell responses, or incubating peptide or proteinaceous
sanples with APCs and then adding T cells prior to
measurenent of T cell respons®ks. In both types of
assay, mul tiple bl ood sanples are used individually for
paral l el testing of each individual peptide or

pmoilepleddeali samsElephe, used dndivitieblly fespaalbe sesihg dfheaph individual

measured usually at a sin ti.me point. cel |
r é’gg% WP ICHaLcAy; églinpff, ﬁ%%i&egde@opppérar% en measured usually at a

| RERIPPBDbRE Plcel rddpbSRs af ' ' o
t riﬁft%i! at edtpt hym giené 3I—|‘I’<§IRe t?ﬁ?g@%%?ﬁ%drgﬁﬁt?#&?ﬁ%mn ofa

( 'Prlseedf] ragioadtivieelnbeli suah )as dritintgd rthyreabee G IAR)olim eliferating T

>l 5 b BRSSP ML 2 o v
ceklls @pitoRipeselagse). i m ted by one or both of poor

sensitivity and/or by interference due to
i mmunonodul atory or toxic sanples which inhibit,

i r i j ' Al 1ot |'s_or |
SIS 0 AP S U R P oo
Mpbbo sssitivity _mglﬂ/od digemterﬁfbmeaiueaﬂol inﬁn@fﬂrﬁodﬁ[ﬂé@@ﬂ&s‘tokﬁ samples
cert.ai n peptide and protei nacegus sanpl es and may not
itk G Pimblate s adiare oGy SHHEEAP Ch ok BURdBAPCs and T
| RN OMRARAL Qlfer T RN £ssSP MRNIEs| A% WO QOtePERhd®r all T cell

and_pr ot ei naceous sanpl es, ‘non-protei'naceous sanpl es
i gpiteREis iy cortgiameptidwhmt prodsinacenus sapmpled aitd mag nof be applicable to

prot ei naceous—~and non-prof ei naceous, sanpl es where the, .

P B T B e ot OO A SR WRIReS including
| Peptedeathd Hréteinddab tdaﬁi‘{g'léé; mnrbteREdechdUafpRls PRRMing organic
sensitivity in ex vivo T cell assays may repate to

f Zalesudes; and Famylatiaps af praieiaactons And sourprotaingasblis samples where

I 8SPR 1 0. ' ' LN ell types or
facto ?@ﬁl\?\}l@g }t%]eq@%%}agés isngl)?}ﬂg%‘lln{;%p%&a’r grk;[§x’tch e test
antigen or test sanples thenselves. A further cause of

pggr sensitithx_in ex vivo T cell assays may relate
t &P FHRMIN Reteneilivisy, apramply ¢ayspehBey sepsitivibeid exspive dpeall assays

Winddy! RIRERE 188 0RT inPHRT RLRAGEOHS. l1J Ce?e?lqur €OY responses to test

individual T cell epitopé€s may in cell responses
aenigens énadwding cetbtypesor faftare Withjr tkistyatitore otter the aest antigen

R RO e TS b B 2ot sy
| Mdyi Rldtey to the kinetics of T cell responses to T cell epitopes within peptide or
proteinaceous samples whereby individual T cell epitopes may induce T cell
responses at different times. For T cell proliferation where a single time point is used,
T cell proliferation upon addition of certain samples may, on the one hand, be initially
rapid but then decline at the time when a pulse of radioactive label is added such that
no significant proliferation response is detected. On the other hand, T cell
proliferation upon addition of certain other samples may be initially slow at the time
when a pulse of radioactive label is added such that no significant proliferation
response is detected even though subsequent proliferation becomes significant. For
cytokine release where a single time point is used, cytokine production upon addition

of certain samples may, on the one hand, be initially rapid but these cytokines may be
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rapi d but then decline at the tinme when a pul se of
radi oactive | abel is added such that no significant

w@emiodsunat i on response i s detected. On the otPEr/GBawd/000736

T cell proliferation upon addition of certain other

sanples may be initially slow at the tinme when a pul se

of radi oactive |label is addedg such that no significant
proliferation response is detected even though

subsequent proliferation beconmes significant. For
C)subde'tmmtlyeéceﬁsme&\hgr ella witliig | the tass¥y MOdtie suSh uﬁzﬁdno significant

cyto L ne, pieo gio upon addition of certain sanp
H’f? 1S SlB%leu 3§53y HmeyPQinhi Pnpihe ch%rsband cytokine

C)f&l@iﬁe'}ﬁa?y BBt RESURRE ﬁQHétXlOCS@ H% RYlf&%drf‘reE}?er]lgé Iﬂ‘,sdetec‘ced

the assay m xturé such that no gnl ?Pcant cyto
det dbt sthght asshe tghe glomt assaythoughe sgokeqient Gpiokine w@ldase becomes

o SR Fines o e Hfgtoo e f<Siagiad fednenced by s

t Ii}ﬁl%l i %&o@%ﬁéﬁ’ ad dll@%/pﬁ’co{fﬁiatl%ﬁ N TR lﬂ&?oﬁé&? 5@1‘3\%@{1‘ Hifferent blood
cyt oki ne rel ease becones significant kinetics of

pranplesr effictsncy rand ykiakics e)frlealtc"é@smdmgpcmmgnlﬁy diitse @fﬁuyency of
var,

RO I A EhaRep SRR SHPALEL) R ey

efof m@lr@ytopéwwkhlﬂeit PepEdObr piote® eaisaRifls; ®sfdifaffvity of T cell
APCs, efficl encg proteol ysis of peptide or

pleB’tt%ﬁ’eﬁ ¢ RGNS elbssl elptrpgwpesiciapcy ehtrepgnitien of peptide-MHC
T LRIV AN YnfiExel b gell- {celf"l% Sfr@ﬂgﬁe?l:ﬂal?c%/ 9(%@%{119&10 fof co-stimulatory

pr ot el naceous s
epell opefact ancﬂqzlmdnsf IconcMnI(ﬁambrmssf kb-sahlubityrp esitokines, stimulation of

effic cy .of recognit f . tjde-VHC cl ass ||
C8H1'§f é%@ss%ﬁ% FSTOR P élﬁtcg?% ple%rﬂé@a &vRIyesapral Zell, the presence of
FREEI) 2R tEOaBility B8 QIR YarzSikd s&‘ﬁrefsmll {)eg)tldes to directly

rml ecul es, concentrations of co-stinulatory cytokines
s t9afinse MIEC slasoineoleaddsl exprassadhen the safaceiof AdWEsh as
CD8+ T cells or suppressor T cells, the presence of
menory T cells, and the ability of sone sanples such

asn setalidn PEDicE @Ssay GnidifERA¢d My iRAdnOnbaIME Gﬂ KR dalnples, such
nol ecul es expressed on the surface of APCs.

r éfﬂ”aPlie‘é ay dind éléfrqﬂyagé?a;taliem@rWeABﬁe,eT aglls or both APCs and T cells.

%?&P ul%?e”@k %%\B@Liﬁmpunow TRYion of APCs

Aﬁmi/oaﬁd:eﬂ's su.ehlt]sat T&bd:libpﬁtama;l i mrreﬁiﬁm@es 0 Fsamples are not detected.
-rg% ul ate tsjle %grmal i nmunol % gical functjon of APCs

a TPausg|qfs" eddbssenigterierence ydppRgiaw dglatory samples is through

I @SROIRE &S APCsS TGS Dr Hoth ﬁ%sdﬁltdeﬁtc@ﬁs %%BS&W cell assay

of T cell assay interference by i munono atory

s apifersnges byh immyhomodulatory samples include up- or down-regulation of
subsets of APCs or T cells such as up-regulation of CD8" T cells or suppressor T

cells.

In order to usefully exploit T cell assays for a range of applications especially in
relation to human pharmaceuticals, there is a need for more sensitive T cell assays
methods for optimal detection of T cell epitopes and also a need for T cell assays

which can be used with immunomodulatory or toxic samples.
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toxicity to APCs, T cells or both APCs and T cells.
O her causes of T cell assay interference by

wo povaneaswdul at ory sanpl es i ncl ude up- or PCT/GB2007/000736

down-regul ati on of subsets of APCs or T cells such as
up-regul ation of CD8+ T cells or suppressor T cells.

In order to usefully exploit 4 cell assays for a range

of applications especially in relation to human
pharmaceuticals, there is a need for nore sensitive T

c dlhe passsaly mvemidoRpatidy bagetli omdhe dﬁﬁoevérblahat%m'ﬁv@labﬂ regulatory T

epi es d also a need for T cell assays whic
bé?eﬁr“s gfmﬁ?ﬁ 1fﬁﬁﬁfﬁowaifmeatrswtsom %@iﬁaetléamxeégesmehelper T cell
Pl €H§es't8\f§§@tahﬁ£edss PALT e T}.’ﬂ‘gs;%]g nwgnﬁ&? cfe?\ﬁ%rﬂl T cell assay

that renoval Fegul at ory S from assa
minxgthodsgor @wuhalsletentlsm bETanll iepitopes Mlewwprassdrélf (heilg arE removed

onses,.to.test anti s, the pres
S PEBREDESObE F5arthie BeP e EBtismarisHatRgms. 1 addiion,
Ofhd Pﬁkerﬁﬁhﬁ&ﬁbﬁ hr&¥idds A&l TERIIT QRGP n’{@ﬂﬁé& for BPHiR3S @étection of
T cell are renoved fromcultures resulting in an

i ﬁ@ﬂé@@@nmwnmﬂplnﬁé@%mm b celisanddontARen or ptomems that have a
a ian vi d s novel T cel

dQh R R PAERR, AR e e bl Cgied o e
i miet@bﬁ)dne bﬁﬁoﬁ-bﬁitelﬁméuhﬁb@nﬁoﬁﬁb|t§at3d&ﬁ/ SBiinulET; cdls either directly

proteins that Eave a toxic effect on T cells and/or

dkzoughh &y leselhaesentraner &y eoyaleatls pinding gp| reteinse of y binding
d%tu%
SFRED R s, MBSIRYT OGS W TplaGa Gy o
r _@laspﬂcmg)lemlesb yInqmvtaju@ri thy nlwentionn gravidep fat methsds wherbyegulatory

ol UGB oty midEro G sl ChePinnie el adoppes are removed

mﬂo@t@ ehRsres pAoP# hicaiiirdment (Slere‘sﬁﬁiﬁg P RsP 5&?69?3 1h Odrddltlon the
nmet hods where regulatory T cell's which woul d normal |y

d dwirentier i evides P metheds Wl&lemultlpéfspmn geintaptmeasvwement where the
f rtﬁ’l%@ éoﬁ{xt% ldgt%im&?ﬂa%o% g@&h@ﬁ?égriseoge te\ll‘ géﬁlplgg] R Poz)\,lfra%eg fPB fletectlon

rreﬁ"lToxéH erbhsde tiple tinme points of nmeasurenent where
the time points after incubation with antigens or
ot her sanples are optim zed for detection of T cell

3R ok PR A AR R Yher 7ot
r esyponwdo adesh stlstincs oliapasingthedoipowsstegs: t he f ol | ows
st &8 Sléolating antigen-presenting cells (APCs) and T cells from a sample obtained from
an organism;
(b) depleting regulatory T cells from the isolated cells;
(c) incubating said APCs and regulatory T cell-depleted cells obtained in (b) with the
test substance; and

(d) assaying T cell responses to the test substance.

The APCs and T cells are normally obtained from a blood sample. However, different
sources of T cells and/or APCs can be used in the invention including those derived
from tonsils, Peyer’s Patch, tumours and cell lines. In one preferred embodiment, the

method is carried out using human peripheral blood mononuclear cells (PBMCs).
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(a) isolating antigen-presenting cells (APCs) and T
cells froma sanple obtained froman organi sm (b)

waelepreimg regul atory T cells fromthe isol at eBCYEBR®;7/000736

(c) incubating said APCs and regulatory T

cell-depleted cells obtained in (b) with the test
substance; and (d) assaying § cell responses to the

test substance. The APCs and T cells are normally

obtai ned froma bl ood sanpl e. However, different
s%us:adsheoﬁﬁn Th&:@lrms“dapkbtlon” ARGss elimingtion Qé gothe, of Ithe regulatory T

on i nclu |ng rived fro
selfer ThRoa e S by SR8 11 HES T SOt by inhibiting or
I%S‘(ﬁﬁa[t[n%dth% “éb'ﬁ@h rtﬁ“t‘he T %llmmdthlesac‘ﬁafty igdthe li&rgblt%tl g cells is
human peri pheral bl ood nononucl ear cel

P
us@ld:eﬁel?ref@‘iahlﬁ @5%e 80Y0; 88%5 80%00R5YonRENs 9§%(=ﬁ*if 88% @ﬁﬂ@rtargeﬂed
D ul be done b
Sﬁr‘% ct V?t % Irehl%)\\/e(? E?E}% degeel%loh%roc-gggys can be done by

g i nhi biting or
nDduIatlng the action of the T cells. Thus the
activity of the targeted T.cells is reduce

At @il bamnderstgod by these skidled imthe agsihat. as7patt g@ﬂ;@ pEgserjgyyention, a
gia géﬂgfl hehg&s £g @heréii)t?ét aqqtt%rgaﬁ%gdb@reg q@\@gq* dMs thgnt be used as

on process ers hose
Sdhehia‘ades to thédepetion biategulatrp ErdellobyWWemfe@EEﬁ It will also be
i nvention

Bt aaghetns Bgar By el Al e etpde it duRation of the
alffRfnet fegﬁlﬁtoﬁ'?ﬁ &@lsqﬁpﬂ‘ %&1! Q&aﬁ F@ﬂﬂé @Y orTtafRkihg, Il%lecules

virtue of al so be un rspood I at the
prgseseed vmﬂ@mlrf@ﬂe w° tegulatczm Ti erdlsuay beessdds cpajunction with or as

g%fju' élgsgﬁ} &5,2_§ FOTC} {1 &l %tSOﬁlogf tflef‘ %leﬁl% -Oélycthflm&FLelggﬁ llélgy -i|;101ude but

argeting,

emr&sﬁme@ o td1FRS mema dD103g W@ thénioKine eddeptonaly ER62L and
used in conjunction with or  as alterpatives to

f@P%M ansh ey @po grclndee suerfecerassociated 1gyipkings Lﬂreglrﬁz%a?/ forms of

e e

imcluddg binding ce- gesidici attbddrey tto kidsed mgul&tmﬁé&ee]ﬂsmm@ a solid

of cytoklne as | L-10 anpd. TG:b. .Depl.etio be .
B0 156 Bl HE AL PP SaP Y TEPHAPRG | BT, oF Stherwise
Sﬁes%ipérbﬁ: 8 NABR0T 88l1d RoAbaRY: I Jeﬁg o ah®Mkell as&h.SFOhOdulation,

a So p ase, ‘or to cause t he destruction or
i mhleoitles seereted dycieguletpuy &t oclls may bl prevantedoframr sch esecretion or

may be blocked/inhibited/destroyed after secretion. Such molecules may include
cytokines such as IL-10, IL-4, IL-5 and TGFB and such molecules may be blocked
using organic or inorganic molecules which bind to such molecules, for example
antibodies or soluble receptors, or by inhibitory nucleic acids such as siRNA,
antisense oligonucletides, or other nucleic acids delivered into regulatory T cells or
induced within such cells. Modulation of regulatory T cell activity may also be
achieved by targeting receptors or other surface molecules on regulatory T cells
including but not limited to GITR, CTLA-4. CD103, CC chemokine receptor 4,
CD62L and CD45RA in such a way as to break the suppressive function of these
cells. Such inhibition of function may be achieved, for example, by specific
antibodies with an agonist function or which may block ligand-target interactions

such that regulatory T cells are not removed but are rendered non-functional.
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to separate regulatory T cells fromother T cells for
the T cell assays. For nodul ation, nolecul es secreted

whyooregpskat ory T cells may be prevented from seChGB2007/000736

secretion or may be bl ocked/inhi bited/ destroyed after

secretion. Such nol ecul es may i ncl ude cytokines such

as IL-10, IL-4, IL-5 and TGFbg and such nol ecul es nay

be bl ocked using organic or inorganic nol ecul es which

bind to such nol ecul es, for exanple antibodies or

SMleilzetimlemferpguiamry @‘rceﬁ)aci:minj' hiay iy Weuadhésved dgitleckinicihe target
NA, antkfense ol | ucl eti des,  or _other nucleic

P CFFRS (o P lSgUIER (S6Teley %trswatrrycér cell o1 byg Glosling pathways
WabiNdled b8 Ndd@l- re%ulaMadB abicANseRietd @ HYIALRLY RiGe lfJ)r modulatlon

activity may al so be achieved by targeting recepto
orfegﬂlﬁﬁ@lfy 5 @ﬁlﬂ%@@}’ e liedd biteskdicastly efpu ezdroply by Wedking of transcrlptlon

et b PhlonB? ar by tktuBos otk gt bt Riogy roeulatory

ag tellhr &i@ht 181 bStgIP bﬁsmdk@lgf WGt bORCKEvED %§eoﬁg§ﬂul: Sor inorganic
Such inhibition of function may be achi eved,

udes, /by pidhitory nugleic ieids sachmst HRHA, agtcmnm ohgonucletldes or
f [ r ctia
S&Elﬁr tnﬁ@lef?: a Ml}l %@V&%}{ ?éjlgfg%g*f'ﬂcgtl?r gﬁ%l\t/le d:f 1n NG Tells. In
r (aﬂdfasﬁdwhm cfrgmdi I1ﬁ0@bn1b/tlduhﬁtehdmcldfmdﬂe@ilésa§1@fuéea_ to inhibit the
cel |. IVI 0 chleved by bl ocki ng
t &F‘@‘B} %rc@b%/f rapd'ﬁaqeée aersbepkdy, @dlebﬁlsmégnrlartéwhmselves
C ghtbFer@l willy "[bl:&P Eésﬁﬁs %ﬁ&ﬁ‘l’ﬁﬂ&uﬁ%tw*ﬂa@%?er%ly &e mfoved from such

down-regul ated by such secrete
meskay a0t mdlﬁeéqg Iait)xm whichcwill sotrimterfoe vwith suoiht asshys. For example,

dire exa le b | ocki ng of transcription

f aB?C&) %%%%ler%fsorf 308 i{ e% 9cliermye gro! S‘f‘ﬁ?r S"‘Fcﬁﬁgﬁ‘i %8 fggulatory T
OkcelbaivilastBer b @él@(ﬂlvbgl feRebve@tRioY td TC8dI| Gssayp6h will be used in a
|nh|b|t|on or. bl ocki ng may be achi eved by organic or

farmnwhish ot dntesgreiwith BiceBmgsansic Fer exaamplelsfor human T

t d
ﬁ&% g WimgbbRTRH, BURAZIR 60 S B Redgp avoia T cel
i nebporsds vo ﬂ]blaﬁtlbct\d}lfbrq}ﬂdﬁhﬁl-ltsblf all cases where organic,

i norganic or nucleic acid nolecules are used to
inhibit the action of or otherw se nodul ate regulatory

TII? ﬁlel_l_'ﬁ celY"Q%&?s Sthb pf@%lﬂlﬁqm/eﬁ%oﬁ BaABEL %ﬁg&ﬁttﬁg cg{ ot (odulate T

cel | assays, suc cul'es w1 prer
r eﬁﬂﬂ/ eddfor omP€isc iy pissliyy sprotfeinsodi f peptiden tait f alson ndmi- prbtemaceous

osumpPrsl e aleBs M5 SB08 no sed to remove
ol e@y PBMEE rcdidtsted romiithAL 16dd shmples
(2) Optionally CD8" T cells are removed
(3) CD25"" T cells are depleted
(4) Cultures are incubated with test antigens at one or more concentrations and
tested at one or more time points for T cell proliferation and/or cytokine

release

Key steps in the T cell assays of the present invention where the test antigens do

modulate T cells and/or APCs are as follows;

(1) PBMC:s are isolated from human blood samples
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cells will either be selectively renoved prior to T
cell assays or will be used in a specific form which

wowdor/ogssl i nterfere with T cell assays. For exetmG82007/000736

for human T cell assays, a human form of an anti body

or protein will be used to avoid T cell responses to

the antibody or protein itseff. In the T cell assays

of the present invention with test antigens that do

not nodulate T cells and/or APCs (typically proteins

or (BpAPAesird idolatd; aypioallyp bytadhemoeo tis ptasmaoARGs)arEt freluced to

lﬁuﬁaﬁtcﬁf S aresy b eoatt bdrt prisse s 1@t et B0
r enmpyesulboRg o@aiﬁM@s T pfoBédséd %&ept‘i’&piiﬁﬂ&ﬂ)n( 4d cBgsttiresells and

are |ncubated Wi test antigéns at one or nore
concemntmﬂa]dmﬂ)&n@ qells.taseimatedotigh e Alffe tine points

f | | [if /
s? ;@ ‘ﬁﬁm{fﬁgrﬂ% fg&; a%%ssgths ng 2 1ﬁer}§ ﬁgdglgﬁ rrI%hr\e/e:%%%céﬁYatlons and

wher e fefted tae Sdneadit h@@d’lﬁrrféop(ﬁiﬁtiufoat’ﬁ ctll ggbliferaiod/ ad/or cytokine
APCs are as follows; (1) PBMCs are isolated from human

bl ood B8Pt es(2) APCs are isolated, typically by

adherence to plastic, APCs are i nduced to

di fferentiate using cytoki nes and the test antigen is
atthed theotesthaibARss (aB) petikied agmoitBhils, sampdnsesmd-pbgteinaceous

pr e rl?sgv(?fﬁ)llgﬁté}e%]qt %H}%HDS%Q%J@ON%%JO%&%Q %F%F glgceélls blg% (-:Fan used

' M%@@o%bw tre&di ﬁﬁtA%é"?n Fhe FRG A'mEMIcHtes and dendritic cells).
concentrations and tested at one or nore tine points

f Bypidaltyed ¢ohoriodfi dosprstis @eieqmw&eswpww ¢he ryrabes andyisguency of

t bst ances s or 1Rl ot e| naceo
SHEArER' otRR B esP B0 R pa B &, PR Hipuiation under
| §ANIOATIBEYhad SfpfesBéd fnaké GoldRt ARGy B>8084 bSthobd: egqfessed in the
can used as a source of CD4+ T cell and APCs (in the

f Bemwlasfonpitb el maior dHeA dR aklgles (enca@ﬁu%l)allotvyﬁﬁ withjayfrequency >5%
Q)Hggéslse(? by ﬁ%n%ﬁd r@yﬁﬁ#lgﬁ)t @cgné gvehel%breggrﬁ&?sw{erﬁa[ﬁ%ly allotypes

and Trequenc
expressed in the cohort are chosen to over-represent or to comprise HLA allotypes

which are thought to be associated with a particular disease under study. In a
preferred embodiment of the present invention, PBMCs are prepared from blood
samples by fractionation on density gradients and are then depleted of CD8" T cells
and CD25" T cells such that the remaining PBMC comprise mainly CD4" T cells
(~70%) and APCs (monocytes 10-20% and dendritic cells 1-3%). Such CD8" CD25"
depleted PBMC are established in cell culture and one or more peptides or
proteinaceous samples or non-proteinaceous samples are added and the cultures

incubated.

Measurement of T cell responses can then either be conducted at one fixed timepoint,
or at multiple timepoints. These timepoints can be pre-determined by measuring the

kinetics of T cell responses to similar samples or an optimisation substance.

The optimal conditions for an assay can be determined by using an optimisation

substance. An “optimisation substance” as used herein is a compound that is known to
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HLA- DR al | ot ypes expressed in the world popul ation or
in the popul ati on under study. Allotypes expressed in

wo b@7oetsart are typically >80% of those expr esBeGBR007/000736

the population with all major HLA-DR alleles

(i ndividual allotypes wth a frequency >5% expressed

in the world popul ation) bei®hg well represented.
Alternatively allotypes expressed in the cohort are

chosen to over-represent or to conprise HLA allotype

vihdush Taedl tﬂspmghs, sruoh lae lmchwdualaﬂ@wwrtqduhﬂqr%w@ @mztrdes/whole

d itggﬁ,te tlﬁaﬂ%rgﬁ» %ﬁlZ I fl a%ﬁ,)lr el; iSihe go g‘x%bs%d I%ﬁreg |ntt80 teg & or with

epared fTo

ﬁbamésr @Cahé @RAEIHRANEY) Fdﬁp@jtidys %@téﬁﬁﬁc&o@@n@l@ or non-
then ed of CD8+ T cells and CD25 T cells such

tma&elrxa?@us SHaPISE.RICPBMITE BAides £ypisally §-40raming agids jnlength) or

Gl S5 RO B AL P A e
| sampdds| tochd tested eard bensedras ranr eptineipdtictesubatance. The optimisation
R cER 44 Roeue PR B TRLoRPEo JP0RS AR RERLCDP prcal T cell
]ﬁﬁéﬁé)ggés %?%%%nf)ﬁ:n Tt é@lnrngﬁc;ngc%r arP Sn AN G @Qﬂ&ﬁs t81€ points, most

ti mepol nt, | e tinepoints. These
t@oumpqmlylttstwn dmsm end Qtaa”*temadéldobwfmamiﬁ i1$igg tone or more of a

k t t I I

et iRt E SR e Ot RuneBi P Torg FapoRe to the
aSphidMisidh SBsiERlcCArdIch@Blidhd, b kil Bf BsaMirh&p6iitd &h be defined for
substance. An "optim sation substance"” as used herein

i %lb%@q@mfﬁ@iﬁwg of samples. knigrmensiendued! mspasisps fodsyGamples can be
S \/ a 3 . ‘e

SHEe83 AN ATTURRTRGNL 2AGEYLARA By ngdgon o ormor
Stohti@ittations icam | tar vtedl thesiablighl €& kineties LEST edllofespdrisés to the
simlar, properties to the test substanc For pepti des
ofPUSRISRLON SHBERFS, Yuhismplessan His ﬁ%ﬂé%%@ﬂ%é%@éago pigepns.

one or nore peptides (typically 9-40 am no acids in

| ength) or whole proteins or non-proteinaceous
cbrepliuredpomsé can :biezaewn@dslshlgca owrebei ofi diﬁarenbastshjes such as T cell

.tq be t t b t t
B hioh broes Bptofin S miseL b br i 1 Rt BUBRHE gugrescen
t&eclﬁ&ﬁlwrhﬁxe%%ﬁﬁ cbfhp@@ﬁdsn%k%ﬁ] al;k Ibpepfoqr%r@ﬂing yPicehs), Telease of
el | responses. For exanpl e, responses are

n@é@@n@oﬁuah agy &120@511*"&\17@1&5% rﬁltagscrmﬁgn chaaes mgyedsed feaseription
d@tya%tlv?tﬁ)@ldmgrk%rf }r&ﬁ\lﬁdéiﬁ 'ﬂ%}rcl a%d c%gnrrgo s in Bﬁerﬂ)gypqp thalers especially

markers for activated T cells. Typically, for peptides or proteinaceous samples, T cell
responses will either be measured by incorporation of a pulse of 3HTdR at days 5, 6,
7 and 8 after addition of the sample or by measurement of cytokine release (especially
IL-2) at 8 days after addition of the sample (or by both 3HTdR incorporation and
cytokine release measurements). As an alternative, especially for peptides with
highly overlapping sequences (for example 15mers from a protein sequence with 12
amino acid overlaps), incorporation of a pulse of 3HTdR and/or measurement of

cytokine release at a single timepoint, typically day 7 after addition of the test peptide,

. can be used. Adjacent overlapping peptides are likely to contain T cell epitopes which

together enhance the sensitivity for T cell epitope detection.
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range of different alternative assays. Once the
kinetics of T cell responses to the optim sation

wGasogalee are established, a set of assay ti neCPGBR103/000736

can be defined for subsequent testing of sanples. In

this manner, T cell responses to test sanples can be
assayed at one or nore suitdble tine points.

Al ternatively, or in addition, two or nore

concentrations can be used to establish the kinetics

OWhdh thelpeptidspoprogsnaceoushramppssiant Samiermedidaipanerctoxigrig APCs

I th .z dat th t] .
38T s B0 e P ST e, Pe iy " TR 4R Apcs are
dichdraicg Hon By hes bR, ThisTisaphitalpr elriiéevat bpadiytence to plastic,
i ncorporation of a pulse of 3HTdR (or_other,

readi thapeptids, orf pratsinssequst sapwle isethen inerhaisd avith BsrpHlfds APCs
t ak i f . I,
Cc;a%lg%: ﬁlgouIBXteHr\glt% cﬁ)&ﬁ%hc%? chlb(lilgé lﬁ%ﬁ?\‘&%{l &as aﬂ{llocyte-macrophage

S stich a ranscri ption
Joddige stirilati g $ador, HaMSE hegbie factbr alphh vadi owertemkiced alpha to
nMRNA, Ca2+ flux, and changes in phenot&gécﬁna[kers th
d8pesi almafuseaAREr phenniypeet iSeaplsg 1 stapdatd Tyt cagsqyp, with pre-

f QL BRRED ‘Aﬁsﬁ%{iﬁ\l??ﬁnﬁea?fynéﬁﬁﬁé'% :&PC the®tion time of up to 48

responses w be ‘measured by incorporation of _
ahquis. sBrefdratdj{TabRiabatday AP ard gerkraied b intfubetiomhdgrowvgh medium

of the sanple,or by neasurement of t gki ne,.

(coaiA0EnS PG 4 ERORlRs e aratP g o S fccor forwp
SRMPELs( ‘SranEYesQﬁélﬁdi%Fr[ﬂﬁldneﬁr@ﬂ@l@fo@} b fox@NShnepleDie Rken added to
rel ease nmeasurenents). As an alternative, especiall

fibe spmpmiative ARG andhingtibgted feir ¢ st Hares dderspdiwg qux @Fytoxicity or

SEPRRTARIRED LG e FRUSHER S 8 e v

agl rafigBas W RNENtowd. Byll®king samplecdd@ imtubatici, Rgogenous sample
timepoint, typically day 7 after adq)i [ of the_ test APC
pepemgeed baremsaed yeghing ff sewimagiye 't é%p IS SAPifoRUIsed APCs

Zﬁnr thid Eérﬁ:r&t@d Bg Nh&lbRidn f‘%ﬁ{hl g ﬁgﬂéh‘ﬂ@ﬁﬁn L CRink AGE LRGN as tumour

ance“the sensitivity for epi t ope
dedcessis fantoy\be imtérteeikjpe p ok @D46rligand oe lipapdpsasclzaidel esutologous T

[ du ' APCs | h
o ohed: oy A P S e dosells Siepafiif R aBMCs
ARCRHRE %o %Hﬁﬁtﬁ}eeﬁn{ﬂl@-g\fsg(g ﬁ\@’@ ecDGeDS: CHYsY depleted T cells are

typically carried out erence to plastic, and the .
peothated vithpnatues semplonslsdmbPCs for 2 Kngei ofclisheedopbation time
t hese ARCs. ..APCs can, be incu d W [ :
O o Rt 3P O B okl £ BF 168 16 Ui, e
SkinBtidsasfirepohees tvith different AREGnasHation ttleqoimt phdiondifferent T cell
interleukin 1 al pha to . . L
incubation time points. The results obtained with the optimisation substance can be
used to define a set of APC incubation and/or T cell incubation time points for
subsequent testing of samples. In this manner, T cell responses to test samples are
detected at one or more of the assay time points. Alternatively, or in addition, two or
more concentrations can be used to establish the kinetics of T cell responses to the

optimisation substance and samples can then be tested at these concentrations.

When the sample to be tested is non-proteinaceous, either of the methods above (i.e.

methods for peptide or proteinaceous samples with or without immunomodulatory or
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i nduce a mature APC phenotype. Sanples in standard T
cell assays with prefractionated APCs will usually

WO e@aiys4r sanpl e: APC i ncubation tine of up tord@BGB2007/000736

hours. Preferably, sem -mature APC are generated by

i ncubation in growh nmedi um containing interleukin 4

and granul ocyt e- macr ophage cabony stinul ating factor

for up to 4 days. Sanples including i munonodul atory

or toxic sanples are then added to the sem -mature APC
anekic poapesios)lcdmbe asedhizpendingren videtien diengoreprotdigaceous sample is
toxicit r, | mmunonpdul ry, fynction of the sanple,

i W%ﬁu?{%ng{cﬁoﬁrﬁsd ﬁé’?ﬂf'%r%ﬁ% can range from 3

to 10 hours. Follow ng sanpl e: APC i ncubati on,

exogenous sanple is renmoved by repeated washing of
s &0T PredginacsowE, nopHroienasenms lsempleh sdithARCEnangombpduiatory to APCs,

gener.at y_incubat i an. W a. pra-infl ammat or
99068218t SRR LRioNat oS Akl RTBE By o

1 reful 4HoAGbfIphgenghio makkePOPR FSREMPRYL T.cdR actiHtichgawe T

cells are added, typically CD4+ CDS CD25 hi depleted T

c Sifferensiabigny @Pﬂ%maﬁgﬁmf ‘hsclh#rdivatieninchide ghangee in expression of
S@ﬁg S ﬁ@g+ [ I 26 S

are |9§c u gf ggL%afﬁ I nat ﬂcrl gi%gséu%}ﬁgﬁﬁ) 5 ?Iggaﬁ glkg%éa? o(rﬁug' Common

r pheg@tyfic nartdiensed ne udsass @BCtdiiﬁmgmgitibtg $ncliie MHbC class Ié, CD80 and
optlJu sation sybstance as descri bed_above can_ _he use

OB, SNt N B SR raSed o PetBoALEs. Lot adgiipe sipps can
ABfovidE inRsHa80n bh MR 104 B 81 Q6spdh | \Which assist i

i ?cué_ati on tai rrl\ls points. The resulstpsg %%f%zﬁg{esd \ﬂ%?sh‘b}tnﬁ}éassm -
odelining shd assaystimenanis foroptinpdly destidg for Tedl] respensseto tedt samples.
APC i ncubation and/or T cell incubation tinme points

for subsequent testing of sanples. In this manner, T

C@dvel @SPANSED ckl dseHt nfliiRlsesf et pEREACHRENRIn ABGe A range of
more of the assay tine points. Alternatively, or in _
adBpligagans especially ingelatien fe eharmaceuwiesls danhuyaan used Kag proteins for
e ' j I.CS e t.o th
DRI, 0 BRARhaToRl T o hisal CHNRE RS edtIntdiiop gap be used
ato tdeatify T oelt epitapas ivithin th¥\pedieihkequeacdbe tdstinp ovérbpbRE peptides
[ iTOg?t - prot ei naceous,_ ejther of_ the nethods abgve

(i

! PstsseAdCHe Hhe Incation padotteenglicfsush e iepigopes can then

) m . §il i el
(AL A Al RO A BRLA G AP LS8 i e
s &isrmativelyi miroelbrpithpes tvaithin dhe tpootein ¢am BPEshsequantlyl ®moved by

OB o AR RSl B 6% SRR 5o within e

proteins may also be identified by methods of the present invention and then

incorporated into vaccines either by inclusion of the T cell epitope sequence (or
variant thereof) within a protein vaccine or for addition to other components as part of

a vaccine.

Novel T cell assays of the present invention can be used for assessment of the
potential immunogenicity of a range of types of molecules including peptides,
proteins and non-proteins including organic molecules, lipids, carbohydrates or
molecules composed of two or more different moieties including conjugates, mixtures
and formulations. T cell assays of the present invention have broad application in

both research, development, manufacture and clinical testing of pharmaceuticals. In
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T cells or both, an optional additional step is to
directly test for the up- or downregul ati on of

w@b@nopi c markers of, for exanple, T cell acP¢waBR@M/000736

or APC differentiation. Typical markers of T cell
activation include changes in expression of CD69,

CD25, CTLA4, G TR and neasurig¢ment of intracell ul ar

Ca2+ flux. Common phenotypic nmarkers used to assess

APC di fferentiation include WHC class I, CD80 and
GBsarchwiircixample, Al dell hespohses ex difés e dnaoguatofaetiviP@slecules can
These _additi onal steps can pr.ovi i nfornati on_on the
dried 18 Stess paignial rapeABuBaRyof et eihes SRl Shen T cel
a3gionted dndRld W NQd bOEriRAS R Jeld¥BPR b ead bRArnRREtTRls! fyr further
testing for T cell responses to test sanples. Novel ex |
wdevelopmeat. | Inabs;@lypmmthgm sxahpleh® cpll esspenses ipdiffereghformulations

have a ran of applications, especi al ] L.on.
s sttt PR GRumRhELE RERS BelsfuliolflPabAbic B thee
PlogsbREbhYVE &€ 88choD @élmguﬁsieﬁ ahis thuf beelséd asadtyta 6dr selection
the present invention can be used to identify T cell

e the pasimgll tfpimletien o slisicel $dalere da anappiachye; frg example, T cell
overl j i i

USRI 0001 B 0 Bt R g s
bsotexgtedl ifndtunegedsisymef thest Hahepahdrilscato assesmegechaigey in the

plse e bt e b ESHUBEY FP PERBVLE ByRAR tes for

nﬁﬁ%ﬁ‘ﬁﬁfﬁ&ﬂriﬁ% TRRLRLA! BiThgS BHUSARBINIT B11 FRpdtESs tah P& Betermined
T ce epitopes within certain proteins nmay al so be

i akimg i faitient thjoadetimoddenf for hexampsene dspesenithornegegicity to the

t hen incarporated.into vaccines either ' o)
ARt e Sreb I e tenb PEGH b aso be
Widelli i @inRiaPt@Al8 1 Ae@ihime Gyt MIH@eshtddtion d¢fol ekhaesponses to the
conponents as part of a vaccine. Novel T cell assays
opharmecyiisglent i nvention can be used for assessment of

the potential inmunogenicity of a range of types of

nol ecul es i ncluding peptides, proteins and

nAB-aprteaianise id abaiih dgecdivgafik cetbbpitapegsT chll pbsdy,methods of the
car bohydr ates or cul es conposed, of two or

nolg mor, e tical
dpiepay éqﬁenﬁg,tp €40 hesused &9 ﬁ;ﬁé)%@ﬁlﬂ@lgp@g ’reqﬁlgxestjtroéga%%ceu icals,
f gfe%féﬁg If ah %! Thés %a‘ye?sé){]eaétﬂﬁls RAGSERE hYyPatsdsiiRfty, allergy,
have broad application in both research, devel opnent,
miariteheyt inmeurssdpprbdsiving by periesming stohulpten At auedtionl sife reactions.
Iaﬂ'rac?e S%réé:}lg B}etd‘g)rélts? e%ﬁégs{ﬁ iglgflerlg'hq%lecsa%o@es &Ro tu%e |t£ fagsregsnbotential
adverse reactions to non-pharmaceuticals treatments such as transplantation, to
environmental agents such as grass pollen allergens, to foodstuffs, to cosmetics, and

to a range of industrially produced reagents such as detergents and enzymes.

It will be understood by those skilled in the art that a range of variations in the T cell
assay methods of the present invention can be used but that these variations will fall
within the scope of the invention, for example by using multiple assay time points in
the analysis of T cell responses. For instance, it will be understood that within the
scope there are a range of different methods known in the art for analysis of T cell
responses including methods such as MHC-peptide binding which determine

individual steps towards a T cell response. As an alternative to fractionating T cells
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be used to assess potential immunogenicity of these
anal ogues in man. Such T cell responses can thus be

waigedoggs4acriteria for sel ection of | ead phar neReGBe@I7H00736

for further devel opnent. In devel opnent, for exanple,

T cell responses to different fornul ati ons of the sane

nol ecul e can be determ ned t@2assess potentia

i mmunogenicity of these fornmulations in man. Such T

cell responses can thus be used as criteria for

s ahé AR rasalestrited apbiayethef oeliway befiratidsnaeddi foi 68 in T cell assays

tri:al s. | n nmanufacture, for exanpl e, cell responses,
L & T BFSER PP HY B Ll Bros e derhsmes updh Suspmiched for
d%ﬁ%éfhélﬁdells? dHBS8SSmAGbHIHLE AlibdMYNAGRALE ishidseRf fﬂ??g, and/or
bat ches and al so to assess any changes 1 n the nn?ecu €

basipeer aichingsfor Jifferemt sbbdts 106 oslisesTtowitl dso b amdastood that

a ' t f.or uf acturing.. In clinical testing,
7SRl SRS BF, TERVLSR' Ay bR oy NS Rhet ot Bassrs ot
palid presenb iipeetibm ir061der, forl WanPXa 1P kfhant® s@RRRIS or to down- or up-
I mrunogeni ¢i thPt o the pharnaceuti cal undergoi hg

t Feeilale specyy APGS enY seldy. Differept foswats of asHtassos coubaiused in the

al; uged. .0l ga [ o determ ne any
rgégpﬁg%igﬁ %?BFﬁéégkir%§% A?éém%dw ?%egﬁﬁﬂﬁéE%JF%gé by APC
. PRscatial bEa padteimeort @ptide and) tidatreGhallehgedl bY th€kdme or a related
epi topes, T.cell assay nethods of the present

i 9§ngﬁﬁq@5%'be used to assess potential adverse

reactions to pharmaceuticals, preferably for human

use. These adverse reactions including

hylpe feBewingi sxamplesadr grapided tor ilhatraty, the invention and should not be

iggﬂn ression, hyperj ne stinmulation and
inJee%?%ﬁgéﬁPﬁuﬁé%%<¥Eﬁgf%$%e@ppogssay net hods of the
present invention can be also used to assess potenti al

adverse reactions to, non-pharnaceuticals treatnents
stcAmpde 1y Bi{est|of GNRAS ah?elfdﬁpé‘ftiﬂnrmh"ﬁe:nll abspageest s such
as grass pollen allergens, to foodstuffs, to
cosnetics, and to a range of industrially produced

r Bagehera illokl asodeteiegentdlisanderen2yi®@sd Homni hdalthe
under stpod, by those skilled in the art that a range of

vEPPEIPEN SIqTRT (tHEEYT cealt | (frggs djoark ks within héd hossent

I ome e o e SR L
ublosigjtaku | Gangirislges JAY) tande apwirdihg it dppeovahagyisied bf T

¢ Rt E SRR AR epifaPLodal MeBBESH Elnlcs Yommbfee” FEIE were
isolated from buffy coats by Ficoll (GE Healthcare, Chalfont St Giles,
UK) density centrifugation and CD8+ T cells were depleted using CD8+
RossetteSep™ (StemCell Technologies, Vancouver, Canada). Donors
were characterized by identifying HLA-DR haplotypes using an Allset™
SSP-PCR based tissue-typing kit (Dynal, Wirral, UK) as well as
determining T cell responses to a control antigen Keyhole Limpet
Haemocyanin (KLH) (Pierce, Cramlington, UK), Tetanus Toxoid
(Aventis Pasteur, Lyon, France) and control peptide epitope from
Influenza HA (C32, aa 307-319).
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scope there are a range of different nmethods known in
the art for analysis of T cell responses including

woreiohoeis4such as MHC- pepti de bi ndi ng whi ch det BECTGB2007/000736

i ndi vidual steps towards a T cell response. As an
alternative to fractionating T cell sand APCs as
descri bed above, other cell 43may be fractionated for
use in T cell assays of the present invention. T cell
assays can be perfornmed with APCs enriched for

LGDYE Fhircet eddpetiodi Whsecaried romt usipg aagi-CDBS ddpraeads

d ff t t d/ h
o ghitfeny o€ BB TR et 15 ity gt
%}gﬁk&t &Ridmﬁ Qﬁtvﬁ)i‘ié BLEachiHndr Res AR dnd de0E were

removed f t he assay m xtures of T cel] assays of
tmslspmk;dmn i Yvdat 2%n inagtivaterbrhumasy sesuarBB8, (Awfogen

ance t fic
ARAEEE GRR ML FR, SR O E M aRle HRAGETHSREEL
CaBe@itsthe remainhify tallseldpt @B, wikale RBMAP) eAn emalGZDzﬁssay
formats where T cells are rlmedo%uAPC presenoyi/?
he

ohiciobRags Ailyios mixkEe Vhs usHen QUed R keads gt

t f
SafTsln el 0tk BEALE' RoBoAOR. iy Fhe | ohloseny
sﬂmbeﬂ dereotenbifugahaidiesegpended inni0phgf tigobadpelilofiont he
i nventio Exanpl

1. Eff f 5+ ||
el TS SORdBg Bl b ator o Do SR P | &
wgeﬁasraklﬁg b gdeditnam b%ﬁirﬁﬂyw&ew by peing colifld i Roat s

fromblrood drawn within 24 hours) o%t ai ned from
r\mgmﬂ’ﬁ shpRirteddorT p stesfly edding ey |sqtar=(tmu@rf§qrd© keglumn

v SheUBving Ratcnil ekl FAsT UGRIRRES i JRREL KBk

Eédphfasiofdutrl weead RBMEd \0Eee wesd be’ittﬁﬂlgéd et t’ﬁlﬂ)ﬁﬁm feoat s
by Ficoll (GE Healthcare, Chalfont St G les

devisites, Celf Weie hen reshspaRdedong™00pl o8 ﬁ?@rw&wﬁ%ﬁ Ped ed
+

VLSS (R oBRaRtARRERE Pl ot GHERE mil FEpROLGIRERer.

| Tae flobvythrapghilide BRumaphot goblested sn rh(jm.‘htub&ls Iaaét:()xntamed
SSP- d. t t it W l,, UK
i G025 ot creih (RRGo RO ddisonetls e sptmows &
apsd@EpR 6 MOl RinkdcSPEAd resuspended in 3ml AIMV medium
(Invitrogen, Paisley, UK) before counting.

Cells were stained for CD4 and CD25 and cell numbers detected by
FACS. 5-10 x10° cells of each cell population were put in one well of a
96-well U bottomed plate (Greiner Bio-One, Frickenhausen, Germany).
The plate was spun down at 1200rpm for 4 minutes. Supernatant was
ejected and cells were resuspended in 50ul antibody dilution. Antibody
dilution consisted of 1/50 dilution of FITC-labelled anti-CD4 antibody
(R&D Systems, Minneapolis, USA) + 1/25 dilution of PE-labelled anti-
CD25 antibody (R&D Systems, Minneapolis, USA) in FACS buffer (1%
human serum/0.01% Sodium azide/PBS). Control wells were also
unstained, stained with isotype controls or single stained with labelled

antibody.
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Haenocyanin (KLH) (Pierce, Cramington, UK), Tetanus
Toxoid (Aventis Pasteur, Lyon, France) and control

w@epviogs4epi t ope from I nfluenza HA (C32, aa  PCT/GB2007/000736

307-319).CD25 hl T cell depletion was carried out
using anti-CD25 M crobeads from M| tenyi Biotech
(Quildford, UK) using the sugplier's standard protocol
and magnet. 10 vials of each donor was thawed and
cells were resuspended in 30Ms 2% nactivated human
serum PBS (Autogen Bioclear, Calne, WIltshire, UK).

R R L R R
reggg ABGALR 1@0@% R 4hihuise énﬂ&@lem Ej@@te@ QA celnf

s + 4200m "of separation buffer % human
swcm memr@em R2B%)L FARS wefr. tﬂb@svaaéﬁlxa@dﬁww gged

el uFee BE EhefePet IR dia s s0S TR VP il bl g

nF Qs G@altb@f OB&:tGE PdkaddoAg ORForl NEKY OhniBata Collcuias amer e
set up by placing colum in the nmagnet supported on a

sarahiged herg oy sized grandpraly #nd dlorseend fago col urm and
allowing it to drip through. After incubation with
beads 10m separation buffer was added and tubes were
CRlifdrhtigedssays WoR0camed mut as nfolowes . Whelel 6D@eTecelhen

cdplctes Eﬁ?ﬂ@ 'amq G es TR ad R S
b;gé f\f?én \MIMW Otﬂﬂzlihg{ h@t t?d%iom6 WRS S8tk acpRehtd N

contalned T cell ‘depleted
f mnlmsowere 'Elat@bl@hcé forscanle test smtlm \/\Eoraﬁtach peidsraO0sl 7

m _nut us end din

(g g the ERREDS R iy SRRt T e el e
Sivafenﬁféuﬁa&éd G@eh ) 1%daﬂ6t&1€|ahu@é«ﬁ§bﬁﬁ37 deye e by
FACS. 5-10 xI G cells of each cellaf)p{gulatlon wer e put

i puloing %@hlwqik witho bm{vi/ml ITHR t(6ke e (Cheklone St
dgaﬁgnﬁ{hg %ﬁﬁg&gusen Cermany). The plate was spun

rpm Or 4 m nutes. Supernatant was

For the proliferation assay, a threshold of a stimulation index equal to or
greater than 2 (SI>2) was used whereby peptides inducing proliferative
responses above this threshold were deemed positive (dotted line). All
data was analysed to determine the coefficient of variance (CV), standard
deviation (SD) and significance (p<0.05) using a one way, unpaired
Student’s T test. All responses shown with SI>2 were significantly

different (p<0.05)from untreated media controls.

The results are shown in figure 1 which represent T cell proliferative
responses in PBMCs from three human donors (475, 440 and 462) to a
series of borderline or weak T cell epitopes (peptides 1
(PGQTATITCSGHALG), 2 (GDKFVSWYQQGSGQS),

6 IKPEAPGCDASPEELNRYYASLRHYLNLVTRQRY),

9 (QSISNWLNWYQQKPG), 13 (KGLEWLVVIWSDGSS),



ej ected and cells were resuspended in 50m anti body

dilution. Antibody dilution consisted of 1/50 dilution
W@B00F0JB41 abel | ed anti-CD4 anti body (R&D Syst eP&T/GB2007/000736

M nneapolis, USA) + 1/25 dilution of PE-labelled anti-

CD25 anti body (R& Systens, M nneapolis, USA) in FACS

buffer (1% human seruni 0. 01%dSodi um azi de/ PBS).

Control wells were al so unstained, stained with

i sotype controls or single stai ned with |abelled

ant/i( FﬁFaS'tSEQMéWé/)L%ubat ed on ice for 30 m nutes

O A TR R RS eV GO 81 < vor 6

r e@m@emfad(mesmmmmsmyfafnarm Ihpa%r WRSstiof elatc%ﬂ
tw ce and cel|s were then transferred to FA t ubes.

CSPII Peer dPERIICE hr ddgh @’WM&&LH@EN oand 26

d | ect ed and
anal ymp%asez%ggt%%%l aﬂ%ﬂuﬁ}%l fg &ltgﬁ OF | PIPLERE P
t dgsell Resgdonfesr &iri alh ;&pﬁ@ss aft@r depletion © ODL5™AT cells.
f?{JII ows. Wole CD8+ T cel|ll depleted PBMC and CD8+ CD25
hi

FUBPE: TSP ORI ohe dstermmed fik albpsptirlgs follawipg 19 or RO
| i §1 at. b
{ P deplRlibhiof (on®, £ Bl AR BiokBcBirope
c nserasesoin. T ol r@aglhsep efitii AB25 ETrcelivdspletistedrhich, tnhibe

B d PRt iS nfewep L pof deakaind Gsrstien e T el
aspitapes sn peptides qaydolef sERed %ﬁieﬂglee(%‘:ﬁb \éﬁllé fd’f" T Relt
InCi/m 3HTdR (GE Heal t hcare, Chal font UK) ,

f B°PABChours. For the proliferation assay, a threshol d

of a stinulation index equal to or greater than 2

(SI >2) was used whereby peptides inducing

proliferative responses above thi s threshol d were

d erred si.t.ive (dotted Ilnel)l data was anal ysed
le‘JrO émf’ﬁ‘e“ gFE'i‘Qﬂ@ﬁ? éﬁsayaru ance (QV),

st andard deviation (SD) and significance (p<0.05)

using a one way, unpaired Student's T test. All

r 84lbndere SHIWR) wiand SIT>2 celbr eesitapei f ideplatelly peptides

(HLRHCLSCSKCRKEM and HARHCLSCSKCRKEM, respectively)
derived from human sTNFR1 sequence were synthesized (Pepscan
Systems, Leystad, Netherlands) and tested using the method of example 1
in which CD8* CD25 ™ T cell depleted PBMC were used to compare
peptides derived from sTNFR-1 for the capacity to stimulate T cell
responses from twenty healthy donors. Bulk cultures were established by
adding 1ml of 2-4x10%ml CD8" CD25™ T cell depleted PBMC in AIM V
culture medium to each well of a 24 well plate (Greiner Bio-One,
Frickenhausen, Germany). Each peptide was tested separately against
each donor by adding 1ml 10uM peptide to each bulk culture (final
concentration of SpuM for a 2ml per bulk culture). For comparison,
additional bulk cultures were established for untreated and positive
(KLH) controls. Replicate samples (of T blasts) were removed from bulk
cultures on days 6-9 and proliferation was assessed in 96 round bottom

plates The data were used to assess the magnitude and kinetics of T cell
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different (/?<0.05)fromuntreated nedia controls. The
results are shown in figure 1 which represent T cell

w@emiodsunat i ve responses in PBMCs fromthree heemaB2007/000736

donors (475, 440 and 462) to a series of borderline or
weak T cell epitopes (peptides 1 (PGQJTATI TCSGHALG), 2
( GDKFVSWYQQGSEXS), 6 16

(| KPEAPGCDASPEELNRYYASLRHYLNLVTRQRY), 9

( QS| SN\LNWQQKPG), 13 ( KGLEW.WI WBDGSS) , 17

(1A% BEERFBSEEkEWYYide 20 (43T AV Y CrANGIRMEDEHYRIARSE YIPFWGQ

- N) , 4 VI KLNMPNL. TLL d ir..

it g ey b e el e SGDY T

(PryfiieddtoRMRkdy arek tedtetiliby ANDI g@ﬂuctﬂ')lﬁeaﬁeewhm alaye an
or

i'ncrease in cell responses all peptides after

3@1@11 thei BﬂI;I&i pemixish using ¢he ILs2 Eepat asssy r Aaspehrletss were

etermn I t f. i 0 ]

LSRR Bl BERHES il O Bk o) Rk

dﬁmm%gzﬁg@ﬁps;irs,aml | ) gwlei@ht_est 4°\|/0\:h 'I"Tkri]ee blatesesqe nsebed

af ter ce e t ' [

PipL iR Saeivogen JaRPaL TR dlosked i) SRSATES °°

dgf %q{g'ugsnatg oxﬁ.t&ﬁbéraﬁlpé.t _ aﬂe%1 WREPWLIRS iPPBYI 168 hy

score orderline or negative for T cell responses.

I(Eb\}n\;_rqdﬂﬁiéﬁ of @Pa%m*‘é TRexblt depdetdd PBIMC ¢ $aye’ aalls et ype
a T ce epi t depl et ed t]

(P SestRERRIenI A TNSPR SRR eRERt M o AL 7 P Y

deicy eeh, E09MME PR WAbER el SRAUNTES WiBhiag Mt firsvaes

(Pepscan Systens, Leystad, Netherlands) and tested

utien#BSh éL%%dﬁ@mioofan@h%dmR&ﬁ systempi MinnezlisCBBR i T
t P ol i des .
P ROERS PRI SR P BpliS RO 1S, RIRA B SP RSt |

CEBE, §tepRandiasAP (RED wekinys, hiahédpplilOAOAS waBatided for

cul tures were established bl)ql
1.5 hours, the plates washed again then BCIP/NBT chromagen (R&D

systems, Minneapolis, USA) added for 30 minutes. The plates were

washed with water, dried then spot counts analysed using the
Immunospot Elispot analyzer, software version 3 (Cleveland, Ohio,
USA).

For both T cell proliferation and IL-2 Elispot assays, responses that
exceed a SI threshold of 2 (dotted line) and are significantly (p<0.05)
different than background (*) were deemed positive. The results shown
in figure 2 indicate that the WT peptide gave responses in the same three
human donors (3, 8 and 11) in both proliferation and IL-2 Elispot assays
indicating that this peptide contains a T cell epitope. The proliferation
timecourse indicated that for these three donors, peak proliferation
responses were detected 7 days after peptide addition and, in each case,
the WT TNFR1 peptide would have been scored negative as a T cell
epitope if proliferation responses had been measured at timepoints 8 or 9
days after peptide addition. These results also show a strong correlation

between T cell responses measured by proliferation and IL-2 Elispot.
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adding Im of 2-4x1 06/m CD8+ CD25 hi T cell depleted
PBMC in AIMV culture nediumto each well of a 24 well

WEL@reIB® ei ner Bi 0- One, Frickenhausen, Ger mang)T/GBawm/000736

peptide was tested separately against each donor by
adding Im | OrM peptide to each bulk culture (final
concentration of 5mMfor a 2my per bulk culture). For
conmparison, additional bulk cultures were established
for untreated and positive (KLH) controls. Replicate
sanples (of T blasts) were renoved from bul k cul tures

on, da -9..and proljferation was assessed in 96 round
b%t"f‘ﬂ’ﬁ%?ﬁt megy 585*' Lo&é’r"ét%gd’elld"séwess t he
magni t ude and kinetics of T cellresponses to each

pepti de on days 6, 7, 8 and 9 post stinulation. In
ad¥ild ityne, (WHD andnmutane il gelh epitbpey deplaed shunsed sTNFRhe

ti . roliferation assay. were tested for |L-2

A L el et
i2004/1 U%3 879 vhiihe tHel epitdpel eBRicd@BRANn TvisP Auti Ak es

33?2 pre-wet \?VI tlh 7(‘)3%elgit(ﬁ{'§no}a teheg cogt ed ncv%ot hu IL-2

C

A Qi 20BnHZBB LS GARID 08s Le ¥ and hivé2ipol BrslifetsSian and

i T er e ed twi.ce wt
pEE TRt Rsalh ey R 3R M PR D S AT 190 of
BSENPRS pieteing witllagdéd td 09iHal 6SMeAMitbCor 10)18/B). atrgs
were washed_ in PBS prior to the addition of CD8+ CD25

hiaty shesyn ingigire 8 dadipmmithass for shesolifetation pesay ywiificand

t ' et rati f After 7
iy 2R Pk ROl SHRRCPLAR {00 o T 30! e o
wasitHnn g celltdpitbpe depleat @Kﬁttailne rPeE’liBfespbxbsgi )wéeé @I%Igg;e? o'}‘t BA
ti hod R st ens, nneapol i s, A) in 0

b2 fe nsties dpaoral’ @7 GEahoed apy Pahitisant WERHISAg

; S > o S
U s ey YR d it SO RUSEP TR and VSRR, |
t hesitigciop/INBT tispansayem WRED: sotsthe mmytarvlepitepe déplated

U .added, for 30 m hutes. .Th | at es were _washed wth
o0k g, A e sierdBodiarcpBee 46 e prodein n
| fgiﬁlmiﬁ}p o%s ﬂ&wmw al 8 QEsults FhMRIBmMYRERHOtheutility
evel and, i 0,
( of the timecourse assay in detecting T cell responses, in this case to whole
proteins. As with example 2, the results show a good correlation between

T cell responses measured by proliferation and IL-2 Elispot.

Example 4 — Timecourse Immunomodulatory Protein T cell Assays

This example illustrates the invention when used to measure T cell
responses to an immunomodulatory protein, human interferon beta which
is known to upregulate inhibitory molecules on dendritics cells such as
HLA-G (Mitsdoerffer M et al J Neuroimmunol. 2005 159:155-64) and
B7-1H (Schreiner B et al J Neuroimmunol. 2004 155:172-82). In order to
test whether linear T cell epitopes present in the sequence of IFN beta
could stimulate T cells in vitro, a modified method for loading antigen

into monocyte derived dendritic cells was developed in which the
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USA). For both T cell proliferation and IL-2 Elispot
assays, responses that exceed a SI threshold of 2

W@ dwrped4l i ne) and are significantly (p<0.05) BCT/GBR@MAN00736

t han background (*) were deened positive. The results
shown in figure 2 indicate that the WI pepti de gave
responses in the sane three 1I8uman donors (3, 8 and 11)
in both proliferation and IL-2 Elispot assays
indicating that this peptide contains a T cell

épelopigal, of! ES o BIN betazen bethtdenddiiu edls (D@l angh GB41 Hat

e donors, peak proliferation responses
V\(/%psev‘)égﬁ1 {TMCF days aft er peptide addition and, in

each case, the WI' TNFRI pepti de woul d have been scored
negatlve as a T cell epitope if proliferation

rMepestssWERdIspletad Frems BBMC ey eflrpEsnse nfostigsug revdiuipay s
ﬁl&s%c 090 @F)g@ebdhﬁdb%re . @d f %‘4' ¥l gy‘lacté’s PAMAY

rong correlati‘on between responses measured
tmechuml wi‘tle 5&é hemt 1aanﬂ1vhted21uﬁidns@BtseEmal(fAh@g&1 Bioclear,

T tej Wld t
iy, ) (v Freieh o ot s e ™
bél elsweﬁr@mv@w ﬁ@b &wwe Rferd wiiduBite@MiRtSbRE as

descrl bed in WO 2004/ 1 13387 with the egl t ope-depl et ed
pnedivnncantaining hvmaat Heh{Paprogch, TRO®Ry H2R R, [(5%K) and

S EGsE Cadelifufp o B T S AL R B P a4

tenl biBe@fersd W@rl %@'B’&hﬂ‘ﬂ?&m@ﬁ%%r& added inMASm]

concentration . The data shown in fiqure 3
|tnsi| wfee plusal’e Ife@? luah@vmcbhmm@tr AR smumsngy2SmM (final

n|f| r.esponses re detec ed | ors
5 BEPER e BRRTRE bl eSS Gunl KEBh B & pe
dlﬁpélﬁigefﬂ (ﬁft&b@ur&enﬁe«a&e HRSBARE &S INEPBSOY. @@ff/vme@; 2@ays
and and nei ther donor 13 or 17 showed

o cenacspiod duma ABypcrm (ool » BG sy

r e Ly r T
CBP AL bR aBRAR o FeBR b RETRER st BaRick st mes
deplegioee cRE@nBUNIFN Betad Cﬂ?élls%eredﬁéiﬂfesésp@ﬁ&@l i@ growth
signi ficant reslpl\?nse to Wr Prote nin
medium containing TNF alpha (Peprotech, Rocky H111 NJ, USA), GM-

CSF and IL-4 overnight.

On day 4, autologous CD8* CD25 " depleted CD4™ T cells were isolated
by negative selection from PBMC (Dynal Human CD4* Negative
Isolation Kit, Wirral, UK) and were then added to DCs at 1 x 10° per well
in both proliferaﬁon and Elispot plates. Elispot plates were incubated for
6 days before developing (as in example 2) and proliferation plates were
incubated for 7 days before proliferation was measured by incorporation

of 3HTdR (a 6 hour pulse at 1uCi/well).

As with example 2, for proliferation and Elipsot assays an empirical
threshold of stimulation index >2 was selected where responses above

this threshold were deemed positive. Furthermore statistical analysis was
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this assay. As with exanple 2, the results further
denonstrate the utility of the timecourse assay in

waleagovmy T cell responses, in this case to wnol/€B2007/000736

proteins. As with exanple 2, the results show a good

correlation between T cell responses neasured by

proliferation and IL-2 Elisgdt. Exanple 4 - Tinecourse

| mmunonodul atory Protein T cell Assays This exanple

i l.lustrates %ohﬁ i nvention when used to nmeasure. T cell
a

r S BRI, 1o; Aeterming oMl a6 ripSRImERse VRe Fighdicantly

I proker t ' j u t :
BP0 oPferl) ol Lokt ENY, 10 BUFALNE Bl 19 5, g
(ddtersdoe thd degmvt eof &itradashiguveriaidnniiclud200&oefb@eri56f 64)
and. BY- (Schreiner B et al J Neuroi mvnol. 2004
158181950 . In order to test whether linear T cell

epi topes present in the sequence of IFN beta could
stinmulate T cells in vitro, a nodified nmethod for

| PiRdicBeltsaR HARR ih Hefrd P RABYHE %ﬁfficﬁﬁﬁdre gchg%%fgaﬂggs fth I's

was devel oped i n wh ch thebi ol 5gi ca
baut eofozf Bondss demnthei probifecalonsassBChnditiee Sider 4 Toutredfl 29 was

\ nim zed. ytes were i.salated fromPBNMC b
oL Bie 127 REhE et oS Prfefies (58 oraeatyshe
Wl Gl feploBlcibly ddm¥iratedl dfeBSwith 4 YhMuBHbAIME D
5% heat inactivated human AB serum (Aut ogen Bi ocl €ar,
Q¥PeE: Wltshire, UK (growth nedium at an
approxi mate density of 1x1 06 per well (24 well

pl ate). Monocytes were incubated in growth nedi um
cont ai ni ng human IL-4 (Peprotech, Rocky HiIl, NJ, USA)

d F (Peprotech, Rocky Hill, NJ, USA) for 3
Wrg ecoupse %?W@Pc‘%@fr&?gﬁfﬁaxs&heri ng AG
Berlin, Germany) were added in 0.5m test buffer plus
3% heat inactivated human AB serum and 25nmM (fi nal

doatbamezepineo (NomERES RhkrBace@ivaly oUK)elahd @antldianétpl
unt r eat ed, cel wer e

o R R g S S
| Yiagtdt \sd Ukl BRATIOBy SRIYikisbLRRARIH 183 S®T6) -11PS3er €
241) were compared for the ability to stimulate T cell responses in a panel
of healthy donors. Both compounds were tested at 25ug/ml in separate
bulk cultures for each donor according to the method of example 2.
Briefly, bulk cultures were established using 2-4x10° CD8" CD25™ T cell
depleted PBMC in each well of a 24 well plate. Replicate samples (of T
blasts) are removed from bulk cultures on days 5-8 and proliferation was
assessed in 96 well plates. The data were used to assess the magnitude

and kinetics of T cell responses to each compound.

As for example 2, a SI>2 was used as a threshold for positive responses
and data was further analyzed to determine the coefficient of variance
(CV), standard deviation (SD) and significance (p<0.05) using parametric

and non-parametric statistical analysis. Any given compound was



i ncubated with antigen for 6 hours after which DCs
were washed 6 tinmes to renove exogenous | FN bet a.
w@eio7998er e t hen resuspended in growth medi um PCT/GB2007/000736
contai ning TNF al pha (Peprotech, Rocky Hill, NJ, USA),
GMCSF and | L-4 overnight. On day 4, autol ogous CD8+
CD25 hi depleted CD4+ T cell ggwere isol ated by
negati ve selection from PBMC (Dynal Human CD4+
Negative Isolation Kit, Wrral, UK) and were then
addesidered DAs batiminunogeiic pely Wil khei Respoiide py @’(aitiﬁﬁfaﬁ | on
and i S l.at e pot pl ates were incubated
@?&cag@@ﬁo@ﬁ %}EI%S (as in exanple 2) and
prollferatlon pl ates were incubated for 7 days before

proliferation was neasured by incorporation of 3HTdR
(é}r hg Hewsmltsputhew athatl nthie/ weltbamazagined trtnetebomnqm &-aetsflor
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(o0 B30 8500 AR O S e

| ¢spenses yeould aoi kdviedieeh rietesttdd Inaeddf theim4)brigf ofvBIdeRNCE
The result as shown in figure 4, indicate
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synt hesi zed according to Ying et al Journal of Allergy
and dinical |nmunology 2006; 118:233-
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241) were conpared for the ability to stinulate T cel
responses in a panel of healthy donors. Both conpounds

woene/09sst ed at 25ng/ M i n separate bul k cul t UPEBEGBRI07/000736

each donor according to the nmethod of exanple 2.
Briefly, bulk cultures were established using 2-4x106
CDS+ CD25hi T cell depleted PBMC in each well of a 24
well plate. Replicate sanples (of T blasts) are
renmoved from bul k cul tures on days 5-8 and
proliferation was assessed cpAA®diswel | plates. The data
were used to assess the magnitude and kinetics of T
cell responses to each conpound. As for exanple 2, a
Sli>Z A WAShYERA sﬁi eI es;g)‘ﬁ?é {d é’t%strsﬁﬁsﬁﬁ{%%%ﬁmprising the
and data was further analyze 0 determ ne the

coef follomsntepef vari ance (CV), standard devi ation (SD)

and _significance (/?<0.05) usj par tric and )

noga) ﬁ%@mﬁt fotigerp ?rg{mg&sfls 5{%@5@@ . %ﬁy figmspmple obtained from
conpolRfspasgonsi dered to be i mmunogenic only if the
response is statistically significant (p<0.05) wth an

S| ) . depleting ecgulatery Shealls titvan thetisolatad bellsazepi ne

colnaehnd wl Bl B ol B YR in o with e

I ndugext s@bstdRba@d al l ergi c responses in patients)

when tested over a range of concentrations using the

ti (B aseavingel velbrasponsesigyheteshadstan¢e. i s cl ear t hat

using a single time point T cell assay in a |arge

nunber of T cell responses would not have been

det eThenhethod dé ethith hevlnegin kaitl ynahodfugihkt congsiyenses

agai nst carbamazepj ne are i nduced gn day 5 with onl

one addi(f¥ s?mratmgémge%r@f%ﬁﬂweﬁa&éPé%men pher cells; and
Assessgpl, (0 colngfrfibd inﬁﬁiﬁ‘ﬂg $ESte@9AbARIcNREBE ¥epaMid APCs prior
car bamazepi ne using a singlfe tinme point T cell ‘assay

on daydgo 6ybsgquant &ddiser! of mgulateay € cdilslepletridmalied any

| evel of immunogenicity between these two

compounds. CLAIMS 1. A nethod for neasuring a helper T

cgl | ThesRMRBIASI tRiA 2tviAfeift WRSAROS BreGRIARII Wikl@ytbififes prior to addition

foll ows steps:
of the test substance.

4. The method of claims 1 to 3 wherein the APCs and T cells are derived from
peripheral blood mononuclear cells (PBMCs).

5. The method of any one of claims 1 to 4 wherein the APCs and T cells are human.

6. The method of any one of claims 1 to 5 wherein the regulatory T cells are depleted of
CD25hi* T cells. "

7. The method of any one of claims 1 to 6 wherein the T cells are depleted of CD8+ T

cells.
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(a) isolating antigen-presenting cells (APCs) and T
cells froma sanple obtained froman organi sm (b)

waelepreimg regul atory T cells fromthe isol at eBCYEBR®;7/000736

(c) incubating said APCs and regulatory T

cell-depleted cells obtained in (b) with the test

substance; and (d) assaying 32cell responses to the

test substance. 2. The nmethod of claim 1l wherein said

met hod further conprises: (ai) separating the

arﬂt | fenmpthed efithyngneced dlaims AREY) wiidreimtind Tieell esspdisses aﬁdtssayed by

*he  REFFREBRY ARTEr BPEGH 1165 Iqublirtion: alane FuFroes T cal
reg Uﬂrﬁ{s@{%ﬂ&fl @eh ésdErRi/ 8F 8fleLRhii@rs :%socﬁ’t@%%h I¢I"(%lloficc’uvatlon

claim?2 erein APCs are treated cyt oki

p Pt oFha methadiof p]@rm (8fWhemaT celd pralifstiom semeaduredfvg uptkh ofitritiated
,&@ ] 1 to 3 wherein the APCs and T cells are

derlv %1 Pon1per|pheral bl ood nononucl ear cells

(PBMCs). 5. The nethod of any one of clains 1 to 4

mherein the APCs and T cells are human. 6. The net hod

ofl Oghije wathodof glain fvhere eytoking eqledsp is measuesg Hyaelsase of IL-2 and/or

cel I Pﬁfe depl eted of CD25hi+ T cells. 7. The nethod

of any ‘one of clains 1 to 6 wherein the T cells are

depleted of CD8+ T cells.8. The nethod of any one of

clainme 1 to 7 wherein the T cell responses are assayed

byt | rEzesmethag of gy @?ﬁeﬂf&lalmﬂéo 3 whegain thepF o¢l] fespanspsoare assayed at

oyt ashant PLEAsRs polli 4z HEANRER! PLi on changes, and/
R JyeATR

or ot ers ssoc T cell activation 9.
The rrethod of claim8 V\,here T cel | proliferation i's
rltlat t.hym di ne, The

d ke of
Bl B B oAy 2R eV HoLTIR shev PGS i daipaigd with the
by rt@ét%ﬁﬁﬁa&fe ﬂ)ll—mgreatﬁéﬂ e 151:1: ﬁ %ﬁln_er* Ft&?&d"{?&; S saftY cell

one of clains to 10 ere responses are

assadeptpted cells.

13. The method of claim 1-12 wherein the test substance are assayed at a more than one

concentrations.

14. The method of any one of claims 1 to 13 wherein an optimisation substance is
assayed to determine the optimal time(s) and/or concentrations(s) for assaying the
test substance.

15. The method of any one of claims 1 to 13 where the test substance is a protein.

16. The method of any one of claims 1 to 13 where the test substance is a peptide.

17. The method of any one of claims 1 to 13 where the test substance is a non-protein.

18. The method of claim 17 wherein the test substance is an organic molecule, a lipid, a

carbohydrate or a molecule composed of two or more moieties including conjugates,

mixtures and formulations.
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to identify T cell epitopes in the protein sequence.

23. The nethod of any one of clains 15 to 18 wherein a
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24. The method of claim 23 wherein relative T cell responses are used as a basis to select

lead pharmaceuticals for further development.

25. The method of any one of claims 15 to 18 wherein a test substance is analysed in

order to assess potential immunogenicity.

26. The method of any one of claims 15 to 18 wherein different formulations of a test

substance are analysed in order to assess relative immunogenicity.

27. The method of any one of claims 15 to 18 wherein different manufacturing batches

of a test substance are analysed in order to assess potential immunogenicity.

28. The method of of any one of claims 15 to 18 wherein a test substance is analysed
using patient blood as a source of T cells in order to assess immunogenicity to the

test substance.
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