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Met hod for Identifying Regulatory T cells Technical
Field The present invention relates to nethods and

waog/ofiaeo i denti fying, quantifying and i sol ati PQI/AU2006/001080

regul atory T cells, to nethods, and kits for diagnosing
or nonitoring autoi mune di seases, i nmunoi nflammatory
di seases, aMethiod forsklertifyipg: Regukitoryn celéset o,

i nfectious di seases, cancer, cancer treatnment and/or
organ transpl antati on, based on regulatory T cel
quantity, to nmethods and krts redi cti ng responses
to therapy for autoi mmunéeghai §ﬁ |nnun0|nflannatory

i nf ?ﬁ)i@gr%dp g:bnergfg eégase °Q¥ ug ﬁgg 'géﬁtrﬂlﬂrﬁ a@‘ﬁ{rf%é) and isolating

feh@aoiy! Rdeld, it6 mdiasie danankits eia dRg sy 'brcmbdrtom@aaitormmune diseases,
and to nmethods and kits for thera usm&el sol at

PP RIAGIEO Clsepses. Blartie isanseso pIetinRos|tPFe HeTeih | iFReous discases,
%e.?rgerobédc&afréa‘ﬂﬂe fan&/@reﬁr'rgﬁh ‘fraﬁsﬁ%ﬁétrd?rf be&! &1 l%@ﬁﬁ?rt%ﬂtT 'cé‘ll Buantity, to

gi cal sanple conprises a fundanent al I mpor t ant
metpedst @fd Skitb erieri frredicting agaspetsee  ondthergpy cér autoimmune  diseases,

ﬁ@ﬂlﬁ@ﬁ@aﬁn&a&oﬁﬂﬁé@ﬁ&@s a Wrs%Qse§ u ?Ed?sﬁi&%rﬁ grféfe?/dpgﬁ‘fgﬁfaﬂs diseases,

en 1n es ascertarnin
mb@r@ud/eeorwnrtraemmbtrom bdshe ors regtilatory Tadell qmntirs,. anBicinetbedsland kits for

urface ex terns can be determ ned using
@‘P@%Uﬂf@' ?@8%”32?{2% o those skilled in the art,
typically involving exposure of cells to antibodies
that are specific for certain cell surface nol ecul es.
Ant i bodi es used forBabkgrqund)oﬁme:mvehrﬂlamnj ugat ed

either directly or indirectly with a fluorochrone that
eni tdeddetitination giomec@s(émeatqf @ﬁlls\/\prﬂsenr iy At biglegical sampleicAmprises a

Wﬁéfa‘?ﬁe@r@% Wnpohé‘nttetgb crer{t %@ﬁ%ﬁ@opuﬁ@ﬂﬁcal endeavour. The means by

uant at'i on ations
Whrch egcrhcmlbntmaa’nprh @anebe ar@ede:t eftari mmivesascertarrmghﬂnedm of molecules

et S)e Siirr 8 Gt SDPEh Pl Pt Dl i it determined using
stehdafd @@thobie kh@&mol friosed skrltedarnbth@laﬁglt)@&bllysmmwr@ basede of cells to
i e i, S G e
popu Lgﬁteﬁ 'éﬁherr dﬁé{f %P%drr&ﬂﬂw&fﬁé?lu@odﬁﬁfnﬁe‘ st Mits a sr?nal upon excitation

t1on hocytes known as T cells can
Wil light of a/aertauwawrewgrh taethrs wayr tha peesarsecand |quantifieatipw f payticular cell

B85 1T o e SR e R BEIR  Poe' 2 het or ogeneous
popBuah rtenmmfes Taeehurs pmﬁlcu:lhr applcaticn i thediakiehimahunology, where different
RS 2L shite S8k Sa B B3N] RinshboleualBE R8s PR IER Betem of cel

supe Rirédsioan Fef exahaple, & i€ &hdven ﬂiaﬁﬂraﬁ%ﬂ/ﬁ@ﬁ@cy@@%pr@ﬁw CD45 on their
the transcription fact or Foxp

pwtse apd Hat 7 pasticules pw@rrra@fwhwcy&eérknewrr ersrTs lﬁs cin %l%exaress various
?ﬁg@%ﬁlkuﬁa@e fn le@uIé@aipé]ﬁcﬁ’dgr@[ﬁlgarﬁi%525to‘éb§{dﬁ‘rﬁ %Eor{t%err leYhot &tivation and

est evi ence I nportance of “Treg cones
flevelopment.

CD4+ T cells comprise a heterogeneous population of T cells which are of fundamental
importance in both the generation of immune responses and the suppression of autoimmune
diseases. A distinct subpopulation of CD4* T cells also express CD25 and the transcription factor
Foxp3. This subpopulation, loosely defined as regulatory T cells (Treg), plays a pivotal role in
maintaining self tolerance (1). While the best evidence for the importance of Treg comes from
mouse models, an increasing number of reports have outlined disturbances in Treg number and/or
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nouse nodel s, an increasing nunber of reports have

outlined disturbances in Treg nunber and/orfunction in
wheovanigad i ents with a wide variety of autoi MmeeEAU2006/001080

(2-8), imunoinflammtory (9) and allergic diseases

(10, 11), in addition to the \?ery severe | PEX (i mune

@@&?ELH&%E ﬁ&ﬁen{%%tﬁ i0€ VoGP alsimnRUnE §2- S)Oﬁﬁmmmﬂmhatory( 9) and
M'nked i

nheritance) syndrone in which the n&
alegicl diseasesdtp3 11)r dmsasditipn i tonthe a¥anbrseverg e IPEX; mmune dysregulation,

%Bfg 0&:'@%}5?@% 3)1 eho%@% UhpanGes |r91fer|tgﬁc%g§'ﬂtfﬂépl@'ir§\f/mé1"tﬁe Rb&ter regulator

cers such as hepdt ocel
ERxp% trmtnéd@ctoamlfheaeteam (mcwastmtmmes of Tray numbere bave also been

rtegg{qag ,u{ctfm?@é: lg}% aaﬁ%gq%pepl(; ahgarcnpﬁgrg\ E@am‘?ﬁ%d gﬁéﬁ c%ncer 14
a b'l—%h&ﬂ't}?é?‘% iS AHRLE neddorE ¥ Bfisans tof hmratmpwem|fmg ﬁndcquamfymg Treg

to accurate Yy |st|n uish T reg hlva h
mmlahmmtpmm a Bloogioal gamplp iaveNery It g @fa\tﬁard'@@ t%fgwg fely distinguis
f gﬁ"ﬁ i 2%%&%@6%&%@@@ ?g n@fﬁattaaanyq%ﬁmrew.sﬁbrér@rwd*ﬁ which up

SO express confusion in
e % mfnamgemmermnm §@4T Jemllsmtsmfexpressepp%db‘i)t §H¢fbﬁ§nfuswn in

BRI G 9 7, BB PR O s oo
érﬂb@ﬂi@é"r@[]lts F@@@mplemdme sludéieg hlaumtimmmstratecbm appanenirveduction in Treg

ﬁ@%‘%ﬁ l:’l gatglg\r,ryhe pqﬂgﬁlgréss(goa ﬁ%aﬁ@ %tF @ﬁ@ o[ pyen increased

ﬁwbeg@%fcﬂk‘@%ny@g]g@fﬁgdyave shown that a subpopul ation

hunman nal ve CD4+CD25+ Tre

g cell s deri v&gl +£|5gnT I
t he Treynvestorsdavashown $iat A guanspation phadAult hemprypaive CD4 reg cells
@grﬁl#éqrtghtoﬂﬁ% e td'lsgl?dﬁ%ﬁ&?rfrbrﬁ”tﬁ@darg%'&%ﬁﬂétioﬁ’rtﬁ“C[T25+ antigen-

aSIS OoT expressi on of %h
Emeaenmad/eontermgnammausmmasg of expiaseian PiTRAGRAIRBHE e Htigsnaive Treg

Wp;tyrl]aglgnn fgltr%m @][y ‘5‘9&3 %ﬁ@%ﬁg{a&ﬁpgowem%b%é I8 coMssnt with the
RLiStE @t 8 Primary tdbﬁ%cypmfﬂr@mr@duétma)m thbm/\mtlemts (2§$ tHowgvejesting by the

;rggmtég\cvﬁgggalff@%m@g]ogﬁgoﬁgﬁlgocgqstf@gggo?&%f rw"jqqatg\h? &%e&ctatmg human
?F’S@Wr&@{\@% 5&1?&%(9[‘&5&1&?@@%%@”@% c@ﬂyfgl?ﬁm@/ df these monoclonal

t hese fmonocl onal anti odle
;an'ummem bad)/prb\m ypen deimed b REVisipi ap acatiate teansA! eﬁ@“&%@n of CDASRA

L

Medgfpegslatiohs.i denti fying Treg popul ations. As both

ant i xperienced CDA+ T

R L
%%nﬁ?ﬂaﬁrﬁ@hd@i@%’f iﬂerﬂfylr@@‘ﬂégC@ZEe st of SDAICD 25 statle quaat\miequate Ieadmg
| eading to the potential for m si nterrgretatl

dndhe melsptiabder msinirsraleiosng’ data ARt ipeegl aspogépps of partlcular T cel
pp%gM%ﬂ%é W[ﬂ?%#thctuﬁr Ridsdsh Glated! IngcacausBHait e doRfeery sa@tounding the

e controversy surrounding the questlg

ajueﬂthetohwhetbatpaéeﬂtes wilh eliergis, |asiotnaune g dnHRAEL a@ﬁ@tory seases have
I munoj nf. | anmmt

 Rrimay, P 13%@’ ?ﬁﬁp%f@ﬁﬁﬁgw&nﬁdgﬁnﬂ%ﬁgﬂgw I? fahegﬁentlﬂcahon of

| Tregd CTHar @h@ IoﬂemstltfutmeaCD% emrﬁres'ﬁroegby Mhmaarr Eiregeovgflaps at of antigen-

et RS £ o cals. Rt Utk ERP AP et cevelopment

Ccﬁ'ﬂr is! Jboa&gte*sée‘érby domsra, T @l b slusdsilasd plovifl@cleartseparation of Treg
devel“opren
and actlv%ted/memory CD4+ cells (24). Hence, there is clearly a need for an improved method of

accurately identifying and quantifying Treg populations.
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of Treg, is also expressed by activated T cells, and
thus fails to provide clear separation of Treg and

wa@edrwated/ menory CD4+ cells (24). Hence, therBCT/8U2006/001080

clearly a need for an inproved nethod of accurately
identifying and quantifying Treg popul ati ons. The

Pr eRB brebdh ﬁl%dh@rmls'pﬁedmét@d bl te&drpaking dnel uﬁ@b{ppdftedsilrm!g@ dpthe inventors
unexpected findi ng E’e i, NV ntors t

f,bagoTurqegawqua@oné i eecavaloh ooy b arsenis (B9 ext SEGR 1% grergased on the
@%ofgg,d@%g ofXpressed on the surface of said
IOOIO

at1o ummary of the Invention According to a
first aspect of the present invention there is

i ded t hod f ' i fyi | at T [
or & poputat ton of royitaanoF efebBe 2t TLY, 04
¢ OnpA(%C%lldElg tf’Q filsy 5§p&9 o%fe E%@éﬁ iREiof Blete ly\’pr‘bl?idéd a’rlm?thod for identifying

prina ogi cal’ sanp determne a | evel
& edgulatoar T GElil A popmatioared ragpiaBryek pellestee method\ﬁ@m@smg analyzing at least

&E%quf @%ﬁ%ﬂol@i&&rﬁﬁ@ew a%tlérg{rl]ﬁég% ) bﬁ%n@ér 0?01127 CD4 and CD25

expkdssion, Tikeerei @®1®TIOWGBam25mg><plmyiom usrtridkeatlvecnfm r@elatory T cell or a
det m of cellular expression for at
@I%ﬂﬁ g@@r&f%ﬁﬁ% cel lul ar pol ypeptide or
IOOI yﬂ\@ét&?éf'a‘ﬁ@lyznﬁkﬁa%rﬂﬁe@@&hpr@é@et@rﬂrﬂmﬁg 2kl of edliukat @pression for at
ol ypepti de or B nucl eoti de na

b
astfone eaddifiensé cellulan Pelypaphder arcaqunuﬂ@mlde T‘H@ altleast Q8¢ agitional cellular

@&iﬁpwo‘é;‘& cﬁgﬁ@%&é&l%ﬁ%w R%ﬁ’tsh\ga%e %%{0@1@{6& Hy %t%@éll\(J:%S THBYat least one

I'idirmopahcaih:l% p@iypebhr@lm:ablyrwhptide ey \opiiseIGDIERA, GRA5RO Foxp3, CTLA-4
a@% ly fluid or tissue. The bodily fluid or
dé y conprise blood, |ynph, thynus, |ynph node,
S|O| el Simatetsisiodical §dm@lqannay1m¢mkn a)bejlglne alt a bmiﬂpﬂwd mstyzsue The bodily

o Pb g maysarapese Bodh SR Famia THERCocEn et (B pisR fhe primate
Fﬁn%ﬁél%ﬁmﬂé nedy oMplisadat ekt &@Mdtéxﬁlyrﬂmdcy@fﬂ@%ﬁﬁm bldeS[ﬁcal sample

noassaz may conErlse an enzyne-|inked i nmunoassay
oy gompiide el leastensadsesly. Additionally or alternatively,

TAQS ! E‘eg%e {’f aﬁg@‘g#@%@%{?fﬂm‘ﬂuﬁgﬁg%ﬁp%&M’énﬁﬂ@és'é¥y may comprise an

ow cyt onmet
amzyhpﬂnlsedmmynuompw smafradmmmgmw Additionaltyeer dternatively, the step of

505 SO0 o G B pE ot s

‘ﬁﬁ@bc{g’m{tﬁr%télﬂﬁdr&ﬁenc@betlvméﬂ yélesofiag. chai E reacti otn may be
uantitative rea e chain re on

Ot 1 BAdRrgt oA i P PO CR T XSS BB MEDR HERs Ly polymerase
cﬁ%?éa@fbgm?‘”? P&yrﬁéﬂe‘ 8finOtebeth 'h%’y Hel {RARKFE RE time PO gmerase chain

activate sorting. In one enbodi nent the net

cenetioni Optionallyethe teasditatife; realdimedislyaierdsa ghain reaption may be carned out after
D AR i

In one embodiment the method comprises the steps of:

(a)  obtaining a human biological sample;

(b)  contacting at least one cell within the primate biological sample with antibodies
directed towards cell surface CD127, CD4 and CD25;

(c)  subjecting the at least one cell to flow cytometry; and

(d) analyzing the flow cytometry signal for CD1270%CD4+CD25* expression

wherein CD1271o%CD4+CD25* expression is indicative of a regulatory T cell or a population of

regulatory T cells.
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directed towards cell surface CD127, CD4 and CD25; (c)
subjecting the at |least one cell to flow cytonetry;

w@ea7pd2@nal yzi ng the flow cytometry signal fBCT/AU2006/001080

CD127| ONCD4+CD25+ expr essi on \Q?erei n CD127| ONCD4+CD25+
expression is indicative of ategulatory T cell or a

poputtatrheibddhaybe aseEXbidsdlating fegmmsrymngret hod may be
used for |solat|ngre gul at or cells. The.net hod
8

be uB®d nedhoddimgynde| Hgﬁdoﬁorngég@%mgngr armrgtpmgur?@tmmmun\é diseases,
g'lnﬁjﬁ&ﬁi%c‘nmdt gLl g Qifs\éaéé‘ssﬁﬁﬁﬁﬁosméﬁé Sl infectious diseases,

| Seases s ositiohs thereto, Infectious
mhnsaasaesartreatrmerdrand/omﬁwrtramﬁrm{ab@ht and/ or organ

tr an c{' on 8ﬁ%{§ J‘ﬁ%'ﬁfﬁqﬂﬁ@pﬁg o8& 1S for autoimmune diseases,

pr ed aut ol
Wmaﬁmqmatwwmagﬁsl altongit @isgasﬂassp@dlemsmamd dhegatcn infectious diseases,

di seases, Ea&e | sd? ?ﬂytl ons thereto, infectious

eANc284/e! orgairaBsPAAIPdr or gan transpl ant at i on.

AcCOf gHoRhgt 8 @s&%ﬁ@%ﬁpe@ﬁ Bﬁﬁhb p?ésehhmv@itl@nsmte isnirevidedom method for
there is provided a nethod for identl

ewfiiingtayegulaory & |ca!l ra pepyaisnIchtepdAon T qeﬁ-’ig Lngezm%w cgmprising analyzing
gtei Fsct orN&ll 'thﬁ‘]og rgﬁ%@bb@P@QaI %’éﬁﬁb%ztbn(%téﬁn% 4 A8 ofoAular CD127

w thin I ca e to determne a
bﬂw@blomfwmmlm nhe at le@DbRT c@lwpihmstbe sample/\msrmewpuslm deeft assayed for CD4

0% BBy esion “ah el VI, SOBRILERARF S HBHH G2AE e c25"
%s@ﬁ‘ @/iicafiled’ 4 regaRtrythesll ef & pdpbadt @d@[ﬂ@b@m&ﬂs

expression is indicative of a regul ator
y & 4

popullaeeate dfers e G145 prevebeh S%en st 1 oxissfh, the step of
g 'fdrth@rac%mﬁﬁé‘é‘é 'd@tHﬁrthdJ@I@Vbl BERANR E 26 exgréadion.

st on e step s anal yzing further. _conp
det eiv’\Hnenel theyatdeast oed CQﬂfhaé ereviqugt be@@zﬁ@S%ﬁ%fOéWéﬁxer@Péhe step of

%%Egﬁ\é f«gﬁgéc;omgps%sﬁﬁée mnn@ga B e?éfnéa% yézr?Cr%ee?E\'ret?%ﬁayed for
conpiThesiep dfeaneiyzmgwmaygfudhdzremmpnsafdeteehlhlng arevelyf cellular expression for at
@@Etégq%s@q%ﬁlgnalr&plm| pepg naI uglggfﬁ% i hthﬁgsrt ogppidhlﬁ&al cellular
béi?t%btldéln@r gaﬂ{ghuélédqu@ma?qiel wu ?Urfmlaﬁggrazeddﬂ intracellular. The at least one
nucl eoti'de e a one addi.ti c a
p@cﬂn%@lryﬂ% pglype@m%@@\y@@%p% rp,edfogwgniee(&ﬂ%kA SMSLQO T:ox(BS CTLA-4

S associated or intracellular. The at |east one
additional cellular polypeptide or El ol ynucl eoti de may
conpiThg panMBIBMQICE(tmmay:Wlse eveliding opagedily fI@ggussue The bodily

gplg & 618%%tr§ayp+ 394 Bﬂbd ﬁ@ﬁ?ﬁl ‘ﬂmyﬁﬁé’ g@&rﬁéoﬁ s;ﬁ%éﬁe& tohdil"€he primate
tblo&b@laa sampleqmymbmaséaétd@aﬁ oﬂ@naqm%d tympim:stel ﬂ}amhmat&)bielpglcal sample
S S BRI FLAE OuPe R Rty Ml gre oo

*eblplaﬂgés@a#e CIURRTT GellGh it I6&STBRd SB4*eD24+aall, one T cel | .

The prinmate biological sanple ma onpri se at | east
one Ghawethod By be é&edlf%@lat"&fégl@éﬁcqmcell or at |east

one Gg+{¥od hafehd -used for diagnosing or monitoring autoimmune diseases,
immunoinflammatory diseases, allergic diseases, predispositions thereto, infectious diseases,
cancer, cancer treatment and/or organ transplantation.

The method may be used for predicting responses to therapy for autoimmune diseases,
immunoinflammatory diseases, allergic diseases, predispositions thereto, infectious diseases,

cancer and/or organ transplantation.
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The method may be used for isolating regulatory T
cells. The nethod may be used for diagnosing or

wOorRrvorMeng aut oi mune di seases, 0 i mMmunoi nf | aPEEAT2006/001080

di seases, allergic diseases, pgedi spositions thereto,
i nfectious di seases, cancer, cancer treatnent and/or
or gakccbiding b toirt aspeo’mf thﬁrwesmttxmmdtmﬂlyeré)s pusvildd Bidit for identifying in a

&rn@g%gé tgq {gﬁ@ t@ry qs fqﬁg{pgﬁ{ﬁ gﬁ/ QefS% gﬂ ansr,ug\eéqt comprising at least

SHeRaf s de@fnﬁﬂhg%’l@ﬁél bi c%mﬁarteka@é@toﬁ of étﬂ\sfa@FGDQVS
di séases, cancer and/or or

t r anB1s! alrieast PsnagaaicBaIbe gel@%edafrqnh 2t lgash ope epti-gP137nantibody and/or at
lgéﬁﬁmlgbdﬁ}fﬁ&ﬁbg&cﬁlp'ﬁ{r%mﬁ provided a kit for

te subject a regulatory T cell
or alhedulagturtber oofnpnssgph leastong agentfet dedermining irka primate subject a level of

GRS ey T e R Bu A Fw b oy BE § MR yde” it east one
Sifiosey wMIanm;}ypb;mds 01 M?ded‘tlﬁ@nﬁ?pbe ée&@}@ﬂ f:?mgheagmumﬁﬁﬂs&_ & g of: CD4,
a e ne, o nucl eoti de specific
&géé g%gg%%%‘f%o %toi‘p@ﬁﬁ‘g?'ﬂ%&d@gﬁpri se at | egst one
age”Thefkﬂrma%&@éé@f&'l%%tlhg”regulﬁérzm%.SUbJ ect a level of
cel l ul ar expression east one addi.ti onal

cel | Thearkipongypebr | d%edorfobodlﬁ'@ﬂ@&iﬂ@opr deonitpreg aeutpiggyine  diseases,
: i1 | u - t I i ;
lﬁﬁ@n@gﬁé@aﬁf gggﬁreg,mgm&‘a!sg%‘ég gn@,sﬁsﬁ'% %?fé?dcgr%étxgﬁs diseases,
2D, ca@MBMner(tBﬂdiﬁ@rgdﬁcbmp@]an@mm 4 and/ or CDO95. The

t: : %kﬁﬁwa&i@eﬂ u; ol(rjlspg cglbg? %@5;}8 eﬁo ol{n%ﬁa%gor au?onmmune diseases,
iHuRbinTaRRLGly BR8SHRS, allongid dizbaskh,apradibsusont HeREs Snfectious diseases,
aIIerglc di sease predi spositions thereto, infectious

e FYer organgesPlantaliecer t r eat ment and/ or or gan
tr angRbamg ¥ 4 Rlrth I%@ct'ﬁﬁhe gpe)ée@%vkét%%ﬁ er?b’ is Efo@ﬂé&é kiP@r quantifying in

responses to thera t ol nmune
] ﬁﬁmﬁalwbjeﬁrmmwlayordpfsl@a@agw Tarsller @eﬁltmog\@mat least one agent for

&ﬁ&ﬂlnﬁ@%ﬁé\kfo‘? e°1|uFaF‘ fes8lon of 2 briak E&ib@‘f% di seases, cancer

and/ or ¥organ rans ccording to a fourth
aspefte ajﬂeashmepafgestemay bmv@afdteddrom beleast iose pntb®D th¥danéibody and/or at

kit for. nt.if n i mate subject a popul ation
l‘ta)"llst,(P p(ﬂ}ua] d?gEeéﬁ‘FiOmeg kit conprising at | east one
ageﬂThefkﬂ e mxmémompm a@lebﬁv)ﬁé adeht f@ﬁdéteﬂnmrng me Sbject a level of
of at least CD127. The at |east one a

apllylarexprassignaiatdeast engsaddional eafivlar. F@b@@ﬁg%ﬂrt ﬁog’gwoﬁ%ﬂ- by at least one
%d{tlbﬁééllylur t H@bbtﬂ@ B%Iy‘ﬁ%léoq&? ﬁQ&Pl‘}é dolektel %m@%?up cbRsting of: CDA4,

r conprise at [east one a
Clez%e ChH 3T A GDHBRQ, F@K{D&‘r@ﬂ'b‘\ 4 aj/@diDo%a. | evel of cellular

o B b BB AL bt oo or s
taeldmbiirg mafegaleﬂoiyuﬂ cglls prod priregié bidiegioal spmbly,rthe: methbd d@mmﬁmg analyzing
%ﬁﬁ%g@fm@ﬁ%%@,ﬂ&g%g%%v%?ﬁ%ﬁﬁ a¢@1/22r%'@ C%%% expressnon wherein the
quantity of CD127wCD4+CD25+ cells in the sample is indicative of the quantity of regulatory T cells
in the sample.

The step of analyzing may further comprise determining a level of cellular expression for at
least one additional cellular polypeptide or polynucleotide. The at least one additional cellular
polypeptide or polynucleotide may be cell surface-associated or intracellular. The at least one
additional cellular polypeptide or polynucleotide may comprise CD45RA, CD45R0, Foxp3, CTLA-4
and/or CD95.
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According to a fifth aspect of the present invention
there is provided a nethod for quantifying the anount
wo@Rooregub@t ory T cells in a prinmate biol ogi cal PGEAPR®E/001080
t he met hod conprising anal yzi cells in the sanple to
determne a |level of cellular 127, CD4 and CD25

expregsiriate bMI@‘c@l smntpheenaytmmbnseya i Ilr@ﬁfﬁﬂo@@ﬂ%@%é The bodily

ffueclg o e 1oy co@PIRS ool pEPb.ARTS: vt S srseh or fondl. The primate
i06F SAHEhIETRMy CHhAr3E At RasTRNE %%lafé@tl)ﬁﬁﬂﬁbgité‘ Tha ph:ﬁéﬂ@ IioRgical sample

cel ul ar expreSS| on for at |east one additional
ey ¢ompsse Pddaginspiliclle or pol ynucl eotide. The at | east

|1l ' .
o DR P3RS g FAAE RS e ompi r
alzymelmed mnmurwasbaylcmrearadmmuﬂoassaponﬂiepﬂllycbe atiernatively, the step of
%ﬁbﬁﬂaﬁ{gﬁgﬁ%&%&%@% co Iy iﬁgt:m @_\% aét(a;r%g@ra yé@ﬁ%é@%ﬁg@etﬁc analysis
mwmpﬁ@ flioReddncd adﬂeatwceasmfg ly fluid or tissue. The

© hy mAAEO SRl Ee e Ba) o FeTbIgh S pressir AR TFBived by polymerase
#?w';\fﬁ' REHER | The B &P TR fichEm &) Fé ‘é@a?ﬁlia%ereglstﬁﬁe‘?r%ﬁﬂnerase chain

hocyte. primate bi ol ogi ca rise
reectibedetionsle the qtientitativaresl ine polmera&mhym.ra@;tupmmay be carried out after

BRI L noaseay my comp 5

inoassay or a radi oi nmunoassay.
Addi Adcordiab | ty @ rsixthl bspectatfi el presehthaverttiep tiodre anatoyided@ method for

AR SRy RS TR Al S 5B e method comprsng
&RIVBRY 66 frl HOKEAHE Rﬁ@t@ﬁhb\éﬁé@ﬂof%l]dlar@&? @ﬂ)ressmn wherem the cells
Additionally or alternatively, the |evel of

el |
he PEyiUN b%yasg@yedé@rs@%an%@f WWW&@@W b foHnd fo 55 DA+ andior
EERGL bR wheldi® tﬁégciuﬁﬁ'iﬁf 6‘(5@!) BICHARERBE AR Y s%?ngle is indicative of the

quantltatlvere time ymerase chain rea
@@nﬁtbﬁaﬁagu;atqméceﬂaaﬁhesampla/e real tinme polynerase chain

act | OAPE AT B R el 1, ERGERRR e st of enabaing
fuﬂﬂermmmﬁdetemmmg adeertdﬁeafllelalGDZﬂaxpnem a method for
g?? eég B}egqeﬁ,gﬁayg{ﬁ?éﬁhg? eern;a éayﬁg @Eé%pﬁqn @e step of analyzing

fantteek YarhpidescaRbdrining alldve) of BdiRlaeChPe)drisgsi ne a | evel of
cel lular CD127 expression, wherein the cells have

pr eV sapyof Bealyzing seayfsther eampciss deferaningtg ape obsafvlarsaxpigssion for at

'ﬁ%ﬁ r?ﬁé’ léHﬂnd?ﬁl C%Tyw&i sﬁ%éﬁotl@@ ﬁl‘ht@{]bg rl%aslf‘ oﬁé1 deltlonal cellular

notygeptide |ov¢)ol®muctehmieqmat,nbe el sfffacegisbeisted pr Tﬁtrecmllmlar The at least one

0B S0 e Bt R P PRI, $9iR0, Forws, oTiae

dndfot BB®5.conpri ses determning a | evel of cellular CD25

h I1s h I
:ég Qﬁsfp' \%gie b@i?%ﬁ@@gﬁ@&%@mpr?q‘% oge[l @pﬁl Q(}fuasbgﬁ%w f@@, gssue The bodily

@%?Q@E?iﬁﬁ?%rﬁﬁrﬁemﬁr finph,Bynfus! §¥Bh rBfie, CBlebiloon&PAhe primate
biological sample may comprise at least one isolated lymphocyte. The primate biological sample
may comprise at least one T cell. The primate biological sample may comprise at least one CD4+ T
cell, at least one CD25+* T cell or at least one CD4+*CD25* T cell.

According to a seventh aspect of the present invention there is provided a method for
diagnosing in a primate subject the over-production or under-production of regulatory T cells, the

method comprising:
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The step of analyzing may further conprise determ ning
a level of cellular expression for at |east one

wa@odaoigaeal cel | ul ar pol ypepti de or pol ynucl eop€™an200b001080

at | east one additional cellular polypeptide or
polynucleotlde may be cell surflace-associated or

intr ifgpal cel |l ul ar
pol ygeptl n}; ka?o ﬁ:tﬁlcéa@g@frg@%ﬁggg éc;)'ztrtrpa?r;‘lase CD45RA,

CD45RY), Fadaalwg aze1ls_u\ e sampleoto defepBine Fryelnficatiutas CD127, CD4 and CD25

thgeds%cal sanple may conprise a cell line or a bodily
or tissue. The bodily fluid or tissue may

conprwheeeirbh dondgquaniitpoh CDI IVW@M*CD%TmeHmiDdbe sample@&nindicative of under-

18D oL BuBphEieh ifn SRREC andk B A’ BPGFs3aboes: et

ammmmd@m lof SRr-producBersdf réyuRitofy T eélls-in heSubipct. rllﬁl‘ﬂtuﬂder-productlon
bi_ol ogi cal_ sanpl e may conprise.at |east one

B
Qb Irpquiziary [Tegebs msy ecisaepiated with inflgpmaery| kawst dlé@?ée or a predisposition
%&%ﬁer—p@&lchon tﬁéé;ﬂfa@hﬁgcéﬂé’rr% @‘é&'&hglteﬁﬁgﬁ?énc&fory@ﬁal infection.

pr esent | nvention rOVI
dThagamsi may berheaatpwallwimcercmqmp e virdl nfestiarymayrbedliét i on or

compriTE e sthe RS B Yyl pBrr RO AR ey sampe

33bta;r1edtfronathdlp(rihh}eaﬂ%bjeytz\ivllﬂg’ihe@ubmltyzgf 0%3247@@@%11%%%553 cells at least one
etermne a_level o ul ar an
SRHFLSaNOn TRGHD: A CE D IR AL 6i50Ble TAGEARICRSiect Wit 1o

cRtdrsming, h’mﬁmélﬁﬂﬁh{nﬁatd@ of é“éfg‘i@&ée\é@eso?reﬂﬁﬂﬁﬂlgﬁsoﬁé&‘é&' &'bther diseases

of regul ator T cells

dmﬁéﬁmsw@ted@nimmchmmmw @Bﬁgl&atq)rMTtCh@ sarrpl eis
i ndi gg 6ré|'| . P‘éf?rhfhpés‘ﬁgéfc&f tﬁ’équgef{t(?%hlﬁ)%% Tis %ﬁiv'déﬁi almethod for

the su der - pr oduct of re
rdmgnttmgarss piimate subjeni dhsaaaé Itrmnnaé}uadrcpmpmmgt d| s eas e, or

apr i's hereto.. An over-producti on of

regul to?’@t%lﬁng%%f iogwgl)fa@glegg@geﬁgwﬁ%cgﬁw h cancer or a

vi ral(b)i nfapalyzirgreellsTin ehecsanpiy to igierniine b @paltadesliulanCoI27, CD4 and CD25
carci noma. The viral infection may be HV. The net hod

FEYCTSR0 ude comparing the quantity of
CD1 2 {heMERMb g antityC? 'Cb?t27'°WC Hoe D§@rﬂé\| I€in ‘ﬂjﬁet $hiRds hbeaive of a disease

the primate subject with the quantity of

D se gay b inlemmaiast bavedisesae raystemiariynue erythematosus,
ical iy |

;)B?@lr?g? ghlir{ﬂlg,j Jg\%{ﬁﬁe\{l\n f?ihgﬁtﬂmnﬁ |tf§a?{TJ eadlq%@fgg,nlg?ﬁa;s@mnﬁg%sg g any other

oliseadel tleat { @l assatiatsdath 8 ,change dhi thp queintity ofveguldiey &tcells. or

he. UARERD] oy Bl R 68 bETE of Gy gthBE05 s n e sampe

ebneh framﬁl@é:bnméte litgech Wits Gt quantie oit (DD’I”B?*)V*W@CD%* cells in at least one
in a primte sub{ect

2R S5 TR ot salAe Seache ©aamBbt € UL Clct i o
PSSy RO 7 0B Bt APV e s
&3 are assooigted mdth g;%z@g@jnﬁh@@@ntﬂy}of regulatory T cells.

According to a ninth aspect of the present invention there is provided a method for
monitoring the quantity of regulatory T cells in a primate subject during the course of a disease
state, infection or therapy, the method comprising:

(a)  obtaining a biological sample from said subject; and

(b)  analyzing cells in the sample to determine a level of cellular CD127, CD4 and CD25

expression
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wherein a low quantity of CD127| ONCD4+CD25+ cells in
the sanple is indicative of a disease in the subject.

wab@7digerase may be inflammatory bowel di seasePCT/AU2006/001080

system c | upus erythenmatosus, psoriatic arthritis,
juvenile idiopathic arthrltlsajuvenlle di abetes
that

e s ot e vaianio:e oRIRLRCPHCDRE SR e 5rbe f giarie of e quently
5?{&9%‘_%'{0;\9 a‘gplg,nqﬁégyﬁg,lenay i ncl ude conparing the quantity

cells in the san‘pl e obtained from
t he P dm&aee statsj escinfeqtion inayrke eplastedi fiap B group comprising autoimmune,

@g\#pg é@%%ﬁergﬁ ﬂ%éa%eé 3 %dl#@%ﬁéns%&?ﬁ& RREBs diseases or cancer.

Brol e may a sanple
fronﬂathmapyanabwb@rmﬂheramyth no aut oi mune,

0 anat.ory, or
or e BB o e o sl B2 eag0y R gels n the sample
SRl e the WrinBteasubipena® theqidntty @b eDt 2W°yCD¢+CD%”LdeH§ iraf least one
T cells. Accorailngtoanlntha ect o %
sonvelremple. (hRivaly ascopiel\aanet B¢ Hote rﬁp PP, gublect with no
SuﬁmﬁhHﬁJ‘ hﬁ%n&ﬁflaﬁﬁ%%r)atowaﬂer@cCd?ééa§es' rbrapréﬁ"lépﬁﬁﬁ(ﬁls thereto, infectious

] ect urlng t course O di sease state
disefasest Dopanoer, ohethepyliseasee thastane @swosiiedi Wihng: changp in the quantity of

’%gg'gtgﬂﬂg&a bi ol ogi cal sanple from said subject; and

I'ng cells in the sanple to determne a | evel
of c,ectcbmlingrto £ AspecDe tenmeseitveatignriess isprwited aimethotl éor predicting
quantit he, .s

f fr3Pnse ¥q,tEerapy ffl)ﬁélila%?gﬁts @2 ﬁecﬁ%maﬂ@p{g stibj 8‘3 nF%e% oiq%he quantity of

kbﬁatﬁ@ﬂmeﬁs in He&uslbd aRSRethddomprding: nf ection may be
selected fromthe group conpri sing autoi nmune,

i mu@bi nehtainRea @9'99@4 S@mleeffogi iqsuBlselsaY  or
pr ed@fpoﬁﬁghﬁ@%% W?fh@‘s%n%l ﬁ&érfn%% 8VeP BE arD127, CD4 and CD25

canc erapy nay not herapy. The neth
expyessio| ude conparing the quantity of

?E 227$ﬁ% aggr@?y %‘Qfml.?? bp#db%“sc?e lnqheogatnﬂilﬁg%d cafof the quantity

€ quan

Q@@H@/@E&&@%wm s in at Ieast one control

STk GTIRLSEL Y ASONLESl SIS TR 53Ry i,

In{RUABIRHIdirh ASFY B éﬂérglc‘é!fseé’de‘s o ?ﬂe&sﬁbsfﬁ@%&ﬁ@eto Qkfectious diseases or cancer.
predlsp03|t|ons f her et ecti ous di seases or

canc &g theyapygnayde CGG'Q@B@@@’ that are associated with a
¢ han@% r‘n@thécﬂﬁegﬂh@urk{e gé’rfng tl%’c#ﬁ'aﬁ‘tw&f YooH Z?I@bbﬁ*‘CD%* cels in the sample

Accor resent | nvent
olbtmned ﬁrcsm thecrindiedsud)j entemthotije faantifyraf dJDd EY‘W@Dé“'ClDéé*pmHs i at least one

thera a di a
WPhare R 0y B P RO Rl Bk d PR WO Pifip pusect wth o
Qlﬁblhlﬁ‘luhé] iﬁn&msmﬂurrmdtory tdﬂ eallargtchdxsbaeemmrl ;Sremgiostlcm)s thereto, infectious
bt ai ni n ablol nﬁlefroms ubj @

SBgooan 2l Jaita, S sratenahaloarp S dorlh A Tende Pobieiouantty of
FB‘gul‘a‘t%fy'TUéeﬁé. CD127, CD4 and CD25 expression

According to an eleventh aspect of the present invention there is provided a kit for use in the
diagnosis of:

(a) the over-production or under-production of regulatory T cells in a primate subject;

(b)  an autoimmune, immunoinflammatory or allergic disease, or predisposition thereto in a
primate subject; and/or

(c) a disease that is associated with a change in the quantity of regulatory T cells in a
primate subject
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wherein the quantity of CD127| ONCD4+CD25+ cells in the
sanple is indicative of the quantity of regulatory T

w@eir®144m0 t he sanpl e, The di sease state or i nfRBCI/AT2006/001080

may be selected fromthe group conprising autoi mmune,
I mmunoi nfl ammatory or all ergi ® di seases, or
predi spositions thereto, infectjous

cancwhereimpgid klh@r@ﬁ@es,@yyaﬁg ane-FeRPIRNA ; sea%M% oﬁﬂlﬂg@xpressmn of at

%@E%ﬂ ude conparing the quantity of
+CD25+ cells in the san‘FI e obtained f
@

t he ]jhe adeast snebpgent may bé sele@edqmm legstene anti-CD1 27 ant|body and/or at

CW\CD4 at | east one control
?3%’19[‘%0 I97GH51eg elsi;ecﬁ%é E;tdﬂo sanpl e may be a sanple
fronTige I@tfmdmurﬂ]escdmpasé amasmnemgauﬁojlda’eummng a level of cellular expression

gfmrgqgg%glg:aamt orm &peq?gﬁg%r&of @:ieoﬁﬁ? gg%gt legst one additional cellular

Eﬂg&gﬂ‘de d?hol uBI@ét|d€'n%‘?%§%§leét§taﬁonaﬂ1§ RSB acrisitimpofvED4) CB25, CD45RA,
elnt quantity of regulatory T cells.

BDETEiMagpS: GTla‘\ﬂ“réﬂ\déQi B aspect of the present
| nve%doﬁfhg @eé Z?Ne')lfﬁ’l %@9&'0‘?’% ﬁre%éni inb&HtioN $ferd B Frbided a kit for use in

di agnosi s o ver pro uction or
mdlwrmg)tlmoumamtlt)onf redulaterg Ul cellinya Wimsale Subiach dering thevguese of a disease

F F‘&C&%‘?r Sﬂ%egn a\% relﬂf%ﬁ% Igélﬂ%?%hﬂ[easi:&ﬂ?%&én}’ fog analyzing a level of
géélgjl()ég?)g{ésgbmwﬁ:at teaa@ﬁmgw (c) a disease that i's
n
T cellhgal lgag opg ,ag,%[& %EJ @9 E’prguai1 tlt n{l Ci)gz#ﬁﬁ’@é and/or at
fthast A8 Bl oﬁ%oﬁ&%%mﬁ&br cefyzing a | evel of cellular

expr essi on of  east CD1 27. The at |east one a

my. b Sspaorstale oF SYRCH mawe sglaeiedh fiom -t gevp &ﬁmprgwayautmmmune
BB S S50 PSR O 0 ] Bk s o

agenfrhé theraﬂyemeybémhenngtharap)evel of cel lul ar expression

poI yh'ﬂ% ﬁgrggy ﬁer%ﬁrﬂ;’)rﬁ% %F | %;séﬁr?e %@kﬁé@?%r%ﬁ@ﬁ%’l%\& Gellular expression

I%%r?’gMé&PéﬂeC&id?énaDédllmamly@eétidd er paynutieotidel Tae beldast Dmraddmenal cellular
up .consi stin

%qﬂwe%n ST BRUCSDNE, MACESPIERY TV 12 THBITPTRIRS gbEPh GOz, C4ERA
FR@ Fﬁ, OTDXQ% ercrgsere is provided a klt for use

toring e quantity of reqgulatory ceIJ
a pr iAceardings tobg &mtee@tb G @fhtbe 8566 @vgmﬂoa ﬂaﬁr% iSavided a ki for use in
f
e BT o] 1P A 510,301 it s st on
cpbitity off regigtorg SIS tella |mtheaﬂub]eetawher@m§2m kitTepsnpaises| aideast one agent for

e e SRR A et e oL P
f or GRA2( least one agent may be selected from at least one anti-CD127 antibody and/or at
least one oligonucleotide specific for CD127.

The disease state or infection may be selected from the group comprising autoimmune,
immunoinflammatory or allergic diseases, or predispositions thereto, infectious diseases or cancer.

The therapy may be chemotherapy.

The kit may further comprise at least one agent for determining a level of cellular expression
of at least one additional cellular polypeptide or polynucleotide. The at least one additional cellular
polypeptide or polynucleotide may be selected from the group consisting of: CD4, CD25, CD45RA,
CD45R0, Foxp3, CTLA-4 and/or CD95.
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i The di sease state or infection nmay be selected from

the group conprising autoi nmune, i nmunoi nflanmatory or
wa@Pbdogngiseo di seases, or predi spositions theret oPCT/AU2006/001080

i nfecti ous di seases or cancer. The therapy may be

chenot herapy. The kit may furfder conprise at |east

one agent for determning a |evel of cellular , §

expr/essiting to fatrebriagspeshel thel@iesens iyentios|thage i provided a method for

BBt oBEL YL BR e it topry

MRy (Bp SekRehest [Easoond dul withioarprioateshigegicalSantple topiptermine a level of
CD25,  CD45 CD45RO,_Foxp3, , CTLA:
o e e PR TS oesn s neatve
é)f'é‘égqhid'ttc??ﬂﬂcé]?dr% pbsulbRYf regebtcty Ricslisfamd use in

e B ol SpBbed S BT s
qu anﬁi%t %(epgcgof %@%&?ﬁ%{ Mﬁlﬁgr E&hirRe Hé‘teﬁﬂi&ﬁng?él Riv& &F cellwaes@ieasion for at

sai d east one agent for 25 anal yéér%g |
Badt e additiorze célulaa polgpeptidesei palynugleciitie.| Basat legst opeya al cellular

at | east one age may . he [ ; ; ne
G D 1o PORRLTULS T a7 e S0 Pk BEobgRe o ntebMlr. TRE af loact o

lditBRa ¢slure bolfRpiieas biljmicketide 6RY 2amprish €D4bRALRMOBOaTaxp3, CTLA-4

or infection nmay be selected fromthe group conprising ‘
2 GiC3Bine, i nmunoi nf | ammat ory or allergic diseases, od
or p @%@é ' ARy 8EOsoniphéees tdlidins orcd Iscelitpfasd artissue. The bodily
canci‘?é.jb Tﬂgbfﬁﬁéﬁﬁmﬁs bg chenot her% y. ?i'he lii t.I The primat
fiiy of tissue enayceompriseslodsk mphsthymwse B0 g»oﬂ"ee” or tonsil. The primate

et er i nj I - | ol i@ rHafprittlatel ASHical sample
ORbSanp Dy <Gisci 58 kS PRERBHEITIR prtle tRgHcal semp
ag caiprise atdéasbore Teadtli ti onal cel l ul ar pol ypepti de or

D08 oo B B0 S RO o tematiy, e fox
Q&&ﬁetﬁc ARNLIE fnalFBSHpriés erattange betivated calisbriept h aspect  of

the present invention there.is pr%vi dfed a method for

i sol Hranegmaoqisgnitnetreriipd-eopplises fie s PpBpul ati on of

r egul(a?.t OBB/taiWingEgliﬁatebﬁﬁgi%%}@ﬂe;cpnpr' sing: (a)

anal yzing at Teast one cell w.thlnaprln‘at,e . bodi
bi ol ¢n)i cadntactimpiat lest enst exlinwiten el raste Blologiep! gample with antibodies

127, ' [
S S A EE ERRELBR AP C O ve of 4

r eguli@t osybjttingethé aideastoneaplliiodiow oytoroétryi equl atory T

I'1's; and (b) .isolatj i ! call
wner " datrnadhs By o BLeh Ao R OB BBt .

Thle 3 lepis?fati | ?eziowwmmﬁff callt bfﬂuoces{nmé atEtitvated eallisbrtinghg

a |l evel of cellular_expression for a east. on _
2 tiherei CIS@T PPDAICIAT pieapiotls rgioafiiolmaiiaBh; s orpopulaton o

e additional cellular polypeptide or
3%9\}3'/32(8@?—@%% de may be cell surface-associated or

i nt r deedrtling 40 2 fftaentaaspeshst the messgridnyentinainesels |Avided a method for

pol ypepti d r I ' i isina:
A e ik

bi ol qg) calnalyanphteeasasnecaiipithis @ pimatel hiolbgiaabsappleatotsistemige a level of

fclehjdlgr (?[512%Ieigrggéion:rmlﬁergig%el Yt least one cell within the sample has previously been

assayed for CD4 and/or CD25 expression and found to be CDA+ andfor CD25+, and wherein

CD127'%CD4+CD25+ expression is indicative of a regulatory T cell or a population of regulatory T

cells; and
(b) isolating said at least one cell, wherein said at least one cell is CD127'wCD4+CD25".
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fluid or tissue may conprise blood, |ynph, thynus,
| ynph node, spleen or tonsil. The primte biol ogica

wG@ aploetdpmy conpri se at | east one isol ated | ynptihay2mes/001080

The primate biological sanple may conprise at | east
one T cell. The step of analyzing may conprise flow

i ona or aI nativel t flow,
cyt et e Aas) oo ehaps o ChERR e g o SxpaSsion, te step of
éﬁétyle@ﬁJﬁﬁ’er‘é%bns@@&étérmmmg|aﬂev@m¥ cENRPIDPE&preslen, Met hod
onprises the steps of: (a) obtaining alFprlmalte

b| ol Waere de al darst ee celbhascriavicuslyibeen assaveéi i Clagfeexpression, the step of

Heb B ey RS Etfinelr elor Rt okl oos. (o)

subj Betstepcpf mh@yzam rhayefartheocmnprleeb determirﬁngca/\}ewDbcdulamxpression for at

léa;‘% anaj d@gﬁggpllgg (ggogptgjﬁt &@‘30%?93 8tqt A%asbeﬂe additional cellular

@%WWMI@WQ maye fcblleur%Sé;mO@atéd:br inkb@dlularelThe at least one

sortin erein 12IOV\CD$,+CD25+e.xr | on, |
d,q@pr@ggq“&@r Qﬁypﬁptﬁ@pﬁwo&"&}?'?h ey FOW'SQC%%: Z’PH%%O’J?OXP& CTLA-4
dagvcpdmry T cells. According to a fifteenth aspect of

the present invention there is provided a nethod for .
i sol Aeiprgaig bickagiselaeaply meysemprisera gl figouladopiyrluigror tissue. The bodily

ffuﬁig('[)’rj t%EL(IH }ﬁag cﬁlﬁgﬂsg blotoaelgﬂﬁf ﬂmlﬁi"mgh Sbig: P(e@ﬂ or tonsil. The primate

ana one
lmlmgmgsanadle mayrpinepris® atlesst one iselated Ilya\pdabcym‘ The bhmdatalblologmal sample
east one cel

bR R eRET o6 SE pyr BBl SRt FBFc-bibsdoged)che cou- T

delD2bleast @n@sswrr oamer a‘t Rust@né ODPEDRB4Fceind/ or CD25+, and
vvherel n CD12 CD25+ .expression i s indicative of

r SEENG S Shontienih Goq ab st PiEB VR on e it Bioyided at least one
r@ |3ty T%élﬂwlgalﬁ)isoﬁ?éaa@ttﬂeﬂﬂetﬁcﬂ'o@ h@%u‘rt@@??& ordfi€en®fashects.

erel n sai t one cel
27| Aasndiagins sevenieerdh aspectaafl theemgsenblnv;en@@ thelieds; provided a method for

BRI R0 BTGB BRI S SRS LR oy fpod of e
fm&lebmihaxrﬂftéﬁb%amecises& on. \Were the at |east one cell

has previously been assayed for CD25 expression, the

step of analyzing further conprises determ ning a

I evel of cellular CD4 expmrfmifionsThe step of

anal yzing may further conprise determining a | evel of

cel IImJtharcomimfb otibis ispatifitation, atlne ﬂema@bmmwgamelartsl“mdadmg prlnClpally, but not

I ypept i de eot fde. The,at
B SR RE SRR i B TRl SPrmeon rurb R e’ and
Cmr)prlb&” GEIT cmsﬁoada@glﬁme@mam@sor intracel lular. The

iq Qne addition cellularﬁgh ypepti de or

o TR B P raSy BPe SISy HoPXRERSSIgn of  gene of gene

&ﬂ\@ﬂﬁ%@%é@d& totBth OERsSRh
pgartrlprl Se laécee Il negofpegﬁdgg% FFO P] ofra tcﬁ?s e #ﬁdﬁd may be
deteamingd, for example by immunoassay using an an’ubody(nes) that bind wnth the polypeptide.
Alternatively, expression of a gene may be determined by, for example, measurement of mRNA
(messenger RNA) levels.

As used herein the term “polypeptide” means a polymer made up of amino acids linked
together by peptide bonds. Accordingly, the term “polypeptide” includes within its scope a full length
protein and fragments thereof.

As used herein the term “polynucleotide” means a nucleic acid made up of nucleotide
residues linked together by a phosphodiester backbone. Accordingly, a polynucleotide includes

within its scope DNA, RNA and in particular messenger RNA (mRNA).
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fluid or tissue may conprise blood, |ynph, thynus,
| ynph node, spleen or tonsil. The primte biol ogica

wG@ aploetdpmy conpri se at | east one isol ated | ynptihay2mes/001080

The primate biol ogical sanple may conprise at |east

one T cell. The primate biol ogical sanple may conprise

at least one CD4+ T cell, at least one CD25 T cell or

at | RAagded cnenemcsﬁmte@meugonncleeﬂde" means & shgifgstiended nucleic acid capable of

S ooty LR PGB YIS 5 g
% Ié- Q@nmt fRRicokcidt (pgicdlp wrigiag i length flont 2 éealtdut &&pbases. The precise

COT

to a seventeenth of .th
emgde ot aronngpme}eetudesw% Va0 R e 09U POIGRICH: B ypiealy ranges
15 o T, Bl e e e e o
I@ﬂ rmﬂstt be sulfﬁeknttyl domolrmntaﬁy tonbr&ﬂett@ﬂp terpplatg, thereby facxlltg]ung preferential

| on I y
?;ﬁ;ﬁnﬁ 'B%\P arggmeqﬁeggg ngsééggfr@{e c?é tf QP @ﬁlﬁb?eotldé“%et?éﬂrgg:“g)ecmc for a
yélf iduRdk g@ﬁxsor@fené b)eduM)rsdch asorn’raNA sndlgies withie its agppe an oligonucleotide that

gcgrmnééﬁ' ;ggrﬁp ﬁ@gntar%hngrr @ﬁé’ﬁce esy@plgrgctﬁ EPrﬁ&g@@Ews E@rlﬁlze ta the template,
uf ogf rockdihify F‘e\‘l@eﬂ@gﬁﬂ@ b¥act Seqgefias 8514 Rryedfolyaugentide. or gene

uct th ded
Escpr bseiedinco tse gonaTagh SRt FRApELT G0 i sBafaa flr

exa W
R TR it s o < o

Qipr@s@&mé a‘rpgmdmtar dedestiei oTerblybycledtide, sygfar@’g@ 27, CD4 or CD25, by a

Rarfcar op grt prpﬁﬁﬁ\lcﬁl c&ge%@'ﬁrgg%r W@gﬁ’at éﬂéﬁ) \ﬁhen%mgr%g to the level of
,@A{(: é%é??g:ﬁ‘ gf trléilnﬁifeﬁhlle{@k@ﬂynndqﬂrdélby thbpom@hbm cfe:eltsmmd@nsmg theIO whole of the
Gl e S R ek e el bES A Mo oot
ﬁﬁ P&rﬁ&]lé?%élgl :Qa%d"ﬁloﬁ 8§ calis \thln)ﬂﬁe@n@%tthﬁ% lowwaérSccimpared to the level of

ei ¢ acl nucl eotide r

emr][@slo)e of @)@12’1 bputf@sq@ﬁui@nog@{ alls eRIKisRg Be f{“es fihe ﬁ@péfe being analysed
e

O LR L S o) e s g o pao

Tmbremjle et adeelthbeietovee’ thmﬁba@xareaaed@w@ngtor awereether distiagt populations
RSl SR8 sBlal S TS BuPEl b A i tinglty an e 2

?bﬂr&gg}?xﬂlﬁﬂge{ﬁéanﬁ\g Tie ensinghsy ]ﬁcefGrWdeilthqualopmlaﬂoa@f dells that express a
i ran

LBl 0D £ O eP i BE ), 80596 Sier it

%Bglﬂétighi‘ﬂltﬂlrpa %E‘rﬁpl@ al‘htai i3 Uthéﬂevémﬁ bk;ﬁé’dsioﬁ s loWett théwuhambﬂeysed by one
ges froml nucl eot | des. An ol |cgonucl eot i

éhed disibct D@Mae(m oftCﬁ@ mdamﬁheé@afm&\ab@@ﬁﬁssﬁ By anothsr Qﬂ?t@c* population of
but must be sufficiently conplinentary to hybridize to

tfi ‘tenplate, thereby facilitating preferential

anpl iAsi et Ihenelnofheetema‘f“gwhensmdemm’ﬂon' tulsyels of efpeaseipi 6f a particular

S enechh SRRl R % el RSl Rl Border mole o
| R hUREdaNstidN &5 CHR7sCDPer 8D2% by gosurtizlientllde popuidtion of cells within a
sample that is high or intermediate when compared to the level of expression of that molecule or
polynucleotide by the population of cells comprising the whole of the sample being analyzed. For
example, the term “CD4*" refers to a level of expression of CD4 by a particular cell or population of
cells within the sample that is relatively high or intermediate when compared to the level of
expression of CD4 by the population of cells comprising the whole of the sample being analysed.
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conprises a conplenentarity of sequence sufficient to
preferentially hybridize to the tenplate, w thout

woemensard |y reflecting the exact sequence of PEEAU2006/001080

target polynucl eotide, As used herein the term"Treg"

refers to regulatory T cells, flther si ngul ar _or
plural. As used herein, the t1e low' or "IQ" are
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di stinct population of cells. As used herein, the term
" -1" when used in relation to |l evels of expression of
a particul ar nol e@rief[besqrmtyomofﬂm Pgawing$ ers to a

Lgrskg‘@{)@%éﬁé gfs t?w'g ﬁ%ﬁ&ﬁgﬁ@%‘%wn %@% By \APJy of example only, with
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ng anal For éxa

rlaikecykastaod brpbveds () c@ikqow@ SRR wﬁQ@WOEJg}n%a'B'QS% ipCR# and CD25,
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r'exa term

r@f s§|n§ cDa. Tl@/@lpresélorepatteask)r dmman‘ caipeannpt be gggwatejyj piggicted on the

Cgalzslis of thepm nrlea ata. rZd)og’ceumng !for 8 marlber?faﬁed to distinguish human peripheral blood
CD4+CD25Man T cells from activated/memory T cells. Peripheral biood leukocytes were stained for

expression of CD4, CD25 and either HLA-DR, CD71, CCR7, CD45RA, CD27, CD58, CD95 or
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sanple that is | ow when conpared to the |evel of
expression of CD4 by the population of cells

weomwpoigeng the whol e of the sanple bei ng anal PEEAD2086/001080
used herein, the terns "low' or "I0" may refer to a

quantity of particular cells i“p a bi ol ogi cal sanple,
such as CD127| ONCD4+CD25+ cell's, that is | ow when
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Figure 6: Suppression of in vitro proliferation by Treg from adult and cord blood. (a)
Sorting strategy for isolation of subsets of CD4* T cells. Dot plots are gated for lymphocytes

expressing CD4, together with CD45RA in the case of adult blood. Numbered boxes indicate the
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5 Figure 2: Expression of CD127 and FoxP3 in adult
bl ood, |ynph node, cord bl ood and thynus, (a) Plots

wae@7gatsed for CD4+CD8- T cells. CD25+CD12710 PEI/AB2005/001080

boxed and the % of cells in the box is shown. In the

| ynph node sanpl e, CD25-CD127 cells are al so boxed,
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Figure 9: Relatlonshlp between CD4* Treg and other subpopulations and age in

control and IBD patients. Data are derived from the analysis presented in Fig. 7c. Linear
regression was performed for control (N=43) and patient (N=38) groups. The significance of the
correlation coefficients was estimated using a nonparametric Spearman test.
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adult bl ood and aut ol ogous CD4+ CD25- cells
(popul ation 8) for cord bl ood. 6E%atl os of suppressor to
responder cells are shown above the figure. Bars
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CDA45RA- Treg is apparent with age. **P<0.001, *P<0.01, * P<0.05.
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control and IBD patients. Data are derived fromthe

anal ysis presented in Fig. 7c. Linear regression was
w@eoo7or4aead for control (N=43) and patient (N=3B)T/AU2006/001080

groups. The significance of the correlation

coefficients was estimated usJ1 g a nonparanetric

Spearman test. Figure 10: Conpari sons of Treg

per o9 ré@P%dpEre%@ﬁh it onfinéttoa0d+C2p&D1dHe gellsdaovl;ed fram donors of
into

P wénf\)s afing siapoy fq,r%ast(tlggu?sﬁfﬂg &éi@@%@%@&ﬁé% |aes, using
ét&lﬁi iwﬁ} ggih %ﬁ%gg@&g&&ggﬁfgg@ @fﬂdv@mtbd @twanans from adult and

c%mt) hirmd a Reepondert agjle weret sarigp @@iquu% éi[p%é!gf?g;? CE%Q qeﬁs Ratios of
:Mqare%oa@a[%%éﬁ{eég?lﬁ% b s°ho§lﬁl Bl élbﬁ(r@éj d@l}furé@\%r@ %ulsed with thymidine at

romga 7C) as
PEheent agaesiéd 1O hal lat@D&Bﬁrs‘l’repressang hel\(mﬁba'r/a%%M rcpupts per minute of 3-4

SIS PEL ) 2o PSRRI sy P
fgele® fﬁés\béﬂdegbéﬂ@ RRd R %aprolisation W2 caleuleted oslativeldo é¢ mean number of

dng d@lég&tumﬁeéqgg%{pglnlg}oga% gellisgéqr% @%%erg &% ré L 425/§EM counts
ggm&h@ oj%@glﬁé@ Ggkdsved from the experiment shown in

I'ent sanples were divided into .
mani Figate 18gCampanieon\oé ciseiating Jeed Rusnker %%@“@M‘&‘I@Zhe'mers disease

@%?@%gg%g\g‘;}%gﬁ%@ﬁr?éler 9BREBIGERE sihd erbl tEeRuith antibodies to D4,

D% gmmlamga:[ow mchgatedaasu i FrigurEhidriewsy parsls. Jhed control patlents were
treat nents

L s S A3 AN BB S gt e

%g@és@pb(/erew%b@d NREREN 88 aa ©2 ey’tﬁarmm)f afe. didive Frreyarayere gated on
nificant difference vveen th %ercent age

6D4t§E512§leﬂjﬂ'eﬁQﬁ’r5FRpeg vandhi nd rﬁer@gh s M§gSponapre”  gated s
%2%5% oAb BRAY N%@ﬁcéﬁ@&#ﬁéeﬁc@ w@g)s@é’rhcbeh@e@mbltm@ﬁups
ata i1 ndicate tha

ercentage of Treg .jn
nuco§igusetd: Eyarpple nbgasingiof T@gn@PﬁL fromianpezema ppgﬁm stained with CD4,

l-9 urg4 r
%‘j} (ﬂﬁzzlqga gﬁ ﬁ)ép@?tga{% %\etd?%rfd% é llsn'ghueI pg'glt&H o?e)é'p%ssmn of FoxP3
iafd G@:ﬂ ZTiBisfsmﬂlat tocthat iroéontiolf {fer examplagie Figupspdr Trp@ngox§3+ cells are CD25+
e of stai and CD25. Lower panel:
.aﬁ@p@@:s,ra;onﬂrtpfﬁw@@ %Msp% ghout life, as assessed
usi ng:léiﬁé'\agntbcldmpghsgg%; gn 6y Gurthert lbemgetg .ectériia Paflerd®land healthy
= cor 00 a = controls
SR BTN N
d}%@%’tﬁtﬁh@l!gﬁ ﬁflc]aﬁi ( LogALGID78 hatal é%gmsfré’(éd in Figure 19. The results in

I'n nornmal controls of different
B(B)EWere lmemflrrgedsumgrﬁaxBB afainimg e, ecmpat@mgaveaﬁwlf@mlg gare Treg than

p anel on CD4+ cells. Lower panels: gated
o% (’f‘ﬁﬁ‘ W@rﬁéﬂ%@@%ﬂhSRA+ cells. Figure 15;
ggrzmangl&@n 20f FFéqi&nwlnhrertetaUSngs gUDAHRPI5HED12T) and naive Tregs

5+FoxP3+ ce CD25+CD1
HEPAGRBA LG Q02T THrihe Boit f DOEBRls Hbiecshaif sublects without
blpfttla %fndaa@%ﬁlé SubjBté Mith 23théfa. m@far@ﬂlépl e‘dads@oxplbtar(beﬁﬁben 25% and
year dge gr S vvere cal cul at ed usi ng eb nd| %at3

g'éﬁ"/ésmth medlan and range. There was no significant dufference etween groups.

Figure 22: Frequency of Tregs in the blood of non- atopic subjects (skin prick test

negative (SPT-ve)) and atopic subjects split according to their IL5 response to house dust
mite (HDM) in culture. Upper panels: Total Tregs (CD4+CD25*CD127%) and CD45RA* Tregs
(CD4*CD45RA+CD25+*CD127"). Lower panel: ratio of naive CD45RA* Tregs to activated/memory
CD45RA- Tregs. Both the percentage of naive Tregs and the ratio of naive to effector/memory
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P<0.05; ns, not statistically significant. Figure 16:
Change in nunbers of CD45RA+ and CD45RA- Treg nunbers

waowrdoager Bl ood | eukocyte sanpl es were stai neRCTUR06/001080
anti bodies to CD4, CD25 CD45RA and CD127, and gated as

in Figure 14, |ower panels, eci procal decrease in
CD45RA+ Treg and increase |nAl SRA- Treg is apparent

é;% AOSgnificantIPFRrea e, as*a*piﬂspfbrtﬁrl of BD4P(D. a@ls iFipglients making detectable IL-
ppreSS|on i S confin

5sip respenserte MOYbIA @p@r%wﬁ%{pqs tggggvggiﬁ %&ggﬂ!ﬁéje&[eﬁgltﬂéé Tre%g cells in this
Qg% Fsl ngui shi n? Treg in ngrrml controls of different

, using staining with CD4, CD25 d ) . .
Sup Figuws 28:rFreguentyef BaYe, é@F“@@?ﬁLﬁ"ﬁttf’fGﬂEreQ?CD I & BiAck o patients with
e d%gj 098 scggélpoqﬁéjeﬁflooﬁqgk%c%@ tEnR&Y Wed el Wlﬂﬂambomes fo CD4,

I'0S of suppressor
CEPODSRA gl CB12r andsjatedrastie Figwe t1A dover ganeiss Co@[glst Wgre age and sex

r‘ﬁﬁéh%dgﬁ{g?eew%g sgghr\lt 4 g@%ﬁ?e ip ﬁéth ééw@ﬁr?d 63 %fs{: ogaﬁdegdégtége of CD4+ T
dE!I |Htt éﬁéﬂerf?gﬁ]u(té %ghga?@d \ﬁ;trﬁégbfmgtohed caB)rolRepl i cat e
ane
it bt L5 DL I B o otfBtens i
@%}gﬁaﬁ{s‘% é%ed"@?c@@b%i Blehsl OD2bTO1YRe defls arbe,aomiaamd the % of cells in
of d I ded cel in cultures cont b
e Spoiscibonr @) ols Bargslen LIRS UBRRS S0y T Calen D25-0D127e el

n |
SO0, B AP0 e oo e P
\é\/: t hlanﬁ}uz'émgt oorrelatibnsaeeen\ezpression ebfaxRy and B 1 &mhnemtxpe in an HIV*
qu%%tjm o I s Ta 5B S Sﬁ@{g@?@a&%@ F%@Q?Rﬁ’g@'llse $D25+CD1270
%E@ F(ecFEi‘iG %bﬁelatﬁﬁ‘ Betfledhans perdenizats of CD25expd+ bt @@Eﬁ '°FoxP3+ cells

years of age and had normal cognitive
thmm:the@ame gai@ars speWn-ents with Al zhei mers di sease were

2045 2T el e e sfonupneters i

Id\wSedersea@at%darﬂl@ewtha{Ubl@m patientspyth vanceg%l%ase, anti-
%1\![5%!' g{]qt&?a:g%g@m‘i@ger §tlﬁ1§8ﬁ di%%&f e lh@intilhber of total Tregs in

ng of Treg I n PBL
Eér@é@n@éﬁeﬁscwa%f%&ﬁ@ BIE’/Gl(me@&/aBEH)j inwatientomit advaxs disegseamith or without

et oSl o L BRI vz

:ﬁ@h tleﬂts‘h‘é tars%hﬁce((r;\%gﬁig@ﬁ ABmRbRagel of COUEROETIE) andﬁbtaisTreg cells whereas
s are 5+ and corres nd to th Q
@mmmmo pUm&\\tel Bags wagsignificantly "ﬁ%@ﬁggtf ;nswchﬁve%rg gcompar d with chronic

._W’ﬁggt%q W} Mgen eczenma patients and healthy contr oI S,

erent gating strategies. (A). Conventiona
Gipie- 232 Lengiflidmati stutly raf iiceg ingmhers it @F'iag?m%aﬂaﬁ?ﬂf& comparing

ﬁ&?l&b‘é@%g s(tqah@gr\gl %gﬁw&ﬁ%ﬁn | ?Hﬁ'g@ﬁfjieﬁfggﬂeeds The

r':rrfgf]g@r_rcﬁ tT?ég@ iwag genengly etablﬁ mgmg) aithee tebmqmavmtrsa gnedfooelation petween the
reg an age tched controls (PO 001 Fi gure
Awe mﬁ@dﬁj@ﬁﬂayawp%‘ﬁ Tregs (CD4 coz5+c:[>12)7 ) agd

nave gL &e98: Vaccination study in melanoma patients. Patients were bled before the first
vaccination and then after each subsequent vaccination. There were no significant changes in Treg
numbers with vaccination.
Figure 29: Comparison of circulating activated versus naive Treg in patients with
chronic renal failure (CRF), CRF on dialysis, and renal transplant. Transplant patients have
significantly fewer CD45RA- Treg as a result of treatment with immunosuppressive drugs.
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(CD4+CD45RA +CD25+CD127 10 ) in the bl ood of

non-atopi ¢ subjects, atopic subjects wthout asthma,
w@na7at4apd c subjects with asthnma. Data are di SpPCEXE2006/601080

boxpl ots (between 25% and 75% w th nedi an and range.

There was no significant diffgfence between the 3

groups. Figure 22: Frequency of Tregs in the blood of

NoN-EgRei 3: Exbhpletf Trekigating iirc nacagute, neiggtanfiuman antibodies that

e o R, R 0 g g

%g%gg%ﬁeqregg% v %E&@Rﬁ%ﬁgwg oD cellsnithin the gates are
b .

indi¢ate. bbwaTpReelEISEERRNCr $PRGE ¢/ VAL GPAERD Ay RR8R0" ool 25

SRARRATT 06 Bt e oREs RN RIRShiaa ke nTa® wihid the gate. In

HET T at ect or/ nenoryTr egs were o .
sddioh, fthe pertdniage E Tregsis daladated ps o perentags abfotdhSl4™ T oels (indicated in
cells in patients nmaking detectable IL- 5 in response

in culture whereas there was no overal

'F:‘g;ﬁgﬁlg 312%I'Fe‘gtsr§%ﬂbs€i§ Gh) {)Qﬁihleﬁa(lj blvotl lof sagaquep, gatecas i Eigure 30. The
nai ve, actjvate otal, T '
tango af tohal JEads vRssDelWaeR Jp%%%ﬁ?ﬁ@?%% AR e, e, @,ngmﬁca”t changes
E\@@%ﬁch‘%@ggﬁg sanpl es were stained with antibodies
0 , , CD45RA and CD127, and gated as in Figure
_}_ﬁelrgwer panel s. Controls were age and sex matched.
was a si gpi j i d
total Tregs as ge%g@earﬁ gg%@ﬁ@bﬁ ttlie?:'g\ll(?gvﬁa? he
E_at l W'tezsﬁr_fgo ularge qranelr efcmenocina crstivedies Hikcted fawalss surface molecules
PRt R nRBLEST of B e AV s PRerynghn P fqr fiohety, fuorescence
%atvggd £8I softiRg 11HR) aftd Rl e qUERRSWEBCRART-GBER) thataaxpression of CD127
boxed and the % of cells i '

Bpls gurm@cg@p@aswgﬂs@m@éﬁdﬁﬁg\ﬁ%%puﬁﬂﬁor%&%}ﬂ?ch@g%feggtics of Treg and
%@@gt;ééﬁ]efné ) hﬁ%g@crtﬁelp@é% fol dXBtessidnBN@DE27 also allows for more clarity in

ion ease. Fidure 25: Co | ati
eEparaios iod CDAFCIBGIMORAY TED1Tor ectiyaesh @tr)ri)/g@t%%ﬂoﬁﬁgﬁf%%%w not yet

83!5\'@@34 @%x%%io@%ﬁ@@%ﬁSﬁhfs%@y@ﬂ@%@%?gﬁbggl@? grﬁigfrg :W?%a%ein contrast to

d
& eetheeyahé dnerhiat 088 other marersemazyefswiigh 3l gffectively in
gﬂd CDlg7IyoF xP3+ c " A9 COPIHEONHE y

LT SR Tl D SRS EBmARoDisRO" Teg an

; %’422@%@?&5?&@%&%%@; Sals [Rigure it andwet 20) allrther etiist prior studies

i - - -
R G T
{%ﬁﬁrg ggﬁlﬁlﬁ{'sﬁﬂﬂr iRy 3RE8R-exdrassi et BB®Eerofmurine and human T

'seroconverters was 8.68+/-0.83% . ,
(qutt asmmiples SEdY Fig riChatherebt sendering edaeiation dhebwasd eshrFies, unpredictable.

?l}zdgr\é\ﬁ%\zeg ?a\lﬁé p{)}#@f@g?{i}?v%g?pﬁeeqﬁ?%&h% |ﬁ\§§|n§%%v\agg G8tbriskatddhat the published

é@g@éﬁ{a ;@%@%&ioc& agDR%H_Y_ibetWeen maidneaCB4 *giieg ansanont Tyednip gieaiy insufficient
0

PResboseios o vy ahg Lot ST S50 e hfe BaL 8Rse of cos

W%@A%?_%%@étéiﬁ FBrifeOnmR! EsblIfvhdshociivamttige otrthetuse af @DP5 alone in terms

of distinguishing between Treg and non-Treg (25, 26).
The present invention therefore relates generally to a strategy to isolate Treg from CD25*

O

conventional CD4* T cells in primates on the basis of expression of CD127. As exemplified herein,
cell surface staining for expression of CD127 could be applied in conjunction with gating for CD4
and CD25, or with the addition of gating for CD45 isoforms. The validity of the gating strategy was
confirmed by three methods. Firstly, in vitro suppression assays indicated that CD127 expression
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Figure 27: Longitudinal study of Treg numbers in
nmel anona patients, conparing CD127/ CD25/ CD4 st ai ning

wawaonoFaxP3/ CD25/ CD4 staining for thrice weekl PCyAB2186/001080

The nunber of Tregs was generally stable using either
technique, with a good correlgiion between the two

nmet hods (right hand panel). Figure 28. Vaccination
Splitcy4+CD25¥ET 8dle 1o mt pamnkaions Paith betGD1dAT esllp haingapaiessive activity

Wi s ORI PRIB A Gk rerte ST B RS HREESFELE ndited

tﬂé’ﬂP@rF Syalid SbréREGH STahdre han FISSUEWER: CMW@ oellscend CDP5FoxP3*
cilrculatin acti vat ed ver sus nave Tre

osils Withdmihe D4+ T eslopylation it @ulpmmpleéﬁg%ﬁ ?ra{%j]ug\gp ég‘npg%ral lymphoid
@%%Q%'lr Iﬁ i ﬂf?h md&%@)ﬁ@hﬁ%ls QﬁidXWhRNN%Xﬁessmn in samples considered

Treg as a resul
brréﬁémhfrewpbwlatlmw hising i teagys ethey p[@g@nt pnvgmjpré %gg)a demonstrated that

@ﬁ%ﬂj 3’50@&4{&@2& %g@g@ﬁ? 8@\@?&53‘%‘3%@@ ggneggiti\)le c‘éﬂ’s‘%ressed at least

e

PRI MBRMRXE3 nRNA Da9CD107ODRBD25 cTecteIlls; mknhod ?ﬂg eyaressiy of CD45
or expression of CD25 versus CD45RO and CD127.
ISprEffént ages of cells within the gates are indicated.

%pﬁ’&%ln%&&ﬁlbh NRerdfee @ﬁ&s@ﬁl&tﬁ&i&%c&iehtﬁng ahiegulatory T cell or

RO cell s, as indicated

pmmsreoftregwaéorg atcells, ion auamhfém@) the N P rqggla owo\xgeiﬁ apyl for separating
wgbl% éqggtqp)& ggélﬁ for' firRA LAY &rhse ﬁnhtﬁerﬂﬁf Q'ﬁé‘h@@x@dspffnair écﬁrgﬁtse assaying

as a perce c71e of tal CD4+
(i ik ¢e&taleof ceﬂulb|0m127e>@D4 o gL@@zsggxprepﬁ@@ \ghﬂg@l@t@1%ﬁ'OWCD4+CD25+

peri pher al

SR in et arorPRELT D p BB BT 60>

?prgm 'mégg(?hd@@ fm%lélb@ usdddon ilatingteguibtaryJecsll. Shé tsohatﬁ@ regulatory T cells may
1 oNn

bosert: a eyl et koo D L B PLED ffumoar o
g@%&@eﬁ [%"f@r SRpthE T e @raﬁ&ér%ﬁ Hut@lﬁg?1 oR% [Tr 2 $rebfdoywikichnmay or may not
0

the I nventors have shown using fl ow
cuwblmnselegtmg fplatiowlarsT 6alk aubsets i fioay Ba e agolfieheel cuture. The

%}e@ﬁr@éu@i&gﬁ C%%%%S/ aE@F)é gﬁreﬁ EBE‘&%F%&P é—%tﬁbg&m& later date
%el | Thi ningthbde rmyplbbatjsalﬂniorv\nd[agnqshar arctr@qmt@rtngcgutgwmune diseases,
f"%’i%8 g@ggtolfy\rﬁ 'té?ea%/@,%iggrgﬁl gl éag% ol&g(ﬁ o&ﬁdng%é(re OG‘ﬂféCﬂ&lS diseases,

TITDTGC

| Bn&E RANARE triméh a@lﬁ’o@ﬁ a(SphBRfn. Treg from act | vat ed
conventional T cells t

expr Ske meHhods mephs issd fPFnP Eﬁ}%prggéqnﬁej tgﬁonveré %& rg\g\une diseases,
i "hv el‘ﬁ{?ﬁlaﬁﬁﬂﬁ Bgilsgébr?Q 0 Bﬁe”rg’a’@tdlsbéée@r bt@ﬂlsécﬁmbmsn @eté]o tihlectious diseases

ors o er markers, many of which segregate
Toaecer efd/@ordandiagspiantation. i ne sanpl es, but which fail gd

o R SRS A B RIS o v

;&F%@v@l)bé &%pr’g?ﬁe natwvbiof $ie hiologinal sampdH b@ngqassgyeguﬁge@(ﬁ@gle where the
nRiPlpgeal parERle gqrgqr% Srﬁe Eéq'ur non? &5103%@ fot e idtEly 2HLBF Br Blpression of any
proteins or polynucleotides, the methods may comprise assaying for at least CD127, CD4 and
CD25 expression. However, where the biological sample comprises a population of T cells that
have previously been assayed for CD4 andlor CD25 expression, the methods may comprise
assaying only for CD127 and CD25, or CD127 and CD4, respectively. In all cases, the inventive
methods may be used in conjunction with other methods to further confirm the identity or quantity of
regulatory T cells, for example, by assaying for the level of cellular expression of other proteins or

polynucleotides, such as CD45RA, CD45RO, Foxp3, CTLA-4 and/or CD95.
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26), markers typically show distinctly different

expression patterns between nurine and human T cell
waaples2q{ see Fig 1C), thereby rendering extr apol/av2mn001080

bet ween speci es unpredictable. Mreover, and contrary

to the accepted view, the inugntors have denonstrated

that the published difference in expression of CD1

27
bet y1RR8 skekiinge G4 Elsegeaiiappoiater thej thesneniugrmejhods may be used in

o eSS b 8 B hF bR iy T o o

eggrﬁm&fb m?'ﬂﬁ' ey oftc@ll P eﬁﬂr@ésl@n raiﬂd)thaérqardmdsrormotyeuldlwldes such
as rio Ee over the use CD25 alone in terns
astD%EAlCrDjrﬁR@h axp3, 53 LA end/at (of and non-Treg (25, 26).

Theg{’%@@@e”ghé YRRy el%l% g @&Er@f@w@mmﬂsaﬁfwm Fafung airategy to 38

str Fom CD25+ convent i ona f
'E’u@'ﬁ)é Wigh mﬂarrmratdmbcmel diseast §BDEiB p@nmsw A3 opiFolsy he h:gh degree 0

\ﬁaabllg(wl;r@kgq)ﬁg lgr',)aflll ec%d,%bg% ?84 2 gp\ﬁr’fﬂ{hf lS‘bErtu&HéHy"Hpﬁ&ent in patients
éﬁﬁﬁln@%ﬂ ﬂﬂn&ﬁoﬁwharﬁtﬂétbﬂygcoﬁdmonQDﬁaarmﬂu@Zlﬁ/ identifigatiop of pentaminating

@m@éﬂlﬁ&@t ,%tgﬁsggpam%@%S | gsaﬁérgsr g@l’tq m(geégt&% i gblfctﬁ Yse of the
(’&QQQIWCDMP{AY@EHW S%MP@ LRS84 Clﬁg of Y& comptirieart &fdBM patients and normal

expressi onsp cells, i

@pols abdvad hatwiot only ere GIIEUIPY. 0UTORSF GCalB ek ‘eglfﬁprr%gs b, e patients
t ! larl
%g'gt\érlltﬁ{gsh 415 gﬁg %g Jf@%@%@%ﬁé etddf qgé)?gghlf ﬁ@?‘rga;std g%s particularly

&Jtht ih @treﬁts\b@l&/ean ﬂ:&arrdéiOQ/Ears of agk, cwe@onm@gqtog@),@e@lg}@g@ég qnset of IBD.
CD25-+CD127 5+Fo

dmaf the @Qd (i?gﬁti‘l"fa&ﬁ lq%r?s raleny f% %geoc ﬁhéifog‘gﬁ%m tefl 8ét§ﬁt variability that

é{%ﬁ%@‘éﬁé@ﬂte@%ohpﬁtaﬁﬂmdhmhmeGD[DZSSgatEWJth Ebhvat&tiycells and allowed an
i ndicated high levels of ﬁ%‘f FRNQ Xpr essi on

acmu@msnregte@bth@trw efsof egprlayd oISy 58 8P at i ons.

Usin h 8@ Mhegi MiRE alid fdnatm between cord blood
deno gie?\é e@Etnﬁfgﬁ@ hév@%oﬁgé’r S +CD25+

garfhey yéﬂﬂéﬁlﬁiﬂismné letdenhepeﬁlpheﬁd@@pd,@d@émp@,s”ét@a ubbg Eog staining that
ST SeL A T B, S SRRt B

BIOBASRO-RAMRNbEyEE therefore prow des net hods for
i dentifying atory T, ce r f
regul:bbﬂﬂ%‘g*l‘c @Xne"a@nfgﬂsuﬂpefﬁ yﬂutgﬁtqs?ﬁ? Cg[PI? E% %énﬁtﬂw& oeg has also been

rd@t%ﬂs?rét@& ¥y %e%ﬂeht@re@@ﬁg f&ous ethar cﬁﬁeammadewa Ineluding Alzheimer’s disease,
regulatory T s for further st@g e

n
tsamreaptyplc Eh@mazeaﬁbmrg SlegensoHpiTPEe /s tpﬁrgby demonstrating
CD25 expr essi on
R PRI e ploe bt L bative |
r egullmp@iaytly',l'theeh\lenturs kavp @jsalnapwed glfcuha%]’rgg @prybef in renal transplant

?p@ééﬂ?s&p@@ th?s%lg pﬁ@mﬁ%@ﬁ? @Hﬁs %ﬁ‘\ %r%thblﬁu lﬂfg ki, rﬂ)%sed on ldentlflcatlon of Treg

MRYg D 1938 eflerbly fustheralemehstratidy (e mp@sfaemﬂnmremvterrg\gb'a%ponﬂveness to
not Ilmted to, cell culture to anplify nunbers of
rt@jeyat ory T cells for adoptive T cell transfer or

aut ol p gé?'h@,a-rr tﬁ@idveﬂtér@'hﬁ&e%pphé@lh@ |CD7¢¥I§D2GICDZ¢E&A/@M 27 gatlng strategy to
|nvoIv sel ecting particular T cell ubsetsfqr el e and sex
apqnphle‘ral é@o@ieumcmte&ﬁw"w@t@n@évﬂh PERY GIogren e U %{} ed 89

%ﬁg@tcgétfols T afEhdve d%ﬁ{nsﬁb@_ﬁa@ﬁcrﬁé@lﬁ%tﬁ Akivé ARy ta'I@VTr@gj nmbers in the

a later hods may be used fo
d;brmﬁPS]bgrgn 9 synamnistguotipnigdependsnhofLage. lai9saskgagpatients who were skin prick

test positive and who secreted interleukin-5 in response to stimulation with house dust mite antigen
in vitro, the percentage of naive Tregs was significantly increased. The use of the
CD4/CD25//CD127 strategy in 6 patients with severe atopic eczema and 7 controls indicated a 2.5-
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i mrunoi nfl ammat ory di seases, allergic diseases,
predi spositions thereto, infectious di seases, cancer,
W@ 200¢e14420 eat ment and/ or organ transpl ant at i onPCTAB2006/001080
nmet hods may be used for predicting responses to
t herapy for autoi nmune di seasgs, inmmunoi nfl amuatory
di seases, allergic diseases, Sz%redlsposnlons t heret o,

fdld“lfnﬁg%ﬁegﬁ tﬁ)ééﬂ ’l’%@ %§I$S PlRdre Efogriamdbmdrcmreg alnpic eczema and atopic asthma all
tion 0

iraplpe elasioeat proBuation of @nﬁh%déﬁlﬁoi wégf@%%@eﬁﬁb“%‘@‘m Bép%gglo |¥ diseases

r@%ﬁgg kégén%lgol‘ag é)HaﬁctBﬁ grgy st YE @ss@&aﬁe@ it birloagallg Algh numbers of Treg

: assa For exanpl e, where the
ciisppapiipulady nes\wfbegacedi@nprl ses a population of T cells

not 6@({ Iﬁf@l @‘8 rlwgﬁt@%yﬁe aﬁ@eﬁﬁ%&@ﬁﬁb@%/@mmcmzﬁgﬁtiﬁgsstrategy fo

may conpri se asSa ng .
p(e@éheﬁdl blb&ﬁéﬁko@%%m ﬂmﬂtsamiéctéhmﬁw HWchw gioyps of mkw@éérfere examined

\%ﬁg@f}w@hﬁerﬁ%yow j Cadsg\ggqg gfee{,s? @ggﬁhoggﬂé e(ﬁ%ﬁﬁd'cﬁ’%g%“ s@hdivided into

g‘?&l@é ‘Péceﬁ@%%o@é@fn%ﬁﬁ 'tr@élmehthﬁthfmﬁlhétrﬂmraﬁmgem rapd ittose treated with anti-
assayi ng

szl ! opvocait ramseeeos om0 g OD4ERO"
6%9(1%? & eﬁse‘aqg é)‘é{é?ﬁé fih WD *én(PH‘seﬁ]agﬁé hasted toothe Lu‘steb&r pathology In

ity or quantity of regul atory
e@i@i’ubrﬁ nalverTregsangrt eyverogprasenteyiim patiepks mtha aq;uga,gpm@;y disease. Thus the

LI ul ar Abe B?q% agf;‘nggmg?fng@ %g%&ﬂh%ﬁ@ft&ctlous dlseases es.  ,

and/|rpr regg@ﬁtssq,fz rénall hparsplaids | luedkrgaingt hmmnwsumre$SIva| deerapy, the

S SRR S5, NGRS TR T v

§f céﬁtl?}d&&?@asb&’ RRLrbAh@RurbéaBrtGIABRAT wassmu ITatiothy nigthod can be used to
anp y assaying for the .le

memtbuTreg nwwersss gat@nts@ﬂdqggqmrtraﬁ$mﬁn@tl%argrlmmunc;suppfresswe therapy.
ggg}f% b’éﬁ@ﬁﬁg&htﬁl Rlan qheaéngﬁé%Mﬁ%ﬁﬁQtraﬁ gy wds a;ﬁli’éd%éfollow Treg

e I nventors have applied
ﬁ%e@ﬁmmﬁvtﬁmwﬁmmﬂwgatﬂahg strategy to 38

pat ETS%B%M b qulyn &@g{epért}a?% Wg%:( gllgg \L?%g tﬂh@aﬁﬂg "Freté% ﬁ%? hiiman primates such

é{@hbéﬂahés' Trérebyy Ubrhohstating @i applability ogﬁnemtmmsm@md herein not only to

ch is partjcularly apparent in patients
bw&f‘élbﬂtrﬁéﬁof@@)th?rmf?ﬂﬁ%l nfl anmatory conditions, was

r edu?@%ﬁen@@ﬁﬂoﬁ ItiCeRdfbre Hurther ﬁmmﬂmmbdsnfgr diagnosing in a subject the

CcD12 5+ cel articul ar

uvemetrramdar@rqdud:tion |o§regujgtgrygrf cells éNhQI’G@IjE @ﬁﬁpﬂt 3 a(vffmlag)ca\ sample
st ai nin | st [ £ )

B&”?Séw gc@{?jo 5C o‘% ?bo Slvé; %f) Vt\@'@itpcﬁ tro‘éiﬁgtltoﬁo%rl 3@\% ;r)rgductlon of

?eghl@fogﬁ'l‘cdﬂymmmsub]ectcel s identified as Treg, but the

Do LS8 Srerl i SgBPE DB SARES AT o et o
?gtpf@gdngﬂm%@?méd@ ohrullergio ck?ases onfa éngB,SG that is associated with a
s oo bl e e B gl comorin
%al&ﬁ@ é%go%glcﬁaéa hB R o he abjbdttty dbthm‘iméith@fmmml cells in a biological
aample wmdsw@r&:é&%%é@[}ﬂwo\gﬂ\% 2e|OW amoun? } SD%%\NCD&CDZS* cells in
the sample is indicative of an autoimmune, immunoinflammatory or allergic disease, or a disease
that is associated with a change in the quantity of regulatory T cells, ora predisposition thereto.
The present invention also provides for methods for monitoring the quantity of regulatory T
cells in a subject during the course of a disease state, infection or therapy, the method comprising

obtaining a biological sample from said subject, and analyzing cells in the sample to determine a
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accurate estimate of the true nunbers of regulatory T

cells directly ex vivo. Mireover, the inventors have
w@oropat4ge Treg nunber and function between corRCTYAG2H6/001080

sanpl es, young adults and el derly peripheral bl ood,

and denonstrated using CD127&§ aining that Treg

functional activity remains altered during the shift

lefvﬁ%&%? BA12X RDASHH OD25 @x;ﬁmroeswmmmn 8o quaBiOBABHERRCDA CD25"
enot ype. Further experi nﬁ g Sy r@ﬁoc ﬁ?'&g‘ Séllﬂ@ use of

ceilsimthe sampl@jgm"[dicaWe,Q@thq»gg@ QEregylataryd o8 (B at od

by ty ﬁg p e@é’nﬁh‘vﬁr{hﬁn Hl?thé}%rd‘(/@éé RHmeRbdydor médisiag e respatsk 4o therapy for a

i ncl I'mer' s di sease severe, at e

dsbdonatztc 6 mfga:tlern m subiealttisaes orihe ol GLIPHIERRL T Gofiuh dig, sublect, the
nstrat.i n g@ fi lls in the

s Qg Shpii 4o tical Pifle Y HeABRLY Hnda Tave

s@inﬁl@ (RAGHrRch (Ve ofdehutiarQp1ZF, é?d})4ramdt§‘é}25 iexpression) wherein the quantity of

AT b aBh celk M e bR s }C{\H@ﬁg of EMNBRILP of @BRbtory T cells in the

g rSmtlflcatlon of Treg usi ng CD127, thereby further
dehohstrating the use of CDL

res pTdnasprewntegwgerttlgn tnmgqeoggryproylﬁesptgf ] %Léréjﬁér{tif}ﬁg a regulatory |T cc;ll or
dJehitsy/ st Il within a

YRR iy Ol e P e e
dg@@t sandls tovdétbrmingl andavgl o Q@@tﬂ@frﬁxgregwpoﬁeleéigﬁlg Oﬁ{g kits may
t h | e, b
N
zﬁ%‘sby’w fiér Rk QveledT calluky I@mrmnglf othgr, callmiarem@tﬁld@ at quwug{@cgldes such as

ﬁﬁ%ﬁRﬁﬂ%bQ?%@aQ 31%55@3 r&ﬁﬁ%ﬁa@]@/gr (fﬁeobs klh] IJ(@% g@% alg(?pé ViR S hotBunt for the

%r[a&@hé’lﬁrb%‘?‘tﬁ@ Bl&od&H%p@Eémgﬁasisayeﬂnt:mrwamp!e e tiotpgicaltrample may
Fcentage of nave Iregs was si %nbfl can& | DGLERASEL: ed for CD4
Jineprises @ populatbe o6 Tl @@Z@M‘@?ﬂ? gyeaod 9&'\ (T y

g,}% g@?g )\gg&glo@evere atopi c eczema and 7 controls

G55t ol d increase in total Treg cel b
Pri myqtéﬁmeg be nsesl fwsulhtiogrtegulatopr eells.ctherige! e%tl%gyg cells may be
ast h ol ve abnor r f
pgeds lééﬂﬁ{l%Y QE ng%q@e@éfucqiﬁugﬁ Ol 9B, %{ i @ik BOGBHy numbers o

i nmunopathol ogl ¢ di seases
F hl%foﬁp‘r Ells 3dttadsidy Tn;en)ttam;ter onaumiggouh &roell transfepavhich may or may not

S&&&%&‘e&m perigia roelgsicate SoMARG T RBRd e %ﬁ%ﬂiﬁwﬁw“we The
OIEMbBY aCRbRET
Slaté?eﬁtr%%tdw g?/'@?%y B‘g?P%ﬂg? g@ﬂ@g@gﬁ I euk]ocxt es_f r?)?n

pat i é"he s kitnf wey ebe wiised Hpv, diagsasingyr fu pBOPNa ¢ auigipigune  diseases,
&Wﬁ@%\%?@&r Slfé%t%sz eqllﬁfgfggd%a'tsg@r@fedls%ﬁﬁﬁnh QRereto, infectious diseases,

chroni ¢ di sease,
%@Mi abectrdatment gnddonprgan sarsplantaiipnno t r eat ment

treatne Wth anti:retro
tr eatTglq%?trﬁayaH? jused F%v?@%%“@d@%%ﬂ?, tﬁé}g%} 'Fb?sagltmmmune diseases,
éﬂ%ﬁmh}%ﬂ%ﬁﬁ@m&l bisbdsks Naldigie diseasés, R@dlspﬁhmmuihbre’to dfectious diseases,

RO Treg was mcreased in patients with IRD, and
taaneer ardjorigedap FpREPIRAtaiY- t he di sease pat hol ogy. In

addi tany fay ﬁwvgﬁtlﬁﬂghéi‘%@ é}ébeﬁroﬁlﬁw P &il§ 6t use |padlagan$lmg the over-
W th acu? pri mar I sease us the nethod

pr@ctdjc’ncm cretﬁndaepramwngﬂ regulateryi h cﬂse@nrﬁy gncqa,qnmunomﬂammatory or
arflfer%Ctd’ls%gsse gd%&aasg %54t is associated with a change in the quantity of regulatory T celis or a
predisposition to an autoimmune, immunoinflammatory or allergic disease, or a disease that is
associated with a change in the quantity of regulatory T cells, the kit comprising an agent(s) for

analyzing expression of at least CD127 in at least one cell within a biological sample.
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In recipients of renal transplants undergoi ng

I Mmmunosuppressi ve therapy, the CD4/ CD25/ CDA5RA/ CD127
w@2a07m0g143a r at egy showed t hat the nunber of CDABE¥AUTN06G01080

was significantly decreased whereas the nunber of

CD45RA+ was not. Thus the netjjod can be used to

nmoni tor Treg nunbers in patieénts undergoi ng

Lrangp F@é@rﬁhwéﬁﬁorﬂm% pmmmaum)foem i eonikasing g quarity of regulatory T
atien

th | 25
oslr| |ataag§b v gurgﬂgnepthq? SoUres, of g|q|sgg\§e-r§ch ﬁ%r r%%ﬂa@g Jherein said kit
hiIRIEOUNSE e B aAINA atlé\lepdféellul’éh@(pmmen oiret lebsi 127

on wa SO use guant | f
non “Thet peesen invemtion S 1080841 pgydag{,og&t;égr prr%@g}mg a response to therapy

fg{, q%%tge; tt'ﬁ gﬁgfteﬂ%n ﬁfaoédb tUaLédtdﬁ i %Jaﬁtﬂ¥ Bﬁégﬂmﬁ@y T cells |n the subject,

al'sg to ot
WiHekdTRéaRBkit cbmeriges eslest ommmnitforcﬂmab/ﬁ% efeyelof equl@h@@fessm of at least
&}row des nmet hods for diagnosing in a subject the over-
12nder - production of regulatory T cells, wherein the

?}; ! A_farter cﬂ@ile@alhetmﬂﬁbrexse!zmesgem@atory T cell or a
CDlgmé bsen® |Hv§ntio ok

di f.th
mnpulaimﬂe@f- r@guj@igwtfr@%"ssok hey @éﬁpéﬁmé’p&pg helvang ﬁpr%gt“&?e' B8k within a
bé@géaxp%g?o BEERGRIL a IdVMEST deMilaraGIBH2Y ] QD4i|ahd' Qmé\exdlesslon wherein

f dlagn05|ng In a subject an
thmwmmkmewoons indicadivgyplca @g@j@g@{g ce@ ora pgﬁngai b of regulatory T

SRt R RS Bl g A BRANGR i alifiRe GUREIED 1T CD2S"

f~a predisposition thereto, the
et hpgdSstePsmzh al&zmggnapfaitm corgpriage Uetewnwgng:alev@ @ﬁg@pll@laf exppgssion for at

{@2& q‘}é%ﬁﬁé@%ﬂﬂ@? grglg;]?eg) dg ng@%ﬁg%lgme%%ﬂ né additional cellular
é‘@ﬁ%‘ﬁf idas %r}) WudeBdes rr@? LSRR T BNCRbOERRG or intradeliularnThenat least one

ndi cative of an autoi mune
addmnaiucawulaapdwe@qu QﬁrpolmuCl@P@eénaducg@B@é CRYBRA, GRASER; Eoxpd, CTLA-4
da@ associated with a change in the quantlty of
8ry T cells, or a predispositio hers The 44
IOf es Patsongfahil irothe artdl eeagnize duat fS@iateﬁ‘é@Wj?&QW Gells may be used for a
noni t t he I N of Tre
é!ﬁftﬁ e‘g ﬂﬂ?tloﬁﬁ n}%ﬁ@ ghﬁt mx{eﬁ@dj}a%fa ni‘an-Eul%ﬁinla%uéh sxpansion a

i sease st
iniB&s | PahsfREtioh heidap Yrandfdmativat Dtter @pploatioss rﬁcg @Qi@tgqi A rqggmay include

st o renpsappic ) B NI eyt s o
& hautologous Treg

%e‘ﬁbér%‘éh@fs T?{al@nu o o %&tﬂ?&;i@@;@? Oreg r?‘e“ysZﬁE 7 ofiailog

|tmd$feaar1d/oeadoptlverﬁr@nsfgmﬁ'freg 9smrtqf§@] }giqrqﬂle}§ T cells in

the iﬁfgnﬁ)@gtper&?‘?%d%@tﬁf‘e%% gbﬁ&r%rﬁf sRINinfthe Arfiast is1md D‘@gs mEyalso be used

nmet h ing’a response to therapy for T
dhis@Asigorssfalrey tanstriptoseesi mRNA rprofilingue] @éhe pg{ggaéqpoa,q)f @rp{@odles for Treg

saisarger Sl 8 B0E ng o bi of ogi cal sanpi e from
o L e i s
epgphletioni enreguiaien el ﬁel{shzmqﬁ‘ﬁﬁi"i’ Wm@fSI%@y%BW%D&%Q cell within a
f@é@%e{l orWto%@hﬁe 'af’fe\/eﬂé*'célﬁﬂdr‘@@m'/f etpressign anitsrdrythe fat least one cell
within the sample has previously been assayed for CD4 and/or CD25 expression and found to be
CD4+ andfor CD25+, and wherein CD127%CD4+CD25* expression is indicative of a regulatory T
cell or a population of regulatory T cells, and isolating said at least one cell, wherein said at least
one cell is CD1279wCD4+CD25*, Where the at least one cell has previously been assayed for CD4
expression, the step of analyzing further comprises determining a level of cellular CD25 expression.
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sanpl e, The present invention noreover provides for
kits for identifying a regulatory T cell or popul ation

we@booreguk@t ory T cells, conprising an agent (s)PEDAU2006/001080

anal yzing at |east one cell within a biological sanple
to determne a level of cellujgr expression of at
| east CD127. The kits may conprise further agents t

V?I#b’ré ey atCI@Bétldnm dethehas quvtou&sly be¢n eesgyecafonGP2p @@[epgon the step of

a@gl{qszugs(fgw@ﬁcqmpnggqéfe?r\él@\n&aﬂeggl o&?e@yléﬁ@ o){ﬁ fesGi&H. 1 ul ar

QOLWH%%ES’E bﬁaﬁi’gﬁzmgmhurﬂl\ér @Adet@mﬁx@@ levebafx@|lulaTBxpession for at

B e S el ¢ A 48 cou
@Bl%rﬁﬁg or g&&nlﬁf&?ﬂ?' fﬁﬂ/ B#‘%ﬁ_bétﬁk@@éé@@élaté@ﬁpin&amﬁmr The at least one

t hat
é@ﬂkﬁ@ndh@éllullaemlyppptzde|oopmynycl@(§|§gm@§|cqmn?ls & E@%ﬁj pg)%l%ggfgxpe» CTLA-4

on. The kits may be used for isolatin
@r@&nﬁﬁg ry T cells. The isolated regul atory Tgce
may 'Fh% p\r'e{%@d @@ht.oa a}zklaitidnalltywr@/fdep arpEst @, reguieddni & pﬂ@!vf@msolated by the
Imte 0, ce culture to anplify nunbers of
rrnef@edsaidé‘@b&}e&me@l s for adoptive T cell transfer or

auto Tinehidn firh@nsbades foMiegtodsiay regulatoryT aebtherapy using at least
[ nvofi\%ﬁ]s elr(‘:t ﬁﬁg rtﬁﬁculegr cel | gr:;gsgt s fromt r?)é )
©

amgakegfiaterd Toell wies- d.W,tt@dneg@dp dis¢lp geMThe i sol at ed
r egui@({soggmezq ,ﬁ Gld St gﬂ agﬁr'eﬁlﬁe %t %g‘afa@ﬁ’ T @Blist rh§r epiersified quantified

subj ater be use

dmmmtefmlgn awarepoficel linag orshodiy fMﬁa @étl@u%m@@ng btﬁ not limited to blood,
i mmunoj nfl anmat ory di seases, allergic diseases,

BPERPEHEEYS | ons thereto, infectious di seases, cancer

EanC%m&mﬁmmem@@f Pe inegion providedipd aset eftdnerer mpreeantibodies raised

o GO 2o G5 §250k O LAt PEHBE o<y i1 isBfiion with other
ﬁ{ Legggé GordheS GASESn ofREPB SOOS ICD26 NEoxb R TeAG, aridfof €085 expsession and

§es, cancer and/or organ transpl ant at
e etomintoeat Treiouoto 88 GNEboRIes G HAAIEEA A MEPporpprd may be

use j.n di

U %E’éirbn 6}9 %@% Cq?ﬁgﬂﬁopﬁr egu éf&{;ﬁg UG’FLAQ”argYor gﬁgg Srt e(t)nI antigenic fragment or
IpBAM Glerto! @aredntigen. Antibati} lﬁm@lgd“@M %@é@fedé))’d’ir@éﬁg%d?tﬁg?bb label on
Irtéqja'ﬁgé?gl 1%@1“1 ?Dg{) C%’Xg(?%ng 4 5?1% of %@? ahﬁbo@yf/ Alternatively, the anti-

p03| I on

%519'7 W@me;ouzmnm@psnfmmmmmy ©D95azhr1tlbm@| maydbeséemed yr virtue of its
di sease that is associate

opmirr@wm}n osecpredgin anfibqdy orre@ggqtvﬂatt ish@p[gpgeﬂ% Ilg'gpleé ‘Be%nable detection. A
\%ﬁ%\i élsrbetﬂc%‘vs aﬂanif?'{ow inr\ﬁe SXRF @]ﬁédﬂ@g‘blﬁﬁmgah ah @asino&3a a@nd are within the

one ce
smpé o H2DEBNDOE0ED. For m@pbrd@@érwlﬂgfi%lﬁwrﬁm% GR4, §D25, Foxp3, CTLA-

Jé(ﬁ&%&% ek %;éri%ei é)cgoﬁ\'ﬁ@hédrby 2 arh@mb&eof GueRMEUES ¥nown in the art

i'n-a ng ! he course
Oﬁcléﬁlrﬁj $R aNEMEE @h@memnlfedcmmmsorbemmssafm LIGAE sandwich dmpunoassays,

grlfntn@égqaq,urmlagtﬁéggsfa& ﬁﬁ@% gq%?oﬁrgﬁﬁtg%{ag%ﬁg@rﬁfrﬁdH&Qle&robﬁ‘dfgéls assays, in
sity immunoassays, immunodiffusion assays, immunofluorescence assays, Western blots, ligand-
binding assays, and the like. Alternatively, determination of CD127, CD4, CD25, Foxp3, CTLA-4
and/or CD95 levels can be accomplished using anti-CD127, -CD4, -CD25, -Foxp3, CTLA-4 and/or
CD95 antibodies as described above by flow cytometry, which may or may not involve fluorescence
activated cell sorting (FACS).
Antibodies suitable for use in the methods of the present invention can be raised against
CD127 using techniques known to those in the art. Suitable antibodies include, but are not limited
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The present invention noreover provides for kits for
use in predicting a response to therapy for a disease

wG@@rmi4aeo i nfection in a subject based on the PUHAURG0E001080

of regulatory T cells in the subject, wherein said Kit

conprises at | east one agent f%g;r anal yzing a | evel of

cel lular expression of at |ea CD127. The present

itmpt&'}mtonaimcﬁnmcfbm;rchmw ihdmsnisedt dirgikschiiny Fabdapments gndia Fab expression
gul atory T cell or a population of regulatory T

@ the net hod conprising anal yzing at | east one

cel | gitdo ahtiBodts Y Pe CDzﬁépa%@%hﬁdﬁo@et@'ﬁJg@hﬂbm@gmeht@\éeb CD127, CD4,
of cellular CD127, and CD25 expression

@@ﬁéﬁom@c@lh/t@zedzormmmﬁdq A ZRegeRik(GRIe7 §1D4 CD25, Foxp3, CTLA-4
QF‘H B rﬁ)élyﬁ Spﬁ?’éa%on%fns at e %o@f 5 AR nglcéll?%f‘lkf’s‘t Qﬁdﬁt W) amino acids.

S a| east ne cel
s ai d Methodets the @a@er@t@h jof wabd@arnrbodmam beomagly. apmﬁeated b}pthose skilled

G088 19 80 0 7, OISR, 9L ARl 455 morcons

@efidody, aypigaty y@ﬁmhmgﬁal@mo@mﬁsymagltmopreptmd Tiiey die hybadoma technology

gg?c{)gﬁiﬂll'”fslé{? Cgral;ﬂ%a@ 08}0 M%&Jphg@)&sg&&@p%t%@@old Spring Harbor

i_aidraee! .yl @1988) TheesdbndesitHe Jﬂé\%raﬁ{@ﬁi bf m&4tRlon4l %hﬂlbéhl@é directed toward
polépept|de or polynucleotl nprise

cMa5
ﬁ@gmsquj@nalqgt@mere@fnmydecmg thapeiogldeﬁsf%fheswdur:thn rpf antibody
@ﬁc@é%oﬁ%nué@éé%ﬂ?ﬁe%% Ldnare. n‘ua?%%%&fj fhﬁ%hﬁﬁdértwe tybridoma technique

or a varie icatl o
origihaliy demgloped bynithler ietréls, éldtuteo256'1495+497 ()1 an aspw&lbaa tomtsioma technique,

THoRB S B Rp e N BARY B hBARTGG Tobal 472151, and the
IEBy hiybvidlome e@echnitues tooprodice humen imh@clcmabmbécﬁesf [Goletat et aipMonoclonal
o GBA derscery igtanys v 1106, HEneRoLss A JSBHbn IMpH, antbody-

'pﬁ)@héﬂge&;ll TReGaABY cﬁé@ted%?@ecﬁmq_ue@lé% PaRHSion ' Keh bé a@reef Rnsformation
nd/ or adoptive transfer part of such

phBr hipphosytes withioncogenie Ty abdrapsieciem iwite dEpsipingiars vive. o¢e, e.g., M.

%ﬁrlage(#trb t“?!?%r@[){g? ‘r?&hqb%@ g@tg@f riwl‘ﬁgrli na/g\‘&% S@C}nﬂfﬁﬂbodles and T-
oell Hybriddneaspt éqiﬂz),r@nneimtet "Mortaclonﬂd uﬁ\ettbrc])ﬁlgs“ (1986p
nct i nhi bi i on

i dent,i fi d

0 oo i orRlon] RS lpelel BE hief i e et Bfknsdl Eanype produced by

hrﬁirahrligt A mﬁ)n@c_}_drﬁﬂl?#bﬁddh{a)’cuﬁur@&iﬁhgﬂmgaa ROHeAt antedmrn &dntaining a hybridoma
ul a ce he net ho cO risin ana ZI

f@ﬁ%%cr%ﬁegr@@qc\y mlwl%ofalh%ﬁmw@@ igeR ppp@icly ﬂ?ﬁe figmaintained

@ndle‘?Vc,%hdlﬁlfns b Qrtln@%&%d%ﬁ%@ﬁtsfof’rﬂhe WARIHEHA 18 Q@cr@ﬂe the antibody

l'east one cell wthin has previously

a@ieaguésd infoo the arerlivgm diher andieis-centpiniag ﬁedwmaﬁdh@rbmilacted; e antibody
nWenGo%m Br |§t{‘§i ed B} eﬂ'kﬂoméﬁﬁlqgw +CD25+

expreSS|on is’in a regulat’ory T cell or a
populSaniiadyy tbéreraf@whmusrgroc'édmrest Iksowramdthesaﬂ MIchgﬂayabej used for the

%}99'5 Azt ONe Cels_arnhbwg gr {f‘rﬂin? ggafog grgp Iﬁl hg’ production of

FDBIWdJr@UédtﬂéodP@eﬂarﬁbﬁé; AyQ tinints @%eemfuﬁrz@d Q)F‘injebhﬁﬁ mtheep CD127 CD4,
of analy Zléfﬁ her conprises determning a | evel

EO2p UToxp3 A- 4@@6/@@@@9%?@‘@8@@@0@'@ fragment or analogue thereof including but
not limited to rabbits, mice, rats, sheep, goats, etc. Further, a CD127, CD4, CD25, Foxp3, CTLA-4

and/or CD95 polypeptide or fragment or analogue thereof can be conjugated to an immunogenic
carrier, e.g., bovine serum albumin (BSA) or keyhole limpet hemocyanin (KLH). Also, various
adjuvants may be used to increase the immunological response, including but not limited to
Freund's (complete and incomplete), mineral gels such as aluminium hydroxide, surface active
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25 Were the at | east one cell has previously been
assayed for CD25 expression, the step of analyzing

wo eoovloers2€onpri ses deternmining a | evel of cel | BCBHRAUGDE/001080

expression. The step of analyzing may further conprise
determning a | evel of cellul a5 expression for at

| east one additional cellular "pol ypeptide or

pudstancess feh ladelysoTébl&uratplLlrcmspolyme palgdahld:ns op&plhdecse loll ehralsions, keyhole

Bieat BeBocycos tiOntedit pif heieoliheal i aiuvints sich g BOG (bacile
@Gﬁhetté -C0é&n 064@ d)éﬂ/rfébad@éﬂum%%mde or pol ynucl eotl de may
onpri se CD45RO, Foxp3, CTLA-4 and/ or

The Sereering for Hw&ﬂsirqﬂqarmé@ﬁytqaare&ﬂm be ancorvpiglast tyt a |vgr§§t of techniques
Sﬁkﬁvn ify thd gﬂt Asdayd fof %ﬁwun‘é@ﬁe&ﬂé BiRdi ﬁg{/@f%f?dbdﬁe? Y’ﬁkﬁ]@éj%ut are not limited

i scl osed herel’n esent ention
o mdnodmurfomsaymﬁh@ds éneyme lnged ammysowbe@teaasay)mndw lmmunoassays

bR AL DR TSNk B m st

whrhunogszpyss (estetn bibigt preeigiationt eagtiors, @gyilthaticayasbays, complement fixation
i dentified, kbc;iluantlfl ed andéor isolated.in a

BB, [Tt atRe, d5avs e b BSSPISE 868 Iy Op oA EP o ssays, and

fRliké sBe, tf&‘éxérﬁ’pl@'AQ&ﬂ)el SIS, 01094, eyt PrdtisolsiiMbladular Biology, Vol. 1,
enbodi ments of the invention provide the use of one or

ﬁ@hnéNl@Mt&ls@B%h“& Neﬁll Y98 agai nst CD127, CD4, CD25,
Foxpﬁdd@aﬁ & @Exﬂétﬁ/m%eﬁpfﬁbﬁolﬂsfof bp‘?f? @Dyl 8025, Foxpd, CTLA andfor

assocl a ecu or 't he' detécti
CDQQWeveBDzan m)zﬁqorrﬁahshp& byQTQLyNaaaasandYaur re@thos ( Qﬁﬁ) elscslmdm real-time

AR 5 AR srosrebic by sl ks R B cos. cozs
be@Buéﬁ_ﬁaf afdr ZDO5 CeK be 643RP desiop¥d By a Parkdh <illath i the a€fP Dse in such

gr an antigenic fragnent or portion thereof as an
Rﬁgen Ant i body bi nding nay be detected by virtue of

a det I
FOngWdiC@%hLV %%oﬁﬁ@ to %tﬁoﬁé;oﬂgtp]dtz [FREnt ?/F%%tﬁgrﬁ| Vgﬁ?c'léotlde expression

gnqamed o py7PCR @mhﬂcat@mz @\mphfpg)mgiucts Ry Ae furthey araﬁlysect;mg gucleic acid
b u

SSLLRSR PR AR S e a5, B0 b SRELPB 0 col, o

bitehrestiedly tsequences| ayd ée eartiplibed. difecthanitbout té need tiardpricarpelynucleotide

kn the art for detecting binding in an

P%@%@%% and are within the scope of the present

I nventThemethbdy arﬂxréﬁgéhg foteiserimPORt dnfpiificatidn @5&18173 stdquent fragment
3, CTLA- and/ or CIOY5 | evel s

5, Fox
%ég%, g@ﬂwlewcgrﬁeqmglng,ﬁreawqmﬁ@@} todhosleé?ﬂepq Bljl&;art In each case,
KINGAKB phofbochls AndFelagdrCbil %&qag 'deb&d FRHRIRIuSI ROANERICEY, Niififhnce may be

I mmunosor bent assSays sandaw cn I mrmunoassa

phaierbirend iaoiaety pf:soa@gay%lcr( asq’fqrx)exannmmS@karﬁ@ésMyy cular Cloning : A
g_gﬂdqgtor W‘@dl%ﬁag d| P sf;\leﬁl Yorc 3950; alllcPAlEhBél‘ et al., Current Protocols in

I munoassays u3|on assays,
Mmmewalmloyye@menmléumsﬁsm anoVWMydmtersdnémbs 1992. A person skilled in the art
and the ik

M@ﬁapgq%ﬂ)g%pﬁgm%g ?I'?%ﬁppus Wme@@zg{s thp%br%{:end@%ﬁ\ﬁéf/ be altered without
affecting the ability to achieve the desired product. For example, in the case of PCR amplification,
the salt concentration may be varied or the time and/or temperature of one or more of the
denaturation, annealing and extension steps may be varied. Similarly, the amount of
polynucleotide used as a template may also be varied depending on the amount of polynucleotide
available or the optimal amount of template required for efficient amplification.

The oligonucleotides for use in the methods and kits of the present invention are typically

oligonucleotides of, generally, 15 to 30 bases in length. Such oligonucleotides can be prepared by
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and/ or CDO5 |evels can be acconplished using
anti-CD127, -CD4, -CD25, -Foxp3, CTLA-4 and/or CDO5

wa@rdo7ioodees as descri bed above by fl ow cyt onet PgT/AWR006/01080

may or may not involve fluorescence activated cell

sorting (FACS). Anti bodies swztaabl e for use in the

nmet hods of the present inventi'on can be raised agai nst

Gl ditabls method, erdhuding Liesexamplenditect dhbrisal symtheslse:ra\omng and restriction of
Sui t ap| e anti bodi e cl ude, but are

SO rastiensEmo b A PaseE i et orthEntER e PnE T seauence of he

bl dte mbladuld HIGRR 'ﬂie%hg@ﬁ]de@d&@tﬂ h?bfrl@ltz@stﬁe ol ohudyb&demeed only contain
Sui t abl e anti bodi es 2(|jo)’are fromdiscr

Blltigianh somplemeridindAates tefenablﬁc@f gonuglgotideyip }’bfﬁt?ﬁﬁ% the template. An

WW&%&\I%@IW@%@% g?&s aé%g@@pﬁgc?@ Egégttloﬁgéb%%g bases that are

polrmoapleseaiarylte be&es dbbatensplaterbyt rafher @raldleﬁgrzﬂd to énggiporate changes into

i}%i q%&gﬂcgeog%ﬂpggg eq‘%ﬁ?‘%é{%%@gé@hykﬁg &%gﬁ]c%oﬂ&é drﬂgvﬂélude additional

bhses efos kkdnptdini the ﬁdlm @ird restfction exayme ecognitiomsequeaidl@he 5 end, to

:Iﬂ%ﬁ)fl - CD25, - Foxlﬁ,:%d CTéAé and/ or -CD95 nonocl onal
felsRrng f e empified pURVGRHidg Fab portions, may be

pr epﬂﬁe@@d@@ﬂtﬁ@lnﬂé?ﬁomﬁébdeté’fﬁﬂ%gtﬁ@qjlaﬁélmyy lﬁeed“erth@eep bfrbompanng the

Ant i bodi es- A Labor at ory ow and Lane,

el G .lrh@Sm%eh*alW@B@Mheﬁquecwfmte@si gggyamplﬁ o ndhval suspected
gl SUf cﬁ@ dtr@ Otrrﬁgvuﬁ)i%?erd%‘bés%n ¢, AONB rfra'iory or allergic

ragment or ana ogue t R
disgases i diggese thatt is psmnateéswﬂh archeige ip thedyuentity of Bﬁg, with the level of

1 BT el G B ER, VMR YR iR L Yoo from

gtféb(s@:ltggi d;%’n;@l%fglsgpﬁég by Klohl er et al. I\Iatureh _

© 495- 5), as as the tri nj gye .
Che. NOFRESBS faenion s PabREs kl@é@{ﬁ?ﬁﬁ%ﬂ[ﬂ%ﬁ%ﬁeﬁ il of Treg, wherein
bERE FAiEbie W@dé‘ﬂployﬂleﬁtzof(r%&%)s]of th’enlﬁvetnh&l E?Mcalﬂ;\/ byits Q&r@errylng out a

t echni que to pro uce human nonocl onal anti bodi es
aethadl of e inventiee cetiait alpihe nersesassreagamtsda ferar ourHerreai@pd For example,

IRP ne7e7 dk%pr e @8 kR maé ﬁ%ﬁ]fméen&ﬂrst 60‘]1%%@ eonteirm(y)%& Altibody raised against

I'bo ucrng c nes can be crea
C@dfﬂth@AeéDZﬁ Iffexp3t Gam-4 aed/erD%Lanﬁ azscanid rceniamer containing a conjugate

bRSrSaET b bofr @A IR B WiLe SR T

Schr Eyrﬁdallﬁtth@kats deydvibed] absve Twitt f‘aleoqctgﬁ)dnsé lﬁBQ)r more other containers,
ti bodi es

p%elm%hﬁgxa%%pleglg@eh re,qgefﬁéltagg}grlt othgr reagefg 5ara grgjmuanhtatwely detecting
et grdeRdetst bodrk 9P Modicd  PRADAD ﬂ@'de{e@ﬁdnk%@é@énﬁ%fuﬁe Iabélled (secondary)

practicing the present invention can roduce

aRibedias ernyhete Hermpiodn eiser peains 6RH27c QD& NlreloK vorN %TLAgl apd/or CD95
%q{SE]Lﬁ%P"emecu anﬂﬂer?é éb}]n@%eaanw&ﬁ 'bﬁi\ H@‘re Eé'}ﬁs CBABIEbFacting with the

e an
Qbel@dfanhhoﬂy The culture is naintai ned under
condi ttgons eriod suffi

hybr THBAGOY B dRarrEsehh Bverfle. oty Pghertaipeat o Aeiudebraoy ki in which

g ensnareT ttRtarial | it e6harat® 0bradindrs) niestyunslide Sniz®ylass contamers plastic
col |l ected, The anti body nol ecul es can then be further

|C%f8?"éﬁf%eaf syjps REPIRSIIR ALRARSE: SR ELtANSTs repyAllpw iheyefficiepidraaster of reagents
fofd gﬁ?&érﬁ;ﬁtg@ﬁtqg SRUHRER SoipEPMRNt whilstRS0i@hd crdbi ShtaMM¥tidheof the samples

and reagents, and the addition of agents or solutions of each container from one compartment to
another in a quantitative fashion. Such kits may also include a container which will accept the test
sample, a container which contains the antibody(s) used in the assay, containers which contain
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production of polyclonal antibodies, or fragnents or
anal ogues thereof. For the production of polyclona

wa@rdo7hoodees, various host animals can be i MmunP@BEAURNN6/001080

injection with a CD127, CD4, CD25, Foxp3, CTLA-4

and/ or CDO5 pol ypeptide, or a.,ragnent or anal ogue

thereof, including but not linted to rabbits, m ce,

waﬁsreagdmea@uchgam%l?spf@tce%uﬁ&ud ltshlcﬁe Tradliﬁmm??ndam aieD&mtainers which
and/ or 5 pol ypeptide or fragment or

8‘?@&6@5‘8?@‘?{@ Han be coﬁj uégt gd to an |nngnogen| c

car ”r?ﬁoanyﬁ kit ob% E@séiﬁﬁw@ht@hhMmdlso(lB&A@e PEtrUeBdM oo using the kit

various adj uvants may

enocyani n

@@“Q@@@'MS too:onc};@fté%@mm@temfhgw ogi cal response,

ncl t . . .

: nco%‘hegse?&b( k|t'§cbtf tHe' ﬁb§ ‘ﬁgmtslé&sgﬁrf %u%%(zﬁﬁlﬁblﬁ ;:g P@Qndmal including
hmémcwda@hermu&bstfane)@mp@umﬁum hoyswiman | friviate, equine, bovine, ovine,

E%%/lﬁhglqel@%' errﬁ ﬁ%ﬁ%&ﬁ%ﬁﬁh e&“*ﬁ%‘%‘gﬁ@}q f& Apg@%nSt& BftSrent species,

Q@Ingl@lklt al thy invergibnimap b@appllmb eummﬂématﬂelq hiffeenB@& for example containing

| d d
Sk s UL B HH Sl R Lo

acCcomaihbdNaM KRY ofth¥ Bfek&tt Yrvetioh B aHpfidtsn @ ok @mmstané&ﬁ which it is
art, Assays for_immunospecific binding of antibodie

dwa!plmtq gefermingutrea fewels othe| inventiod cplsodinds application in the dlagnosns of Treg
b@@g%ﬂ?&%ﬁ gﬁﬁ\%ﬁxpr&i{ﬁ%ﬁd %@%@éﬂ@sﬁ 6f%r?o§10h§7m"ﬂ8€ QhdeRBlpression or
ass-aymesspe) ondptfeﬂumstbmnqotfecatq;)lwdt |asxrallerglacdlseas&§ autoimmune diseases,
usi on assay $ in. situ, i.mmu %ssa

et |

BB tsEny 2RO aub byl ARERES, pall el BL happroprte

mﬂmﬂeee@ﬂhseéltd afivirommeérses aytend, inftmebiotyodsCaisbase, aflammatory disease
protein and i noel ectrophoresi s ass

éi’ﬁ'a'”B“W“ﬁé“V& ‘i’gg“( dnfestioysqliseases i hich tﬁgﬁﬂ%’é‘ﬁ f‘“e’*‘tpo'ﬁﬁa‘ges‘fé?@gses disease,
%&%ﬁbanﬁﬁnro%%seeré%éé?Qhéwﬂaﬂm’é@loﬁé?U' ar Biology, Vol. 1,

Sons, Inc., New York). Additionally or
aI t eﬁmlﬂrlw &ewethmi@ andikitsefitempresant torantion mepalso @@zephed to the testing
gﬁ’&( ?enﬁélr'oi‘ gﬁfm% n%dl ?{ rlo?\fﬁ?};@&?%mgﬁf %ﬁ&%ﬁﬁ@ 5B8Y contemplated
heralh time quantltatlve PCR, wherein prinmers specific

Foxpde PR IVRHER S0 Bab e et bmeinty ol el by eigence to tre

ﬂﬂdﬁ\ﬁiﬁms@&ﬂé bfhples, Witkeh shbiild hétibe USmstrued S fanypﬁﬁﬁhmltmg the scope of the
&’l ically, according to nethods of the invention the

p%ls of pol ynucl eotide expression is carried out
by PCR anplification. Anplified products may be
further anal ysed by nucleic acid sequencing. PCR
anplification may be condudi)@mplespol ynucl eot i des
extracted fromcells, or al t atively sequences may
be anplified di rectly W t Waﬂ?&qqéed for prior
Bampfreycl eotide purification steps. The methods and
reagents for use in PCR anplification reactions,
subs Egiipkatal bleeg iwes obipbed fromi healthy aadlt :dg@qr%ra@d gafiegts with inflammatory
AC| [k ot owny S
?ﬁﬁ%%bi&gg@ﬁ@g%ﬁ t“lé tlfﬁ'ﬂa {hoco gl Igrh 35 Alf egdH(#SEltEH hﬁn?ﬂe?down NSW,
IAastpbd)yBuflymeatsl were dbtaitied rfrdnn dite Aistraliamied ﬁ)mss Blo@d Sdaioe €Sydney, NSW,

gﬁé/tra?e%. Cord blood samples from Nepean Hospital, Penrith, NSW, Australia, were obtained from
umbilical cord veins immediately after delivery of the placenta. The neonates were full-term and
had no hematologic abnormalities or infectious complications. Normal thymus specimens were from
children ages 1 to 7 months undergoing corrective cardiac surgery at the Children’s Hospital,
Westmead, NSW, Australia. The study was carried out with the approval of the Central and
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S obtained froma variety of sources, such as for
exanpl e Sanbrook et al., Mlecular Coning : A

waawanatser y Manual , Col d Spring Harbor, New YoPKT/AL289/001080

and Ausubel et al., Current Protocols in Mlecular

Bi ol ogy, Greene Publ. Assoc, d Wl ey-Intersciences,

1992. A person skilled in the art would readily

syEsteet Spdney tAed Healthi Sergicgsaardnthe eRayalohlexandraeHqspitat dofuChildren Ethics

gam@@ altered without affecting the ability to
& the desired product. For exanple, in the case

of PGER ofep hirhdrcdripieinal bidotl Remsied tvere @bkt with ifidinpatient cbmsent and the
vari ed or thetlrre nd/ or te erﬁture of ongyor nor

@PProVRE Of dieaRproprinte F Ethigs, SemMTESS. Ihe maeaies PRy des @@ﬁ%ﬁ@d with the
%Eprb!\?’ai befe Uﬁlvgf‘sl fdﬁf' I\)!’elboh?h@ aﬁm‘fﬁo OlediRk tidshieP RS ExRenmentatnon

as a te may al so be varied dependi ng on
andbihics 6ﬁmmt§ﬂ89€nucl eoti de available or the optinal
anmount of tenplate required for efficient
anplification. The oligonucl eotides for use in the
ezl dtiod ©f 8D4 Ticelssfrah spévdm@rsesent i nventi on are

bacc otRaL ok Rl 1581 e Bt cadPhieen S35 Sl s b

Ry RMgBM 6RPFiolRlghegradiems (LV@Ipr@repf IcoEd lmloeNorWay)ECt
chem_cal synthesis aor claoning and restrictio

appr dpe r@qh@pg@amg@enq@tthygqup weelissogigied Wgteasmg through an 80-gauge
aﬁn%%‘ ‘éfékleﬁﬁéhdé?]d“tﬁﬁgrs fd th'"g“éP Eﬁl@? el_gﬁfpgtn‘d@es were identified in

ate no eto
lowratwauspequmenseofdjowglodlasﬂctedtav@e fomelfie dawst Wﬁﬂrﬁrdudrssomated by teasing

S Sh B SR TP A 308 OB i goin. A s o

cldpgnsions| wme istheedThyzeal is diguid itegen amd stained i astelsesafor dove cytometric
or nore positions, being bases that are not

@M enentary to bases in the tenplate, but rather are
deS|gned to i ncorporate changes into the

gnucleotlde upon base extension or anplification.
Atﬁ\tl pdigpornedloveryitereetiay i ncl ude additi onal bases, for

examphe chi %08, ﬂaaﬁt {1 ﬁlmbr%g@é‘ RIBBYGE(mAbs) (clones OKT4, 7GBS

recogni t1on sequence At
@hd hOhFL-df respeetivalyp werki lwll@bwwm&kaﬁ(&& MelethHn@tws Ofegon, USA) and

FHG SONEAHP Bahbls PR L TURNER Ale PR BRI for ruman

ofvlcaiipe defer 3B irhthisssiuly elsidtingfAldxad 88 e4TC-, PBY, PerGngrl REGYB- conjugated

et b0t HR 68 RS A ohRa?. £ Ao AR ey CDS6, -0D8T,

0@05%9 |-§D§2LC -obgeagpst, -oD74 @D§433-€995 h@‘DQELS @as@stl @Dﬁsﬂz -CD134, -
an e in the uantlt of

@mfre ebLfH)BnC?Sﬁ@ X Ehtingeo Sssdigioe 64, 1997 e 9035, -0D25, GITR
1B FERBpAGY, SATTRSE, CRY SR APad Heh ONE, £H2% FEha0Mifknyi Biote

EnahH, G@bmm‘ Gerfmany)t KB7de€Btan f@ﬂ%b(immﬁmmte@ Menseille, 6fance), -CD148, -

i 5K Remelof ot ohP Ak, bR o) T e AR o g Fox Po

QeBiosaicn®t Mol@éenﬂh@idtln\c@rﬁwgaws m@fdéwatbpédi lwith BBeptavidin conjugated with

é\i%(ﬁgﬁdgl\/‘%\eﬁu?@’%égl‘@ %ecar(%@r%tgﬁn S%Eapd ggld,ﬁjqqnglgatgd anti-mouse mAbs

d g
éDc?LL?tﬁerr?%&t@éﬁ@lb%)?oﬂtg@g@aﬁw&&z Zd@ltglnd A dg%t%@amgﬂﬁbgﬁéd anti-CCR7

defmiigedpnt ai ner contai ning a conjugate conprising a

bi ndlsx}%%ﬁo@én %L%Z)Ens‘?d‘ns URR AR ARIYPRS QARIMG5MEES afti 5 mM sodium azide

det ec
(FACS wash). Aliquots of 5 x 105 cells were stained in 96-well round-bottom PVC microtiter plates

(ICN, Costa Mesa, CA) in FACS wash. The cells were washed and fixed in 1% formaldehyde if
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Typically, the kits described above will also conprise
one or nore other containers, containing for exanple,

wor@horgagent s, and/ or ot her reagents capabl e BET/AU2006/001080

quantitatively detecting the presence of bound
anti bodies. Preferably, the dggectl on reagents include
| abel | ed (secondary) anti bodi where the anti body

fequi&fddln&g@lllﬂ@’(stéﬁmg?\ﬂas @érmeﬁt‘ﬂ@r fixationp®, 24 paraformaiduetiydey, followed by

tsel f | abel | th t t
GRTPB33161 4 PAG 16 Gutarh MR G PO BT O 0 g performed
habel g%’th@ﬂ{ahﬁﬁdwer d |ﬁ‘stﬁ1&%n§ Wtbt@l?@f 18108 &entd fgé&%ﬁér lymphocytes on the

Invention, a conmpartnentalised kit includes
s foresig et sideasicattes piofilas, wete Gotiectasyiaing e éA@%ﬁ@i@wﬁ“&GB@cton Dickinson,

Cgﬁqt ﬁ/éérmg%ﬁydogt@fé@vhmgéeaﬁgaﬁfﬁgasg?ﬁtgg)g ékpglyﬁg)ﬁg performed using the
Ebwﬂmpmgram (Tregstan) SanWBatlbse CAf.f i ci ent transfer of

reagents from one conpartment to another conpartnent

whi | st avoi di ng cross-contam nati on of the sanples and

FROBRBéTe asiivhtdd®Il30dingi on of agents or sol utions of
each _contai ner from o e coq&ﬁlrtrrent t not her,in
lngxfg/

quanBIAG3, BORYARR Pl et A erbigettg of CDAFITC
€Pps AbOeED YL F‘Eﬂar\’él‘ ChasRAARh rﬁdh@clér%%ntﬁ@d@ &vel@ped W|th streptawdln

cont al ner contai ns the antibody us

Alsxabpd ocsiwp@mdlefP@r% Pesitive saleetion wilks anti Héé@ﬁ@ (Mlgwr&@l@ch GmbH)
%g%@@%gd ﬁ%ﬁigﬁ mﬁﬁtolﬁ?&g@ﬂ llter @ot@%ﬁé tpgéérfto gﬁl‘ﬁﬁ%whgﬁ%oytes (5 x 108)

W siahédywrtraa lcbbiodtion oé QﬁMé%Ee(h)ﬁ 5, BD3ARE, GD8ARG C@Q@Alexa488 and

8@%@1&@5‘0 S? onﬁaéngﬁwésﬁm Y @gﬁ\}@a%agﬁgp%@r%ﬁﬂ cell sorter,

the present invention are equally applicable to any
ani mal , including humans and ot her animals, for
8ﬁﬂﬁﬁm%ﬂRQRﬂ udlng non- human primate, equine, bovi ne,

OVi n%taFF’i\RA WQ@QC?G a&?@ﬁbrpq to 8 1@5‘sorfe8 'céll’éeaft%?slr%aﬁ‘ 'Tﬂﬁ)l (Invitrogen, Life

speci es. Accor application to differen
dpevplegies) éorﬁNngq»@am 0. Bk entire semple as crversa rangsribed usmg Superscript Il

é%{’?ﬁffrg%gmﬁgaﬁaﬁgg% @ﬁ%ﬁﬁé{ é\q{él é(lgﬁfm)eﬂ% flﬁbltv%!uwfe%'? 20 pl. For real time

iquahtitativiRCR §RiegRGRY, thessactine mlﬂquel (t&dl) covtiditrenicsplaDAKIQ gl of Platinum

LR8BS | A PRSP . P

Pefdmb@\oR! $ Rotbheehd 960Ut $y@rmA|Gofbetti raskairchp Mrinkeds inere dedigned so that
t he di agnosis of Treg under-expression or

Gplicops phagaest iBFonéven bavadaries hbBimizeAMRIBaten ofciggorae DNA. The primer
@%né&é%’re EXRIGRS 'g@bfebB%nééV @GC%QT?@%WGGNAGTG (SEQ ID NO: 1) and

I'spositrons th such a ergi c di seases,
auh%nmrﬁ@éT@%@ﬁ@é@AGMﬁMGﬁﬂ&E@ & &@aa)egnmersmu@nce&ifor other genes

,mﬁgepg%%”sgﬁsgef AW&G@@@?%@%@@N@&? (80 D NQ: 3); GATA3 antisense

BOATEOTT TCCNTCNOAIAGTGAGE Vel @E&,easm i fOanms),or y T bet  sense

AR Enthar TR °L¥§EE5t ol collecs” dsoqadet  antsonse

td@aﬁnbw@mm;\@c%m%sm ﬂ'ﬂN@f 6)anrtiinéfs waﬂe s‘ubﬁh@@ by mvlﬁogen For B-
Simlarly, the methods and Kit

iaalie feipoimerenereassoloe: sapss | TC&AQ%CQ%T@S%%GE%AAG (SEQIDNO:7)
;arﬁlﬁ @ﬁ[&bﬁ‘s@ A@&C@\@ﬁ@@'ﬁGCW EﬁJTT@T‘A@\A@qSE@% NO: BY (BRfha'@nosys, Australia).

er specles cont
RT-gPCR for Foxp3, T-bet and GATA-3 was performed under the following conditions: stage
1: 940 C for 5min; stage 2: 94° for 20s, 58°C for 20s and 72°C for 20s. An additional step at 75°C

for 15s was added to reduce the primer dimer background. 45 cycles of amplification were carried
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herein. The present invention will now be further
described in greater detail by reference to the

wo odo7owi4ng speci fic exanpl es, which shoul d not PGEAU2006/001080

construed as in any way limting the scope of the
i nvention. Exanples General l\/lthods Sanpl es Per| pheral

Bl T B0 Bt o o brlyebaRCPA L b Ao eigpgmeizaon to -
hetiat i tute and the Royal Prince Al fred Hospital,

Canmperdown, NSWL Australia). Buffy coats were obt ai ned
fromthe Australian Red Cross Bl ood Service (Sydney,

NI g\bbﬁ‘pg. rd bl ood sanpl es from Nepean
sp?tal és%@ﬁ%?s? NSW Australia, were obtained from

unbi Iniviisuppsession assays wenapdifamned in Ofifiol roudé bottoar wellaflatésHie medium

PLSEFR! 3B (BROUBHERPYE 5k ) 15 B30, uani,

Nedkirail penteiflimuands Peg e regreptemnint rainwetibi dostaiRed @gﬁﬂoﬂAPQs 72 x 104

Rt ﬁ@%@é%*&i@%é@ﬁ%ﬁ@%ﬁ%%@f Yad Ogagiml antCD3
RIoHayI M/&m@@héﬂlvm@e UThéMuHBeﬂdﬁSutéﬁBrsﬁ’Mﬁéss eﬂsha%d%%teﬁéi well was

nd\West e ea Heal th Services an
%ﬁh@x%mé" 9%!06 Qéﬂowmﬂ, \nngormelrsumvrnmstocemndqrmosAf11 0.25:1,

M l1"-°<3"r Ohurﬂﬁiéct%lz' I{? B&HRl CURL{NQ 33@@@ s%ré"ﬁ{/dgﬁi 91%%934 ﬁfgsgppressors For

cons approva
%‘b’iﬁ @iSﬁY%ﬁ@pEtderSC\&erEdnbaied thatb $FSEhend roatt digigien Mae diytemmed after 72

f of t he, Uni ver si,
R R e BB BBt LG Yo mean umber o
cExdmdraeHnemtcantrchWelisminlétnimgctﬁly(iéymde? e8ls. Fdr&WnﬁdMé’é&sQfs preliminary
eci ne E Peri pheral bl ood

EBimenfs i et e R oM Ao a4 o Siaks ol hdipiadit iy degree
df @Lﬁﬁp\‘dsﬁlbi@@hé SEHIONRF thed @&d 36" élpé’b%s&;)ﬁ@fﬁ kﬁﬁf&?eﬁ Mere pulsed with *HTdR at

7% nmphopr ep, Nyconed, ,
pluEY ARgeh @Y)@@dn’eﬁﬂbmtﬁ? lat&ﬁ,yi@uﬁlowrectonoewemoatoéd}%ﬁ and thymidine

i ng through an 80-gauge stainless steel nesh and
ag%?%er& ng clunps by gentle pipeting. Lynph nodes were
i derfiytdkinesi(IFNvy,dlodr la5i Ned Oppere masmedofsmb@mﬂm kiehi BSFazie@fdmg to the

Poéctgrrhepglhnsgﬁct@ésmﬁ’éan\é\%{ll ﬁ%g\g delsr? zgﬁor (S med i g%yel? plates as described

pabvmpsiy(shShg clunps by gentle pipeting. All single cell
suspensions were stored frozen in liquid nitrogen and
stained in batches for flow cytonmetric anal ysis.

ant T CSISRE monocl o AR o8 tBss CORL 8 ah SRR rotegis
7CB6 for their identification and isolation

Fig 1A and B illustrate the difference in expression of CD25 by mouse and human CD4* T
cells. In murine peripheral blood, a distinct population of 6% CD25-expressing cells is clearly
distinguishable from the negative population (Fig. 1A). A similar profile of expression by 10% of
CD4*T cells is seen in human cord blood. However, the profile for adult blood CD4* T cells is quite
different, with only the 1-2% of cells expressing the highest levels of CD25 being distinguishable as
a separate subpopulation, while the level of expression on the other 98% of cells ranges from
intermediate fo truly negative. Setting a gate at the level indicated by the cord blood profile (dotted
line, Fig. 1B) transects the majority population of CD4* T cells in adult peripheral blood. A similar
gating dilemma is posed by human but not mouse lymph node. The major contributor to the species
difference is the intermediate level of expression on a large proportion of human peripheral blood

CD4* T cells, which correspond fo antigen-experienced “conventional’ CD4+ cells. Even in mice in
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and UCHTL-1 respectively) were |labelled with Al exa488
(Mol ecul ar Probes, Oregon, USA) and FITC (Signma) by
W@ t@mgareh prot ocol s. The fol l owi ng nobuse mAbs BET/AU2006/001080
specificity for human nol ecul es were used in this
study: biotin-, Alexa488-, FBIC-, PE-, PerCp or PECyd-

wﬁ%&ié%"ef f%%h@%‘CD%g%ﬁ%s ac%ggﬁﬁndm&gg@ 1A ‘é@@ated”%@d—wllustrates a
hor@%@cany iRy pobillibn reetluing cmm: anicpok, the @pwEge level of CD26

eXpHsShbn (omr@nvanh@‘@h%t)lﬁgd ﬁj; O@Agot ILt@E%f nilarkthh identification of
Cp%zgqeg %ﬁg&ﬁ{% %@@ﬂ &,ﬁ§f e@%@s@rﬂ@ﬁhlgﬁmmty ICi2rEceptors on the

Ml tenyi B| ot ec
oflﬁnmdlmatmn -efGerienoay § conveqmw@? Déjjclge}l

! t
Res Qg@ ZLHT% %slpg/h} ,9? @' :ﬁ;gqury: @Eﬁ@e&y%% Fig. %ﬁfB(}@ﬂ@@ distine
Db 9P0B250A el nfinan £ e e B bectsoot B gypression of

C&én}llll%d;c?&ralijsg\j%? %iﬁpgﬁ'ggﬁ%’ %tﬁgﬁmugklér&fﬁ%zgf %{ irghIBeCpUnfortunately
t)fesgeac é‘%e Iar éfend'ﬁpl‘ii 1 hilbW- 0wk Uy at gatingasitategydta slistingeisk Treg from

ern chno

0 Bi r m ngha AL
adwgeeeumemd@nw@gmnel&géﬁlm e b iy <8 R, heve leliat;d
rﬁe%\h hly stable
e R RTHR QG f VA ol %@ﬁﬁ"ﬁ O e s o
cheRotpR! nsrkeresfeTreg. ai reontrash comenkisngl T &8l ﬁdu%egﬂté@%,ﬁa%@xpressmn upon

mcrotiter plates (I CN, Costa Mesa, CA) in FACS vvash
aph@liendN V¥Ower e washed and fixed in 1% f or mal dehy

i fr el%!wfg%ﬁ' 39 hmakeR ek undetakentimorderig datamlr}@eabﬂltyﬁ@r@gnt@f sugpopulations
fixatio

yithinnelRdi qeilggt%(%ﬁn%%gpgégg‘n% %F q?%togrﬁéli @V\ﬁéj gﬂ%ﬁg'{“gi as identified by the
(goét%(g‘prgﬂﬁ ‘?@t 2} Tﬁ'ié’%{ Ahdlger rrkefOtRBrovasefub e rhioe ol accurately distinguish

manuf acturer's instructions.
Tegh hunﬂa@ﬁ tmlﬁarnlﬁg paiterisdfor HPUSEyARE BB ggre&ﬁmpfﬂgd h‘-ii%) The data
Qi iR f @t@lé el el Further
indirale, thg | bfﬁlﬁ(aff %ﬁﬁ%@% o Erief BesBSof RS datali p?adm e.

cton D ckl nson i ¢
Mgy, méikérs Qverd-ASEYaut adyé(hlqw)i EBression 9 ,C@Aé@@ydentmed a population o

%ﬁg’\égr@gr\ﬁ@ %bsr%z-,%[%egﬁ @ﬂ;\nsq lgﬁtjaebkg:cjdo‘é(t]lﬂt HB&QWW node and thymus.

uoresctence acti
GEhdves Rl the OBUBERARO®aspuBtiogmod efeine merkers Wes d;ffergotgaﬂy expressed by

&igﬁg Bt axarmsea coraPEn i s om0 127, (g 2 Bhike AsRo, D58
q‘l’@@?@w dl\%él @:Lﬁp%(g?ébgérﬂm TR Ew@bBerahan that of naive T cells, whereas

|@ gaessioq iarttlgeryexpailemt:@t;llgfr\égmsgﬂse e q\eoqrq{leedofffgﬁ% V%ll‘ﬁl% CD25 cells
AUt ﬁlg/a @?@"} glsjl\ﬂviré\g{éb2§'b9f @@ @rdf @Dﬂzp e)‘éﬁésfsioﬂgﬂas greater, allowing

were s a conb

c&%” RENAR Sult GIo3d FEeg umwmtorremz@omnw@m@s aﬁyarﬁ@restmg was the
Sortin

p@%ﬁ%hﬁ%ww\nﬁg ,whgt/g@g%rc?cg% %N@ @oz)':l\af?éngrﬁflgqsw le@rly sleparated into 2
gzpﬂﬁat-gﬁzﬁ Sler ﬁ%nﬁ"ﬂﬁeﬁ%és%@ﬁbﬁmﬂvom 1to 5 x 105 sort ed

ter lysing in Trizol (lnvitrogen, Life
Technol ogi es) for RNA extraction. The entire sanple

was I ev el 36k HABGHEdsRmbT €Dl 0diStiRfishes betveér 2 populations of
human CD25+*CD4* T cells
The capacity of CD127 expression to distinguish two populations of CD25*CD4* T cellsin a
variety of lymphoid tissues was tested by staining samples of normal adult blood, lymph node, cord
blood and thymus with mAbs to CD4, CD25 and CD127.
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reverse-transcri ptase and oligo(dT)2-is prinmer
(Invitrogen) in a final volunme of 20 M . For real

wao pove/ogdant i t ati ve PCR (RT qPCR), the reacti onP@i/AURN06/001080
(18 M) contained 2 m cDNA, 10 m of Platinum SYBR
Green SuperM x UDG (Invitroged) and 0.25 pnol es

Rgi 3%5\%@\%39 gé%\élﬁgtiﬁ E u[g@m 8@ %ﬁ?@é%ﬁf%@rgﬁﬂcpﬁorﬁ the majority
p@&fa%gﬁ’a%m%ﬂceﬂ% ). mrﬁaanmcmmemﬁm 27popuiatiasxignph nodes also
oun

aril es

| f
cOtaineal & mgmﬁ@etqmglgfz &BZ@%@?@ |qe I&J%E%Sgkﬁ‘ew blood from a

@C@@A\Wf %EQo il st?ahn@ﬁmlh anti-Coezwevealed that the

r
dDee* Q@ﬂm@tlorgwa&sotvb@mger@oumas @@N@@sly cla|med 5%‘ busf aclHer consisted of a

@Hy@%ﬁ@W@%ﬁ&&@?@mewﬁ%n -experienced cells

eIpr@%ﬁn OB ArACIAGARARTETIGESAGE DECPBREtaiIed m@rm iate expression
bet ant i sense CCCCTTGITGITTGTGAGCTTTAG (SEQ I D NO

06)3D1§r(ﬁ%28é were supplied by Invitrogen. For b- actin,

the primers were as foll ows: sense

TCGACAACGGCTCCGGCATGTGCAAG (SEQ | D NQ a ,
ant i sdixampRACDIErSCCOm (gs§lgge? f@ﬁ’%@nd gp12iin

(Si gma CGenosys, Australigp Gl f or  Foxp3, T- bet
and GATA-3 was perforned unger the follo

condid messire Stpeagsior of Bekp® prajein B4R, theg@aggCQ?Z?{g 4opyation, cells from

DS AL s B Hhsrglepisand oo
@C @Lmﬂd 2ASIy RIS hese, e pepytivd oicfaxPaToelewas CD127° and similar in size
rrie

et I oL Ve, o401 £5 A0l AR, (R opuetn v
cﬁ%ﬂlgéhblg oy o%elr R tﬁé@@f@@@ﬁ?" passaus 1B 13 pértphunat blaod, 87% of CD4+CD1270

ys were perfornmed in

b&ﬂttgmed/\aﬂ in Fpgl; aacek)pneﬁ pangl) deh widinst hth (9?‘945&%% @@480 bottom left
ted w + lo F
pa ”Werselxg%pfr(bpemxgg{li%ﬁéWéfréH&éct&Qﬁth|naﬁé\/CD4 CD1270 gate (Fig.

I'n and B_rg
% rrigmtpmgl mthyﬁhlct CD&ICDS E cails Aomeer 5% aidaxpdsealls wers CD25- (Fig. 2d,

104°res SQ’% 1?055 tmgwéﬁg?%%g%é%ggﬁgmﬁmauer population than

'F‘biq%aceug’gwn%éls@nén thme cmmmmmy peusa\tera/@owmegs@@ expression of

to_eac

0025, CD1R7 anBFaxP3 differed aetwem{@ﬁmm“d Bﬂwb?@@’i"c?ﬁ to

responder ratios of 1:1, 0.25:1, 0.1 :1, or 0O:1

respectively. In control cultures respond

added Exampizatd Cofrelau@pbatwgmaprqswnet 3@1%? d phenotype

resp er,s t B I bt tivity also
<P dBrr e a e Rl Gl pRe R ?P%ﬁ‘%ydw"” ptory actiy

Fﬂ%ﬂ GEMIxPRICDN P ceshahdtype, MSn\@aﬂosmtaIn@cﬁduélb@@ \Jy:,rnnhonqdﬁ@nd cord blood

mean nunber d S +CD4+ cell
chum;hrm/h@ t@§b§; @g@&gﬂggg Qs QDF@%H?}% AElgS32) a%%3a§o4 cells were
ﬁér%tgh (ZDA@RAeétﬂbeCDmFSUBSUtSMNdQHm pnmtmtagesf 9B252CD1275 cells within
sed after 3, 4 or 5 days of C§Q§/ %d tféaé 25+CD1270,
the Fopr ae wis wkateés@laéﬁsanasg o¥qr e atp e
> e fltha o'ﬁldﬁde GU127h cells was
7‘%‘"5&‘:‘:‘? ie%gairb‘%hgér]%/eskg 552%"?‘?%?3 %%%@ toﬂrgﬁ | ow direct
comiERitiso the @DAERSENS GDASRATO@B TRybsets.
To determine the strength of the correlation between the percentage of cells within

CD25+CD127% and CD25+FoxP3* populations, peripheral blood samples from 9 healthy volunteers
were analysed (Fig. 3b). In both CD45RA- and CD45RA* subsets, the cell numbers within the two
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assays. Cytokines (IFN-g, IL-4, IL-5 1L-10) were
nmeasured using OptEIA kits (BD) according to the O

worwaageur er' s instructions. Transwel | assaysP@EAB2006/001080

performed in 24-well plates as described previously
(15). Exanple 1. CD25 expressi® by human and nouse

ol I ! . . .
Bl ol 0 RS VEpOA0R £ DA R B g gronay v
tthenuhibief effGDREEFokPGe¥RrIeseibdtaldfoofD25 by npuse and
human CD4+ T cells. In murine peripheral blood, a
di stinct popul ati on of 6% CD25-expressing cells is

cl eEﬁd\ﬂpl@B%Dﬁ@Mé‘@@ﬁ?ﬁ cEl‘l ﬁlﬁﬁ'ﬂb&@ uf‘&éi@hér’é%l@%%f‘ Héb!t@f\rolunteers

(Fig._1IA). Asimlar profil ressi on

CD4+ Tp @ghing gormal leuain of rCWatmngDﬂéGla Cabd® caldm/@ermherak bleod samples
gfoﬁélc&wofrtocff 43%%5 thy Bﬁt%er%g% ;Tx ﬂehﬁfgségggﬁeé @gelznnnungbﬁr (+/- SEM) of

r@@ﬁ&étCDZE‘xﬁé]@W%teHé:D%a ipeicanfaghi st CD4uIT sdelidwas dQ90+/a 0.24, while the

SRR RNBC R RRR B AT L0 Rgb 2% it DipG AR GRE03E +- 0.28% o

t@[M*)W c@ma 4&3? Th@@&dslcﬁms?engﬂiﬂﬁa fijurd 678 4neya 50P/Jtsi loqz)at Beklls in murine
t he cor ggx%qsroflle ottedllne

tiHOoH et s praio PIvGd Bl fhEIRYEntars (64N @rﬁzﬁazgkaé @mS& Gragh, unpublished

afiu) | rﬂeédnﬁ&% @Jlth bhe0 shverthioRdl 'Es uﬁét gﬁt1 CF%? ri?hhrﬁéﬂ"’?erilpﬁeral blood (19).
ose human but not nouse

d\(’meqvieb ¢ ertio pbefiepter/mereay @gna@/ieﬂ%r/@ Eugc/ée iwes sifndar to the 21 ratio of effector

't?hﬁ@ﬁ%b Af iﬂeﬁr‘é\frégt]o%g]ag% @%@éﬁé&%jﬁ?ﬁﬂmcehﬁ“éﬁ% V@ﬁ{g@ﬁ@ bAd Blbekas de St

dbmhempobildhadaiam)]tl gen- exper i enced "conventional " CD4*

ceI I Srhfeg'\{‘%gtto S\/@%%ﬁrﬁwsmﬁé “?'ﬁg @4@%@%#&&” 2 Q%thhg number of

vdaivelTréd Inusskipirt® Blodd h!@élﬁ@éSbélblf@rﬁ‘hd)rVofdé %g@@stlve of an effect of thymic
I@E)@I ation reconstitutin ani ma t he aver age
I

fioro(Figctils Thig ﬂe@gg iWQﬁOIEJY] p@@ﬂlv @Mhu@ﬁb@l to dhet revigugly described loss of
@JSQAdq’ec%llé‘%h '13_@6 sﬁtﬁc\s Séﬁe\‘lts e g PDQ@F@A 'Ifr%cjf:%é Riltively stable

e ph yS|o ogi C I cance
é&rpuqﬁ@@tu llfm aa)wasrthegmr@aﬁtagﬁ pt GD4*(T- czllamﬂ:l@meawr@rab hlomdieukocytes

maj ority of human antigen-experienced "conventional "

CD4+ T cells remains unclear. One further aspect of

t Bangiet: Meagunpmehteof mRN2fonansttiption factorsgin CDA* Tioall ibsets sorted on

human” adui i ood AR oGP AEY COET SRESSR ©he

expr RS lirBnters n@@éuredﬂne $ev@llezﬁ FS)@)B%RNSA @iﬂﬁ@scﬁ‘ﬂé@@ul%@l*s of Peripheral blood
he entire pOS)u ati on of in mc

&%rT tcavedtiel t%%-“&f‘ﬁ@é&@%" quﬁ PPRaatjen Sr%prgﬁseﬂ d00-fold more Foxp3
%ﬁ@MtHaﬁ%D@%M@R@C@@Q?W&I@xﬁogﬁl?ﬂ% ioFlgﬁg %ZI Iﬁ@HﬁeﬁL&taﬁe@@s of Foxp3

from anti gen-experienced co I ondl
dURNA wagi presenhineRRSECASRAIGD 1R eells r(mnpulamoaoB tand tGD261CR45RA-CD127k

SOREAAILYD, BIFRTRERS o PRS L SE B W T
B mgster ragubatortof akt effentmnﬁmltolnpwlaérea'ﬁ @/EMBS(a ) rdgaltatar 6102 functlon)
e exessph o0 Bk et lgas. 1gsesew HORaS st Ppeigion 2 contains

tGD1|2¢”eéﬁe'cfche$|§‘ WIW%@UWWW&E%H”C%¢DW‘O|C§HS expressed 100-fold more
expressing CD25 at intermediate to high levels

(rerpSthan nave, CDa?é GDdérlitqefis &g B9 t he
In cord blood, CD25*CD127% cells expressed 500-fold more Foxp3 mRNA than the

corresponding naive CD4*CD25- cells (Fig. 5b, right panel). The CD25mCD1271 population
(population 8) of antigen-experienced T cells expressed an intermediate level of Foxp3, as

demonstrated for the corresponding adult population (population 3, Fig. 5b).
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were conmpared (Fig. 1C). The data indicate that
prediction of human patterns 8% the basis of nouse

data is not possible. Further human markers were

tested on adult bl ood. Expression of CD45RA identified

a PERdmplei 70 Th Wiro s &s:oﬁrlﬁgubms sortearan the basimiof GD{I27 staining

: Ey mlt bfqga,d@{;)zjf ?%ﬂlf, quﬁ |ﬁ@b(l(%3gml régﬂgggg dsgpsr%gbn%ere sorted according

f
8 traé gﬁ%{gresﬁagi i g eﬁd s%ngrs? g@%dlggg@@fgs@ secvb'mycm%gens (population

S)Dﬂﬁe" ugeliag respyndetsells ik co-ciusRdy MEFWES HARC ngg@ctl\qth g\ssays using either
Lg«? ﬁg\g glglq,%?i 617 Cé‘%éomﬁﬁts&'o%‘) dshthel hEigat¥as cél%ﬁeréﬂbﬂ%hé\ﬁb’ﬂtthat only the

ereas ‘expression in
8Db5gen2rexpeslls emthlacbacre [CD45 wtseﬂw (ipopationsThard Bnleg Sblomediated in vitro

g\g}pg%%orug@g%@gs}req (TE %sjp@%t rg? %%g?é% g%tsegéagg%r cord blood assays,

@D@??sgflc\)lmé @J(dg%é!tolr‘\‘ ;913@7 gdgt?{séd jobdifidecettm rasaisbuvast iajortiyl offaoeshblood cells
in

eSSt DG BT AL dh] ChEr 2 iR ccoording t

ye p(% &5 lﬁ)?@uéé" rlg@rbahé] ) b8 c@-cM@?ed%ﬂhaduio}bgﬁﬁaor@lépﬁna@‘ GD#rED25-CD127M

puI at rons ter staining for ex)pr essi on of

Eﬂlﬁﬂmwlaﬂoﬂ ExPraesaghiorbalt themdine (Fig. $b M&Fﬁﬁe@sw&@éww indicated
%@? hépﬁ?s%y%%@ﬂ%%@% BT Wik was s Ekihet td R Gﬁ&?@é@oﬁs’etﬁopulatlon 6,

I'stingui sh T o popul ati ons of
BHCD4+ T cells in a varlety of | ynphoid tissues was

Fig
|t sﬁ;eﬁ?w%g ?etpgrlés‘? Iﬁpr\]/g ’r‘@@gtgé‘ﬁ%t tg{mn?t% cgls%%%fppressive activity
%%@Me@m e %&@@(h@ 9 o’ﬂéewé\duthe Cokswgate wnulahmdaean CD45RA-

ulation o CD127[ 0 cells djis tI from
e 187" conveidiond! ak p@lﬁ (pApu Zniria &ay b) 'Ief-‘?%é cogmgymnsmq the efficiency of
}ﬂ@%&éggoﬂ ¢ fgowtgggsgggzﬁo Q‘?ﬂﬂégrb Othé’oﬁl'ﬁlbréédl\lén activ h QDAgRACD127% cells

(mbdeSSlng/m&emdmt \euele ofpﬁlbﬁﬁ a@t?t?bthog l@g%@&{srmeg e QéZ@le and CD45RA-
Vﬁupspp?samrp se%%za;cqr& é?l tig 8%'(&%) !uslrﬁ\e&@tg%% glggnreg {C;@'ggRngngS*CDQ?'O
uIBWQ%Bﬁ@tM)ﬁs 94$) Mrﬁwteumbpfessivalamdy (FRu7 B4, ldyeer left panel), consistent

ath
OD@ gler !C;o!Fn|;\}€Séf%0¥F9§ exp;@rsr% Xt (mg%on SPARE poftiMtions suppressed IFNy

Ce@ ﬁdﬁwﬁﬁﬁo@%gﬁﬁﬁegﬁd F@pu%ﬁcﬂfsﬂ@sanﬂgﬂ@a’éteara&srrwﬁsammUnt of 1L-10. No

evel s of (? et ai
i secestione o |at4e0fdk15rvéa§sde¢ﬁﬁteéf‘m?u“{"ggg atg ggt shg\p@nmteéesgngly, CDASRA

g
D e ey e
Fentncietedtaadetectabeével afile CRRBUgDIRY Hid mepbenpeass 5pxP3qutteia (Figs 2 and

f om adult and cord bl ood, |ynph node and thynus were
stained with mAbs to Foxp3 and CD127

To test whether cell surface interaction between Treg and responder cells was required for
suppression by CD25*CD127% cells, transwell cultures were performed (Fig. 6€). No suppression
was seen when cell-cell contact between suppressor and responder cells was prevented, ruling out
a role for soluble factors such as IL-10 in suppression by CD25*CD127% cells. Indeed, in the
transwell cultures, the proliferation of responder cells was augmented when compared with the
control cultures lacking suppressor cells (Fig. 6e).

Taken together, these results indicate that suppressive activity was restricted to
CD25+CD1275 cells in both cord and adult blood. In contrast, markers such as HLA-DR, which
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(Fig. 2b). In blood and I ynph node, the popul ati on of
FoxP3+ cells was CD12710 and simlar in size to that

W@R00TDREHCD127| 0 cells in Fig. 2a. By contrastPCT/AB2006/001080

thym ¢ FoxP3+ popul ati on was consi derably |arger than
t he CD25+CD127to popul ation. 8f peripheral blood, 87%

ﬁgﬁ[ﬁ% é@%ﬁ‘l’ﬁ%“qﬁ\%w H&%@@@ﬁ%xsﬁ@u@h Q'reeqzéix'gsétg Rléilt affbrent spectra of

W&qm\/«t@f 2spanshall pr@pﬂhonomsertbm 9'0%3)4% 6@2@2@3F06&lpgetamed high

@@ress;qw\égfltrc%d gﬁzﬁ?é §3e g The| péqq{aﬂqrb&We‘y% %aé GhdIE biks not manifest

: f ¢ |a‘é (B 5Fheéé:ldlta {Retefore indicate that
BB kit B GRRS, A lassdie (PGB Thek

epreesiorsaidoxP diogn natiabwams (poyfeg ﬁ%‘gﬁt@fry SpRARPENE | UB&‘OP Rapuman T cells.
Foxp3+ cells. Nonetheless, all thym c CD4+CD8f oxp3 +
cells were CD12710 . Thus the expression of CD25,
CDl27E)mmbld:&>0331pér|§dmf§deg]mMmtIBDm@elﬁﬁ]@n%ﬂﬂslﬁé&bﬁl‘?ts

Egggga\m%x g»;a%le &ﬁgmg@ 2@0?@3’)@@@@@@ Qﬁﬁ%ﬁ &‘?(g'lo‘éf:l added clarity

ﬁg?(ﬁ’s ﬁg‘h* g ARAIGRRET cells] he inuértdrs rpgied &eanathod to peripheral blood
actlv ty also had a FoxP3+ 27) ﬁgﬁ%ﬁq ype, the
sampiastiomsa cohert pidd camiel Qnd@S patiey e and cord
bl ood cells with mAbs to CD3, CD4, CD45RA, CD25, CD127
and FoxP3 (Fig. 3a). CD3+CD4+ cells were separated
i nto CD45RA- and CD4Bable-1:Subjsst eharagtalistis®e per cent age
of CD25+CD12710 cells within the Foxp3+ gate was
Calculated. [In all tissugs quer 90% of tlot al Foxaag
cevhiect GEUWR aD25+CD1271 0. WhbeT. " oo

e rcnﬂal 1 I Ilg bUI I S
wer e CD25i nt|Gfad 7hi . I\’tfgmmer t hengbe opor t|i mediaf range
T27hi——cetts was simijlar within_fhe CD45RA- and 21-65
oA+ Foxp34is ubset s. | o det er fi%Be the st4’engt-h—oft &=

”&S gg:lhrel atipf betvvee!Bthe per ¢gnt age of 32e||s W t|Ri71%5

')—H n P . %Y

and—Cb25+HFoxP3+—populations, | peri pher gl
Dlrﬂot(il/es(.’ampl es7from 9 hedl thy volldnteers wekle anal yqeld-72

bot h CD45 and CD45RA+ su ts, thg oy
"aq:tﬂ’eM%’T‘hpr QP%\A thin t} [{:\)A %4 %e . 24-54

‘Anﬂﬁf es—wetre—vetriy—Stim I dl,
ndtGatudmg theg the nunber of CIB5+CD127| 064l | s 30-71
orretates strongly wth the nunber of CD25+FoxP3+
cells in peripheral blood. Exanple 5: CD4+CD25+CD127|0
cell nunbers in peripheral blood of healthy volunteers

To d o Bgy PRoER by defBer afd 28 J Y] Fhiishr CRAHAPARIEIRAE highight the

cel | ood i roma co ) )
haaaénitdgys malsmgttr@e@mzweiemndmmetma (Rigri 70y Bott) the Tonyemtioag) "CD255"" and

@Eﬁ@ Q%ra@gle@@aqellﬁﬁ% %§5 %ﬁv%ﬂyqn gfﬁ Z&ﬁ s\fj@vﬁ% a wider range of

t@%e@WlB@ RERAR @ﬁ\pé?@fr%%ﬂr@l@Mh)@k%’ﬁist@al@dudn&cm@mcma%n CD patients.
14, giving a total of

c'lé]|e| |gvemo'rSghad4mwour>}y, @e%st@gﬁgg %@geé/nqn aﬁ@rﬁntgpﬁp&fﬁgn St CD45 splice
E‘\/a‘}gnts in wﬂcrﬁfﬂe/"(fﬁ)f45§t’r§)@§tg1(%é%§ ! Bigi 7b) WA kiffartid mobmzmm gate, while the

previ ous obs he |nventors (Tan_an
FaDERAS gde ﬁeﬂr@doahnowmpsmsetsnfemad@t dyeg derle c@ntﬁlgas?@ The new

V@W Bh%?%‘ﬁ% 2? %@&mn@%&rb@@{/ éhrg%é"\dle@ égﬁlféﬁ%s indicated by gates E

eérdeFC(F?r TdyEDRE gdio, CLapaties elgm(emaglgmﬂ@t neieassiimCDAGRA dreg numbers.
t he ratio of effec 05t Ve Tr

 Nuiechdschanya Ty A oRIEDy OB O p TTANCI) B up paents

and Fazgkfsted® different estimates of Treg percentages for individual samples as a result of
applying the gating strategies in Fig. 7, the inventors graphed the correlations between the various
gates for the combined group of 81 patients and controls (Fig. 8). The best correlations (r > 0.85)
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G oth, unpublished data). The inventors then
denonstrated usi ng CD4/ CD25/ CD45RA stai ning that the

woeovher44ed nave Treg in peripheral blood decl i PEBAES008/001080

function of age, suggestive of an effect of thymc
i nvol ution (Fig. 4C) This de88ine was only partially

%ﬁé&@%&énﬁ‘rﬁ%&té ger rf ﬁﬁd)négr\é IC%#@D?Q&@%@ ?I%Qegg?%az rsgfeerr]r}d Dd and the new
ggafr s@é&ﬁﬂ £ires gggeélm ggeg?kd pgare Bmdﬂratrmramrr@hmumen GfC®12710 Treg,

tuer ﬁogﬁ@iuapn iof $sdTes d%ﬁbc‘i)? @Nestgwslgn 60\?" c}\@?srﬂ @?réﬁ‘?m%tf to reduce
Wg{?%n ! @H\?&E\ﬁdn‘% 1 E’%Pls fgﬁé Brpﬁ)vldﬁd devbrélétrm&tb |be§dubé$at06ntamlnatron

asl's 127 and expression T
NGB tH76EB2 5 Facsls. dtius the daevcenvadffrqnbrbp srewemew rqrreﬁtes ith that from

3By SR TER o UL M, SRt g™

expressed 100-fol d m)re Foxp3 rrRNA t han

it or rocEamela s dge T ARGES it 2hastisda oD ptients

CD25 Qi ﬂ!s bssefting fak ﬂhblrmmb@r) ofaraNe Treg m perrpheral blood
CDZSm%%Eﬁf %\g& rep?) l's o%ul ation 2

deoiinss gpop flretioroAf 29€e>¢hﬁ éygrg@rstr}aée ﬁh%ﬁpt p@rv%| geg”p%;entages were
EQbnily f aNALT /S |
e%rﬁ%tta,hggdnsta Wﬁ@@dﬁﬁ% %é”‘ﬁh‘éf tHef nahla Tr@{; dBRALaR young patients was not

ereas naster regufator o
Bppacsnt dmbhevddser exiEnised Jegrart of the deficit ipypunger paiRRls was due to a

cositeap T NesPAPRBUE P oW ARG T &1 i, PilenSRRitbetE) g (i oo

?:vhéré%d tf?éhre w%m%g iin é%t?lzdeﬁceﬁmgﬁs&ﬁ @(Bd* db@@gg;o%j nor e
0X an nave i
ol ool oot oo N obs i HeB8a PeBLTPg e nap Hrdhonout adul

of 11 dR0C MUBRA e tiwemdjsrity of total
F@Wg"tg\g’m BCB@?EC‘}“ g@g@gc%zgg?ct (:Dlzgi@éc !

(egpuindEisef to&) Trsg waretalsg@tfabl@irﬁ@ughew&@d/\ Tecp Cg‘é,”crease in CD4*CDA5RA

jgﬁﬂ,snvz %e@@ qagén?{ Wg%p ?oeéogrgﬁ% I(F?% ?%fﬂ@ctlvé‘ﬁf a hi her degree of overall

(rvaumel @tivigrn BatieRisgandsthy chamtageeofED%RAvT tcells lncreased wrth age in both
suppres |on y subsets sorted on the basis of CD127
SEUANISI NG CAWABt bl ood CD4+ T cel I's divided i nto CD45RA+

and G4y |§ééb<§>ﬂ1p‘én96ﬁ§ 6f Ted p@cén&rge@mchomgals ©Dt4nd Uapatisnts divided
illustrated in Fig.

e B ege CoRpERANGEIIRG tr@gthe geécﬁdggpu&e S]“Eelg rgaa%ed a@ﬁ’sﬁc% Slgpjficance in CD
3%@%%%%%& 15 G6d h§¥éaﬂ3 S iR WO p&igrs bedwaBnas\ang 30 years In contrast, there

ressive acti Assays usi n_‘tg either thymd
(w?as g0 siyajficant difBBRCe(in cactr\etedvaﬁ;i tefel rrgemrmmr%%ﬁ%@enoqaﬂ% pnd controls

that only the CD25+CD127|0 T
rngnwﬁmtﬁregg@ﬁ)%S subsety(popul ations 1 Lmd 3,
Fl g Gk)showaliraFigdl, lthevddfrnrbmswprprTeegswamunretﬁie@Ftwhserase@ctrvrty, and was
were as potent count
A iy SRURTAE T T N

nitity tHREmuRsrbdispas® ol deyelepmentof disbdseod
irg;ﬁgése\ﬁgéj@)r(n%%g@or g rt]’]oﬂzrgrrg@gxt ent . @‘CD25+CD127| 0

and CD25+CD127 subsets sorted according to the gates

; ' h nodes of IBD
aut E%(%ré%ggo E%Délggncc]ﬁ@‘@m‘%ﬁﬁl ﬁé%cldgg ﬁfrél‘gnggerﬂéﬁd‘lymp nodes o

(popul ation 8). Once agapatientscnd comtyels di ne (Fig. 6b)
and GEShik onstg%ﬁrd)gr 0o P MvehBR! BrRE mucosa and lymph nodes from freshly

resected colonic specimens from patients with IBD or patients who had colons resected for

diverticulosis or incontinence.
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that the suppressive activity of CD4+CD25+ cells was
confined to the CD12710 subset (population 6, Fig.
W®R)07/0844Br evi ous reports have indicated that OB2ZBEBD20H001080
but not CD25int cells have sggpr essive activity (19).
However, in those studies thé"majority of cells in

t he
CD2ai %Eovﬂﬁh%%' do @@mﬁcénedlﬁe@mawsonbmemm between the percentage of

convent 1 onal

| 2,
coaBeany T dusenvitin G4y ERah Bpvel i esdoen T HArf ythnodes in €D and UG
@Bﬁtos;zﬁedﬁazéﬁ%& i JeR@ntBgPsi B inRucasd and tw\ph)ﬁodes |s generally

s expr essi ng g fferent | evels of
h@ﬁ&&hanardpérphéwl(b@dd EDAlusteteddn Figlrgtyi ded i nto CD45RA+
and CD45RA- 0 subsets were sorted according to the

gates illustrated in Fig. 6c. Al three dult and
Cm%n@@ﬁ**@%ﬁiriébnrmbbmgmumasar(drfuquoam enid bipoggyoung adult an

mani fested suppressiv i Vi.t | ower |eft
panel ), consistent w tqﬁe[r&é)epp ra(lrl?lkf%evel of FoxP3

exp T‘ﬁ%%‘ufag cripaded idtracellufer &dﬁPBtstahﬂng \irdus tter @24/CD25/CD127 combination
popul at1 o

dIF
tc @bdess ckmg:qolg Em &fm?hsgﬁgf regu '\%ﬂ&r 1cefls ir'grﬁ?gﬁ%@faﬁapmﬁﬁ fadulthood. The
%ga? gg%léoyn Ih lFaq%OB O ifeste@hat e Sl biLTrég eélls lid_mBintained within a narrow

cul'tures (data not

reagrionglie AlCgs Reslstiuion Ry s 5 QPR PAGPHPER pppent
t
rf e roAS P OhyGiohd Poplbey 2L LP" A7, L 100 d
aI :j hg’e;h%‘e{_élfbtﬁ)‘ﬂd g’rbxs\lh haaithy eﬁmﬂ’r(miasrs Emg}emows 8085 anq ;:Goggarg ) was obtaine
an o tes e e sur [
byetenesrpuTsieg ag%p"ga@gggtﬁ&@purg -henatn %ﬁgs r()'éhﬁdrk?bg bl?gles from healthy full-
Hr‘?%&I%fé]g%r@gcc%%rhﬁ%ﬂ%@lﬁa@e|dblE/erytfroantk\mm‘ldmped| lumbitieg cord in the

were pertorne

Méysan diispitat dM®noﬁm+ﬂa§@@||sbw@r@,é§c?hat§cﬁ Eg SFS&E Elypagm%‘c(Arﬁgr@ﬁbm Pharmacia,
E aﬁ%{‘ag,e&g)cg 8&|§nt%ﬁktﬁg§}6ﬁn‘i’ﬁéj Ethicy! Gohanitises df theoMeesfeor Sydney Area

'S suc I n suppression by
@2 gehiced bbroeti the.studpdeed, in the transwel |l cul tures,

the proliferation.of r a  cord blood
V\/nen %ngpﬁ%fi&owepq?nfﬂrg@{a r@ﬁfﬁﬂ?@{ Cﬁ?# tc%llrs‘(’ewga%lagb\@ﬁwgéﬂles of cor Ioo
r A\ r{%@@rlglgbcljcfbggriogw %oﬁg%; (2088 )year3jedae rold: ( g@@ve&ﬁ healtlwgi@nors This analysis
iskawsr # Sigaigicand |@re@§92@+@%?% ir@glcgﬂ% &lh&]éﬁ%t e sm%;1 éhe new marker
%ﬁ% hatl%iw qugtr%ﬂln%ﬁé & tuppdrayaliel), $1|§incfsawdélmr I8, marked (Figure 15,
ceI o Wik S i I908<F’3 (Figure 15, left
digst jeng) sty etgnmﬂ@bef@sih%sm Wit plEpEa (O PG ove 1
actly % 1 @w anels, a
Tl el Bl o e ";?“ g ps
G&l;%aca( Faemonsaip bemen ;mpumfm SroMERED I REDHRS bpparent, w

gﬁ@,lyopégilgtmﬁuy s\gnﬁlp%l?gg%rgrgpgs (k?nélﬁe rﬁﬁ’@@{sﬁﬁb‘é%g@%hbﬁé Figutes).
t her efOpst e A sipprksiex funetos o Trags drenges teroeghowidife, suppression

%sggﬁfv@?eogréﬁ%gjs&g%é@%gé’cf &Elﬁg E%SIIS\]/-? lflfﬂ’[? n%@'blf’é‘{h%ﬂf@lﬂ fas
dﬁéi a?%‘zlé F@ﬁe ?O%eg JTﬁé‘éeSas!;@#lnﬁdﬂ:a&ﬂ@mvéldzrﬁisupplmswe unction for
Ctetls bdried {fmmoﬂ%mrs incRack hfs tt o I Q%eﬁzitai{g?ttﬁ e@%ﬂﬁ ﬁgtségtq @?@Eﬂ expression

ST S e

patients (Table 1).
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Tabl e 1: Subject characteristics The flow cytonetry
data were anal yzed using a nunber of gating

waoavegees, to highlight the advantages in usPEAUR®G6/001080

CD127-dependent nethod (Fig. 7). Both the conventi onal
"CD25bri 9ht" and the "CD25i nt4Ustrategies (| abelled

9 aﬁﬁm@fqggﬁtﬁnpéﬁﬁﬁ ?g%}c\égtiilb{geimg Ruber/ifheSIRVERdLrIG vibisdS Elderly

range ues | . 1entsS conpared to confrols,
with a statistical | patisntgrwith Alzhmimeradisease in CD

bl e BT Bt e
e i B i ' mhee's (i : idg wag at the
\)\wll\lggag@{ﬂﬁnﬁhgdﬁl.nghldégs %déférn%fﬁklg&ﬁeasga?se. ?hee %%XIS Rge orme e
@l&h@sna/@fsﬁy]@gcs;caal% ghwi ro&% oLtﬁ{e fus Pgﬂmf"é% gVigy oard. Details 0

b Sudy SubjectS R JhRWirGEMé £D25/ CDASRA/ CD127 st ai ni ng
strat'egy descri bed here was applied as indicated by

gates E and F (Fig. 7c). Once again, CD patients
h q anid i . _ g’ |
showed a s’fa%!;é' 4 'Sgggétsdﬂlaﬁa{cﬁﬁﬁcé Brﬂ?ﬂé%spfs@%éﬁﬂaﬁrs

Signi ficant cr e percentage of nave Treg

I Lk, PERER, SRR GBIt T, meoicoramcoas

ht €S0 Treg percent a
i ndj vi dupl sapGreup as a resof €D4f appl yijng t he getChH

strat eqi I n| FLO. he I nventors grap t he
%r MI at gﬁhc M‘bl\/\pp OE&@ various gates frtﬁ t he

T

ﬁ)nb':ned gfoupnef 8|3opatients and contriojg (Fig. 8).

fhetpesttcorretrations (r—= 0. 85 were berfween the data
Fed f9bm t N6l CD#/IB8B25/ CD45RA st r at egyl.0®ates C and

ter
D LR LDgs nemygat esgbqand B respectivel yoa A 1 gates

LT Leda 2710
S Pt—6h } t-ed—the—nurber —CDIZ71 10

T4 egm duegg o expl usign7of the Treg with (583 | onest

AT T Lot 11Tl

expressi pn of | CDZ25, [IL.n . an atterrpt to redugg
&@)n Mm n 9$ on ADﬁ COIH‘O(BﬂIti onal T cells. . Gat { B pr ovided

2 Pge_resﬂgj_natﬁ[)becag's,E of contam nationl sopy

b2 HhtEp25+——cett$, Tthus—the data derived fromthe

Btraf @y cADrel a@% with that from oth8% gating

hew
raMegi ﬁg a A ough I§ e nurerical val ues e
2éga Jfémlfy £ 1 b 3 Exanple-9—Age Jsaézf ed

of g

CD127| OCD25+Treg in I BD patients In

Egﬁ@ggﬁgﬁfﬁggfw ous reports asserting that the nunber

nave Treg I n peripheral blood 10 declines as a
function of age, the inventors have shown that nave

T . l i H -
oot | SheoSALYe Pl B 2080 o' Sa IR Mo hale, 198 (cos-cousRO
g@ﬂ iZEgDS?*\)\/&fldtnﬁﬁivamaef _ rﬁcgry ey t(®B4*®de(t)*}@®t1tQE‘1®D§5x) gdogmpartments in
9a),, Par e icit in youn atients was du
P pres Jiecdae ot T Raos es Rl da0lec Rl HiBaRonES wieh fetveen the 2
glqu&@érb@gts conpared to controls- (Fig. 9b), whereas

there"was no difference in total percentages of CD4+
cells (Fig, 9e). i s In contrast to nave Treg, the

23 ﬁ%ﬁ?lg%:%é%g‘gi% EiRSARting TRSY MATbet IAttiEnts ?ﬁ@;@pgrg')ét.opic eczema

rfen patiefits Tand controls
Because CD45RA- Treg corepstishealihyconttplsrity of total

Treg, nunber.s total, T r I | e :
{hr oBGHRGHE ppacEron s WS Sl ot &2 Al g egtyead hosoitl
Qﬁlh bSnemlﬁ’th red of EQ,M I'lLEmr/]@e clalmpdwittel CPQ/CDQBVCP?)IBFLXXFB.g30mparison of
oad), reflective of _a _higher re .overall _i e
Sabing . 5120 v PO Hohadet OB TCEBERAD Ae fo healiy
e6thoRs, Res apaes WMok lboAgistioh NbddMh FoxP3 expression and the CD1270CD25+
phenotype. Figure 20 shows a comparison of the Treg numbers derived from conventional gating of
CD4+CD25+ cells versus CD4*CD25*CD127 gating. While the former shows no difference
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Q patients and controls. Fig. 10 provides conparisons

of Treg percentages in controls, CD and UC patients
walpoorded20 nto 3 age cohorts, indicating that tPeI/AU2006/001080

deficit in nave Treg r eached gfatistical signifi cance

in CD patients between 15 and 45 years, and in

R8idef the hmhyveebjleclsﬁamhebzema yetignis, thenneyb giating shows ﬁé\l@éﬂy significant

was no signifijcant di rence in activated and total

weajeﬁuﬁ%?%!swms‘é%%& Sents and controls 5 within

any of the three cohorts. As shown in Fig. 11, the

deficit in nave Treg was, unrelated to, di.s

Eoaimplt ; Compiariaes of SErlaing APOyIMBRENAOPIC BB {5ith gethma versus

correlated with the youn%eggﬁymlgsof di sease
incidence, it may represent @ primary abnormalj t hat

MRy Rerigeia Plostbsampled aets qurr@dfrormndmdy@ageshown& |3

10: CD127| OCD25+Treg i n bowel mucosa and nesenteric

| ynph nodes of |BD patients and controls In addition

to studying lheled: SaHj@tnm'mbm*smrqoenumalrbé@dmambﬁ and
Lynph nodes- from-freshly—reseetied—cotoni-c—specimens
from patients with | B patignts vwBRT#&d col bns SPT+A#+
esected for diyerticul0oSis or [iJjcontinence. As J;ovvn

m Fig. 12, no si’gnificant diffleflence was obser “_d

between the perc%ﬁt age of CD25 C]I@;q%?to Treg W t Bi@
1+ T celH-s—nibov Fdraiming Tynmph_ nodes
n £D and UC pat|i26#7s. The data i4hfi cate that {Agd0

ercentage of Treg 1 n nucosa and | ynph nodes is

%IeTnelél?lFl)y h|t hg{ﬁ thfmer ri pheral bl ood (as
ustide SEW E% Conpari son of
)E‘ﬂ ron in cgryén?%%ood young adul t
'l{}%é Lﬁ( ihhheral blood. This st udy conpar ed
|ntrac oxP3 stai ning versus the CD4/ CD25/ CD127
conmbi nation to assess changes in the nunber of

;S&u' at gla\Xn Iﬁh 1 tﬁé}@m)%g% %lghlﬂ@a"f\f‘&lﬁere&d iRt percentage of total Treg

t(DB4+COREORART") Olf in YHqugroeailag@f |nelVﬁﬁDﬁ%&Zﬁw1W ’m4ﬁR%\+ 1aeg in the three
narrow range throughout Iife, although the
PURIESL OIS on bet ween the CD45RA and CD45RO

conpaf fyRRdHcEmpdhisrt wamﬁkm@kjwn pﬂan& detiveidtropethabahertén Figure 21 (ie the
that of conventi on T cells i |
Heatatonie @ﬁmltgr%ﬁs, ?aﬁﬁ’e‘” é}ogmu?egs 051% Qﬁtg @gtg\g b Qﬁ@ ?mount of IL5

V}ﬂ‘@u‘&@c} loR 28 h&Ks Mﬁmwecmeww h@s@l’ddst@rmel (1D ks avaltable for a subset of
rumheparin tubes. Cord bl ood sagﬁ) fé fro

f aibpidsé§ esthmeaticainds Hagsigeoup eflrt Asimatingia died gyoug{ntassenown |r¥ Table 4.
delivery fromthe clanped unbilical cord in the Nepean
Hospital . Mononuclear cells were isolated b

Fi col | - Hy pRghlke4:(Suisect inanberhtor I‘caﬁHaM nermhﬁalda)fmﬂ sampjes

whf:al sl e) to

r adi-ent—cenptrifugatioen—rthe—EtthicsComittees
West ern Sydney Area HePT-h Ser Vi ceSPEMPNONEd t 1e SPT"HDM IL5*
study. In Figure_13, conventional, gating for CD§+CD25+

bel s was applied to sanples of| Hord blood

M/F 07 7110 207

Age 25-57 20-52 14-24

25 SPT Skin Prick Test Negative to all allergens tested
SPT* Skin Prick Test Post (>3mm wheal size) to house dust mite (HDM)

HDM IL5 Undetectable IL5 levels in PBMC culture after 48hr stnmu!atlon. with HDM
HDM IL5* Detectable IL5 levels in PBMC culture after 48hr stimulation with HDM
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and peripheral blood fromyoung (20-25 years) and old
(>60 years) healthy donors. This analysis shows a

W@ @nioid4e@nt i ncrease i n CD4+CD25+ Treg cel | s PCT/AU2006/001080
t hroughout life. Using the new marker conbi nati on,
illustrated in Figure 14 (upp# panel), this increase

ﬁﬂpl{as?%g}'ug Ty RO, gf dsgé(g\iﬂﬁw e %\gprglétlﬁfﬂr?]& pid %ﬁ\@fjsc?%%d detectable
IESeRe dibbsar t6 HDM in k@fute, Radiabse, théﬂdtelmoCMEle ima significant difference in

thg);@"gng%ﬁlgpﬁa?ireg 2&!)%5@2%138?%'0}3@#“ ; ﬁhep gr!g?@ggﬁmv r, b6th the naive
qb*ﬂdﬁ ['P?Q/#?gi a§Dﬁ5Bérceﬁf5@SofW@@4appab@mt arw tie ratio of
i'ghly statistica

nifica di fferences in
BD2RED L7eDAIRA" 3 agés’f@a%w@@ﬁ% J mgélv%)s‘gmﬂ@n%@@feased in the IL5*

sﬁﬂf%%ﬁ{pg{;? o ?r#ép?&g%‘rsl[gpc‘f@sfﬂﬁgﬂmre%twg %&Hnﬁatf‘c%ﬂ&ﬁsﬁshow a significant

Oh assays were perforne

Habme it eltdubtimondiedrencellhenb as irsraabe itthé ratiogf nditeHo activated/memory
CD4/ CD25 , an 127, as indicated in Figure 17, upper

Pagrdn gerippE8i0dssays i ndi cat ed equi val ent suppr essi ve
function for cells sorted fromdonors in each of the

three age cohorts. Thus the_shift from

eRxaregle 15 Compadisen efcirculating Trag pynbesin mlen&\g@bﬁ)g@n s syndrome

does not affect functiQpalsfediih ycBHtrd)IQ vitro. Exarrpl e
12: Conparison of circulating nber in healt

e! dePbrphoro sl bortetd pinpy Shoatess ahdhom srieniielar ormald] and 17 age
r al 0 r 4 .he

e

&Vbnﬁﬂhaﬂ@ﬁﬂﬁﬁb@@@br@smmﬂrweﬂwm dlagmfsécbaocmglng rto)tlme European criteria (29).

%é@%ﬁégﬁg S@ jﬁq?%gqeggggsgi AR aﬁ%‘a}{?’tﬂﬁﬁ tggﬁ\%@yr‘egﬁells were higher

d?o?ﬁé peibhtOThé inBedaiisBeG dler tB?@tarﬁiré syeafistrtbtion.
stu su Jects are glven|ntable2 NCl = No

_Cogm tive Inpairment AD = Al zheinmer's Di sease As shown

i r@. :

S oSS T it g

Treg _(CD4+CD45RO+CD127I o0CD28nfpctioinpar t ment's in

G R0y SR S B AR B Aoy g

@h@ék@@ ME&@JFEﬂeﬂte?,%hldagerﬁﬂe patlemis wwibllpamlarygmféct@g (seroconverters St
er in patients w

Nisaprin ioghl rianoormerts AUy At cardr - SV oGP R VB0, eigioned immune

?&%ﬁs’t@tléﬂ H’iQéa%e ERP?(Q ViRkér Pﬂéﬂ@l&tﬂﬂ%am mﬁt thmpmmfdnmary infection

evel of 20 U, were sta
whd B owazf/zemﬂa/ TDSRYY Higeaes. WD Hisier IhsteRy Bith §‘EthfieYﬁ<PVH5| agents; The study

r%{% l??%rg&f 55’(% t?or Ehnea ?fﬁﬁ'éaCQrftrat RRa %%%@Qé@lcéssarﬁhﬁé’\ﬂuémlnstltutlonal

controls ere was a clear
ReviewBatridon bet ween FoxP3 expression and the

L2 e S, oS PP PR e S 2075 and
%e@?ﬂﬁ@iﬁ%ﬂ B ﬁ%m g@fu?wo%@m@a@wm et apﬁgj‘t franh tHoee with IRD,
SAb[ecbeS v NS U RCTBRT b RDLS CONE el SHE Pl bais of ODASRO
Ryt YorSh@idd $hatthe Treg increase in IRD patients was principally within the CD45RO*
subset of CD4* T cells.

To measure expression of Foxp3 within the CD25*CD127 population, cels from a patient
with IRD were stained with a combination of monoclonal antibodies to CD4, CD25, Foxp3 and
CD127. 96.7% and 97.8% of CD4*CD1270CD25+ cells (Fig. 25, left panel) fell within the
CD25*Foxp3* gate and 97.8% of CD4*CD1270Foxp3* gate respectively (Fig. 25, right panels).
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increase in Treg cells in eczema patients. Exanple 14:

Conparison of circulating Treg nunber in atopic
wEaio7en4g0 wi t h ast hma versus heal t hy control s PCT/AU2006/001080

Peri pheral bl ood sanples were obtained from

i ndi vidual s as shown in Tabl e438: Table 3 : Subj ect

umber s f or ri r I i rj ion of
TR PRI et p R HBL FlepRatchel—eR S GO pREIdETand Gyoression o
Fb&s3 proteinwithin BIMTOB26atellsi ze) to any allergen tested A-

Non- ast hmat i + r-di agnosed. ast hima 0 .

Fi ARV 1 ith bR 31 G PELIeaR YN r LD g with RO.
RRfRRA BIr@bnleRbR! bk Fﬂ\ﬁ@éﬂéﬁ@?é@@l%ﬂa@)fe%r havet Meg and the
ercentage of nave CD4+CD25+CD127[Q, RA+ Tr eg |n,tqe ,
cfffw@ee sebhedcttatighicaligianificance i theedrouponihaadvansed wisedse being treated with
/gﬁrformed on patients derived fromthe cohort in

I'g

ure 2 1 (ie the non-atopic control group is the
same in both sets of data). Data relating to the

amoynt o L r od : N PRYS

cul el e BB St SRARYAT TR et in P tn relangma.

su bSIﬁEtu@ibs atrapttes ﬁK {he asdwigrinsiitats fcbrrcmga Rekséarckgatdlh@ Aastid Hospital in

4 asthmatics in the |15 group), shaown, in, Table 4 ,

MelbAene. TogBgeERM o8 & RoTPSFAl LIEQ@E%R%@P i EPENS’ o6 petens
b [ 6k o @StacdiROMBI MR weke Blbd 3ainlcepaensek over a

%g\gitﬁ)g§$asb§$§wse%(h&Peﬁdgﬁd(Tist Post (>3mm wheal = si z%)p,gt 0

iobero! tigeks, ioiaseess Smp-dariciupions Dnlded rupbF withinjag individypls

in PBMC culture after 48hr stinmulation with HDM HDM

| LS+ Detectable IL5 levels in PBMC culture after 48hr

stinmul ati on . : j ' : Vi di ng

t he asthmtitgbﬁgj‘{]%%frggt og*éfﬁr@?ﬁl*‘i@‘é"r@% E@H’Q%

detectable IL-5 after sy to in culture, and

those that did not, rgéﬁg'ﬁe;—g&* ﬂ{}%fi cant

difference in the perreny age mf |totgd Trleg

(CD4+CD25+CD127| 0) bgtween i'he gr oups.| However, both

the nave CD25+CD127||3?‘§)@ RA+ Tr pg a_per cent age of

CD4+ T cells, and th (e} CD254CD127| OCD45RA+ t o

CD25CD127! 0CD45RA- T?gg@‘?ﬁ. t:o@i mi—frcant|l y i ncreased

in the 1L5- group coffg@féd foFt ﬁe 27t hgr groups. Thus

HDM r eact i ve asthmatll. 'B ti enbt‘ds show a significant

increase in circul at} reg—eerts{ and an

increase in the ratiprofgnavemt ¢ acti vatied/ menory

Tregs in peripheral btrood. Example 15 Conparison of

circulating Treg nunber in patients with Sjogren's

syndronme versus healthy controls Peripheral blood from

18 primary Sjogrens syndronme patients (all female) and

17 afeshown in Figure 27, there was a good correlation between the Treg numbers derived from

staining with CD4/CD127/CD25 and those from CD4/FoxP3 analysis (right panel). Treg numbers
were generally stable over periods of more than a month, with patients with generally higher Treg

numbers showing more longitudinal variation (left and centre panels).
The patients shown in Table 6 were enrolled in the LUD2002-013 trial (vaccination with NY-
ESO-1 + ISCOMATRIX). All 12 patients had advanced metastatic melanoma.
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mat ched fermal e healthy controls were stained with the
CD4/ CD25/ CD127/ CD4A5RA mAb conbi nation. Primary

wEp@gnenso syndrome was di agnosed accordi ng to PEEAU2006/001080
European criteria (29). As shown in Figure 23, the
percent ages of nave and tota#4 (but not activated) Treg

cells were Iy t The

i ncrease 'Eabgerﬁl)]’ gé}gﬁf&ﬁt“%gﬁ Oﬁ'}rﬁg&age | stlpﬁka)uztgl on.
Exanpl e 16: Conpari s Q 0 rgul a1| eg nunber in
patients at dlfféngnip_ﬁﬂéxge Y4 ﬁ# ction

Peri pheral bl ood{was ¢ftai ned fr om 2% HiV+ patients
wi t h advanced di §gase (RusiTjUniversity WNedi cal Center,
Chi cago, IL), 10 |pati & s wilthFprind®d iinfection
(seroconverters, JSt \/1, ent Hpsplta{g Dar | i nghur st
NSW Australia) artd—FH-V+—pattents vvrlu devel oped

i mmune reconstityti oni@ sease FI R[b) (Bt {Vi ncent
Hospital). Al patienits, except, those wijth primary
infection and 3 qut oi&G?R wiqfh Jﬂic_&age di sease,
wer e under therapy V\Aw‘y ant i -rmtr&pviggal agents. The
study was carri edout—wthtrhe approvaljof the Central
Area Heal th Servijces &ffd the RMsh|In@tit/uti onal Review
Board. Representati vel{cj7 ow pr o&dl | es e jshown in

Fi gure 24. The padttern—of—CB25—ang—Ccbi27 expressi on
within CD4+ T celll s wagy not aIMered Th datients with
H 'V, apart fromthose wtih [jR 1er§t ere was a
massi ve i ncrease | +CD 27MQ;9J 5__|Subdi vi si on on
the basis of CD45RO e essiionyg ndi cad ed that the Treg
increase in | RD pat %m)“fi& WS p||\AI nir pﬁutrq within the
CD45RO+ subset of| CD4426T celll sF To nBAsure expression
of Foxp3 within the CD25+CD127to popul ation, cells
froma patient with IRD were stained with a

COMRd BdknaR F%Ure%n @ \aniaion #NTred adkss b@r@%naﬁ@%as no more than
Foxp3 and CDI27. 96. 7% and 97.8% of ﬁlDél ' CD25
w@s'eqagpgrem:m dne lomgitugiea! ts’luﬁbﬂ“é*"')" it Elgwre d'¢ envaflﬁt@n was essentlally random,

7 + gate

S LR ey A AR (e e M M BT e Dl o
hi gh rate of concordance bet ween the CD12710 phenotype

22|d| ?ﬁkﬁ)?esLﬁmgg%%gﬁég%f %c%a?ﬂg gp}@t rmnfebéa%:é@%%ﬁsplant patients

Si g ni fi caneisys those ﬁﬁdﬂﬁhlc renkd M‘rura,amtlmrt\nathuuit dialysi.

genBaip.pt R BeteR G AEipae et At R wis BRtaleB B Prince of Wales
Hbgﬂaha@né} @bﬂaﬁstdfmlpaﬁér@mé GiGEH 6 abiier7.t he group with
advanced di sease being treated with ART. Exanple 17:
Measurement of circulating Treg nunmber in patients
Ty FBIGRR Tl Bl 8508 0 g g 1o i en
failureMedtiseveneesnotligle do nexuire eialysis, ddielysis 1+ haemgsiiedysis fqg| qhmuc renal

f h h
robl SRR TRl P PR accl ne. trial but vere

bled 3 tines per week over a

Patient ID _Age Sex Group
3 26 Male CRF
43 35 Female CRF
8 37 Female CRF
31 49 Female CRF




nunber of weeks, to assess day-to-day fluctuations in
Treg nunbers within an individual. Table 5: Patient

wo pdooioneieé on for data shown in Figure 27 As shPGIYAUR006/001080
Figure 27, there was a good correl ati on between the
Treg nunmbers derived from stayging wi th CD4/ CD127/ CD25

nd those from CD4/ FoxP3 anal ysi s (frl ght panel). Treg
ercantjipied): fatintain r9naéfi§e@5@ Sty 0 aqumaerwhe%bleod

Tham a monti,— Wt pat T ents Wt generat -y higher—frey
nurtRatisntdBowi ng_mor e Agdai t udilnal _varSekti on ([eft afpup

ﬁntre panel s) 5ghe patients sr]\%n@ in Table 6 e

LIN2OAN2_-0O1 2 + 0 vt

rall -ad 29 ‘(e ni o
ettr-orteta—+ri—tn CODZUU0Z=ULro tijrar —vacuoriract LI o i

NYESO 1 + | SODBBTRI X). All 12 Maiéients had adgapced

tastatic nel dggma Table 6 : tl %n i nformati Q&Epfor

ta shown in Eldure 28 As s MK Ei gure 28

yariation in Tigg numbers aftdrMe\@cc:l nat i on WABRRO

p aremnt | I lne | Orrgrl UUI TIdI S rbl1UVWI
4 Fiqure 27, TH® variation waMassentially rafBbm 5

,,ut PLLEG. Xal ues él sing in somsn[ﬁqtl ent s (eg 1 &Eand

QT |Tg‘rrr“ejrh\ L= {Oﬂ 1nn\ F:\ “ba_CIIL

Tirculating Tr qegsnurrber [ n reria\ha|§ ranspl ant péCRsnt S

Versus those T _chronic Tenal faiTure, W th ol w thout
ialysis A grodp of 60 patie tMal&yi t ' chr oni c | CBRal

{Oal lure (CRF) ’Vc';l? enrol | ed at t#’éﬁaféﬂ nce of ngﬁﬁ i 0

Hospitah——S —bPetaits—of tihepatients—are vyen—i1r
pat otV

Zable 7. Table 77 Patients in |rkremale di sease s{ GB§ of

Tregs in peri pii al bl ood (CRH = chronic rena QEEi [ure

ot--severe enol to reguire di J | ys

jmen;alr\éi JSFEVFW chronic rendlydailure, Tr antghpnt =

reciprent of renal transprant)| tSTabie 7 (Tontimued):
Patients in rendl disease studyWad Tregs in pefRbher al

)FBI oodTable 7 (¢ g@tl nued): Pati g inrenal d @ﬁese

Study—of—FregsHH—pertphera—ko68-—Peripheratl
20eukocytes fromBehe 20 pati ent|svalem each group| GRFe
tained with CD25/ CD1277 RA and gate a%
§<1ndi cated in Fidgure 4A As sh i@n Figure 29 REP

gunber of acti ygﬁed/ menory Tr g4 4RS hi ghest Diatygig
I

drarysts groupand towest i tjie transptantation
&r oup. and the|dBfference was |Jtemelestical ly DlalySlS

i gni ficant. The,recudtion in LM er was probahl

aciH t _aof +ha cunnrnrc4\ ,qp¥ ucarl ' S'S

rocour UT CTITC | ||||u1|u UPPTCooTviCT T 1 TCT ™

o event graft regection. The naremalkr eg nunberBDmygisnot

vary significantly wthin the [3 groups. Exanpl €_19:. USE
B the anti-hundh coa/ coes/ cDIMARDASRO mAb cobialysis |

430 detect Treg @(51 nmacaques Perjiypheral bl ood NaEE,XS'S

obtarmed—from3 macagquesas—part—of—a—vacetrraat+on

Ztudy carried 062 with the apgrfemale of the Uni Dlysisty

f Mel bour ne and.CSI RO Livestd | ndustri es AnbrrEI.
' i oh24nd Et hics Corbel@ fes__There S'§

t—t

x4 fferent groupgg controls (11 @H@eect s), a g'gggsis

freated Wi th Gag_protein (10 gubjects) and a group
ith Gag8 Env. Pol and fRTEIEVV (10 sub] Bilysip.

47 60 Female Dialysis
52 64 Male Dialysis
54 64 Male Dialysis
32 72 Female Dialysis

19 72 Male Dialysis
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Peripheral blood leukocytes from the 20 patients in each group were stained with
CD4/CD25/CD127/CD45RA and gated as indicated in Figure 4A.

As shown in Figure 29, the number of activated/memory Tregs was highest in the dialysis
group and lowest in the transplantation group, and the difference was statistically significant. The
recudtion in number was probably a result of the immunosuppressive therapy used to prevent graft
rejection. The naive Treg humbers did not vary significantly within the 3 groups.
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| evel of cellular CD127, CD4 and CD25 expression,

wherei n CD127| ONCD4+CD25+ expression is 5 indicative
w@booa/oragul atory T cell or a popul ati on of regedEHATROP6/001080

cells. 2 . The nethod according to claim1l, wherein

the step of anal yzing furtheﬂQCon'prl ses determning a
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CD25 expression. 11. The nethod according to claim9,
wherein the at | east one cell has previously been
was@aped2d or CD25 expression, the step of anal pei/Ayg2006/001080
further conprising determining a | evel of cellular CD4
expression. 12. The nmethod aggording to any one of

| ai oS, 9 | i .
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r%&b@@@f cf-ﬁd?r%hffe%t pdtdtsipbles$o AREtioR! ASbaP05175@ 348, one

ent etermnin Ve r exp essi . e
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Ieve re Sio

exp
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The kit according to claim15, wherein the at | east
one additional cellular polypeptide or polynucleotide
is selected fromthe group conprising CD4, CD25,
CD45RA, CD45RO, Foxp3, CTLA-4 or CD95. 17. A kit for
guantifying a popul ation of regulatory T cells, the
kit conprising at | east one agent for determning a

I evel of cellular expression of at |east CD127. 18. A
met hod for quantifying the anmount of regulatory T
cells in a primte biological sanple, the nethod
conprising analyzing cells in the sanple to determ ne
a level of cellular CD127, CD4 and CD25 expression,
wherein the quantity of CD127| OWCD4+CD25+ cells in the
sanple is indicative of the quantity of regulatory T
cells in the sanple. 19. A nethod for quantifying the
amount of regulatory T cells in a primate biologica
sanpl e, the nmethod conprising analyzing cells in the
sanple to determne a level of cellular CD127
expression, wherein the cells have previously been
assayed for CD4 and/ or CD25 expression and found to be
CD4+ and/ or CD25+, and wherein the quantity of

CD127| ONCD4+CD25+ cells in the sanple is indicative of
the quantity of regulatory T cells in the sanple. 20.
A nmethod for diagnosing in a prinmate subject the

over - producti on or under-production
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of regulatory T cells, the nethod conprising: (a)

obt ai ning a biol ogical sanple from said subject;
wa@pailo)442mnal yzing cells in the sanple to det erPETI8aU2006/001080

| evel of cellular CD127, CD4 and CD25 expression

wherein a | ow quantity of CDPA7i OWCD4+CD25+ cel I's in

the sanple is indicative ofguggsr production of

regulatory T cells in the su1ect and a hi gh qua _|y

of ~ CD12AIrsfEednasifyinged tegulatery aeher 8 aapulation of regulatory cells, the

di,cative of over
St Bt ol A AL ATk, LGRS LY o5 bl o
laIedT @B II=ATDY P e@D4pamid©mH expresélorr e\g'aieant OD 127Gt CI325¢ expression is
associated With i ase, or a

ingicatye Spo E0v'ploR T 9e P‘éﬁ‘ Wpu@ﬁ)g%ffqgm%%agﬁ ¥anspl ant at i on.

22. 2TheTg@Hé%d %@d?dlﬁb 0cldif ﬁ'wﬁbr@nztﬂe sihef ehalyzy further comprises
over - product 1 on regulatory T S s

dahetnMnlm iamers) i Q@ﬂ}ﬁ%ne@r%?%ﬁ%n% |e@é20@ﬁeﬁdd%l%ﬁir?ﬁ'ﬁ’l'ar poﬁl/pepnde or
Pﬁ@% gﬁo%l | ular carcinoma or HV infection. 23. The

P 50 &ecor di ng to any one of clains 20 to 22,
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%WWA gg,b@@gg Wi th no autoi nmune,

noi nflammatory, allergic di seases, hepatocellul a
car &. norfhe mathgdraceording 1 amt enei drelaing o Ar weareip e primate biological

R T R e R L T gy
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cel [ ul ar CD12 and essi on

Xpr e
I ow Guanthe methed a@m@mt@\m lmsc1et Wh‘%e"\i‘Aﬂ@ "%eé}??ﬂl cgmprises the
én%)sof’d' cative of a disease in the subject. 5 26. The
hod according to claim25, wherein the disease is
sel da} ecbiaining a fimatgrkiolggicebsepiblesi ng i nf | anmat ory bowel

d se ft Icgnt%jﬁ[r;ger%ﬁ[sges*'%ﬁé C%g%(l{thlﬁqﬁé %ﬂhﬂﬁ%el 5] |éa?tsbﬁPle with antibodies

arth I'cC art uveni
dHicatoé toands b’éiV@la‘aielC[IihZ%e(HMeandlwﬁé,t ocel | ul ar’ car ci nona,

HI V nfectjon ot her, .dj sea hat i s associ at ed
Wit hcb cH Jﬁ&t@g%}? "ﬂ% stana 'l t‘? V\bcfy &%Iaggory T cells.
27. ? nejaRgnd ME ﬂG@G]térﬁé’my@@nél e ommwcwcofzs*reagewunor y
T cells in"a primate subject durin othe

Ui S Geesecit CREE PG G- GRUroR oD R PASE 4 RASHAb B cell or 2 Populaton o
CORLY S A,

9. A method for identifying a regulatory T cell or a population of regulatory T cells, the
method comprising analyzing at least one cell within a primate biological sample to determine a
level of cellular CD127 expression, wherein the at least one cell within the sample has previously
been assayed for CD4 and/or CD25 expression and found to be CD4+ and/or CD25+, and wherein
CD127'%CDA4+CD25* expression is indicative of a regulatory T cell or a population of regulatory T

cells.
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(a) obtaining a biological sanple fromsaid subject;
and (b) analyzing cells in the sanple to determ ne a

wo eweh14gpo cel | ul ar CD127, CD4 and CD25 expr essPOIAU2006/001080
wherein the quantity of CD127I owCD4+CD25+ cells in the
sanple is indicative of the ddantity 5 of regulatory T

cel l1§,h eﬁ@‘? H\% hﬁ@'&‘gdo?duégto ol 9 Richihe tha G @ast dhe ceiPh&d ;ﬁemusly been

se state or infection is select
afséafym bh@??emsmmm;estep aignalyzingifuriheiesmprising determining a level of cellular
| mrunoi nf | ammatory or allergic diseases, or
CH288PRS9Nt i ons thereto, infectious di seases or

canqer TR metHag ap@kdicto @iy Odwingein thecdt ekaaﬂh ohe celvhag prieviously been

th h
qa$§a<ﬁ &r.@{gi%alx%@ggghngéehgég pﬁ@pajmpgﬁgr?r%é camgrgglgedeée(rrgp ing a level of
grulér'@bﬁ%&ﬂ)@&lo‘nn a primate subject based on the

ulatory T cells in the s bj ect,,
met Had éfdmmretmdragcoer tooaw@ne,ph@]a@s §ite ! gwf(%em gmgrﬁgrngle comprises

tér o Qd) 5 tb J%Fﬁ?ﬁt']n@ﬁ‘gld Ft(lggﬁt @ﬁl?’séélét{e{i‘ gﬁ@ﬁ&d & bﬂeés'ﬂ 8ne T ceII at least

eve
dﬁ@@m p&le éﬁeasnomfm)?éf T1 céllh:e aﬁemmnetqnzkseoze T cen

t h e h’u arft kl&f9rcgqn?(y@g i aa‘i?rlﬁ‘? Sa]arnallﬁory ﬁ é:lelggrnféfbéblé@y O regulatory

Pedfis tthd 19 oh‘r?ﬁsﬁgrbt ldast ofle agenoﬁsr @ete?fmnlr@a)leuehﬁ cellular expression of at least
over-pro uction or under-production of regulatory T
@@1275 in a primate subject; (b) an autoi nmune,

i
pr o dfﬂ: p(';'fsﬂlet | onE@EMg o} clﬁiH £, erg\?rleﬁ\atfgég Egjstgf(r;e agent IS selected from the

grodp eomfirisieq sk leabtagnei mt:ﬁeaaaamb@dy @ ehleast aﬂaw@@wﬂeqﬁﬂ% specific for

aﬁ@]} ity of regulatory T cells in a primate subject
ein said kit conprises at |east one agent for
anal yzi ntheitl cev@dinglo ofairh nulfartheeoqmpessg airleast ongt ageatferdetermining in

CD1 27. 32. The kit
apemae sublgata @\?ﬁg oﬁ&eélﬁlgrc g@geéglﬁré 8{) gtgees %3 g@dﬁp\é‘@i{:{eﬁﬂéﬁn polypeptide or
@‘PW“C'&% 7 anti body and/or at Ieast one

gonucl eotide specific for 3.. The
accoﬁ@h n@het kit ascerdiag tacglaiin hogwhergip t%@aéfeﬁe@ge aﬁ@ﬁmﬁleqellular polypeptide

8? D @Iu%cﬂge A R troRNRe ?%g{)"c?rﬁ&fsmg @Al Chps, IED48RA EGBA5RO, Foxp3,

expression o east “one addi ti onal
caLA4loaCD§mI ypepti de or pol ynucl eotide. 34. A kit for

o o e Rt Aol AR o (Sl o8l R i o8 atfast one
S %ﬁp rﬁ;;- g%tgﬁg?ﬁ% aggvse?éfoctre]lnﬂr aRpressiohef atleast20 187 ki t

cel | dBar Aemgth@ggr&qargfyl fre] Eg@g&)ﬁrﬁté@%ﬁér{)q &IIL % g prﬂfate biological
sample, the method comprising analyzing cells in the sample to determine a level of cellular
CD127, CD4 and CD25 expression, wherein the quantity of CD127wCD4+CD25* cells in the
sample is indicative of the quantity of regulatory T cells in the sample.

19. A method for quantifying the amount of regulatory T cells in a primate biological
sample, the method comprising analyzing cells in the sample to determine a level of cellular CD127
expression, wherein the cells have previously been assayed for CD4 and/or CD25 expression and
found fo be CD4+ andlor CD25+, and wherein the quantity of CD127vCD4+CD25* cells in the
sample is indicative of the quantity of regulatory T celis in the sample.

20. A method for diagnosing in a primate subject the over-production or under-production
of regulatory T cells, the method comprising:

(a)  obtaining a biological sample from said subject; and
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35. The kit according to claim 34, wherein the at
| east one agent is selected fromat |east one

wW@riorACBR7 anti body and/or at | east one PCT/AU2006/001080

ol i gonucl eoti de specific for 127. 36. The kit
according to either claim 34 ? claim 35, wherein the

di sepse Mbigity Qs inthe S tod¥eriRe 39é\@FéfedIldidr ON12NED4 and CD25
roup conpri sing autol Mmune, | nMMuNoOI nf | amrat ory or

2PI°&YYl ¢ di seases, or predispositions thereto, _
| nf eeekdIg |6H aﬁeﬁ‘wﬁ@%f @rDﬁmﬁS!*CD%f ool hé 5aAGE Y fliBflive of under-
4, erein the therapy is

to claim3
pEedvigiianteé regplato?D odis Oothe 8dhjesh a8@a highguitity ai €DIRTIVEDATD25* cells in

; [ .37, f h I SL.
P ReofoR Bhighh e b ol Rioh rollGlol ™ sl Histhadt Ui o
exprdssiToe nwthodtactoedisg toeisim a0ldiHeteima urelet-produdtion of regulatory T cells
Qr use |

.pol ypept, de or, pol ynucl eqti.de. 39. A kit f, n ,

’graég&@%dng' "Ff@E‘B@%ge%P‘thﬂ%‘ﬁaé%yorf 8r Predigpogitions dhetgigyr @ with organ

tRihsplantigd.i on in a 5 prinmate subject based on the

quantityl_ of regul atory T cells in the subject, wherein

sai ki tThe s1epof secording tp elaist 20 weeralg entoveraroduetion i ieggatary T cells is
1.C : galp . t t ;

S8Rl nesi] ShoRIESRLN sl s eifBir e or

infegdiom.at i on of regulatory T cells, the nethod

co i si-ng: V7 t l.east ell within a ,
COmR < 0Pl APRER Ry Ble 43RE1s A0 £ Mgl i comprcs
oomtidar'glb dhe GIAAY, ofC(IEmZafw@m5€w$€ig§h@t@amm@©?t@héu from the primate
+ + r is indicative of a
Sﬁ@aﬁ Mﬂe mﬁﬁuﬁﬂ%%?PDﬁ%%ﬁe@%ﬁ?%@le Freasiagalcantiol sample.
cel 123; RE niethbd | i | i
wherein said, a? bﬁgg@ tgggf?gﬁf@%@s%ié %%Wb%{é%aft one control
sample Th&oket REwRiR Selbectiwily no cautdinamunes tnmutiowfigmmatotyeallstgipdiseases,
i r I.8ES - Lhing.a level of
PR RARLHaltholnd bIAEh HERRRIRGE {1V el B foRS neto, or ot
disehdeq that arp assppietpd iwillea ohange jpdheyquaniiteafrégitatoryPcelid met hod
for sksol,at | -equl.atory.T cell or . .a popul atjon of |
regu2 at ﬁ‘@étlﬁb%é@rl(ﬁa@,ﬁow%n PRRIE SYb W'%ﬁagﬁ: e(ragthodncompnsmg:
anal(3)zi obtaiing kerwigicairramele from\shiti Ritjec apd | mat e
bi ol Qgi cal, sanple to determ ne a level of cellular
CDléé} e APAIEEG;i G Iniecsaninie toHeterming a loyel ob prliulee CP124, CRrend CD25
ekitesswAnpl e has previously been O assayed for CD4
and/ or CD25 expression and found to be CD4+ and/ or
CD2 shereiridowquandityrof €D1 27PreNrOR2T mets+HN dhepraeplsi ipindicative of a disease
irltﬂgbl?bie‘c{ ve of a regulatory T cell or a popul ation of
t

regu ory T cells; and (b) isolating said at |east
one 28l The wiethoe iancosdiigrtoadiair @8 swheveie theedideabs is@alcted from the group

oFHRATGRRER vl 5 FA0RE B 2B Rkl s, jente
idiopathic arthritis, juvenile diabetes, Kawasaki disease, hepatoceliular carcinoma, HIV infection or
any other disease that is associated with a change in the quantity of regulatory T cells.

27. A method for monitoring the quantity of regulatory T cells in a primate subject during
the course of a disease state, infection or therapy, the method comprising:

(a)  obtaining a biological sample from said subject; and

(b)  analyzing cells in the sample to determine a level of cellular CD127, CD4 and CD25
expression

wherein the quantity of CD127wCD4+CD25+ cells in the sample is indicative of the quantity
of regulatory T cells in the sample.
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s assayed for CD4 expression, the step of anal yzing

further conprising determning a |evel of cellular
W@DRG/0eMpr essi on. 44. The net hod accordi ng t o BCHADRMZE/001080

wherein the at | east one cell_has previously been

assayed for CD25 expression, ¥he step of anal yzing

furpger Tﬁ&ﬁi@{hb%&gﬁdﬁgtt@ EIHEMJ” dhéreh ayediscabe §t§ie|dr'|nﬁéct|&D§ selected

expressi on accordi ng to any one of
froinaitimes gt@upt @oryrisingh eutsimmynae impomf ey 20 @ligreie  Aisgases, or

PR B E BB B et Sl o ar polypepti do or
\%)l )29._UC|T?@tnetﬂ@d ack6rdingto dlam 27, vdmmrrtb@thbnppisyhéfnoﬂmmpy
el 2P RonetansBY mrRac A tagnns Gt et os 8 fgphse Rfie tr nfecton n a

pﬁllﬂé‘[](e %H’%edt’ Eés@g orﬂhe |q§ér’fﬁ J o‘f’fé@ulét@@lﬂ qfiif Yhe Bulsjedt | thevhethod comprising:
SO he nmet hod according to any one of clains
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r'i si'ng aut ol nune, I ergic,
ekprossivni nf | ammatory or i nf ecti ous di seases cancer or
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Oi/‘fgm%'gwe"d ifléetsaipleng Regul atory T Cells <130> 715732

<170> Patent!|ln version 3.2 <210> 1 <211> 21
<2133 DM'Q%PS%'”AGQ 3gnesisel <220> <223> synt heti c

25487 PROToR IR RS ol drastonT ek dfmat st

(b)  an autoimmune, immunoinflammatory or allergic disease, or predisposition thereto ina
primate subject; and/or

(c) a disease that is associated with a change in the quantity of regulatory T cells in a
primate subject

wherein said kit comprises at least one agent for analyzing a level of cellular expression of at
least CD127.

32, The kit according to claim 31, wherein the at least one agent is selected from at least
one anti-CD127 antibody and/or at least one oligonucleotide specific for CD127.

33.  The kit according to either claim 31 or claim 32, further comprising at least one agent
for determining a level of cellular expression of at least one additional cellular polypeptide or
polynucleotide.

34. Akt for use in monitoring the quantity of regulatory T cells in a primate subject during
the course of a disease state, infection or therapy, wherein said kit comprises at least one agent for
analyzing a level of cellular expression of at least CD127.

35.  The kit according to claim 34, wherein the at least one agent is selected from at least
one anti-CD127 antibody and/or at least one oligonucleotide specific for CD127.

36. The kit according to either claim 34 or claim 35, wherein the disease state or infection
may be selected from the group comprising autoimmune, immunoinflammatory or allergic diseases,
or predispositions thereto, infectious diseases or cancer.

37.  The kit according to claim 34, wherein the therapy is chemotherapy.
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<220> <223> synthetic sequence <400> 2 ggat gatgcc
acagat gaag c¢ 21 <210> 3 <211> 25 <212> DNA <213>
waodrPiae@l <220> <223> synt hetic sequence <40PCT/3U2006/001080

aact gt caga ccaccacaac cacac <210> 4 <211> 26 <212>
DNA <213> Artificial <220> <§§3> synt hetic sequence

<4 h :
5 425233;2;"( h%ﬁ(&tag%%@q% ??\,It ?’Icecolt gllamjg%d@@@ fathercompsising atdeggtone agent

A6 220> . < _ . '
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39. A kit for use in predicting a response to therapy for a disease state or infection in a
primate subject based on the quantity of regulatory T cells in the subject, wherein said kit
comprises at least one agent for analyzing a level of cellular expression of at least CD127.

40. A method for isolating a regulatory T cell or a population of regulatory T cells, the
method comprising:

(a) meﬂngatbaﬂonecdleﬂnapﬂmﬁebbbgmmsampbtodemnmnealmmlm
cellular CD127, CD4 and CD25 expression, wherein CD127ovCD4*CD25* expression is indicative
of a regulatory T cell or a population of regulatory T cells; and

(b) isolating said at least one cell, wherein said at least one cell is CD1279%CD4*CD25*.

M.'memwmdmmwmgmcwm4QmemmeﬂamﬁmdwmQMMacmmm%
determining a level of cellular expression for at least one additional cellular polypeptide or
polynucleotide.

42 A method for isolating a regulatory T cell or a population of regulatory T cells, the
method comprising:

(a) analyzing at least one cell within a primate biological sample to determine a level of
cellular CD127 expression, wherein the at least one cell within the sample has previously been
assayed for CD4 and/or CD25 expression and found to be CD4+ andfor CD25+, and wherein
CD127%CDA+CD25+ expression is indicative of a regulatory T cell or a population of regulatory T
cells: and

(b) isolating said at least one cell, wherein said at least one cell is CD127'%CD4*CD25*.

43.  The method according to claim 42, wherein the at least one cell has previously been
assayed for CD4 expression, the step of analyzing further comprising determining a level of cellular
CD25 expression.

44.  The method according to claim 42, wherein the at least one cell has previously been
assayed for CD25 expression, the step of analyzing further comprising determining a level of
cellular CD4 expression.

45.  The method according to any one of claims 42 to 44, wherein the step of analyzing
further comprises determining a level of cellular expression for at least one additional cellular
polypeptide or polynucleotide.

46. At least one regulatory T cell when isolated by the method according to any one of
claims 40 to 45.



5

<220> <223> synthetic sequence <400> 6 ccccttgttg
tttgtgagct ttag 24 <210> 7 <211> 26 <212> DNA <213>

waedorpiae@l <220> <223> synt heti c sequence <40PCT/AU2006/001080
t cgacaacgg ctccggcatg tgcaag 26 <210> 8 <211> 25 <212>
DNA <213> Artificial <220> <2@3> synthetic sequence

<4OO4>7 : 8 2 Hherds ?ocrgr%gu?aqgrg/ Clatt:etllgther%&fi%ngzgt least one regulatory T cell when
isolated by the method according to any one of claims 40 to 45.

48. The method according to claim 47, wherein the T cell therapy is selected from the
group comprising treatment for autoimmune, allergic, immunoinflammatory or infectious diseases,
cancer or organ transplantation.



