1 ANTI-CD8 ANTIBODIES BLOCK PRIMING OF CYTOTOXIC EFFECTORS AND LEAD TO
GENERATION OF REGULATORY CD8 T CELLS Technical Field of the Invention The present
invention reMf@30#PdéN8eal to the field of regulatory T cells, and more parti®{arES2¢Y¥8#iHdsitions and
methods for making and using anti-CD8 antibodies. aackground Art Without limiting the scope of the
invention, its background is described in connection with immune cell tolerance. United States Patent
No. 5,593,677 issued to Reichert, et al., teaches a method for prevention of graft versus host disease.
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prevention of or prophylaxis agains In"a patient to undergo a bone marrow transplant, where

bone marQuhRiaNIBLRPSPRIC fnaithas been matched to the patient for HLA compatibility, comprising
the steps of treating the bone marrow of the donor with one or more anti-CD8 monoclonal antibodies

and compigmseldntamMRNTEHEICIE iR (e RISIR: FEMIPXE(IHRPICBIAUISCHRIhISRSEBu Ty,

transplanting the treated bone marrow to the patient, and administering to the patient an effective
amount dPEYRIBRYYAR A& TRt forimsking o dwine s (DNt tdies Patent No. 5,601,828
issued to_Tykocinski, et al., relates to CD8 derivatives and methods of use for cellular modulation and
enhanceﬁ%ﬂfgfi"eé'lﬂjfﬁtengraftment. Specific and nonspecific immunomodulation, enhancement of
cellular epgraftment,.and modulation of nonimmune cells are achieved by using.various . .
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T-cell pralifetationdr otoiaxicityditedcteats Ratalioditigesndpd MeiGedssdRiatacrgrigen téachedes
providing a pon-naturally occurring membrane which.presents.in, or on its syrface, an extracellular
Comain FOFIH ol EBEARE e 20 GARQE P (MBI RS e Med 5 b S R dREchRt e
domain podtientainCoB gerfiprisings ahisast teadeninumagiobtindh hiinalombiasihinss odvaieixrdpiinked

to a molecule %YhICh blnt?gsqt%ovalen ly OI‘CIﬁLﬂ:COVﬂlenﬂ% with a c surfa%? mo ecule, an exposing the

membrareXs’ -Ocneqlls% 1?%3%% d'to eallcoeant}ldeé P8 RIHCadSo 588 anﬁée%{e%ernal?ll}ng and

under copchipbpksisfiaQenttadEdiizeiihe ppeeifictealindardmnmunacespeonse ohilpliaelisiieréthBone
alloantigen or MHCI:-aSSOﬁiated antigen. ﬁ Urﬂ)ted Stal;[ef1 Pa%en%hNo. 5 876,?08 Issued to S cp

ow of an 0geneic nor has cn. matched atien& or compatibi (1?%
relates tor%ﬁlogenelc And X ogeneic ransplanc[alﬁon and hethods f5r'm ucing toferance'includirig
administenngtsitie tlecigignt of sineaticg uise afieeiparechucofgthe dtmentvarhadminstetorg ashaib8ourse
and methods o[&)rqlon |{1§ t&me acceBtance of a gr?ft by administering a sti} rtc urse of an
. monociona 100416S  an §omﬁ18rn 1) 1‘%/ an amount . su @cmn 0 cte  T.
immunosuppressant. The method includes iducing tolerance in a recipient primate of a tirst species
to a graftoybitiredsingnessonagiimad dfsa gecohth speciehbyngtiodtremedibmmthaagoipienthbeatatopoietic
stem cellg of déﬁ%%‘?s%%%%ﬁ’oe%%sﬁa{{{‘ 't"?‘g‘ﬁ'%?ré@?ﬂ?&é%ﬁ?%fﬁg@f&rgﬁg)@n%c}ivﬁ‘ﬁ'ﬁ%ﬂén‘%%%ﬁé tgsﬁte .
recipient; and, administering to the recipient a short course of @n iImmunosuppressive agent, wherein
the agentBHoteaisanti-T cell antibody and the short course is equal to or less than 120 days, thereby
inducing tolerance to the graft. United States Patent No. 6,911,220, also issued to Sachs relates to
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recipient. The invention also provides methods for inducing tolerance in a récipient including
introducimgrgppofithymioissnedntetite rechpizsmTite ddveslivlarfuetigsr ittt esntethedidasiondeiCing
tolerance including admjinisterin recipient a short cou ing tr o,
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antibody {aggi et Wifka,Ra e iaiRIRlelBAROSTH . ARIRAL 0 G- ATHEl AP ARUIANOR futar
regulatory T-lymphocytes; reactivating the population of regulatory T-lymphocytes by further
administié@ivaito phetianingal 6Dhecqsaaingatplotein thatiamuangletarsplantiempo ordamantissue
whilst the; papulation.af.rea o EIMMPRREYVISSIS ariivated i ayant, ReRgQnmT.Celt canhe

generated ex vivo by culturing T cells with an antibody directed at a cell surface antigen selected from
the groupnsdesitting éfapsienbe apmdaanFR-T-cbgebDsawnand mvihe, ienatisrssenddidfcells
that presenteithef alifagProws) o ahoncelacPiiRiniBRlIdERGnY e aneald J:lymphosigs can
be used as an alternative method of overcoming transplant rejection or in combination with the in vivo
method. Asiwmarepproaeh ban elhdpletiaibramicse atMERC orssoeditadi¥®dNditions. 3 United
States Patent Application No. 20050042217, filed by Qi, et al., for a specific inhibition of allorejection.
The specification provides methods and compositions for specifically inhibiting both cellular and
humoral immune responses to alloantigen, thereby finding use in extending the survival of transplant
allografts and treating graft versus host disease in transplant recipients. The method teaches inhibiting

a host immune response to target cell-specific antigens, by contacting a target cell expressing the
antinan with an avnraccinn vvartar enecndina 2 CDQ nalhvinantide with thea DY a.~rhain wharain the CDQ



5 CSF, F1t3-L and TNFa. In one aspect, the anti-CD8 antibody is selected from cM-1807, T8, RPA-TS,
HIT8a, Leu 2, T8, and OKT8. The anti-CD8 antibody may also be provided in the culture at between
0.5 to 5,000M8 42 HSAR2another embodiment, the present invention includBSHUPRM R SOMaking
suppressor T cells, and the suppressor T cells made_thereby, by isolating peripheral blood
mononuclear cells, isolating monocytes from the per?pheral blood mononuclear cells, culturing the

monocytes with GM-CSF and_IFN-a- ake (IFN-DCs), isolating T cells from peripheral blood
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the peripparhingiogdiaecomiairarddellgraflbyringhthestdcipreciisarsonite GMCEminbEshpasidaiiFa to
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tissue in @ mammal by introducing a suppressor T cell made by a method.comprising.isolatin
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peripheral bload mononuclear cells and. cosculturing the LCs and the T cells in the presence o
st e e B AR R G G
present idegntiberedniadmpostvtrdina tetuwcgafiransplant rejection that includes an effective amount

of suppressor T cells sufficient to reduce transplant rejection without eliminating other immune
responsesnikdie feirtcthBaseigpies Sop T1 8l atsrgenerdtedSaohs isddéate dopaiipgreal bloda dhegdissic

co-cultur it ture ] .presen i- j onditions grate
the suppr b S R A R e S e
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injection prior to use. 6 Description of the Drawings’For a more complete understanding of the
features donbadbantsgtssof threqitbserscipuantidicréferaton iSunber mewades thecthodsled deboripgion of
the inventi ith.the : ing figu [ ich: Figur 0.]ciing
exprosson I et AREATAEND I TR AT K Eo R St R tner.
shows a fidwiniptermsry apliysisoirSDandxpretuids lef/aptonging Cbe+ateeplimerimédabeg@fd3dyDCs
subsets. %@%ﬁ)&elrﬁg Qgﬂé?tdc&?saé’o? a%eﬂﬁrﬁt?llﬁc%ﬁ #‘I@SS%‘PS on IntDCs primed CD8+ T cells (grey

line). Figure Ib are n ve Mart-1 specmg QD8+ T cells primed by LCs express higher level of CD8
compare tq IPESREIPEdMaAH SRREIACNaVe foPPsd308!ISi ko W Bsrhews memervifliddFo
specific CD8+ T cells activated by both subsets, i.e., LCs or IntDCs, express equal levels of surface
CD8. FigtHBRrositt UiFanpp kit \1e) eheombl e B84 ri oLt dpatetoauts ay suyHaiverensedr el
priming. BighHa LaRIPW? %ﬂtoiﬁge@wtﬁf%&&p%@ifgc GhBu LRl RimIngdrnderengantne B8,
ligation. Figure 2b shows the percentage of Mart-1 specific CD8+ T cells measured during priming with

LCs betw®dsitiEs af t6 194 Fgdfe SOIROWLER BN 0cIohES innsk 154 iifefranklsrtespbrinithts

with at legsisdi ,%%'éﬁfé?%’t&§H8W%Qlﬁ1§igﬂﬂféﬁtaﬁl@%é@%%h@&¥@ AlprensicRrelissaiepingced
by LCs. 18 Beckman upper panel, RPA-T8 middle panel, 01(18 lower panel. Figure 2d shows

anti-CD8'BEEKE kg BRIt fsasivalachs-papelatom of desedepeddemrhsés. hedorser
determinggh,3h RERGM RIS 28 5 DP WS thénRelsantadseiMatist sPreki it PBudting!ihadtinRB

efficiently block antigen specific CD8 T cells priming even when added as late as 70 h after co-culture

initiation.tisfygrablehbg amaRton gfaemdatans T Haanopiindy #fiseisdds [Bagid kegwnipey T

presence.gfi jowfigse ol aRiLR8Mabmstaindairametwithiawenintansity ArepRres o antigem.srecific
CD8+ T cells primed in the presence of isotype control. Figure 2g shows the Correlation between the

tetramer iRty Aiseisd dede Grasteobsonratingerf. EldtrE R, Britlivty AR EPEHetiREQuard
blocked by aNi-CRBRYBR-VI6H sheRCH v piedanded with digheeansentstion o feptids 1aQ1vhor

when the peptide was presence throughout the culture (left panel); right panel: number of MART- |

specific G T TERBGHATES BImPbREPIEsCan diouad d mrrtisanmaTe s ae s e HsABERE HR8MR2F gure
2i shows{he-apti-6:38 Klamkhesingiol MAR Viltdurrespanebianeriftdewenpapalsnegifis GR8+ T

cells by IFN-DCs 7 presence of anti-CD8 or Isotype control was determined by cellular thymidinc
incorporatHIEN Kerulo ERBWRS RS HQsHS proliferation in response to allogeneic LCs in the presence
of antiCD8 or Isotype control was determined by CFSE dilution. CD8+ T cells in the upper panel and
naTive CD4+ T cells proliferation in lower panel. Figure 3c shows the dose titration of 30 ng/m1 to 3
ug/ml anti-CD8 showed maximal inhibition of CD8 T cell proliferation at 30 ng/ml (upper panel). No
inhibition of CD4+ T cell proliferation was detected in any concentration of anti-CD8 Mab used (lower

panel). Figure 3d and 3e show anti-CD8 Mab prevents alloproliferation of naTive CD8+ T cells
ctimiilataed hy eclvin AdAariviad DCe anidarmAal | Cce 124N ar dAarmal NCe (R~ ENO0/A inhihitinn wace AdAatartad at



9 To facilitate the understanding of this invention, a number of terms arc defined below. Terms defined
herein have meanings as commonly understood by a person of ordinary skill in the areas relevant to
the present MOS89 ms such as "a", "an" and "the" are not intended toPfef&r PN ddingular
entity, but include the general class of which a specific example may be used for illustration. The
terminology herein is used to describe specific embodiments of the invention, but their usage does not
delimit the invention, except as outlined in t laims, Repdritic cells (DCs) are potent APCs.

osponsIEHEN ML ARG SPELH NG Ag SOLgETAT BT 61 Bl LA SRR Th B8 hence
in differeatligguasorand havpddisivacibiupesividas atkibodesind berhesttiynskivrngsid fiddashhitatings
populations Langerhans cell (LCs) in the epidermis and Interstitial DCs in the dermis. These DCs
orate RUTREIENAT A3 ISP PAT R d Tp AP ECARoHEn LR Jatett SR TRy
when activiatechl Qthealdplsmrel fotratis esidlitgatingegaifd acyshysripisoidiorgansa anshgiiandatopianthe
blood. Mych progress in T&le un r.%Iandi of DC biology came from the stydies performed with DCs
generated 15 JRHNTH SEARMIAR WA BéierE05 PR SFARIBO SR SHOTESIR (PR e
presencecofithbiing anditeM-COF gipesisegtathotintigarstitidl REsgndskangecoansoelbdzngl he @pssent
inventors have shown. L ut not.IntDCs are payticularly efficient in priming nave CD8+ T cells.
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a corece tog faosr Tg&g% Hletltoa? %[GEI’SPE'&%EQE{ rgg%%gﬁ%glﬁlxed with MHC Class | molecule (pMHCI). It

. ne g-lmgn%r?FPOHSG. . .
is expressed either as an act homodimeror as a eterodimer3, botht chains expressing a single
extrac_ellliﬁsr igs%%%r %l_%g F) V domain, a membrane proximal hinge region, a transmembrane

domain, and a cytoplasmic tal Cbs interacts with B2m and the a2 and a3 domains of MHC Class |

moleculegysing i 9, suand Al e compISmanan JSterDuning 1R0IRNR. GRRRMINALLE in o

extracellular [gSF V domain. This association increases the adhesion/avidity of the T cell receptor with
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of naive CD8+ T cells; however its expression’is not essential for responses of memory CD8+ T cells
to secondgty%ﬂﬁg@ﬁib@imméﬁi@ﬁnh i\ﬁv@@r% @H&ﬁﬁx@}éﬁmﬂmsf mhm%a@ﬁgms Igenee
targeted mice GRBRASHNIMARERNL 1iGih e MatuRiReAdduneion.pf MHIC Szl e sidgted T

lymphocytes"9. One patient suffering from repeated bacterial infections was found to display a CD8

deficiencgetiding.a Shegracthaeatsy iHsa dnglade BaggaeiatiThefdeprops bt hoeagpsantaddey
essential for 6IHGr &R8%MaGHIReaYe AIVBEIRYALRENIPPREALHFOYUGHACHONT: ARY-0hR AUMber

of well-known anti-CD8 antibodies, including monoclonal antibodies, may be used in conjunction with

the presentidueitibh siekaBabseredacies papcsiome reeatigngaiodrsadsivpstn ¢idmanEdutocyte

DifferentigliqRfntigens¢hLiAk 106143ing: 2RRihRdks LinkRbe 101 oRE-dsfe8Cmel 4eRdiiYn SdrL:
66.2; 109-2D4; 138-17; 143-44; 278F24, 302F27; AICDS8.1; anti-T8; B9.1.1; B9.2.4; B9.3.1; B9.4.1,
B9.7.6; By ssy. T1cs s thrppElemtion of: spprresyEisalbsthpt segetallii Hb/do:acather@ectio: C

12/D3; Clg-4G0.¢pBalBlody i Sefebdl 38 ERIRADFE, RIPA-§E (F1T83) 164 - 1 & 184l Ji ik208:
H1209; HI212; HIT8a; H118b; H1T8d; IC0-31; 1C0-122; IP48; ITI-5C2; 1TM8-1; IML-H7; IML-H8; L2;

L533; Lelp2acicrgmple; tho prtigoptis ARRerss6: M-T122; M-T415: M-T805; M-T806: M-T807:
M-T808; M-T809; M-T1014; MCD8; MEM-31; MEM-146; NU-Ts/c; OKT8; OKT8f: P218; RPA-T8; SM4:
T8: T8 /2iPsengthes prredinentgthsTayesen: ingontien dckedes, ppamresitons 13Rgonaheds/sa tFRdves

ITPE3FPy A8l 158 tkdlik; Tik68p il BRe ACHTH Mﬁﬁ@%ﬁﬁ%bﬁtﬂ&ﬂﬁﬁnﬁhﬁ%oﬂ& Whebang/or
YTC182.20. Table 1. Exar%i)les‘ of anti-CD8 antibadies may include those commercially available such

as those fidicddnPd i BiorathAB B! aMdr iR Brisirr iRt esking rRIhE Bratyihithized

versions {1gePthe generation of suppressor CD8+ T cells characterized by one or more of the following
phenotypes: a reduction in granzyme A, a reduction in granzyme B, a reduction of perforin,
secretion of reduced amounts of IL-2, IFN-y or both, secretion of IL-10 or a combinations
thereof; and introducing the suppressor CD8+T cells into the transplant patient. In one aspect,
the CD8+ T cells are incubated with isolated dendritic cells obtained from monocytes cultured
with GM-CSF and IFN-a-2b (IFN-DCs). In another aspect, the dendritic cells are Langerhans

cells (LCs) generated in-vitro by culturing CD34+ human peripheral cells for nine to ten days



ANTIBODY ISOTYPE EPITOPE APPLICATIONS SPECIES CD8 (0.N.66) mouse IgGi C-tchin nus (h)
WB, IP, IF, IHC(P) Human CD8 (1.BB.720) mouse IgGi FL (rabbit) IF, FCM Rabbit CD8 (12.C7)
mouse IgGIVED 2PAYBH32, FCM Rabbit CD8 (14) mouse IgGi FL (h) PCT/US2009/046464
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with GM-CSF, Flt3-L and TNFa. Another example of dendritic cells are CD1a+CD14— LCs. In
another aspect, the anti-CD§ antibody down-regulates the immune response to the engrafted
organ without affecting the immune response to viruses. In another aspect, the CD8+ T cells
treated with the anti-CD8 antibody are high-avidity, antigen-specific naive T cells. In one non-
limiting example, the anti-CD8 antibody are selected from ¢cM-T807, T8, RPA-T8, HIT8a, Leu
2, T8, OKT8 and the anti-CD8 antibodies listed in Table 1. In one aspect of a treatment for T
cells in vitro, the anti-CDS antibody is provided in a CD8+ T cell culture at between 0.5 to 5,000
ng/ml. For in vivo use, the present invention may be provided to achieve similar levels on an

equivalent concentration in blood depending on the weight of the individual.

In another aspect, the present invention may also include the steps of isolating peripheral blood
mononuclear cells, isolating LC precursors from the peripheral blood mononuclear cells,
culturing the LC precursors with GM-CSF, Flt3-L. and TNFa to make LCs, isolating T cells
from peripheral blood mononuclear cells and co-culturing the LCs and the T cells in the
presence of an anti-CDS antibody under conditions that generate suppressor T cells, and
reintroducing the T cells, the LCs or both into a patient prior to, in conjunction with or after
transplantation. In another aspect, the method may also include the steps of isolating peripheral
blood mononuclear cells from the transplant patient, isolating LCs and culturing the LCs GM-
CSF, F1t3-L and TNFa, isolating T cells from the transplant patient and co-culturing the LCs and
the T cells in the presence of an anti-CD8 antibody to generate suppressor T cells, and
reintroducing the T cells, the LCS or both into the patient prior to, in conjunction with or after
transplantation. In one aspect, the suppressor CD8+ T cells have an increased expression of type

2 cytokines (IL-4, IL-5 and IL-13) and IL-10.

Yet another embodiment of the present invention includes method of making suppressor T cells
and the cells made thereby, the method including isolating peripheral blood mononuclear cells,
isolating LC precursors from the peripheral blood mononuclear cells, culturing the LC
precursors with GM-CSF, Flt3-L and TNFa to make LCs, isolating T cells from peripheral blood
mononuclear cells and co-culturing the LCs and the T cells in the presence of an anti-CDS
antibody under conditions that generate suppressor T cells. In one aspect, the anti-CDS8 antibody
down-regulates the immune response to the engrafted organ without affecting the immune
response to viruses. In one aspect, the CD8+ T cells are high-avidity antigen-specific naive T
cells. In one aspect, the Langerhans cells are CD1a+CD14— LCs. In another aspect, the
CD1a+CD14- Langerhans cells are obtained by cell sorting. In yet another aspect, the
Langerhans cells are generated in-vitro by culturing for nine to ten days CD34+ HPCs with GM-



TF Human CD8 (15-1105) mouse IgG2a FL (r) IF Rat CD8 (2.43) ratl,,,,Cin FL (m) IF, FCM Mouse
CD8 (32-M4) mouse IgG2a FL (h) WB, IP, IF, FCM Human CD8 (38.65) mouse 1gG2, FL (sheep) IP,
IF, FCM she¥® 28841 €858 (5F10) mouse IgGi PCT/US2009/046464
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CSF, FIt3-L and TNFa. In one aspect, the anti-CDS8 antibody is selected from ¢cM-T807, T8,
RPA-TS, HIT8a, Leu 2, T8, and OKTS. The anti-CDS8 antibody may also be provided in the
culture at between 0.5 to 5,000 ng/ml.

In yet another embodiment, the present invention includes a method of making suppressor T
cells, and the suppressor T cells made thereby, by isolating peripheral blood mononuclear cells,
isolating monocytes from the peripheral blood mononuclear cells, culturing the monocytes with
GM-CSF and IFN-0-2b to make (IFN-DCs), isolating T cells from peripheral blood
mononuclear cells and co-culturing the IFN-DCs and the T cells in the presence of an anti-CDS

antibody under conditions that generate suppressor T cells.

Another embodiment of the present invention is a method for affecting an immune response, by
administering a composition that includes suppressor T cells made by isolating peripheral blood
mononuclear cells, isolating LC precursors from the peripheral blood mononuclear cells,
culturing the LC precursors with GM-CSF, Flt3-L. and TNFa to make LCs, isolating T cells
from peripheral blood mononuclear cells and co-culturing the LCs and the T cells in the

presence of an anti-CDS antibody under conditions that generate the suppressor T cells.

Yet another embodiment of the present invention is a method of inhibiting rejection of a
transplanted tissue in a mammal by introducing a suppressor T cell made by a method
comprising isolating peripheral blood mononuclear cells, isolating LC precursors from the
peripheral blood mononuclear cells, culturing the LC precursors with GM-CSF, Flt3-L and
TNFa to make LCs, isolating T cells from peripheral blood mononuclear cells and co-culturing
the LCs and the T cells in the presence of an anti-CD8 antibody under conditions that generate

the suppressor T cells.

In another embodiment, the present invention is a composition that reduces transplant rejection
that includes an effective amount of suppressor T cells sufficient to reduce transplant rejection
without eliminating other immune responses, wherein the suppressor T cells are generated from
isolated peripheral blood T cells co-cultured with mature LCs in the presence of an anti-CD8
antibody under conditions that generate the suppressor T cells. In one aspect, the anti-CDS
antibody is selected from ¢cM-T807, T8, RPA-TE, HIT8a, Leu 2, T8, and OKTS. In another
aspect, the anti-CDS8 antibody is provided in the culture at between 0.5 to 5,000 ng/ml. In one

aspect, the cells are frozen and resuspended in a medium for injection prior to use.



FL (h) TF, IHC(P), FCM Human CD8 (5H10-1) rat IgG2t) FL (m) IF, FCM Human CD8 (6A238) mouse
IgGi N/A FCM Horse CD8 (6A243) rat 'LTG, FL (dog) FCM human, dog CD8 (6D17) mouse 1gG2, FL
(h) TP, FCMNMQAMRA4883 (733) PCT/US2009/046464

Description of the Drawings

For a more complete understanding of the features and advantages of the present invention,
reference is now made to the detailed description of the invention along with the accompanying

figures and in which:

Figures 1a to 1c increased CD8 expression is induced on LCs-primed CD8+ T cells but not on
IntDCs primed CD8+ T cells. Figure 1a shows a flow cytometry analysis of CD8 expression
level on naive CD8+ T cells primed by CD34-DCs subsets. CD8 on LCs primed CD8+ T cells
(black line); CD8 on IntDCs primed CD8+ T cells (grey line). Figure 1b are naive Mart-1
specific CD8+ T cells primed by LCs express higher level of CD8 compare to IntDCs-primed
Mart-1 specific naive CD8+ T cells. Figure 1c¢ shows memory Flu-MP specific CD8+ T cells
activated by both subsets, i.e., LCs or IntDCs, express equal levels of surface CDS.

Figures 2a through 2h shows the role of CD8 in DCs-mediated autologous naive CD8+ T cell
priming. Figure 2a shows autologous Mart-1 specific CD8+ T cells priming is dependent on
CDS ligation. Figure 2b shows the percentage of Mart-1 specific CD8+ T cells measured during
priming with LCs between days 1 to 9. Figure 2c¢ shows 3 different clones in at lease 3
independent experiments with at least 3 different donors, showed a significant blockage of naive
allogeneic proliferation induced by LCs. T8 Beckman upper panel, RPA-T8 middle panel,
OKTS8 lower panel. Figure 2d shows anti-CDS blocks priming of autologous naive CD8+ T cells
in a dose dependent fashion. IC50 as determined at 50ng/ml. Figure 2e shows the percentage of
Mart-1 specific CD8 T cells, anti-CD8 efficiently block antigen specific CD8 T cells priming
even when added as late as 70 h after co-culture initiation. Figure 2f shows MART-1 specific
CD8+ T cells, Primed by peptide loaded LCs in the presence of low dose of anti-CD8 Mab stain
tetramer with lower intensity compared to antigen specific CD8+ T cells primed in the presence
of isotype control. Figure 2g shows the Correlation between the tetramer intensity to the dose of
anti-CD8 Mab used. Figure 2h. Priming of MART-1 specific was blocked by anti-CDS§ even
when the DCs were loaded with high concentration of peptide 100uM or when the peptide was
presence throughout the culture (left panel); right panel: number of MART-1 specific CD8™ T
cells primed by IFN-DCs and loaded with the indicated peptide concentrations. Figure 21 shows
the anti-CD8 block priming of MART-1 (upper panel) or gp100 (lower panel) specific CD8+ T
cells by IFN-DCs

Figures 3a through 3g shows that CDS ligation is critical for allogeneic naive CD8+ T cells

priming. Figure 3a shows Naive CD8+ T cells proliferation in response to allogeneic DCs in the
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presence of anti-CD8 or Isotype control was determined by cellular thymidine incorporation.
Figure 3b shows naive T cells proliferation in response to allogeneic LCs in the presence of anti-
CDS or Isotype control was determined by CFSE dilution. CD8+ T cells in the upper panel and
naive CD4+ T cells proliferation in lower panel. Figure 3¢ shows the dose titration of 30 ng/ml
to 3 ug/ml anti-CD8 showed maximal inhibition of CD8 T cell proliferation at 30 ng/ml (upper
panel). No inhibition of CD4+ T cell proliferation was detected in any concentration of anti-CD§
Mab used (lower panel). Figure 3d and 3¢ show anti-CD8 Mab prevents alloproliferation of
naive CD8+ T cells stimulated by skin derived DCs, epidermal LCs (3d) or dermal DCs (3¢)
50% inhibition was detected at 30ng/ml. Figure 3f and 3g show peptide-loaded LCs and naive
CDS8+ T cells create clusters which are apparent on day 9 of the co-culture (3g), while in the
presence of anti-CD8, clusters formation is inhibited (3f). magnitude 20x upper panel 40x lower

panel.

Figures 4a through 4f shows that anti-CD8 does not block secondary CD8&+ T cells responses
against viral or allogeneic antigens. Figure 4a shows the frequency of FluMP-specific CD8+ T
cells analyzed with FluMP-HLA-A201 tetramer 9 days after activation with FluMP peptide-
loaded LCs from an HLA-A201 donor in the presence of 3ug/ml anti-CD8 Mab (left panel) or
Isotype matched control (right panel). Figure 4b shows that anti-CD8 Mab does not block LCs
induced secondary Flu-Mp specific response at any concentration of Mab used, as analysed by
Flu-MP-HLA-A201 tetramer. Figure 4c shows the frequency of FluMP-specific CD8+ T cells
analyzed with FluMP-HLA-A201 tetramer 9 days after activation with FluMP peptide-loaded
IntDCs from an HLA-A201 donor in the presence of 3ug/ml anti-CD8 Mab (left panel) or
Isotype matched control (right panel). Figure 4d shows that anti-CD8 Mab does not block
IntDCs induced secondary Flu-Mp specific response at any concentration of Mab used, as
analysed by Flu-MP-HLA-A201 tetramer. Figure 4e shows the lack of inhibition by anti-CDS§
is not limited to a particular anti-CDS clone as 2 different clones; T8 beckman (left panel) and
RPA-T8 (right panel) showed no inhibition of Flu-MP specific CD8+ T cells proliferation
induced by peptide loaded LCs after 9 days of culture in the presence 3ug/ml of the indicated
anti-CD8 clone or the Isotype matched control. Figure 5f shows the memory response against
allogeneic antigen is not blocked by anti-CD8. Thymidine incorporation of a secondary
allogeneic co-culture shows that allogeneic LCs (left panel) or IntDCs (right panel), were
effective at inducing allospecific secondary response whether anti-CD8 Mab or isotype matched

control were presence in the culture.
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Figures 5a and 5b show a functional analysis of CD8+ T cells primed in the presence of anti-
CD8 mAD. In Figure 5a allogeneic naive CD8+ T cells primed in the presence of anti-CD8 mAb
were analyzed after 6 d by flow cytometry for the expression of activation and effector
molecules. In Figure 5b allogeneic naive CD8+ T cells primed in the presence of anti-CD8 Mab
secrete Type 2 and regulatory cytokines. Naive CD8+ T cells were cultured over LCs in the
presence or absence of anti-CDS. After 6 d, the proliferated (CFSElow) cells were sorted and
restimulated for 24 h with anti-CD3 and anti-CD28 beads and IFN-y, IL-2-, IL-4, IL-5, IL-10,
and IL-13 were measured in luminex, multiplex bead assay. Data presented are from 3

independent studies.

Figures 6a and 6b show that CD8+ T cells primed in the presence of anti-CDS are suppressors T
cells. Figure 6a shows the capacity of primed T cells to suppress primary T cell responses was
tested by stimulating naive CD8+ T cells with allogeneic DCs in the presence of decreasing
numbers of syngeneic T cells primed by in vitro LCs in the presence of anti-CDS or isotype
control. *[H]thymidine incorporation was assessed after 6 d. Results are representative of three
independent studies. Figure 6b shows naive CD8 T cells (donor A) were stimulated with
allogeneic LCs from donor B in the presence of CD8 Tr cells primed to in vitro LCs from donor
C in the presence of anti-CDS or Isotype control. Results are representative of three independent

experiments

Figures 7a and 7b show the effect of anti-CD8 treatment prevents graft versus host in human-
mouse model in vivo. Figure 7a shows the results using humanized mice injected with
allogeneic CD8+ T cells and anti-CD8 MAD or isotype control. In one out of two studies, anti-
CD40 was injected to induce activation. Mice treated with isotype control antibodies developed
clinical symptoms of chronic graft versus host disease, with rush around the eye (shown), weight
loss and weakness, while mice treated with anti-CDS did not. Figure 7b shows the results from
mice were harvested and the CD8" T cells from BM and blood were analyzed for the expression

of activation markers CD25 and CD103.
Description of the Invention

While the making and using of various embodiments of the present invention are discussed in
detail below, it should be appreciated that the present invention provides many applicable
inventive concepts that can be embodied in a wide variety of specific contexts. The specific
embodiments discussed herein are merely illustrative of specific ways to make and use the

invention and do not delimit the scope of the invention.



mouse IgGi N/A IF Human CD8 (fCD8) mouse IgGi N/A IP, IF, FCM Cat CD8 (G28) mouse IgG2a FL

(r) IP, IF, FCM Rat CD8 (H030-1.2) mouse IgM N/A IF Human CD8 (hCD8) mouse IgG2, FL (h) FCM
Human WO 2009/149382 PCT/US2009/046464

9

To facilitate the understanding of this invention, a number of terms are defined below. Terms
defined herein have meanings as commonly understood by a person of ordinary skill in the areas

[P 1
a

relevant to the present invention. Terms such as “a”, “an” and “the” are not intended to refer to
only a singular entity, but include the general class of which a specific example may be used for
illustration. The terminology herein is used to describe specific embodiments of the invention,

but their usage does not delimit the invention, except as outlined in the claims.

Dendritic cells (DCs) are potent APCs responsible for inducing Ag-specific immunity'. Several
populations of DCs exist that take up residence in different tissues, and have distinct functional
attributes'. The healthy skin hosts at least two DCs populations Langerhans cell (LCs) in the
epidermis and Interstitial DCs in the dermis. These DCs migrate into the draining lymphoid
organs for peripheral tolerance when unactivated and immunity when activated. Other DCs are
found residing in secondary lymphoid organs and circulating in the blood. Much progress in the
understanding of DC biology came from the studies performed with DCs generated in vitro. In
particular, the culture of CD34+ hematopoietic progenitor cells (HPCs) in the presence of TNFa
and GM-CSF give rise to both Interstitial DCs and Langerhans cells”. The present inventors have
shown that LCs but not IntDCs are particularly efficient in priming naive CD8+ T cells. Also,
both subsets are equally efficient at inducing a memory response and CD8+ T cells activated by

both subsets show equal expression of CD8 molecule.

CDS is a surface glycoprotein that functions as a coreceptor for TCR recognition of peptide
antigen complexed with MHC Class I molecule (pMHCI). It is expressed either as an oo
homodimer or as an of heterodimer’, both chains expressing a single extracellular Ig
superfamily (IgSF) V domain, a membrane proximal hinge region, a transmembrane domain,
and a cytoplasmic tail’. CDS interacts with B,m and the a2 and a3 domains of MHC Class I
molecules using its B strands and the complementary determining regions (CDRs) within the
extracellular IgSF V domain. This association increases the adhesion/avidity of the T cell
receptor with its Class I target. In addition, an internal signaling cascade mediated by the CD8a
chain associated tyrosine protein kinase p36lck™ leads to T cell activation. Lck is required for
activation and expansion of naive CD8+ T cells; however its expression is not essential for
responses of memory CD8+ T cells to secondary antigenic stimulation in vivo or in vitro®’. As
shown by either CD8a or CD8B gene targeted mice, CD8 plays an important role in the
maturation and function of MHC Class I-restricted T lymphocytes®’. One patient suffering from

repeated bacterial infections was found to display a CDS deficiency due to a single mutation in
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the CD8a gene. The lack of CD8 did not appear to be essential for either CD8' T cell lincage

commitment or peripheral cytolytic function'’,

Any of a number of well-known anti-CDS antibodies, including monoclonal antibodies, may be
used in conjunction with the present invention, such as those that are part of the International
Workshops on Human Leucocyte Differentiation Antigens (HLDA), including: 2D2; 4D12.1;
7B12 1G11; 8E-1.7; 8GS5; 14; 21Thy; 51.1; 66.2; 109-2D4; 138-17; 143-44; 278F24; 302F27,
AICDS.1; anti-T8; B9.1.1; B9.2.4; B9.3.1; B9.4.1; B9.7.6; B9.8.6; B9.11; B9.11.10; BE4S;
BL15; BL-TS8; BMACS; BU88; BW135/80; C1-11G3; C10; C12/D3; CD8-4C9; CLB-T8/1;
CTAG-CDS, 3B5; F80-1D4D11; F101-87 (S-T8a); G10-1; G10-1.1; HI208; HI209; HI212;
HIT8a; HIT8&b; HIT8d; ICO-31; ICO-122; IP48; ITI-5C2; ITMS&-1, JML-H7;, JML-HS; L2;
L533; Leu-2a; LT8; LY17.2E7; LY19.3B2; M236; M-T122; M-T415; M-T805; M-T806;, M-
T807; M-T808; M-T809;, M-T1014; MCDS8; MEM-31; MEM-146;, NU-Ts/c; OKTS8; OKTSf;
P218; RPA-T8; SM4; TS; T8 /2T8-19; T8 /2T8-2A1; T8 /2T8-1BS; T8 /2T8-1C1; T8 /7Pt3F9;
T8 /21thy2D3; T8 /21thy; T8 /TPE3FP; T8b; T41DS8; T811; Ti68; Til02; UCHT4; VITS;
VIT8b; WuT8-1; X107; YTC141.1; and/or YTC182.20.

Table 1. Examples of anti-CD8 antibodies may include those commercially available such as
those from Santa Cruz Biotechnology, Inc., and include one or more of the following, or

humanized versions thereof:

ANTIBODY ISOTYPE EPITOPE APPLICATIONS SPECIES
CD8 (0.N.66) mouse 1gG; C-terminus (h) |WB, IP, IF, IHC(P) Human
CDS (1.BB.720) mouse 1gG,; FL (rabbit) IF, FCM Rabbit
CD8 (12.C7) mouse I1gG,; FL (rabbit) IF, FCM Rabbit
CDS (14) mouse 1gG; FL (h) 1F Human
CDS (15-11C5) mouse IgG,, |FL (1) 1F Rat

CD8 (2.43) rat IgGop FL (m) IF, FCM Mouse
CDS (32-M4) mouse IgG,, |FL (h) WB, IP, IF, FCM Human
CDS (38.65) mouse IgG,, |FL (sheep) 1P, IF, FCM sheep, cow
CD8 (5F10) mouse 1gG; FL (h) IF, IHC(P), FCM Human
CD8 (5H10-1) rat IgGop FL (m) IF, FCM Human
CD8 (6A238) mouse 1gG; N/A FCM Horse
CDS (6A243) rat 1gG, FL (dog) FCM human, dog
CDS (6D17) mouse IgG,, |FL (h) 1P, FCM Human
CDS (733) mouse 1gG; N/A FCM Human
CDS (8.F.36) mouse 1gG,; FL (h) FCM Human
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ANTIBODY ISOTYPE EPITOPE APPLICATIONS SPECIES
CDS (B-H7) mouse 1gG,; FL (h) 1F Human
CDS (B334) mouse IgM N/A 1F Human
CD8 (C8/144B) mouse 1gG; C-terminus (h) |WB, IP, IF, IHC(P) Human
CD8 (CT6) mouse 1gG; FL (guinea pig) |[IF, FCM guinea pig
CDS8 (CVS8) mouse 1gG,; N/A FCM Horse
CDS (DK25) mouse 1gG,; N/A 1F Human
CDS (fCDB) mouse 1gG,; N/A 1P, IF, FCM Cat
CDS (G28) mouse IgG,, |FL (1) 1P, IF, FCM Rat
CDS8 (H030-1.2) mouse IgM N/A 1F Human
CDS8 (hCDBg) mouse IgG,, |FL (h) FCM Human
CDS (HIT8a) mouse 1gG; FL (h) IF, FCM Human
CDS (ICO-31) mouse 1gG,; FL (h) FCM Human
CD8 (JXYTR8) rat [gM FL (m) IF, IHC(P) Mouse
CDS (LT8) mouse 1gG,; FL (h) FCM Human
CDS8 (M211) mouse 1gGy FL (h) 1P Human
CDS8 (M236) mouse 1gG; FL (h) 1P Human
CDS8 (MCDS) mouse 1gG,; FL (h) IF, IHC(P), FCM Human
CD8 (MEM-31) mouse IgG,, |FL (h) 1P, FCM Human
CD8 (MEM-87) mouse 1gG,; FL (h) 1P, FCM Human
CDS8 (MIL-12) mouse 1gG,, |N/A FCM Pig
CDS8 (RAVB3) mouse 1gG; Fl1 (h) WB, IF, FCM Human
CDS8 (RFT-8) mouse 1gG,; N/A IF, FCM Human
CD8 (RIVI11) mouse IgG; FL (h) IF, FCM Human
CDS8 (RPA-TR) mouse 1gG; N/A IF, FCM Human
CDS8 (UCH-T4) mouse IgG,, |FL (h) 1P, IF, IHC(P), FCM Human
CD8 (YCATE 55.9) [|ratlgG FL (dog) FCM h, dog
CD8 (YTC 141.1HL) [rat 1gGyy, FL (h) FCM Human
CDS8 (YTC 182.20) rat IgGop FL (h) FCM Human
CD8 (YTS 156.7.7) rat 1gGy, FL (m) FCM Mouse
CD8 (YTS169.4) rat 1gGay, N/A IF, FCM Mouse
CDS8-a (76-2-11) mouse 1gG,, |N/A 1P, FCM Pig
CDS8-a (CT-8) mouse 1gG; N/A 1P, IF, FCM Chicken
CDS8-a (EP72) mouse 1gG,,  |[N/A 1P, IF, FCM Chicken
CDS8-a (143-44) mouse 1gG,; FL (h) IF, FCM Human
CDS8-a (3-298) mouse 1gG,,  |[N/A 1P, IF, FCM Chicken
CD8-a. (3H842) rat IgGo, FL (m) 1P, IF, FCM Mouse
CDS8-a (4j9) mouse 1gG; N/A 1P, IF, FCM Chicken




FCM Pig CD8 (RAVB3) mouse IgGi Fl (h) WB, IF, FCM Human CD8 (RFT-8) mouse IgGi N/A IF, FCM
Human CD8 (RIV11) mouse IgGi FL (h) IF, FCM Human CD8 (RPA-T8) mouse IgGi N/A IF, FCM
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ANTIBODY ISOTYPE EPITOPE APPLICATIONS SPECIES
CDS8-a (53-6.7) rat 1gG,, FL (m) 1P, IF, FCM Mouse
CDS8-a (5J7) mouse 1gG,; FL (h) IF, FCM Human
CDS8-a (5K100) mouse 1gGy,  |[N/A 1P, IF, FCM Chicken
CDS8-a (5K97) mouse 1gG,,  |[N/A 1P, IF, FCM Chicken
CD8-a. (6A242) mouse 1gG; FL (1) IP, IF, IHC(P), FCM Rat
CD8-a. (C-19) goat IgG C-terminus (h) WB, IF Human
CDS8-a (CA9.JD3) mouse IgG,, |FL (dog) 1P, IF, FCM Dog
CDS8-a (D-9) mouse 1gG,, |22-182 (h) WB, IP, IF, IHC(P) m, 1, h
CDS8-a (H-160) rabbit IgG 22-182 (h) WB, IP, IF m, 1, h
CD8-a (IBL-3/25) rat IgG; FL (m) 1P, IF, FCM Mouse
CD8-a (KT15) rat IgG,, FL (m) IF, FCM Mouse
CDB8-a (0X8) mouse 1gG; FL (1) IP, IF, IHC(P), FCM Rat
CD8-a. (R-15) goat C-terminus (r) WB, IP, IF m, T
CD8-a. (YTS105.18)  [rat 1gGyy FL (m) FCM Mouse
CD8-a (YYEX) mouse 1gG,, |extracellular (h) |FCM Human
CDS8-B (1.BB.574) mouse IgG,, |FL (h) FCM Human
CDS8-B (25T8.5H7) mouse IgG,, |FL (h) FCM Human
CDS8-B (341) mouse 1gG,; FL (r) WB, 1P, FCM Rat
CDS8-B (3H901) mouse IgG,, |FL (h) FCM Human
CDS8-B (53-5.8) rat [gG,; FL (m) 1P, IF, FCM Mouse
CDS8-B (5F2) mouse 1gG; internal (1) WB, IP, IF, IHC(P), FCM Human
CD8-B (C-16) goat [gG C-terminal (h) WB, IF Human
CDS8-p (EP42) mouse 1gG,, |N/A 1P, IF, FCM Chicken
CDS8-B (F-5) mouse 1gG,, |22-170 (h) WB, IP, IF, IHC(P) Human
CDS8-p (H-149) rabbit IgG 22-170 (h) WB, IP, IF m, 1, h
CDS8-B (H35-17.2) rat IgGop FL (m) IP, IF, IHC(P), FCM Mouse
CDS8-B (M-20) goat IgG C-terminus (m) |WB, IP, IF Mouse
CD8-B (R-20) goat [gG C-terminus (r) WB, IF Rat
CD8a/B (vpg 9) mouse 1gG; FL (cat) IF, FCM Cat

Non-limiting examples of humanized anti-CD8 antibodies include ¢cM-T807 (Centocor, MA),
and TRX2 (Oxford Therapeutic Antibody Centre, Oxford University, Oxford, United Kingdom).

Dendritic cells (DCs) initiate and polarize antigen-specific immune responses. Human myeloid
DCs (mDCs) include distinct subsets such as Langerhans cells and interstitial (dermal) DCs that

reside in human skin. We have reported that Langerhans cells when compared to Interstitial DCs
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are particularly powerful at priming naive CD8+ T cells against allogenic and autologous
antigens, whereas both mDCs subsets were equally efficient at inducing a secondary response.
The current study was performed to analyze the parameters which might explain the superior
functions of LCs in inducing CD8+ T cell priming. LCs primed CD8+ T cells express higher
levels of CD8 compared to IntDCs primed CD8+ T cells, while antigen specific memory CD8+
T cells induced by both subsets, present equal levels of CDS.

It is shown herein that anti-CD8 monoclonal antibodies block DC-mediated in vitro priming of
autologous as well as allogenic antigens CTLs. The CD8+ T cells primed in the presence of anti-
CDS8 failed to kill targets and produced type 2 (IL-4, IL-5, IL-13) and regulatory (IL-10)
cytokines. Furthermore, the CD8" T cells primed in the presence of anti-CD8 mAb were able to
inhibit an alloreaction and thus acted as suppressor CD8+ T cells. However, induction of
secondary CTL responses such as those to Influenza and CMV were not disturbed. Likewise
anti-CD8 mAbs did not alter CD4+ T cell responses. Administration of anti-CD8 mAbD to the
activation of alloreactive CD&+ T cells in-vivo, in a human-mouse model cells population
prevented the development of graft-versus host disease induced by injection of allogeneic CD8"
T cells. Thus, anti-CD8 antibody therapy might prevent CD8+ T cells-mediated graft rejection,
without perturbing protective anti-viral responses and might therefore represent a significant
progress over current immunosuppressive treatments. This application demonstrated that CD8

ligation results in an inhibition of T cell priming and the generation of regulatory T cells.

The present inventors have demonstrated that LCs are extremely efficient at priming naive CD8
T cells compared to Interstitial DCs, whereas both mDCs subsets were equally efficient at
inducing a secondary response. The current study was performed to analyze the parameters
which might explain the superior functions of LCs in inducing CD8+T cell priming. It is
demonstrated herein that CD8 ligation results not only in the inhibition of T cell priming but also

triggers the generation of regulatory T cells.

DCs Purification and Culture. CD34-derived DCs were generated by culturing G-CSF
mobilized CD34-HPC at 0.5 x 10°/ml in 25 cm” flask in Yssel’s media (Irvine Scientific, CA or
Gemini BioProducts) containing 5% autologous serum, 50 uM 2-B-mercaptoethanol, 1% L-
glutamine, 1% penicillin/streptomycin, and the cytokines; GM-CSF (50 ng/ml; Immunex Corp.),
FLT3-L (100 ng/ml; R&D), and TNF-a (10 ng/ml; R&D). Cultures were incubated at 37°C with

5% CO; in a humidified environment, Cells were transferred to fresh medium supplemented
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with cytokines at the day 5 of culture, and harvested on day 9 or 10. CD1a'CD14-LCs and
CD1a CD14 -intDCs were sorted. Purity was routinely 95-99%.

IFN-derived DC (IFN-DC) were generated by culturing CD14" monocytes (purity >90%) (1x10°
cells/ml) in Cellgenix media (Cellgenix) supplemented with 1% penicillin/streptomycin, and 100
ng/ml GM-CSF (Berlex) and 500 U/ml IFN-o.-2b (Schering Corp) at 37°C and 5% CO,, fresh

medium and cytokines were added on day 1, and the DCs were harvested on day 3.

LCs and dermal IntDCs were purified from normal human skin specimens. Specimens were
incubated in the bacterial protease dispase type 2 (Roche) Antibiotic/Antimycotic (Gibco) for 18
h at 4°C, and then for 2 h at 37°C. Epidermal and dermal sheets were then separated, cut into
small pieces (~1-10 mm) and placed in RPMI 1640 (Gibco) supplemented with 10% fetal bovine
serum (FBS). After 2 days, the cells that migrated into the medium were collected and further
enriched using a Ficoll-diatrizoate gradient, 1.077 g/dl (LSM - Lymphocyte Separation Medium,
MP Biomedicals). DCs were purified by cell sorting after staining with anti-CD1a FITC (OKT6;
DAKO) and anti-CD14-APC (LeuM3; Invitrogen) mAbs.

T cell isolation. Cells were isolated from frozen PBMCs obtained by leukapheresis from adult
volunteer donors. Naive CD8" T cells were sorted as CD45RA'CCR7 HLA-DR CD8" cells,
following CD4", CD56", CD16™ and CD19 magnetic cell depletion (Miltenyi). Naive CD4" T
cells were obtained in the same manner, except that CD8 T cells were depleted and resulting
cells were sorted as CD4'CCR7 CD45RA 'CD4 CD16 CD19” CD56'. For recall responses, CD8"

T cells were positively selected from an enriched population.

DC/CD8 T Cell Cocultures. Autologous CD8" T cells — DCs coculture. For primary response
assessments, naive CD8" T cells (1 x10° cells/well) were stimulated with autologous mDCs (5 x
10* cells/well) that were preincubated for 3 h with the HLA-A201-restricted MART-1 (MART-
Im26-35, ELAGIGILTV) or gpl00 (gp100s200-217, IMDQVPESV) peptide (3 uM). Cells were
cultured for 9 days in 24-well plates in Yssel’s complete medium supplemented with 10 U/ml
IL-7 (R&D) and 100 ng/ml CD40L (R&D). IL-2 (R&D) was added at 10 U/ml at day 3; anti-

CDS or isotype matched control was added on day 0, unless otherwise indicated.

Expansion of peptide-specific CD8" T cells was determined by counting the number of cells
binding peptide/HLA-A201 tetramers (Beckman Coulter) at the end of the culture period. For
the assessment of recall responses, total CD8" T cells (1 x 10° cells/ml) were stimulated with

autologous (5 x10° cells/ml) mDC subsets loaded with HLA-A201-restricted Flu-MP peptide
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(GILGFVFTL). In the presence of anti-CDS8 or isotype matched control. The frequency of Flu-
MP-specific CD8" T cells was determined by using Flu-MP/HLA-A201 tetramer.

Allogeneic CD8 T cell cultures. Allogeneic proliferation of naive CD8" T cells was assessed by
[H*]-thymidine incorporation, or CFSE dilution. Naive T cells (1 x 10° cells/well) were cultured
in round-bottomed 96-well plates in Yssel’s medium supplemented with 10% heat-inactivated
pooled AB human serum (Yssel’s complete medium) IL-7 and IL-2 (10 IU/ml R&D), to which
2.5 x 10* (unless otherwise indicated) allogeneic mDC subsets were added. CD40L was used to
activate the DCs. After 5 days, cells were pulsed for 18 hours with 1 uCi [H*]-thymidine and the

incorporation of the tracer determined as a measure of ongoing proliferation.

For assessment of proliferation by CFSE dilution, cells were labelled with 0.5 uM CFSE
according to the manufacturer procedure. After 7 d, cells were harvested and the level of
proliferation was analyzed by flow cytometry. In addition, the quality of the primed CDS™ T

cells was assessed as described below.

Where indicated, blocking antibody against CD8 (clone RPA-TS, OKT6, BD, or T8 Beckman

Coulter) or isotype control antibody was added to the coculture.

For secondary allogeneic CD8+ T Cell Culture, 5 x 10* naive CDS8 T cells were cultured with 2.5
x 10° CD40 ligand—activated DCs in 96-well round-bottom plates with the addition of IL-7 and
IL-2. After 6 d, cells were restimulated with DCs from the same donor used in the primary
culture. Anti-CDS antibody or isotype matched control was added to the culture for 3 day after

which time the cellular proliferation was assessed by [*H]thymidine incorporation.

Cytokines production. For CD8+ T cells cytokine production assessment, the proliferated CD8"
T cells (FSCM¥"CD11c™ or CFSE®¥CDI11c") were isolated on day 7 by cell sorting from a
primary allogeneic culture and restimulated overnight with anti-CD3 and anti-CD28 coated
microbeads. Cytokines in the supernatant were measured by multiplex bead-based cytokine

assay.

CDS8" T Suppressor assay. For CD8" T Suppressor function Assay, the proliferated CD8" T cells
(FSC"'CD11¢c” or CFSE®YCD11¢) were isolated on day 7 by cell sorting from a primary
allogeneic culture and added at graded numbers to a coculture of 5 x 10" naive CD8" T cells and
CD40L-activated 2.5 x 10° allogeneic DCs (LCs). 1 w/Ci of [*H]thymidine was added to each

well After 5 d of culturing, and cellular incorporation was determined after 18 h.
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T-cell protein and gene analysis. For effector molecules staining, primed CD8" T cells were
fixed and permeabilized and stained with PE-labeled anti-GranzymeA, GranzymeB and perforin

(BD Biosciences).

For CD8" T cells phenotype analysis, cells were stained for surface expression of CD25 (M-

A251), CD28 (CD28.2), CCR7, CD103 (Ber-ACTS) all from BD biosciences.

For microarray gene analysis, the proliferating CD8 T cells (CFSE") from a primary allogeneic

culture were sorted and re-stimulation with anti-CD3 and anti-CD28 coated microbeads ...

Evaluation of Anti-CDS treatment against Graft vs. host disease in vivo. Mobilized peripheral
blood (MPB) CD34" cells (3-6 x 10° MPB CD34" cells per animal) were infused intravenously
into separate experimental cohorts of sublethally irradiated (300 centigrays by “'Cs y-
irradiation) NOD/SCID mice as previously described 10-12 weeks after transplantation, mice
were injected subcutancously with10M sorted naive CD8' T cells from an allogeneic donor.
Mice were treated with an IgG1 control mAb or anti-CD8 mAb (RPA-T8 BD biosciences, 0 .75
mg on day 0 and 0.25 mg on day 3) subcutancously. In one out of two experiments anti-CD40
monoclonal antibody (MABS89, Schering-Plough) was injected intra-peritoneally at the day of

the allogeneic transplantation to activate the DCs.

Mice were observed daily for survival and clinical signs of GVHD, as manifested by diarrhea,
weight loss and ruffled skin. When symptoms appeared mice were harvested. Human CD8" T

cells were analyzed by flow cytometry.

In vitro priming of naive CD8'T cells with in vitro generated LCs. HLA-A201LCs and IntDCs
were generated in-vitro by culturing for nine to ten days CD34" HPCs in the presence of GM-
CSF, FIt3-L and TNFa. Cells were sorted into CDla'CD14~ LCs (LCs) and CDla CD14"
IntDCs (IntDCs). For primary response, DCs subsets loaded with 3 uM HLA-A201-restricted
melanoma peptide MART-1 (26-35) were cultured with autologous naive CD8" T cells for nine
to ten days. The frequency of the antigen specific CD8' T cells at the end of the culture was

measured using specific peptide-MHC tetramer.

As shown in Figure 1a and Figure 1b, naive CD8" T cells primed by LCs upregulate surface
CD8 expression when compared with IntDCs-primed CD8" T cells. For memory response, DCs
subsets were loaded with 1uM of the HLA-A201 restricted influenza matrix peptide M1. DCs

were cultured with sorted autologous memory CD8" T cells. In contrast, both subsets are equally
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efficient at inducing a secondary response to a viral antigen, and the CD8" T cells activated by

either subset express equal levels of surface CD8 (Figure 1¢).

Anti-CDS antibody prevents priming of antigen specific CD8'T cells. Addition of the anti-CD8
mAb RPA-TS efficiently blocked the expansion of MART-1 specific CD8" T cells by MART-1-
pulsed LCs (Figure 2a). A kinetic analysis indicates that very little antigen-specific CD8'T cells
proliferation is observed between day one and day nine when the anti-CD8 mAb is added to the
culture (Figure 2b). The inhibition of CD8" T cell priming was very effective as 0.1 ug/ml of
antibody resulting in near complete inhibition of the expansion of antigen specific CDS'T cells
and the 50% Inhibitory Concentration (ICso) was in the range of 50-500 ng/ml (Figure 2¢). Three
out of three tested anti-CDS8 antibodies (T8, RPA-T8 and OKTS) inhibited T cell priming
(Figure 2d).

Delaying addition of anti-CD8 mAb to cultures until hour seventy still resulted in a 75%
inhibition of melanoma specific CD8" T cell priming (Figure 2¢). Culturing MART-1 peptide-
loaded LCs and naive CD8" T cells in the presence of low concentration of anti-CDS, resulted in
decreased number of MART-1 specific CD8" T cells compared to primary control cultures
(Figure 2f) furthermore CD8" T cells exposed to anti-CD8 mAb showed lower MART-1 MHC-
tetramer intensity staining when compared to those exposed to the control antibody. The more
anti-CD8 mAb was added to cultures, the less tetramer intensity binding was observed on

antigen-specific T cells (Figure 2g).

The anti-CD8 mAb was also able to block the priming of MART-1 and gp100-specific CD8" T
cells induced by DCs generated by culturing monocytes with GM-CSF and IFN (IFN-DCs)
(Figure 2h), indicating that the inhibitory effect is neither dependent on the source of DCs nor on
the antigen selected for priming. In addition, anti-CD8 mADb was able to block the priming even
when high concentration of peptide was loaded on the DCs, or when the antigen was present
throughout the culture (Figure 21). Taken together these data demonstrate that blocking CDS

prevents DCs-induced priming of high-avidity antigen-specific naive T cells.

Anti-CD8 antibody inhibits DCs mediated alloproliferation of CD8 T cells. Anti-CD8 mAb or
isotype control was added to cultures of naive CD8" T cells together with graded number of in-
vitro generated allogeneic LCs. As shown in Figure 3a using an [‘H]thymidine incorporation
assay, the LCs induced proliferation of allogeneic naive CD8' T cells, was inhibited by the anti-
CD8 mAb. CFSE dilution assays performed on cocultures of LCs with allogeneic naive CD4"
and CD8' T cells confirmed the inhibition of CD8" T cell proliferation (Figure 3b upper panel).
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It further revealed that the proliferation of allogeneic CD4" T cells was not affected by the anti-
CDS$ antibody (Figure 3b lower panel). Indeed, while CD8" T cell proliferation was inhibited at
30 ng/ml (Figure 3c upper pancl), CD4" T cells showed no decreased proliferation for any
concentration of anti-CD8 mAb used (0-3 pg/ml) (Figure 3¢ lower panel). The vigorous
proliferation of allogeneic T cells induced by dermal DCs or LCs isolated from human skin was
also blocked by anti-CD8 mAb (Figure 3d and ¢). In the presence of anti-CD8 mAb only few,
scattered, small clusters were formed between CD8'T cells and DCs (Figure 3f). However, in
cultures with no anti-CD8 mAb, vigorous proliferation was associated with many large clusters
of DCs and CD8" T cells (Figure 3g). Thus, anti-CD8 antibody can inhibit DCs-mediated
priming of allogeneic CD8" T cells.

Anti-CD8 does not block secondary response against autologous or allogenic antigens. To test
whether memory CD8" T cell responses would also be inhibited by anti CD8 mAb, HLA-A2"
LCs or IntDCs, loaded with the immunodominant HLA-A2 binding influenza matrix protein M1
peptide (57-68), were cultured with CD8" T cells with the anti-CD8 mAb and its relevant
control. For cither DC subset, the number of antigen specific CD8" T cells, as measured by
tetramer staining, was comparable with anti-CD8 mAb or isotype control (Figure 4a and c). No
inhibition was detected even with concentration of anti-CD8 mAbD as high as 2.5 ug/ml (Figure
4b and d). The two other anti-CD8 mAbs tested (T8 Beckman, RPA-T8 BD) did not inhibit the

flu peptide-induced activation of memory cells (Figure 4¢).

To demonstrate whether memory allogeneic CD8' T cell responses would be affected by anti-
CD8 mAb, naive CD8" T cells were primed by allogenic LCs or IntDCs for seven days, and the
T cells were restimulated for three days. As shown in Figure 4f, the anti-CD8 mADb was not able
to inhibit CD8" T cell restimulation with the original alloantigen using either, LCs or IntDCs.

Thus, these data demonstrate that memory CD8 " T cell responses are CDS8- independent.

Priming CD8'T cells with Anti-CD8 mAb yields Type 2 T cells with low levels of cytolytic
molecules. As shown in Figure 5, CD8" T cells that were exposed to anti-CD8 mAb during
priming with allogeneic DCs express lower levels of CD25, 1COS, CD27, CD28 and lower
intracellular expression of granzymes A and B and perforin (Figure 5a). CD8" T cells primed
with LCs and isotype control for seven days produced, following restimulation with anti-CD3
plus anti-CD28 for 24h, IFN-% (2,000-6,000 pg/ml) and IL-2 (1,000-6000 pg/ml), and low levels
IL-4, TL-5, TL-13 and IL-10. CD8" T cells primed with LCs and anti-CDS8 secreted the same
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amounts of IFN-y and IL-2 but high amounts of IL-4 (100-600 pg/ml), IL-5 (500-2500 pg/ml),
IL-13 (1000-7000 pg/ml) and 1L-10 (70-100 pg/ml) (Figure 5b).

Collectively, the data indicate that anti-CD8 mAb alters the phenotype of activated CDS8'T cells

yielding cells secreting Type 2 cytokines and expressing low levels of cytotoxic molecules.

Alloreactive CD8" T cells primed in the presence of anti-CD8 potently suppress naive CD8™ T
cell responses. To determine whether CD8' T cells primed in the presence of anti-CD8 mAb
show suppressor functions, CFSE-labeled naive CD8'T cells (donor A) were cultured with
allogeneic LCs (donor B) with anti-CD8 mAb or isotype matched control for seven days.
Activated CD8" T cells (CFSE-CD11c-) were sorted and added at graded numbers (3-300) into a
coculture of 50,000 autologous naive CD8" T cells from donor A with 2500 allogeneic LCs from
donor B. CD8" T cells primed with anti-CD8 mAb strongly inhibited the proliferation of naive
CD8'T cells to allogeneic LCs in a dose-dependent fashion, with as little as 100 cells
suppressing the alloreaction by around 80% and ten cells blocking by 50%. However, CD8" T
cells primed with isotype control showed no inhibition (Figure 6a). The inhibition was
particularly striking when the anti-CD8 mAb treated CD8'T cells were given their allospecific

DCs, as the suppression was less intense with DCs from donor C (Figure 6b).

Anti-CD8 mAb inhibits allogeneic CD8" T cell activation and graft-versus-host disease in-vivo.
The strong inhibition of CD8" T cell priming observed in vitro with anti-CD8 antibodies led us
to test whether this would also happen in vivo in immunodeficient NOD-SCID mice grafted with
human CD34 HPCs which differentiate into pDCs, mDCs and B cells but not T cells. These
humanized mice were adoptively transferred subcutancously with 20x10° purified CD8" T cells
from an allogeneic donor with 0.75 mg of either the anti-CD8 mAb or an isotype-matched
control antibody. An additional 0.25 mg of antibody was injected on day three. In one of the two
experiments, anti-CD40 (MAB89, Schering Plough, 100 pg) was injected intraperitoneal in for
DCs activation. Mice were examined regularly for sign of sickness. At ten weeks post CD8' T
cells transfer, mice receiving the isotype-matched control antibody developed clinical symptoms
of chronic graft-versus-host disease, with rashes around the eyes, weight loss and weakness
(Figure 7a). Treatment with anti-CD8 antibody, however, completely inhibited both the
activation and expansion of pathogenic T cells and the development of clinical symptoms
(Figure 7). CD8" T cells from the bone marrow of isotype control treated mice upregulated

CD103 whereas mice treated with anti-CD8 mAbD did not (Figure 7b).
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Collectively these data indicate that anti-CD8 mAb therapy is efficient in preventing allogeneic
primary activation of CD8" T cells, which mediate graft-versus-host disease in immunodeficient

mice carrying a human immune system.

The current study was performed to understand why LCs are more potent than Interstitial DCs at
priming naive CD8" T cells while both mDCs subsets were equally efficient at inducing a
secondary CD8" T cell response. Several conclusions were drawn from results of adding anti-
CD8 mAbs to cocultures of naive CD8' T cells and DCs. First priming of naive CD8" T cells
was found to be profoundly inhibited at very low concentration of antibody while activation of
memory cells was not affected even at high concentration of antibody. Second the residual

proliferating cells differentiated along a suppressor pathway rather than an effector pathway.

These data demonstrated that the entire tested anti-CD8 monoclonal antibodies block, at very
low concentration, DCs-mediated proliferation of CDS8" T cells against antigen presented in the
context of autologous or allogeneic MHC in vitro. However, recall responses against viral or
allogeneic antigens were not inhibited by anti-CD8 mAbs. These data are in line with an earlier
report on in vitro studies with mouse lymphocytes showing that anti-CDS8 antibodies can block
the proliferation of naive CD8' T cells but not that of effector and memory cells’. Anti-CD8
also blocked activation of alloreactive naive CD8' T cells was also observed in-vivo in a
humanized mouse model resulting in the ablation of graft versus host response. Perhaps the most
striking observation is that addition of the anti-CD8 antibodies qualitatively modified the type of
response from an effector response to a suppressor one. The generated suppressor cells express a
unique phenotype with decreased expression of Granzyme A and B and perforin and low CD28.
Furthermore, these cells express an altered phenotype pattern with increased expression of type 2
cytokines (IL-4, IL-5 and IL-13) and that of IL-10. In addition, these cells express potent
suppression capacity as 100 of these cells can block 80% of an alloreaction particularly when
activated by cognate APCs. Interestingly, this phenotype is comparable with the phenotype of
CDS8" T cells cultured over CD14 IntDCs as we reported elsewhere.

These observations are of clinical significance as T cells are the primary mediators of allograft

e 11,12
rejection

. Much effort has been directed at designing therapeutics that specifically block the
initial activation of T cells in allograft recipients. Both CD4 T cells-dependent and CDS' T
cells-dependent pathways have been demonstrated to initiate allograft rejection. While
immunoregulation strategies such as Rapamycin ", Cyclosporine ', anti-CD4 mAb ", anti-

CD154 mAb '° and CTLA4-Ig are very effective at suppressing the CD4-dependent immune
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activation, the CDS8-dependent pathway of rejection has been demonstrated in studies to be
resistant. Resistance of CD8" T cells to suppression by calcineurin inhibitors has also been
correlated with an increased incidence of acute allograft rejection in clinical studies'®. This is in
line with the different costimulatory requirements of CD4" and CD8" T cells observed in vivo.
CDS8-dependent allograft rejection is dependent upon CD40/CD154 costimulation and
independently of the CD28/B7 costimulatory pathway '’

First generation anti-CD3 mAbs block the initial activation of T cells in allograft recipients
resulting in immunosuppression which, as with most other immunosuppressive treatments, is
associated with severe viral infections, such as CMV. Thus the observation that anti-CD blocks
effector cell priming while leaving virus specific memory responses intact might prevent the
generation of alloreactive CD8' T cells that attack a graft while leaving anti-viral secondary

responses intact.

Up-regulation of CD103 by CD8' T cells at the graft site has been closely linked to the ability of
CD8' T cells to mediate allograft damage '°. The epithelial cell-specific integrin, CD103 (og
integrin), defines a novel subset of alloreactive CD8" CTL *°. Activation of the (CD4-
independent) CD8-dependent pathway of allograft rejection elicits a vigorous immune response,
which is highly resistant to immunoregulation. An intense focal infiltration of mainly
CD8'CTLA4" T lymphocytes during kidney rejection has been described in patients. This
suggests that CD8" T cells could escape from immunosuppression and participate in the
rejection process. Control of both CD4 and CDS8 responses maybe necessary to promote
tolerance and long term survival *',

CD8 therapy can also be beneficial in preventing the priming of autoreactive CD8" T cells in

autoimmune diseases such as lupus or diabetes.

It is contemplated that any embodiment discussed in this specification can be implemented with
respect to any method, kit, reagent, or composition of the invention, and vice versa. Furthermore,

compositions of the invention can be used to achieve methods of the invention.

It will be understood that particular embodiments described herein are shown by way of
illustration and not as limitations of the invention. The principal features of this invention can
be employed in various embodiments without departing from the scope of the invention. Those
skilled in the art will recognize, or be able to ascertain using no more than routine
experimentation, numerous equivalents to the specific procedures described herein. Such

equivalents are considered to be within the scope of this invention and are covered by the claims.



C08ad3 (vpg 9) mouse IgGi FL (cat) IF, FCM Cat Non-limiting examples of humanized anti-CD8
antibodies include cM-T807 (Centocor, MA), and TRX2 (Oxford Therapeutic Antibody Centre, Oxford
University, %@¥20#1888 Kingdom). Dendritic cells (DCs) initiate and polafser &9eHidptédific
immune responses. Human myeloid DCs (mDCs) irlz%ude distinct subsets such as Langerhans cells
and interstitial (dermal) DCs that reside in human skir. We have reported that Langerhans cells when
compared fo Interstitial DCs 13 arc particularly powerful at priming.nalve CD8+ T cells inst
aogonic A SO0 G RS ST HSES € SRR e BSE y eleth o4 RGO o
secondakyf r¢spartsoddekillstetit gicidyt wasyprifatized iontioalyeetdhs paripetticandiichmdightcaxplain
the superior functions of LCs.in inducing CP8+ T cell priming, LCs primed CD8+. T cells express
igher 1cHBTY 6F 55 £ Srib RS e R EESFT Bl WS ANt By b T
cells indyaediytibotbrpisetappteadnh aguaspevidisfyCd . ildis shaliy indieircthat BatinCdBorated
monoclonal aptibodies block DC-mediated in vitro priming of autologous as well as allogenic antigens
CTLs. The ED8¥ F¢ells primed in the presence of antiCD8 failed to kill targets and produced type 2
(IL-4, 1L-5, IL-13) and requlatory %L‘-lo,) cytokincs Furthermaore, the CD8+ T cells primed in th
prosencel 3 A BB ke Shid o T e el b O T B S RTIRD e 7
cells. Howleires, andlectita epsetoataryn@Y Lntesptose’ butht as thmsedwsistiuenzth ahel Gddvingeod not

disturbed. 0Iﬁié(e\{rvise0 1raenti-‘C{)IBGar’é][Aobnse(;Lid n t‘alllteer rCIIDn%-I"-eT[hCaen” Oregponﬁ{eesu,sb\edgy%setr@gr%n‘%l;,aglﬁi-%DS
mAb to thé activation of alloreactive’ CO8+ T cefls IN-VIivo, In a human-mouse model cells poquaﬁon
preventedldhesdesvelopriventeah draftoet sus ¢tvostgibediselinticated tyyricfiectioaltiwiogesnaeityGDEhd
cells. Thig, a0 208 antibadinerany, Tualy revent CRR4 T sells medleted graseiaelion ayithout
perturbing protective anti-viral responses ‘and might therefore represent a significant progress over
current imniyabsuppressivd tratimentd hidighapplibstiarp dernonsthatednhzbCD 8 isgatdriaesditstin an
inhibition f. T cell primin th ration o cells; Th [ tars have
demonetiad S B o b R RS A M G
DCs, whértesnbothtimD@kisubsdhs werrtegu dliyt effitie naradingd teingual sevdnmtasy réspayedeinT Has
current s : .perfor . e the par hi i in ior funetigns of
LCsin |n%gc¥hﬁlg%l§§+¥1£ﬁ%ﬁ%%§%% ié)J 8@50%?%? re%}l'g?at égg%gﬁé%%égﬁﬁg%o? l(?cn y%l'?'l the
inhibition“shMpeskpriminicbmpaises Higderanid (ederatiolomi reighiatogy Fucbliss DGsPwificitiasr and

Culture. €D34-deri : turi -CSF . moebili 2 .05 6/m1l
i 25 arma TEUAEES S P LS OE R A T b MR8 baiffle” tuAQe/
autolqgoasssémm o6@ontkvingl 3uslepsafsioritiasiokntdodoglataimiaee, 1RdysertcHinfstreptdedywid, dnd the
cytokines; GMGRE éé&@%{a%:gm@fe@&é LRed ol Wl Frbd LA 09/ml; R&D), and TNF-a (10 ng/ml;

R&D). Cultures were incu at 37C with 5% CO2 in a humidified environment, Cells were
transferreghto figshanesivshatpnlaneaied L4 withoeigkiorssabtin faxmalicHiuR addipested on
day 9 or 10. CD 1 atD14--LCs and CD 1 a-CD14 -intDCs were sorted. Purity was routinely 95-99%.
IFN-deriv@dtiCli e - troyswiiesgsbne e d sy c it rivgrarad Moo el (Soryinan) thseo is
cells/m1)ip Callpanindnedia (CalgsrigksAPBlemente A it (oo etislinfeig RIS iAo HP hng/m!
GM-CSF (Berlex) and 500 U/m| IFN-a-2b (Schering Corp) at 37C and' 5% CO?2, fresh medium and
cytokined¥itiFslar qaateH. ddse1B And e BE LBere BlafvedieB 0B May @, C&B ah@uaning Withc8ivere
purified f KMa RN RSP SRINBEASimRBRMEASWRLEREMbALSst BhihebaGefRhPIRRARE
dispase type 2 (Roche) Antibiotic/Antimycotic é%bcgéor 18 h at 4C, and then for 2 h at 37C.
EpidermarahduBind rdeMBydiBtheh 8B Siel; ERRAG SMSINRIAEE. eadi e rfprthanbhsikitesh
RPM' 1640(Gibe) Svapiemeniast Wiici0%daial Rowing-seramiE BRI 2 daysotis:celin the)
migrated into the medium were collected and further enriched using a Ficoll-diatrizoate gradient, 1.077
01 (LSM Sangphipitsey tentsen QFagis i So1apmaran Vi s it eeRéans). DCs were purified by cell sorting after
staining with anti-CD1a FTTC (OKT6; DAKO) and anti-CD14-APC (LeuM3; Invitroagjgn) mADbs. T cell

isolation./2bNE e romeBpsttiant shvifrs sesiivnesclostdined By ipahdisrires homadsupdsrrrdsd

donors. Naivet RBdhcelfenaien aaréadasiSH 43R bleleR7EkAMPR-QREIcells, Jotpuintotdard
CD56-, CD16- and CD19-mai1§,netic cell depletion (Miltenyi). Nave CD4 T cells were obtained in the

same maRRBPEXeE S hANEBP bave frsit depihed BhiFras My damsdverbediatts toalcer7

CD45RAGhMcHD8 GHoRLEF (kb6 thorareemdt reshanstsnei be hsaliswerapesitipehitrpigaiatdrom
an enriched population. DC/CD8 T Cell Cocultures. Autologous CD8 T cglls - DCs coculturc, For

primary e R8s Hs Sifictites AivR BHSPIUERAS o1 X708 BEiBAVERIRRErEsHHRb R ARAvAiRIbgous
mDCs (5a¢pR4metisimel:-toahwpresprainaubaiepefor Thb witbrifienH LAHAOR srsilieteebMARS-dnd
(MARTIN/126_35, ELAGIGILTV) or gp100 (gp100m209_212, IMDQVPFSV) peptide (3 JIM). Cells
were cultured for 9 days in 24-well plates in Yssel's complete medium supplemented with 10 U/m1
IL-7 (R&D) and 100 ng/ml CD40OL (R&D). IL-2 (R&D) was added at 10 U/ml at day 3; antiCD8 or
isotype matched control was added on day 0, unless otherwise indicated. Expansion of

peptide-specific CD8- T cells was determined by counting the number of cells binding
nantida/HI A_A201 tatramare (Rackman Cariltar at the and nf thea criltiire narind Enr tha acecacemant



15 (G1LGFVFTL). In the presence of anti-CD8 or isotype matched control. The frequency of
FluMP-specific CD8' T cells was determined by using Flu-MP/HLA-A201 tetramer. Allogeneic CD8 T
cell culturesWAIRSYEAERS3roliferation of nave CD8- T cells was assessed byHEE)MdaEo4
incorporation, or CFSE dilution. Nave T cells (1 x |IOg_cells/well) were cultured in round-bottomed
96-well plates in Yssel's medium supplemented wit iO% heat-inactivated pooled AB human scrum
(Yssel's complete. medium) 1L-7 and 1L- ‘é 0.11.1/m1 R&Eé, to which 2.5 x. 104 (unless otherwise
inioatoc NGB AR SO S LRt e BOHON LA TR RN He EL: Ay,
cells wereoputged foicLvauisnwil ittiéd byl ththyppigidedaelritse incorporation of the tracer determined
as a measure of ongoing proliferation. For assessment of proliferation by CFSE dilution, cells were
labelled vﬂm WSSE according to the manufacturer procedure. After 7 d, cells were harvested
and the level of proliferation was analyzed by flow cytometry. In addition, the quality of the primed
CD84 T gells wag, assgssediag dersringa, relaw- Miharsiindisrtsr birckingansbamhh ANt R8
(clone RPA-T8, OKT6, BD, or T8 Beckman Coulter) or isotype control antibody was addéd to the
coculture3Por8écthdiBallogeneic CD8+ T Cell Culture, 5 x 104 naive CD8 T cells were cultured with

2.5 x 103 CD40 ligand-activated DCs in 96-well round-bottom plates with the addition of 1L-7 and IL-2.
After 6 dcells e rdstiff it Pwith IsEanppictife AR IR IFUB I RAM S PHkk L diffvecnaiati-cDs

antibody fb#0fReiTasHenache ARHAMAsAdsIREMayh & Geliptastotociavaier PWrch fimetipr calisiar

proliferation was assessed by CH]thymidine incorporation. Cytokines production. For CD8+ T cells
cytokine b%dﬁ%?iﬂr@%&%%%@nent, the proliferated CDS' T cells (FSChi8hCD11c- or CFSE"CD11c-)
were isolated on day 7 by cell sorting from a primary allogeneic culture and restimulated overnight with
anti-CD3%and arft®eysE%oBted M e SR EPIBKiIFEE e ShpethdtReret iR S8 By Hilitiplex
bead-bagethaypinkine2assay1 @8 T Suppressor assay. For CD8 T Suppressor function Assay, the
proliferated CDS' T cells (FSChighCD1 1c or CFSE"CD11c-) were isolated on day 7 by cell
sorting frem a pNigideytallageRedkeakiund and dddeld & dvibdeBoiombers tahccOD4tund GIIB8XTLOdIInaive
CD8- T cells.and CD4OL-activated 2.5 x 10" allogeneic DCs (LCs). 1.(t/Ci of [3H]thymidine w. dded
to ench WA ARSPE R BY BTG AR TP PO s A S e R Gy Gl
protein affl, géne8gmdPR3is. For effector molecules staining, primed CD8- T cells were fixed and
permeabilized and stained with PE-labeled anti-GranzymeA, GranzymeB and perforin (BD
Biosciendes). F6haDgy. Tells phdbatypel adalysik celtbanePe dtsinadtion sufirfabé exithepstdokofsCD25
(M-A25), CD28.(CD2 2)]é R7Y 103 (Ber- )l hfros BD bigseciences. For microan-ay gene
analysis,rt% ulﬁ?gll errg%?r% %e ‘?J%Ié%@?glg elg%f'f';ﬁc%ln-g %J;#hgy %Ifc)gﬁ?é culture were sorted and
re-stimulgtion Wﬁgcﬂ%&%@ﬁde@aﬂ-ﬁ%ﬁogﬁ?e&%ql%gﬁ@ﬁﬁﬂldéf'i@'%geﬁn[gté@ﬂé%%% UEAIRER
against Graft vs. host disease in vivo. Mobilized peripheral blood (MPB) CD34' cells (3-6 x 106 MPB
CD3f celkpptpkmigrd)ingie nafus ead merenoli sl lintb SapMedel 8Rpbihhettt&l 28Morts of sublethally

irradiated (300 centigrailéséba 'PCs y-irradiation) NOD/SCID mice as previously described 10-12 weeks

after tranéplantakR¥atin Nhjdctevaseibclidrioesianini®NusertedhdNETmEat aEHosEN
a!log ?ne'ﬁ)f-'?g%ﬁrdMiﬁg ﬁ&‘%ﬁ?a%ﬁéﬁ%@ﬂwfbﬁn dgssl CP'&UI‘P'r@&ﬁ%@é@W‘o@ B8 MABREATTEKBL 103,
biosciences, 0 .75&1{&% day'0 and 0.25 mg on day 3) subcutaneously. In one out of two experiments
anti-CD460R 588! 6éntibody (MABB89, Schering-Plough) was injected ntra-peritoneally at the day of
the allogeneic transplantation to activate the DCs. Mice were observed daily for survival and clinical

signs of GVHD, B¥ LAY bl dfirihed vdight RsS AR ot oPre ORI AP AiP Y SEpBared

mice wergrhiahyRsdeckadmasrEiiancl eelsyweraanahaad iy Baw etaatns fadvdiR RimipeRiknave
CDS8 T cells with in_vitro generated LCs. HLA-A2011LCs and IntDCs were generated in-vitro by

culturing FARGiAR 95 GdAPdal epheevies cun e prest Al e SR EMES Y P1t3-L and TNFa. Cells were

SUbsets et VAHFH61 e A0 S CURAGE Bl Bt MAFPP (o8 365 s Lk witr

autologoulisdagvel GBI+ Sciealls to3ning tasterdays. The frequency of the antigen specific CD8+ T cells
at the end of the culture was measured using specific peptide-MHC tetramer. As shown in Figure la
and Figuid lb, ndatvia CRlR+Macetis(pricned BankiGCa Gjp&glsaséecscyfdae G RInexgpiessiothavi®s ahphpared
with IntDCs-gr 1% an%L%%”ﬁ'l%%S’E%(%qi? y response, DCs subsets were loaded with 1RM of the

HLA-A20%°T85tricted Influenza matrix é MI. DCs were cultured with sorted autologous memory

CD8+ T gells. | S r ly .17 .effici I [ f ponse to a
viral antgah, ar e ek s BoH e e T Y e
(Figure Ic). Anti-CD8 antibody prevents priming of antigen specific CD8 T cells. Addition of the
anti-CD8 mAb RPA-T8 efficiently blocked the expansion of MART-1 specific CD8+ T cells by MART-1-
pulsed LCs (Figure 2a). A kinetic analysis indicates that very little antigen-specific CD8+T cells
proliferation is observed between day one and day nine when the anti-CD8 mAD is added to the
culture (Figure 2b). The inhibition of CD8- T cell priming was very effective as 0.1 1.1.g/m1 of antibody

resulting in near complete inhibition of the expansion of antigen specific CD8+T cells and the 50%
Inhihitaryvs Concantratinn (10END) wace in the ranne nf EN_ENND na/ml (Eiciire 20 Three ninit nf thrae tactad



Delaying addition of anti-CD8 mAD to cultures until hour seventy still resulted in a 75% inhibition of
melanoma specific CD8 T cell priming (Figure 2e). Culturing MART-1 peptide-loaded LCs and nave
CD8 T cellsWPIR¥YHId2ce of low concentration of anti-CD8, resulted in dR¢E4524M(MMet of
MART-1 specific CDS' T cells compared to primary ¢gontrol cultures (Figure 2f) furthermore CD8 T cells
exposed to anti-CD8 mAb showed lower MART-1 tetramer intensity staining when compared to
those expqsed to the control antibady. The more anti-CD8 mAb was added to.cultures, the les
tetramer TensiBPDTTE R oBeOEET G & RIGLH CBUe AL K Bl BLIE SGIHE ARt s
was alsodfhtertniioskdiecgriiming dsMARIn 1/an0 @l specfic(CER3 Beelisdnnuced by DCs
generated by culturing monocytes with GM-CSF and IFN (IFN-Des) (Figure 2h), indicating that the
inhibitoryléffect Havélithdr ddpehdentdn the Sunkeftf BCI.né&r diathe,afligdn Kdpetegciofrpsistng. In
addition, anti-CD8 mA le to block the priming.even when high concentratiqn.of, peptide was
oaded o BRI e e e S T e A ST e
together thgsevdataddbmensiatbi thhabblpbkiph dildSipdevékmBE sdnditged Wiolitthahhiie;aVidity
antigen-s(%EH'C nave T cells. Anti-CD8 antibody inhibits DCs mediated alloproliferation of CD8 T cells.
m

Anti-CD8 or isotype control was added to cultures of nave CD8 T cells together with graded

number af jin-vit I G LE shown in Fi ad@ g it idine. .
incorporgtﬁdn as%%%??ﬁ%%%%?n%&gg égfgﬁeiﬁ‘%lﬁqg%%%r@ﬁ%ve D8 ?eégﬂiémgér?ﬁ%??egyby the
antiCD8 amiibcaRESErtildtitgy dsvagspeiefdrvoe logreGoultateanof radsphvintatito geha it had0d 2004).and
CD8+ T cells confirmed the inhibition of CD8+ T cell proliferation (Figure 3b upper panel). 18 It further
revealed that théopesliftralborebadliédeHiicle dizandisdapsiisnhrhstiiadion e GRECDS ealtibedly

(Figure 3h;lowesiRaneh derd. WilleeR Tesel Preidespign was inhibited at 30 ng/ml (Figure 3c
upper panel), CDC T cells showed no decreased proliferation for any concentration of anti-CD8 mAb
used (0-3 gg/miiiiggure dcdpwenpainel.|LhR vigeaous Rinliemtionfiaioaansiar aRlIsRduseddy
dermal DCs or LCs isolated from human skin was also blocked by anti-CD8 mAb (Figure 3d and e). In
the preséRBRBIAR{- DS R IHly feinstbantaiesy pathnry dsipletiRimed Bete@dB b8 HT cells

and DCs (7Figure 3f). However, in cultures with no anti-CD8 mAb ﬁ@ﬁ)rous proliferation was associated

with many/targe ti&irof re&latla Csang edee (Riackads of thuLRARE bsosHB Mo waRatRBY

Des-medigtiasitprintésgnal allegeireiejeddi8hl rheriiediticii8- dpessot bIgekrsegondaniifsnss,
against autolﬁc;ggzs or allogenic antigens. To test whether memory CD8 T cell responses would also

be inhibitet §Chs mADb, HLA-A2+ Les or IntDes, loaded with the immunodominant HLA-A2
binding influenzg mati tein M1 tide (57-68), were cultyured with CD8 T cells with the anti-CD8
mAb anciits ol St E oL e P STBSU ndiiodt ST B ie Lob T U
measureetjaytietr by pristadingnurg 0B raibleivwiib i Tde8 ad e wstisntyherqanitiolithidicaei¢ka and
c). No inhibition was detected even wit centration of anti-C.D b as high as 2.5 ,ug/m1 (Figure
b and o) RO G SR AL TR (PR R S IHOES 50) dit not nhibit he fu
peptide-ingduce ivation of memoryccells(Figure.4e). To demonstrat ther ry allpgeneic
Co8+ T QeN reshAats P e ol by AR e, AN B T A e Hhrsauy
allogeniccelsspedriiD GecfonseeN ¢hyslphadihetdoalls dedresestmondhted for direbodendivas(Eddivn in
Figure 4f ti-CD8 n inhibit eD8 T cell restimulation with the original

CrE IR SRS AT

alloantigen using either, these data demonstrate that memory CD8+ T cell

responsogyare GG 19JepeNani RINInG GRAT Cals IR ACRE MAPNIRASIYRS. Toluih

r
low levels of cytolytic molecules. As shown in Figure 5, CD8 T cells that were exposed to anti-CD8
mAb duribig @Rihg el slodemMe DX eXprelfs (8D levels of CD25, ICOS, CD27, CD28 and lower

intracellular expression of granzymes A and B and perforin (Figure 5a). CD8' T cells primed with LCs

and isotypk contrebbetkeveR- ddarodiic&d Welidneng. rEsthgl dnduction ahtkap sipftidodemrco s for
24h, IFN#(2,000:8,00Ra{EM-ANG Hb12( 1 RO%RA00 BY/MimaRd-lewilaye!SpHmtd HE-aefl-d apd

1L-10. CDS8'T cells primed with' Les and anti-CD8 secreted the same 19 amounts of IFN-y and 1L-2
but high sHaiases 8f the -aerideig 00 yAn - Pe-and ot 6B sgthndies 18un ddoumooel 39m T &id 1IL-10
(70-100 Qg@g‘@ (Figure 5b). Collectively, the data indicate that anti-CD8 mAb alters the phenotype of
activated CD8 T cells yielding cells secreting Type 2 cytokines and expressing low levels of cytotoxic
molecules. Alloreactive CD8 T cells primed in the presence of anti-CD8 potently suppress naive CD8
T cell responses. To determine whether CD8 T cells primed in the presence of anti-CD8 mAb show
suppressor functions, CFSE-labeled nave CD8 T cells (donor A) were cultured with allogeneic LCs
(donor B) with anti-CD8 mAb or isotype matched control for seven days. Activated CD8 T cells
(CFSE-CD11c-) were sorted and added at graded numbers (3-300) into a coculture of 50,000
autologous naive CD8+ T cells from donor A with 2500 allogeneic LCs from donor B. CD8- T cells
primed with anti-CD8 mAb strongly inhibited the proliferation of naive CD8 T cells to allogeneic LCs in
a dose-dependent fashion, with as little as 100 cells suppressing the alloreaction by around 80% and

ten cells blocking by 50%. However, CD8 T cells primed with isotype control showed no inhibition
(Eirniirae AR The inhihitinn wwac narticiilarhy etrivina whean tha anti—cCDQ mAh traated CDQQAT ~alle wara



First generation anti-CD3 mADbs block the initial activation of T cells in allograft recipients resulting in
immunosuppression which, as with most other immunosuppressive treatments, is associated with
severe viral infections, such as CMV. Thus the observation that anti-CD8 blocks effector cell priming
while leaving virus specific memory responses intact might prevent the generation of alloreactive CD8
T cells that attack a graft while leaving anti-viral secopgary responses intact. Up-regulation of CD 103
by CD8 T cells at the graft site has been closely linked to the ability of CD8 T cells to mediate allograft
damage 19. The e itPeIiaI ell-specific integrin, CD103 (cif: intcgrin), defines a novel subset of
allorcactive ¥ %tdg‘f_aiﬁ].eﬁ:dﬁvation of the (CD4- independent) CD8-dependent pathway of allograft

rejection elicits a vjgorous immune. e icrpti ighly.resistant to | oregulation. intense
focal infiltratcllc')n of r@%%n?ﬁﬁégéoéﬁlii%%qéﬁ p%%cy %ﬁ@%}%&k@#& %rse'chlaocﬁr;f)nonPf?]aiu Gbl Irﬁ@@%ed in
patients. Thislstaygsste trandipen N celiskjoatdreseag dlfendteram tine solpprgssion oelipartidipate in
the rejection?np(ggﬁg?gf.Control of both CD4 and CD8 responses maybe necessary to promote tolerance
and long term survival 21. CD8 therapy can also be beneficial in preventing the priming of autoreactive

CD8+ T cellsjntaetipiirene sifeRepsSYaNaAdURHS o iBRsLEan L S RIRIPOIRIR TR RRYI
embodiment discussed in this specification can be implemented with respect to any method, kit,

reagent, or CHRBYENBR BIaRE e RoRdaag riereResis Bis@frmore, compositions of the invention
can be used to achieve methods of the jnvention. It will be ynderstood that particular embodiments
described ST ARy o B RE A BRI (B AT B R B SRR AT e principal
features of tlukeraveation can be employed in various embodiments without departing from the scope
of the invention. Those skilled in the art will recognize, or be able to ascertain using no more than
routine expetimenthienisewrhelans bouheleinttw aht- St dictinaiatnazédscribed herein. Such
equivalents are considered to be within the scope of this invention and are covered by the claims. 22
All publicatidhs and patsq appRéaibnyeeritdhe DRNBTAtIEeffesiNh Aresitriie SRIertaes Iavel of skill

of those skillrddpilirgy bifewhigthBis iRy RIRWRSI B A RUBACRIBASAHELRAAN APRIIFTiRRRAre
herein incorporated by reference to the same extent as if each individual publication or patent

application Wh8"8PR¥NEHy ARAIIOR QLR IR BafSF 1B 0EPLERSAREHBS Al ikréndeXPhEUEe of the
word "a" or 'ravderntiged onoeenddnebiprR vtz the desm "comprising” in the claims and/or the
specification may mean "one," but it is also consistent with the meaning of "one or more," "at least
one," and "ohe or Moeaudwof @ Thevheeeof the temeraiid nnofreesd@inTs dsllssisdhe prekiferatiaimT

unless expligj ty indi to,refer ta al tives only or the alternatives arc mutually exclusive,
although theglcsl gc%%s%@éqgﬁgpl)%r séggtfgfégl{gon at refers to only alternatives and "and/or." Throughout

this applicatipn, the eI ikeABoLiks YSRAdPRdita eSS dgkderilf dnersRtafyiatpn of error
for the device, the method being employed to determine the value, or the variation that exists among
the study suBfeetd 8aIUSE leth’s dSe@ReL0BA&nd claim(s), the words "comprising” (and any form of
comprising, such as "comprise” and "comprises"), "having" (and any form of having, such as "have"

and "has"), GncludiHP BSPLLARIBHh YNRERNG, LHICALSRINEEEE: and “include™) or "containing”

d f f [ , has" ins" and " inclusi g -ended and d
exclue addtional T CLR R EME ah b e AR A PR MR R GER ms used
herein refers tmsyhl et nejeation snam tr @osptana pansrafvinggistaicingrothpra cedintethes pernsel oviecample,
"A, B, C, or ﬁ%@tﬂ@&tboé}%}%%grf‘l's @Er&?gqqtgﬁpg & .Ieast one of: A, B, C, AB, AC, BC, or ABC,

and if order i1s important in a particular context, also BA, CA, CB, CBA, BCA, ACB, BAC, or CAB.

Continuing Withhis S3fBRisy RSS! i96'idad wi SAReIRAIIAGS-thahcamain repeats of one or more
item or term, such as BB, AAA, MB, BBC, AAABCCCC, CBBAAA, CABABB, and so forth. The skilled

artisan will idekmigrehiibaly RicRigEIarR igdielant P Bfthaspon ey emsduiepamMmIWith an
combination, unless otherwise apparent from the context. All of the compositions and/or methods
disclosed ar?&‘%%ﬂnéfﬂ“ﬁé‘?ghﬁ%g (ReRleLAbRR L GRAP FHRTERIZRTHOY Wp MOk LAY BIEhe
present disqhbsuietyhésil e el gonopdsiieasant methastsudfithianayendien havedoten deperfoed,in
terms of preferred. emhodiments, it will be 1R§%6W EJh e of sk%'ll in tp Sgé]that vari tion? may be
applied to ths cSMPOSEFSRAIBMNALS 85 i 17 iR SEF A '&Peoseﬁq ek %FS@S&”S‘ ‘& method
described hérereafjtioditdegyaiti tigefmamihes sonCEge kp aressuitabEpfooa tneinisteatiom inddl teeh similar
substitutes %% %%fs Hﬁ%ﬂgﬁpons apparent to those skilled in the art arc deemed to be within the spirit,
scope and conc p?o e invention as defined by the appended claims. REFERENCES 1.
Banchereau, J. & Steinman, R. M. Dendritic cells and the control of immunity. Nature 392, 245-52
(1998). 2. Caux, C. et al. CD34+ hematopoietic progenitors from human cord blood differentiate along
two independent dendritic cell pathways in response to GM-CSE-FTNE alpha. J Exp Med 184,
695-706 (1996). 3. Zamoyska, R. The CD8 coreceptor revisited: one chain good, two chains better.
Immunity 1, 243-6 (1994). 4. Veillette, A., Bookman, M. A., Horak, E. M. & Bolen, J. B. The CD4 and
CD8 T cell surface antigens are associated with the internal membrane tyrosine-protein kinasc
p561ck. Cell 55, 301-8 (1988). 5. Chalupny, N. J., Ledbetter, J. A. & Kavathas, P. Association of CD8

with nB5A1ck ie rearnired for earlvv T cell cianallinad evvente Fmbo 110 1201-7 (1001 A& Rachmann M



10. de la Calle-Martin, 0. et al. Familial CD8 deficiency due to a mutation in the CD8 alpha gene. J Clin
Invest 108, 117-23 (2001). 11. Hall, B. M. Cells mediating allograft rejection. Transplantation 51,
1141-51 (1991). 24 12. Rosenberg, A. S. & Singer, A. Cellular basis of skin allograft rejection: an in
vivo model of immune-mediated tissue destruction. Annu Rev Immunol 10, 333-58 (1992). 13. Slavik,
J. M., Lim, D. G., Burakoff, S. J. & Hafler, D. A. Rapap®ycin-resistant proliferation of CD8+ T cells
correlates with p27kipl down-regulation and bc1-xL induction, and is prevented by an inhibitor of
phosphoinositide 3-kinase agtiyity. J B ol Chem 279, 910-9 (2004). .14. Boleslawski, E. et al, Defective
ibition of Berioh i1 Groea! Pt 10 BB 38 S AR RGP L AL S0P Sfgra
rejection. Trabptatdtoon monb8Yte? GUROR4E) with GonesMNail-gtal.(FDESP40 ligand-independent
activation of CD8+ T cells can trigger allograft rejection. J Immunol 165, 1111-8 (2000). 16. Guo, Z. et
al. CD8 T cdll-medldtedisejof itairofanvdstirean dllo grafdrito esitsaege ihaitbtieall of s OpRaeiaeusa-

costimulato gy IR ASHRAH ANEYBI b oy yieasedgatiockade

of the CD28/B7 costimulatory pathway inhibits intestina aft rejection mediated ut not
CD8+ T celldnd ithHeunol 163, 2358-62 (1999). 18. Zhai, Y., Meng, L., Gao, F., Busuttil, R. W. &

Kupiec-Weglinski, J. W. Allcgraft rejection by primed/memory CD8+ T cells is CD154 blockade
resistant: théfapeuliB§rHps tﬂﬁ%‘]‘éﬂ YR G AREEAG FElR IR i fudSS69, 4667-73 (2002).

19. Hadley, G. A., tlett, S, T.,.Via, C, S., Rostapsh E. A, & Maainie, S. T ithelial
cell-speoit Hregril A3 SRR £ VARSI AR DRl o A SRS CEToBe L
Immunol 158sp86 b (tHROengrafteBenrgalr vathaluCAfiEG Bieypreasi® neisp@tperenvionskesstruction of

pancreatic islet allografts by CD8(+) T cells. J Exp Med 196, 877-86 (2002). 21. Cobbold, S. P.,
Martin, G. &\&/aldrhhanise. of skaimddcihersisiire BT easdrerted midjothestoddPhishdbtibpdy are

complex-mi%ﬂ'g%k}ﬁﬁ rﬂi@@ﬁ-éﬁ@&ﬁ‘ﬁ]@@%%l@ cells can be tolerized in the periphery with
anti-CD4 and ‘anti-CD8 antibodies. Eur J Immunol 20, 2747-55 (1990). 25 What is claimed is: 1. Use

_Of tolero_gen'_mgfl' Cﬁ*ﬁ@h@@dﬁ@%ﬂﬁ?@%é\f@w%@B_ﬁﬁi@ﬁg%nimﬁ’c%ﬁ@%mﬂlmﬁﬁ@ﬁm torgn _antigen
in a subject in need thereof, wherein the tolerogenic T cells are the product of: contacting previously

isolated T cERAWHA Ao rRepiéting & @84 Body during T cell priming with the antigen to induce
tolerogenic T cell; and wherein the tolerogenic, T cells are _suitable for administration to the subject in
oot of olefhoe. DO (d BB L/ AREGE CPARHERAY TS ML A oL 5 PRl
claim 1, wh&&inalbeOgenagation of suppressor T cells is determined by determining one or more of the

following phenotypes: a reduction in granzyme A, a reduction in granzyme B, a reduction of perforin,
secretion of ¥educddamsgiofctsin -2, fiFtesr soburisisgciteei stepbRELD @ pariarehatet thereof. 4.

The use of Gl MRS LRI IRIRIRIR HERURRSRERN TG IR INBaUa IRsALANAE Stpressor T

cells that secrete IL-10. 5. The use of claim 1, wherein the anti-CD8 antibody is selected from
cM-T807, TSUlpingrthe-hEdrecsorsrgitafeM&$E, Flt3-L anblFu to make LCs, isolating T cells

from peripheral blood mononuclear cells and cotoing the LCs and the T cells in the
presence of an anti-CD8 antibody under conditibas generate suppressor T cells, and
reintroducing the T cells, the LCs or both intoadignt prior to, in conjunction with or after

transplantation.

16.  The use of claim 7, further comprising the stepsoiating peripheral blood
mononuclear cells from the transplant patientaiot) LCs and culturing the LCs GM-CSF,
FIt3-L and TNFe, isolating T cells from the transplant patient aoeculturing the LCs and the
T cells in the presence of an anti-CD8 antibodgenerate suppressor T cells, and
reintroducing the T cells, the LCS or both into gaient prior to, in conjunction with or after

transplantation.

17.  The use of claim 7, wherein the suppressor CTD8ells have an increased expression
of type 2 cytokines (IL-4, IL-5 and IL-13) and 1101



6. The use of claim 1, wherein the antigen is allogeneic. 7. Use of suppressor CD8+ T cells in the
manufacture of a composition to reduce transplant rejection in a transplant patient while maintaining
other immune responses wherein the suppressor CD8+ T cells are the product of: treating previously
isolated CD8+ T cells with anti-CD8 non-depleting, blocking antibody to trigger the generation of
suppressor CD8+ T cells during priming with an antigeh, wherein the suppression of the T cells is
characterized by one or more of the following phenotypes: a reduction in granzyme A, a reduction in
granzyme B reductio%f perfo&ig secretion of reduced amounts of IL-2, IFN-y or both, secretion of

IL-10 or a cdibindhdhg éjré’&m @'%ﬁ@&rr?%ﬁ(grsﬂﬁﬁ} SSOMBBE cells are suitable for

administration jnto the tr ient. 26 8. The use of clai rein D8+ T cells
cubated vtk TR ToRD Gont et e e e e g e ARl dr Bt
(IFN-DCs). theTiwriperef bland 8janhotsieanceltsndritiordugl$ Grer eeurgorhavithced-(1 $fs) fjtheraned
in-vitro by ¢ i + ' I j ' -GSE -L TNFa.
10. The usquORfH% a?r)n%%%véhlé%w%ﬁgﬁg jﬁ%@ |§j{§§f}é’e@%@%@c@gﬂ%§gg .m%%%é?uasneﬁgo claﬁ r@}ﬁlr%ﬂ@‘
wherein thetBat-EDenthtisodcatmin-fegueassnee anan@REresHbAdy. tyEcEhtRa R RIREP Wt IES!IS
affecting theypn &gsponse to viruses. 12. The use of claim 7, wherein the CD8+ T cells treated
with the anti-CD8 antibody are high-avidity, antigen-specific naive T cells. 13. The use of claim 7,

wherein the gnti-CiD8camiéibgsty &3 srlipetes! FigrereM th8ntil8 D3R -Beg Hated tH8irdRl R¥<TS.
14. The use of claim 7, V\éherein %;]te%gnti-CDS zg}agbodﬁ is provided in the culture at between 0.5 to

5,000 ng/mir®3BORHe HIADPERIAY RIIAB YEMBHSHT IR RBRL G SIAIRG HeMBHEPS! blood
mononucleas cells,isolating LC precursqrs from the pepipheral bl mononpclear.cells, culturing the
LC precorad G witn B P e O e s oo
mononuclearajgdisTaerllgo-culturing the LCs and the T cells in the presence of an anti-CD8 antibody
under conditions that generate suppressor T cells, and reintroducing the T cells, the LCs or both into a
patient priordd, in dé\g§unetas\oiklainafsr whsspgeroemaneae(d? tatiDr 4urtifes-comprising
the steps of isolating peripheral blood mononuclear cells from the transplant patient, isolating LCs and
culturing the2Cs GRECESNR @ aln H PRSI SRR meAERE Sl BiaighiRiRe bY
co-culturing dbg 4desngind the T cells in the presence of an anti-CD8 antibody to generate suppressor T
cells, and reintroducing the T cells, the LCS or both into the patient prior to, in conjunction with or after
transplantatzsh. 17 hEheetbedbElcamy 1&heheireihchsuppngssonGigt Jawisteavimaiiodeased
expression toki IL-4, IL- IL: nd,lL- . d of making
suppressor %i%%%é@n&ﬁ@%ﬁg% %@I@ﬁ#ﬁ%@r%ﬁe%‘%@%o& bn%}r'%%%“e%qfc%] s,ﬁgo ating Langerhans' Cell
(LC) precurspys frop dhapgahrakbiped, MARMIHARRLARIECRHIIPE NSt TRGHT SRiSTEER, T8,
GM-CSF, Ht3-L and TNFa to make LCs, isolating T cells from peripheral blood mononuclear cells and
co-culturing AT BhiiGacleeais i ardpgpEsEhce of an anti-CD8 antibody, wherein the-suppressor
T cells are generated. 19. The method of claim 18, wherein the anti-CD8 antibody down-regulates the
immune resPanse (G HEEHGARLE PP WHRGIRIBHRS AHHD ShAliAE RIQYGSEIRG GRELre . The
method of claiandén eletei doe cia+. T cells are high-avidity antigen-specific naive T cells. 21. The
method of claim 18, wherein the Langerhans cells are CD la+CD14- LCs. 22. The method of claim 18,
wherein the 28D |a*ODdthodanfgedians sigiisrassmblaiedsl tynualissogting.

isolating peripheral blood mononuclear cells, isnamonocytes from the peripheral blood
mononuclear cells, culturing the monocytes with G&F and IFNa-2b to make (IFN-DCs),
isolating T cells from peripheral blood mononuclealls and co-culturing the IFN-DCs and
the T cells in the presence of an anti-CD8 antibadherein suppressor T cells are generated,
as measured by a reduction in granzyme A, a remlugtigranzyme B, a reduction of perforin,
secretion of reduced amounts of IL-2, IFN+ both, secretion of IL-10 or a combinations

thereof.



23. The method of claim 18, wherein the Langerhans cells are generated in-vitro by culturing for nine
to ten days CD34+ HPCs with GM-CSF, F1t3-L and TNFa. 24. The method of claim 18, wherein the
anti-CD8 antibody is selected from cM-T807, T8, RPA-T8, HIT8a, Leu 2, T8, and OKT8. 25. The
method of claim 18, wherein the anti-CD8 antibody is provided in the culture at between 0.5 to 5,000
ng/ml. 26. A method of making suppressor T cells cargprising: isolating peripheral blood mononuclear
cells, isolating monocytes from the peripheral blood mononuclear cells, culturing the monocytes with
GM-CSF and IFN-a-2b tg make (IFN-DCs), isolating T cells from peripheral blood mononuclear cells
and co-cultiifig O FAREHRRIRITAE T B HrRLR R GRPRR R oR S LR e VIREIIE
suppressor fespliaskevgarreintded sispmessorer dylls ses ugdidistamgrapzguicullyd Jeldtsd periplgssalzy me
B, a reductign of perforin, secretign. of reduced amounts of IL-2. IEN-y or bath. secretion of IL-10 pr a
combmatiorbaer by SR el RS RRR R A B Sl
an immune cedipongehe hér girethasup prébBMIGCeHs fEt8-nat foytoteikinlgGs eisiolasilyg So txt ksl

peripheral b n s, isalati b ipharal; r
Cels, cuurig e e e oD A D B B e PSR
previously iSokgksiipdhipsesened iraorsiiEP8r adikogered titsting ers0CE eglts thke Derrniedhe
presence of an anti-CD8 antibody, wherein the suppressor T cells are generated. 28. Use of

suppressor #&ells el SHIRIRRSANd GRATHMPR SAsH! B tHis SHRBPRIIQ AT BT RiHKEpRigRbeNREue

in a mammay, tupeRihtbe S5EIFeSSOMAFRIEArQ/ReREiR BycrsBshoctepr isinaobaininstRsaviously
isolated peripheral blood mononuclear cells, isolatin%l__c precursors from the peripheral blood

mononucledABRYSIAARIYTAG PEe PR YIS RANGTh SRS &G 1PN SIRACR n 511RY iSolating T
cells from pigeiouslyristriaie thearipigratdblod ineoaoualeais elistand g theuliprgdine € svithdSie T

compositoniks bt ikea UaUFIkh TGO oY ol by EAHE VG PELOE I G 2hsplant
rejection withioodatoicstiripathes isrendre resioirsg sh evhEdeinegt Tecellp pnetbeop 1€ smilsearé ayeastiated

from isolateg:Bg_rm%rgﬁl}pI%pél ill?eCﬁ)gsaHrL%gggrwi%g%a%%g& in the presence of an anti-CD8

antibody, wherein the-suppressor T ce e genera e composition of claim 29, wherein the

anti-CD8 angigody J5 SHEMERiHPIAMEARRS tFdh %tT@je'éﬂiBﬁM%uEﬁr@é&W&ls% The

composition of claim 29, wherein the anti-CD8 antéi:épdy_ls provid e culture at between 0.5 to
5,000 ng/mireggCcnadrensIBRItGIE6H eMIMIND L AHEHSAIMRE AT THIBE SADRRIRE rdNIRISEN R in a
medium for QiBEHASLEFIPTIBIYSRe generated from isolategiperal blood T cells co-cultured with mature

LCs in the presence of an anti-CD8 antibody, wimetleg suppressor T cells are generated.

30. The composition of claim 29, wherein the anti-CDilaody is selected from cM-
T807, T8, RPA-T8, HIT8a, Leu 2, T8, and OKTS.

31. The composition of claim 29, wherein the anti-CD@lzody is provided in the culture
at between 0.5 to 5,000 ng/ml.

32.  The composition of claim 29, wherein the cellsfangen and resuspended in a medium

for injection prior to use.





