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Blocking studies using anti-CD6 monoclonal antibodies (imAbs) suggest that CD6 plays
an important role in T cell development by regulating T cell adhesive intcraflztions with
30  thymic epithelial (TE) cells fPatel et al, J Exp. Med 1995 181:1563-1568].
Additional studies have shown that CD6 can function as an important accessory
molecule in T cell activation. For example, certain anti-CD6 mAb are dirccily
mitogenic for T cells [Gangemi et al., J. Immnunol. 1989, 143:2439 and Bott et al., 1993
Int, Immunol. 7:783], whereas others are able to co-stimulate T cell proliferation in

35  conjunction with anti;CD3, anti-CD2 or phorbol 12 myristate 13 acetate (PMA)
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Although the functional characterization of CD6 remains incomplete, an anti-CD6 mAb

have been successfully applied in a clinical setting to purge bone marrow of T cells and



The CD6 nolecule is N glycosylated with a protease sensitive site and
possesses 15 intrachain di sul phide bonds. Previous reports indicated
that CD6 ewbD<20m®/1iswss wo nol ecul ar forns, a phosphoryl at edTimzos/eisc05
kDa in resting T cells and a hyper phdsphoryl ated form of 1301cDa in
cells after protein ki nase C activation by the tunor pronoter,

phor bol 12 state 1 ate ol ogy,
1994154 : - 1 §°1 prpguryors., o fad ’é‘gﬁ‘)ﬁgp@fé' g‘i"%‘&“éé@&&%ﬁ‘:ﬁ%‘é%@e‘%%’f her
bi ndi ng agemagow Nald Didwl ipRadel o ahaktys-hést SRERedmmemsmB iighB)evelt dfiuman .

eukocyt e cBTrHRRLLPRR Aot Lo S0 KECRIBIRA G D2 ORe L fe o et

of which ar disteegi of al soadirspbseabRsbripheral elogt dhedls (264 Qhbiadre KaBaRtative

appl i cati 250/ 6 2 r 06 ti ive T

Phar maceut (A RGh Qv G Kbt g of RALPSR e SR sEf e o
ant i body usersplhyefdotoutehalidreagmigl ;Y mStwmmﬂnwltbfnothuﬂﬁ)ﬁorﬁ cells.
Arthritis” scl 0ses; hat i ngs u i n
bi ndi ng of St h ﬂi_l@ﬂﬂ-/llp9pafr%d ts%e cont' téoqgl %ha{a%g“%éﬁlépogltﬁ%%tl on
are herei n Chéorguivaladilbhasmatsh shcemj:bat they\@re unreSponswc to allostimulation, but

20097 1130836611 SRR IRt JAR pidelh eﬂ.ﬁéglﬁﬂ]bd@fxﬁﬁ]hgr@%? FHAIh& ey

i nvention pre he activati on
proliferléti ewppby tfblmmth@lﬂtbatémﬁqﬂws 31 ummq@@trrdl@nm mpdulating "lacﬁfrla"uwtlon

i nteracting;w;th é[gbers ?{iﬁgv}[g‘?(}rﬂe?%g& Ea(?t S IAAE ogl%hsgf% E%Qi'élji II%ZD6

publlcatlons and pat e 0SesS sequences O rine a
(10R-TI) nmﬂdetlec'fmaﬂ —~&E inteeaction Eibmﬁmed Loddtirnfhel 2000 A E3. tZHé&JWQ} e

carried out to humanize !CRT] to Tl h (hunanized I0R-T1). US 5712120
and its eqU'TM@'dEi&t mgl'é’cnf?@@ﬁé{y&@sﬁ%@%ﬁhs&ﬁ&&efaéecseﬂﬁﬁ%oﬁiﬁz érfa ;SF;H&‘E@&EE Ze

nmur i ne nonocl onal anti bodi es” and t he sequence of
6572857 landrntm@a@qdlsvlahlémboaix GSW%wemrsvcwé@éte@ Hhafs%ée%@és oF tYOR-

10 TI and Tlnolac&mumhbzsgpﬂogﬁo;& lated fdAE BUIRDY Gk ﬁnrek, e dRVak 9,

L., etal., Hybridoina an doni i cs_2003. 22: 245- di scusses

specific rrebmsa%\owborwmﬁérfprfww}%mrﬁs%%ﬁ%ﬁ@re"a'ﬁmss&.aeigla%%bwh%
sequence of yhfR-phdmald pHortdl ASBSsbiReOf3 bRt @Bt %(D@Vz@nM QR ate

to am no acid sequences of the varl abl e region 15 of heavy and I|ight
chain of TI fmeng{ogné&HalfiZhe’s)t he TIh nucleotide and anmino acid
sequencepas expressed by the cell |line used for manuf actur| ng Tl h.
The nonocl opal _ anti body of the res invention i | e of

b1 i ng ¢ o okt 245 CIoM eS(areiies daF PR BIMLCE SEeTsiihat Bt PROTay o
vviht hout i nt srERKLMAGNYS {18) AE RMRTINENHOD6) oF hl&mﬁiDODS kemalbmaRti(Cbeshun®f
the present.inyentio S not uce co enden

cyt ot oxi ci tﬂf‘ll“fﬁ(aéfﬁl‘f)ted %F?%@d?f“d Esh?i’eﬁ'f’ gggé‘f‘@ﬁptﬂ} ‘g%%Cngnt ©
apopt 0si s i gonttntsio® whicBdfeGEte\Enédrpolidid H}N&ENI&:&N The mai n objective
of the esent invention is to obtain a nnnoclonal anti body capabl e

of bi ndi"ng domaj n 1 %.of ﬂ h el | rogfer i, on
wi t hout int é}cﬁf 28y PR 5 W:'L O M?‘gﬁ 91[? d ?Rn ﬁjeﬁeél?"}r)?r (;Ogcttﬁ‘\/% of
the present “Fhamedntdtiosl Cbﬁlpbﬂtldnb:toﬁllpﬁsmgaﬁlhaldl €D6 nwndlltbrmt amigodynfstfahfoat or y
condi tions i Sldxrzlnt nc;[sgeangﬂt)regmen gu%atou? g¥thrms” discloses that T1h binds to CD6
without inhibiting the binding of CDé to the ALCAM ligand the contents of this

30  application are herein incorporated by reference.



30Yet another nain objective of the present invention is to obtain a
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OBJECTIVE OF THE INVENTION

The main objective of the present invention is to obtain a monoclonal antibody capable

of binding to domain 1(D1) of CD6 and inhibits T cell praliferation without interfering
25 with ALCAM binding. '

Another main objective of the present invention is to obtain method for modulating

inflammatory conditions using the monoclonal antibody.

30 Yet another main objective of the present invention is to obtain a method for
modulating inflammatory conditions using the monoclonal antibody in combination

with immunosuppressants,



WD 2009/ 113083PCT/ 1N2008/ 000562 6 Figure 2: ELI SA reading of plate
tethered with CD6-Fc in the presence of Tlh and ALCAM or TI h al one.
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Annexin V Fl G&D| p]g)CQMHR)irde[-mm axis, PI/PE texas red on vertical
axis. Fi gyre 5: Sphero calibration Graph for the FITC channel. 15
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combination with antigens capable of eliciting an anti-inflammatory immune response -
likze Insulin, GAD, MOG, MBP and HSP60.

BRIEF DESCRIPTION OF ACCOMPANYING FIGURES:

25 Figure 1:
Figure 1a: Nucleotide sequence of VH and Vk of Tlh derived from plasmid and
genomic DNA.
Figure 1b: Amino acid sequence of VH and Vk
Figure le: Comparison of Vk athino acid sequence disclosed in previous publications
30 as compared to the sequence disclosed in this patent to highlight the sequence

differences.



Figure 12: a,b and c,d represent two i ndependent experinents at
5pg/ mL and 10pg/ mL respectively of Tlh and hR3 (Non specific

anti body) Wwe0e9x186gdl y. G aphs represent percentage of R{FAF2U8[0p056Rt
different target:effector ratios. 10 Figure 13: Cytotoxicity fold

di fference between Rituxan and T1 h in CDC assay usi ng Al amar Bl ue.

Figure 14: H f E scenc nsity
of unsti nul a%QQ%?DIQ%QéEH% oﬁgaﬂé i (@EﬁF lﬁsetﬂr?f‘u'?cgt EE& ’?‘

FITC | og on Mﬂ@@m'@lhmﬁs no of ceI | s on the vertical axis. Regl on
(R 14) above the peaks were used to enunerate events as
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inhibitiog o " t VAL QUS
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speci fic ant F%U?P?}loﬂ/@%erﬁ%deéilga?stltlm‘éla@@ﬁ'eblmtindmamaﬂ@mn ndEnayiDemdif 1.

Repeat of previous experinment as an jndependent experinent. Dose 95

dependent inhibition of TlIh on |ynphocytes. The figure represents the
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specific antihody) was, used at the sane concentration
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si gni fi cant| plbwéd B Hed ¢ ehhasRA ARK I in
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for the tet h@?@dede‘%lp"éftlcﬁ]é’ﬁss of Anti CD3, AntiCD3+ Tlh and 35 Anti
CD3 + ALCAM Fc. WD 2009/ 113083PCT/ | N2008/ 000562 8 Fi gure 19:

Conpari son beigieen spideedlisration GYER R MEeT@ERhhdier ation by sT1 h and
shR3 (10{‘:9/ ml) respectlvely |n presence of tethered anti CD3, Anti
CD3 + TI d%r @b Fc. As is nentioned in_the protocol
varying anmoulig& Dtegsr“ﬁé’f ASFEptores th T #ndil awhesyise efibe xeiosn hesfthyr h

or ALCAM wer iadivkiesls. ToceH ghotvel 02igies AR O34 @cdpiord high PEAMIpBYEvedBE @D6 N
BLI SS where the lower line is the exper| mental curve obtai ned W|th

varyi ng concgnt re ef Ant i CD% aB gé/ and ALCAM Fc or Ant|

anti body respetti é@g THEY JYE 2REYToF ising Kituxan 25 2, gosiyve Fopliplyae IP?”dt he

conbi nat 2bn dedls. AhdditceNsewas Tateled @R ICHSERRd [nsuliafta uauurovemﬂ@kmtnea (25,5

experinmentally, s lies a e I;kjﬁ\étlcal .

pr edi ct ed cuérc loggg'ages K%lg{grhlgflse H& "@Bbie é?t‘?OB Qd &igwg'te ysed as
Effector cells at ratio of 1:25,1:50,1:100, The cells were mcubated for 6 hours. 7AAD
was used to detect the cytotoxic cells. Cells were analyzed in CYAN ADP flow
cytometry.

Figure 8: ADCC assay on Daudi cells by Rituxan in 2 D dotplot
Figure 9: ADCC assay on HUT 78 in 2 D dotplot with Spug/m] of T1h

30  Figure 10: The role of Tlh in ADCC assay. HUT 78 was labeled with CFSE and
incubated with and without T1h antibody, hR3 is used as non_ specific control and
PBMCs were used as Effector cells at ratio of 1:1,1:25,1:50. The target:Effector cells
were incubated overnight. JAAD was used fo detect the cytotoxic cells. Cells were
analyzed by flow cytometry

35



Figure 21: Proliferation of Nave T cells. induced by IL2 at varying
concentrations. Soluble TIh and soluble hR3 did not show any effect.
PHA i s addgd 2amnasoposi tive 15control. Figure 22: Tet hered &iids/annsk2CD3
+ ALCAM Fc caused | ynphocyte proliferati on which was inhibited by
soluble .T111. L2 al ong with soluble Tl h showed parti al recovery of
the inhibiti i n_ba e conditions. 20 Fiqure 23: ILI O, INFy, IL6
and | NFO exp%@é@‘i & '? rP RicEd BARGE gse HYT 18 arasdabpledr digh £6SEH and

control (sol ubmtehRathrw:ﬂ IR G TllﬁarﬁlB&dyb(@(h’)lOthg%nboﬁrt‘sétdl'u?/nﬁmléed GPRopnd
anti CD3 + ALCAM t et hf wel |l s. ocgenous | L2

sol ubl e T1 h3EHGHRSOPRS 1 BM@&&’\?@‘W #s kffrstor Atlisist W‘Br’i’“édgﬁe‘sﬂ hbe
t hat i nhi bit tacget: E)ﬂ‘fecﬁﬁlcblb;l \eerél' ihctibated o2érmighidl 7 AR DOV is@OWRIEREUH Ay A8k O

| L2. Expe |maez Lsﬂ 81’ gata fromtwo i ndependent experinents.
Figure 24° THR&FES §Wﬁr§rﬂfmﬂﬁe BHOH YRSt absol ute cell counts
expressing CD4 and CD25 in presence of soluble Tlh (sT111) which is
recover ed upBigusdd tjband ofi r&]ﬁéﬁmﬁbmaﬁ‘dﬁdaﬁeﬂ%ﬂ@l@ﬁt@b&pﬂg@ anlfiop@y@r in

t he nean flugresgcent ens, at d absol ute
recept or cou%%pectlw e?feﬁltls 'B%’ w]élaﬁl??mg%ﬂﬁ'g?‘fygﬁesﬁ“ NEV ﬁt}lﬁlplé[ﬁprg%?at

nor e spect acpdreentaye ofiieddvell CiidT feeamti it get:efBofohratibese reducti ons can be
fully orpartially recovered respectively by addition of exogenous

05 andt ot nobuss s YSRRRRTRS drhnrR Nash fatinyggh 118 HCDE by B
2009/ 113083P@Fﬁ1ﬂNﬂO®8/ 000562 9 Figure 25: Inhibition of proliferation
by soluble TIh is not nediated by increased apoptosis. Pl positive
cells are n [ | FLTC 03|t|v

apopt ot 1 o cofEe it fifickint i RSP Tl EleBRRE Worfufdandinfiid ne
data it I» anéa%hytphmagatgmtﬂﬂffh‘f“@cﬁtlmlatdd@eﬂﬂaﬁi’]’(blogtdrld’roelmmalrat@ls no of
significant l.g 5

across di ffereenéﬁggﬁ%rﬁ%égﬁgﬁggéi%gﬁ %ﬁ% tﬁ’e@k}%&e&iﬁ%@ e?'ﬂ gn‘t% w?n
anti body (| QsgrabferationhR3(i sot ype- control) or without antl body (as
control) and incubated for 5 days at 37Cin a CQ2 incubator. Cells
wer e st I m‘” qt‘lélﬂ'&%‘t bo&@%peﬁ@&@%ﬁmﬁdﬁ)&?"ﬁh QﬁFﬁ{gﬁod}/%@ qﬁg&ngﬁ%ﬁ qnﬁlc

proliferation was l1lOneasured | amar
proliferdti JRPrGRgats db%e/r’\i@dmh hlt*Ph@pr@sémd’é{%facﬂﬂaW IYFIPQQW@SZHI vaFioysi

cells are shaweniiof (g fnbit | D58ARICBS Sugil) RO (hON§HLciRES
(Procedure I1) to tc))e (trgéﬁn%wglgl |'s an fso e@gr)ess %C%F’lﬁaﬁﬁbgg S.
15 was used at the same concentration.

Tl h

Figure 16: Repeat of previous experiment as an independent experiment. Dose
25  dependent inhibition of T1h on lymphocytes. The figure represents the % of inhibition
of Tlh on PHA activate lymphocytes at various concentration (5Qug/ml,
25ug/ml,12.5ug/ml and 6.25ug/mi). hR3 (non specific antibody) was used at the same

concentration

30 Figure 17: Presence of soluble T1h, at a concentration of 10 pg/ml, significantly
inhibited PHA mediated proliferation of lymphocytes in 96 well plate based ALAMAR
BLUE assay.

Figure 18: Plate set up for the tethered experiments of Anti CD3, AntiCD3+ T1h and
35  Anti CD3 + ALCAM-Fc.



Figure 28: PBMCs proliferative in presence of mtonycin treated Raji
cells. Positive control shows that PBMCs grow i n presence of PHA

sTl h i nhi bwioo®/magiss proliferation (significantly by t RGEENRO&SH0562
conpared to no antibody or hR3 contro¥s. Each experinment is a nean
and standard deviation obtained fromsix different wells. 20 Figure
29: - All ogeneic ritic || M xed Lynphocyte Reaction - Plate
Set up. Fi gur &'83%° BZI%B‘Q@I‘F@F geetﬁﬁﬁb?ffeft?@n é@'lpflo eqsefergiRmRy ST L bareiR3 i on
T1 h slhog_s domalg/ﬁﬂpememl Iyi ﬂlhprbde%%dlzcbf t@tflerEtBE@ €ne) Aﬁt}?tiﬁieiz—g!‘l‘-lfﬁ E@f%{é ve
contro 1 e I ch I.s a 0 Inhibitor o I nhi bl teg at
all the conc?ﬁ?? r+ﬂ€ﬁg%°egfésd‘?’crﬁfé@%‘{]‘f‘\3% RIOATY SRy RRemaus o tathersd Apt

t he experi medDalwithdixtd aincentfadion & Ti1s oRELGAMErELddr escence Units

(RFU) . 5Fi gure 31: Allogeneic Dendritic Cell M xed Lynphocyte

e L R R T A LY S
| L2 inhi bi t opxpeidiRédEH DESCRINTEAOMUOFaNOEOMRANYA NG oSEAMENICE ahiitp il NES:
SEQ ID NO I ' cid: ace of VH sequence 35 SEQ | D NO. 2:
Ao act d sAkCANEEe BEAGEBEMRARE, M e Yafenie Rl pRESChA
sequence of Wkhesmogbante is WRIIRG0 Thd HOBIRTRGT thi MAVE 8H1RIBAD6EDerlBenBHE ahdD

NO 4: Nygl eqtii.de \ VK ;sequence TA L DESCRI.PTI ON
OF THE | Kj@/EN% H&QI “QG?%Q g%i%@ﬁ{ﬁ%%;,e@éag fegﬁ%ré ré{%Sé“&g?[gg“%lhﬁﬁﬁ%ﬁcf"?%‘éﬁt“’“
ant i body capilsyrergiftichi ndi ng to domain 51(D1) of CD6 and inhibits T
cell proliferation wthout interfering with ALCAM bi ndi ng. In

anot h?r ) enboﬂfgﬂ?&nil:cﬁrol Grida S84 e T%ﬁ{:&ﬁl?cgd b& HEZ qEO Ogilblorégﬁcm o ilmps(.)dy
conprising an am no acl d sequence which 1s at-leas BOYs Foms] ogous to
the ami.no acfeutiedilened salubladRaalid hefrshhwiany SEQL BHAIG addedras SEQsitize NO
2. In yetsangihgr enbodi ment of the present invention, the nonocl onal
anti body conprising an am no acid sequence which is at | east 80%

honol ogous to the nucl eotide sequence as set forth in SEQID NO 3 or
SEQ I D NO gXigure 22: Tethered CD3 and CD3 + ALCAM-Fc caused lymphocyte proliferation

which was inhibited by soluble ‘Tlh. IL2 along with soluble T1h showed partiai
recovery of the inhibition in both the conditions. ‘

20
Figure 23: IL10, INFy, IL6 and TNFT] expression is reduced by soluble T1h as

compared to a control (soluble hR3 non specific antibody) in both the Anti CD3 and
, anti CD3 + ALCAM tethered wells. Exogenous IL2 added along with soluble T1h
shows partial recovery of the inhibition, suggesting that inhibition of soluble T1h is
25. mediated by downregulation of IL2. Experiment shows mean of data from two

independent experiments.

Figure 24: There is partial reduction of absolute cell counts expressing CD4 and CD25

in presence of soluble T1h (sT1h) which is recovered upon addition of both sT1h and
30 exogenous IL2. However in the mean fluorescent intensity which can be correlated to

absolute receptor counts, there is significant reduction of MFI in CD4 and more

spectacularly in the CD25 counts. Both these reductions can be fully or partiaily

recovered respectively by addition of exogenous IL2 (1.2ng/ml). This phenomenon is

observed in both the tethered Anti CD3 and tethered Anti CD3 and ALCAM-Fc wells.
35



15 In still another enbodi ment of the present invention,the anti body
does not induce conpl enment dependent cytotoxicity (CDC) in vitro

In still awotbheriimebodi nent of the present invention, troe/rsmns/ oske
does not induce 20 anti body dependent? cytotoxicity (ADCC) in vitro In

still another enbodi ment of the present invention, the antibody does
not induce aﬁlgpt osis in vitro 25In still another enbodi nent of the
present i nveREISn2S: LIRRIDEAR ob gep)ifaration By tslubleeT Iy is|tot ewdipied by oficrersede

PBMCs i nduc e&bopﬁés@ i pesiet @N$ hre GEBbticCRIPWRA ARRxAfY Fﬁ@@'a\ﬁge @Qfs'aleCDs

and anti-CD6 or ination of tethered anti CD3 a

still anot he?Po%tﬁWo it bogy paspige ﬁPé%"e?ﬂoPtP%‘?éﬂﬁlFW theidata tris P[Bﬂfd'}ﬂt as

speci fi cal | yeonpaichid the 3éhtiONBevayndMidRifaRI Rerddad br deBkAss iiflLh bGe AR gen
Presenti ng Cel |l s and Pg,%%s{e roliferate. In still another enbodi ment
S

of the presef*iHRBHs fe"oa’rt?t‘iaﬁ%’ay specifical ly inhibits one way
aut ol ogous M.R nedi ated by PBMCs. WD 2009/ 113083PCT/ 1 N2008/ 000562 11

In still anofiget mnﬁmiﬂmwbreaifeaﬁa@wpq@ﬁelmboﬂmd@ﬁ!g/mgn,thsh@tg%@chﬁ%&ﬁby
causes i nhi bi t| on of bstantially

v
decr easi ng tHie" P ¥ anH?‘fadgﬁ?Fa‘i‘)BF?l & @%bﬁt@é for's% da)’? % 3§tq ma g@éﬂ%trator
enbodi ment ofells heremtlemarﬁd withvie Tétarius txbid bafotd iROMYimATRSSolifoRtifl #AON

f 5 T cel | t 25 and t
' otil 1 SngoserPL RubThin S oien MIPLURT of Roliaemion vt rbeesidi bty

inhibits T q:@¢sbnc.eop'|1‘w.| feration by medi ati ng suppression of IL2. 10In
still another enbodi ment of the present invention, the anti body shows

gai n of fun t addi.ti o exogen

anot her C%%%r‘?‘w o aJ[ Fle% aFeegéhé“ﬁ’ q}ehvé’n'ﬂ%‘w H'I'CH%SC%{W? iaﬁﬂm}t“?“gd bﬁf\‘?'é’l ved
in the dovvn (P@gfmuwtli)dqb@fruqﬁ celis nfid dsormprossyMbg tibdatipas. | L6 and | NFy. 15
In still;@another enbodi ment of the present invention, the antibody

does not | m}*lﬂrta 2@%& -Erocf'?érétlvg%g) HJG&E‘I&G &' mitomycin treated Raji cells. Positive
control shows that PBMCs grow in presence of PHA. sT1h inhibits T cell proliferation
(significantly by t test} as compared to no antibody or hR3 controls. Each experiment is

a mean and standard deviation obtained from six different wells.

20
Figure 29: - Allogeneic Dendritic Cell Mixed Lymphocyte Reaction - Plate Setup.

Figure 30: Allogeneic Dendritic Cell Mixed Lymphocyte Reaction T1h shows dose
dependent inhibition of PBMC Proliferation. Positive control Pimecrolimus which is a
25 known inhibitor of L2 inhibited at all the concentrations tested. Negative controf hR3

was similar to the experimental control. Y axis is Relative Fluorescence Units (RFU).

Figure 31: Allogeneic Dendritic Cell Mixed Lymphocyte Reaction. Evaluation of
Cytokine Levels, [L6 and INF y are inhibited in a dose dependent manner by Tlh as

30 well as Pimecrolimus, a known IL2 inhibitor.

BRIEF DESCRIPTION OF ACCOMPANYING SEQUENCE LISTINGS:
SEQ ID NO: 1: Amino acid sequence of VH sequence

35  SEQID NO: 2: Amino acid sequence of VK sequence
SEQ ID NO: 3: Nucleotide (DNA) sequence of VH sequence




The present invention relates to a nethod for nodul ating inflamuatory
conditions like 20 psoriasis, rheumatoid arthritis or autoi mune
responses wi 0ex1ii#18ss | i ke adverse responses associ at edPGHINRIOGHNISE2| e
sclerosis or transplant rejection, grift-versus-host disease, type-1
di abetes, psoriasis, cutaneous T cell |ynphoma, thyroditis and ot her

acCor di ng. t 0 SBRdNY O BB Rl R G oS5 “The pr esent

invention relates to a A nethod for nodul ating inflamratory
condi ti ons | DETATEBDINESCRIPANONGF THI INVEINTIONS or aut oi mmune

responses in jents |ike verse response ssocjated. with | t.i pl e
sclerosis or TB éraéllﬁgeﬁf DX réjreg%%si i mgﬂ,ogg[lq \?gt?bs()a% -C?PSEI? OE?’@QIH@&? q?’i}?ﬂ'é 1
di abet es, 5psofdlasif CDE atdgokits T ekl drollfyraginowihout hiyterdaingi wittand.CatMer
T 30cel | rredmgf\ﬁ? aut oi nmune di seases usi ng the nonocl onal anti body

. 't

i n conbination h i m munosuppressants. The present invention
relates to a nethod for nodulating inflammtory conditions |ike

mul tiple scl i pection,. . gr -V -host ..
i sease, typo doue Bl ) 85 o SbaR P HRbAURL B8R Krergrng
t he nonocl ongt amine ptid shauense wdiehiinhaft!tast 80k hdmodeppigeribes Taipabtie sagfience
elicitinggan forth I SERTTFRROL ¥ of esponse like Insulin, GAD,
MOO, MBP andaslailsg{Pfggi.l&Ién ano%qﬁ'e}/mle 0 |rrght§' of the present invention,
the method includes admnistration to 5 a patient of a

t her apeut i cald yetopngsheareverodiment | e afrgsentt inventigno thet mefhockenabpntibodDe
bi ndi ng ant i BRgishBas aRinD 95 SRRGIE Warh ikt | ' i |
(D) and does noltS ?nhﬁubi t ALCA tg'i h@?hﬂ?gﬁ%m@@o%ﬁg?ﬁﬂ%&%er
enbodi nent ofcqvgnee Frselfarit in FRRM Non3 onFQ BhdPnéceutical |y effecti ve
dose 10 iis 0.1 - 25 ng/kg/week. In still another enbodi ment of the

present i nvent &0NanctRE ABHAGERNG tll@'ﬁ?ésgl@qm%tﬁ)n[tﬁ'@ LRl QFePNot 82N NO
aci d sequence which is at |east 80% honol ogous to the am no acid

sequence as <EtPlemsnt depeidertEysol s (CICHR VIRQ | D NO. 2. 15 In anot her
enbodi ment of the present invention, the nmonoclonal antibody is
represent ed Ryst@nandthed eAbddilBens &F WRNEEseWNiInGéntibs, B ah@R3Y 88X ot induce

honol ogo to.th m no aci d sequence .as. set forth in SEQID NO 3 or
SEQ I D N%? 4‘.1“"'%%@&2?%’9%830’{?2‘1"1@ Ddn¥ifife in detail to the

presently preferred enbodi nents of the invention which, together with

the foll ow ng eilledipihersembddither &Ff i proseBX Pl &itiBn,{Re apitioag idBbL ot Ghidubhe
i nvention. anmples which follow are set forth to aid in

The Ex
under st andi nF°PRE P&t i on but are

25  In still another embodiment of the present invention, the antibody inhibits the

proliferation of naive PBMCs induced by tethered anti-CD3; combination of tethered
anti-CD3 and anti-CD6 or combination of tethered anti CD3 and ALCAM.

In still another embodiment of the present invention, the antibody specifically inhibits
36 one way MLR where Raji cells are the Antigen Presenting Cells and PBMCs

proliferate.

In still another embodiment of the present invention, the antibody specifically inhibits
one way autologous MLR mediated by PBMCs.
35



95 not intended to, and should not be construed to limt its scope in
any way. The Exanples do not include detailed descriptions for
convent i ongb 20®iihags enpl oyed in the assay procedures. rPeuaRaetdesds
are well known to those of ordinary dkill in the art and are

descri bed in nunmerous publications including by way of exanpl es.
30Unl ess ot herw se defined herein, scientific and technical terns
used i n coninedi iaosihatiembodimentpf ¢eqmisentimentdnothe shidiody bawses inlibitioeahi ngs
that are co [ art.
Lhalare COmRTY idflaias s%aatgﬁg%eeéas%ﬂ{ rgﬂ{s.;qﬂéﬁl hhtbry/ okl ar b

i ncl ude pIuralltles and pIuraI terms shall include the singular. WO
2009/ 113083FG(, MQ&%%Q&%&@& of the! PesBB SRl ﬁinn&e%ﬁ%o% @AL&% mLi*aen of
present i nvention, the oW ng ternlno be us In

accor dante wivel @H@rqjﬁl&trnntbvmdgct@enn b5 #ﬂdr@‘wou"tﬁ\nt i -006 anti body"
is an antibody that bind specifically to SRCR domain 1 (D1) of human
CD6 (hCD6). In preferred aspects of the invention, antibodies and
other 5 i nmstidginear icrbodiment| afcthe grasent itwentinnd ther entibpdsi ihibjis fpesl¥ i ed
antlbodleslggq%@ﬂ&igngh&&ggﬂgg%gbn&mfgprOV|ded that bind
specifically to human SRCR domain | of CD6 and t hat do not interfere
with the activated | eukocyte cell adhesion nolecule (ALCAM bi nding
to CD6. 140 fhgilThothereRBadiRRR| orahd ibResy identidhe 1R 838y gme inopr al so
enconpasses an_anti body coniprising a heavy chain and/or |ight chain
havi ng an aHWH@“&@F&“?@&@@%E xpEsPPNPdb-f r om t he ami no aC|d sequence of
a heavy chain or light chain constituting an antibody by deletion,
substituti omy stOr ardthdi ElBdliRdnt N fhe Preséi tive@lon Mk RALREY GSinvdlh@ in the
above-nenti pned partial. ampo acid dlflcatl (del etion,

substi t uti o " g???Bﬁmnﬂ?aﬁﬂﬁF¥¥ “mig‘éﬁﬂﬁﬁg inmparted to the

am no agj d sequence of the antlbody of the present invention by
partial |y nmdiiflyanb@et BRbdtikdneof idepreRalianmeon nhoditlbgdy Hessamvi mdhitdici d
sequence. Such tial di fication of a nucleotide sequence can be

i nparted by“ﬁnﬁgggﬁﬂﬁﬂp {fod using known forms of site-specific

nmut agenesi s (Proc Neal Acad Sci U S. A, 1984 Vol 81: 5662) 20 One

preferred odi nent of th 0 sent.s

DAt body whi EreRBanerton Faeshaeehdl e SRATSER PulalRar SegiRar e 1 o
( SRCR) ziongisorids{sP rhgumatoi CRGhittB T mstemmmavxyspolms rin amderits gikt alhasn
variabl e regi on ¢Q (I;llﬂt%t!j s, 16 iple saerg‘sﬁé gr tsnangbjlse tr%F ﬁgrah%ilgﬁsékga

80@6honologo€ "% TRETEM™MG At Seqguence
NO | and SE:@adeDtyNQl d2abetds) phdriasis, @meﬁmus é‘cbeértotmmhpme,rthyrgdrtm brat chwdntl on

rsgg{/gzggf, S rceeg gPetEh%%d nl%fmr? Ll?r}el CE)S%Q% %&Eﬁ rﬁgl%%loilélcaﬁ(\% Q&%ﬂ%&@ Wﬁe or

conpri ses heavyfmhawnxmnﬂﬂmmght chain variable. region conprising the
30 nucl gotide sequence set forth in SEQID NGO 3 or a conpl enent

th f

sequence szﬁ (et IHERUG ik o T R GBI G
2009/ 113083RECTHsNE B8 00051 Arthuitisrercantadinmyng @Smseéntb(m‘ilem@rﬁke admse
anti-CD6 anti Aody agfs@&htg@w{lnmnaé sélé}‘c?snpBPﬁeﬁQ}%laﬁtr}g@mohOEr %b.@‘?s-host

specifically binds to Scavenger receptor c el ne-rich domai n
1(Di) of Clﬁsewﬂl typérd \déabates, |pecamls,a;bemou6§% hinrhome. thyra&itie ancegher T

i denti t Orceh%ia&ﬁ%ﬂo man%Ql%Eas@@@Wg HORBRELRR afifioly ﬁl%lﬁ%ﬂﬁﬁon' wentity

or honol ogy, east about
immunosuppressants.

" The present invention relates to a method for modulating inflammatory conditions like

multiple sclerosis or transplant rejection, graft-versus-host disease, type-1 diabetes,



5 am no acid sequence identity or honol ogy, at |east about 80% am no
acid sequence identity or honol ogy, at |east about 80% am no acid
sequence | WOrMMXN3083 honol ogy, at | east about 85% ani nPEENAEEHENCce
identity or honology, at |east about ¥0% anino acid sequence identity
or honol ogy, at |east about 95% am no acid sequence identity or

honol ogy, at, [ v 1. N0 i.d..sequence identity or at |east
about 99% 10545{%?1@E é@?qjgaé%%%e'{%%?yi"i‘:l3%%@33?8%8”‘%0&&@566‘@)?&?%}%cﬁﬂ'c‘ﬂf‘ﬁ £ on
cor r espondi ngtitisflemmsiorydmirane spodsesike rapling SARY, SOGMBP andSHEPeoD Nos 1
8c 2. The anti body of the present invention does not induce

conpl enent - dependent cytotoxicity (CDC) in-vitro. The anti body
of the presehitanphgeamboginegbelsthe pesentidventions thei hatithyl idepizn dédninistration to

cyt ot oxi Cht Yy 3R{eANPSE) thddapbld: ' e _present inv ion
does not i ndu_(%e, apo %otg%??sﬁélh{rllcra\% toggsar@%&g%%ﬁ %é’rﬁ%‘%{%’%é‘c oty ??fganp?‘nélé(g[ﬁ%

i nvention f ubibdieg ansibedy theidbings spesifispityi to bumarh@Pa SBGRi domainr 1 @1aigmiodoks C
agent for dixenh®itIXeAIBhdiReh HEDAY aut o-i mmune di sorders, which
contai ns the subject antibody of the present invention or a
functional fragment thereof as_an 20active ingredient. Antibody
dependent ¢ y[tr"égtd‘%f’t@?rt%nb@ﬂm@) ofytlspsgsgnt iryertionythe plpkmesptidmby efictiye dose

i nduced by aebiivatsipmghedracr ophages, NK cells, neutrophil cells, or
the like that are recogni zed through the binding of antibody constant
regions to F[c r, ceg ors expressed on the surfaces of the above cells.
I n contrast, “c,SBﬁﬁ’P ntmeRdpesid oh the Riesertgnyeation thacDmynpBnelemtbalyt ¢ a

type of cyt atmudesied Yy b dbitRcheiseqiShde \blch 3t Masi3B 06O
t hat occurs through bi ndig‘grg] of aﬁﬁanti bOdEQt gsan antlog({egﬁﬁgtfﬁ%%k%@nom

that the i nt®8NSPEYES pHALE BSPRIPNQEL op aEQ IREMIi ng on ant i body
subcl asses. It i's al so known that such differences are due to
structural dnfdnethemnessodifieitgoR el pody: GRARHLANhe CAbMONLICRAHLSS VO
2009/ 113083I?CT/ 1N2Cg 8/ 000?62. 15 A JaF,evvay t at. |nununobi ol ogy,
1997, Current” Brof %wwa? TP S55Hener Bhick rﬁ%%ﬁ#ﬁ@ﬁ)hﬂlﬂowgmsmhe amino
embodi ment s aofl sédvenderay enfortiin SEQED N B epsEdepars AN no aci d sequences
of the 5 variable region of heavy and |light chain of Tlh are

di scl osed. This establishes the Tl h nucleotide and am no acid

sequencellas Refepmes st nbyy behsade éh Wethil fvethel pREeriR praterridf catdoieRE oF et
Scr eeni ng p ided. for Ldentifying additional binding
agents t ha[ﬂ% '&‘%&go%eglﬁﬁl’c%g%berb}"ﬁl&l???Clﬁg?w*ﬁe%‘ mﬁlﬁf’ h8UsSeEYs: B9y fxplain the

cont acti ng arinaples ditleinemtion.nCD6 nonocl onal anti body that binds
specifically to human CD6 SRCR donmain 1 (Dl) and does not inhibit
ALCAM bi nding to hCD6. Wien varying concentrations of ALCAM Fc was
i ncubat ed alTbngxamplés whigh fodidw are set foeth cesit! Aratridentaading thehnventich KaDare FC

coat ed Bl SAplahGed 1 bhd YBSuAS: qh t all.15.concentration
ALCAM FC. Thi's experi frent suggeéfg%g? S%fed'allf lI"1m§i'tr%dsé:opfeo'“aa"H'i Wyeﬁt t
Examples do not include detailed descriptions for conventional methods employed in
the assay procedures. Such methods are well known to those of ordinary skill in the art

and are described in numerous publications including by way of examples.

30 Unless otherwise defined herein, scientific and technical terms used in connection with
the present invention shall have the meanings that are commonly understood by those
of ordinary skill in the art. Further, unless otherwise required by context, singular terms

shall include pluralities and plural terms shall include the singular.



domain fromthe ALCAM bi ndi ng domain (Donmain 3). Wien MEM 98, an

anti body which binds to domain 1 [Castro AA At et al, J of I|nnnunol,
178 (2007)wobm/14883.], is conpeted with Tl h there i s PETANZE3000562
dependent conpetition observed, suggédting that both bind to the sane
dormain nanmely Domain 1. 70 In other aspects of the invention, rret hods
are provided nodul n | ammat ory conditions |ike nultl

scl erosi s, P’a‘fcw)gcﬁ'lb% "ﬁ faé%{ngg ° presest ’(‘“’%’@‘P%J e fRjloping @@&ﬁ‘é%@(fﬂd}e and
Type-1 di abemsed;ma&'&wda'ﬁb&]whmmedéfﬁﬂ&insﬁﬂéutlﬂ%m is able to inhibit nave
T cell proliferation as observed in a M xed Lynphocyte Reaction, in a

PHA nedi at ed. Lferat ssay, and f| al | BMC |
proliferati orfjg ?‘ﬁgggg’s‘ﬁ'?@é sfantagt"??g?’ gﬁt Qﬁq FPegifigal ?iséggfoglﬁ'ﬂ 1R} ofcps
anti body + A@aMERS (h€D6)eduqestermdoaspirid anrt dvantioy,t altibbEs atdother

reduces expr L2 .rece ., and on.the ceJls, Type
i abet oo Hndlehind fLBECRAEE ofd RR YT Hafibee Etioaies Fianiod
di sease 30 rmmantadiléjymﬁdcdathlasbmd' briesifivadiy|tel hsmggEECthhﬂhmtlhﬁ s dnd

anti body hasy r S t
interfering V\nét[bﬁ noﬁﬂﬁ: %qug}]{él’t ?égﬁfntg eu}“fccgreecé:ﬁtaﬁ@eélo? 03%)*"1“@ eAﬁ‘Ep‘Me
mass of thestéﬂd@mtbéiDére intact then it would lead to reduced
dependence to insulin. Hence it is possible that in keeping with the

action profile of the Tlh antibody, it.-my be effective in Type 1
di abet eslby hedrbumangelannl antitiody of the presenbinyentios plsn $acampasstdin antibody

2009/ 113083 R ; | d

aci d decar bo%l/; gﬁ;@%’ﬁéﬂ?%gg &g/mcﬁ%ﬁ HQ}E{E ’I}??ﬂo]tgel nFn?SIBé1 (S’?%F I§€%’6‘3°e ud[ﬁs‘tgd
extending t if@ms@ﬁémlf@@@@ sequenenita Heevyrcbais onbigit ehdin casSiuting dnhatibddge
mol ecul ey, vwéﬁoﬁmmstﬁt.ﬁo?,c tok \ﬁ@bMoﬁMo% i oﬁsg\&?ﬁ% hd ‘é@af%t | ASve-

-l(GLPl) or |ts rel’'ated m m ¢ Exendin - Ft1ve o even
in a synerg|“i*f’-’t“F'‘(*,“"*15I a%‘ﬁﬁl@ﬁ"m@!?imomﬁoﬂ%dﬁmﬂmwstmgmemeﬂginu@'@slétlon)
medi at ed si-Ne6 beimpah&IAS the HRLS RAPEq ﬁeﬁé’eedﬁheoafntlgdcfg%?%%% Séln%vlteﬁ&h%gse
13 cells by inhibiting apoptosis and pronotin eogenesi s

celI's. TIh rayiakhemadifsans h@ém?[PPtNEISﬂUmcé eg@ﬁ@gdlsq aming agid serunacei Srshwi t h
Myel i n Basi f]‘aatlﬁﬁlQh&ilﬂcaﬁMBB}' a QcIMRL is@yuck Q&lﬂ@@ﬁﬁ%\!{]ﬁy a standard nTefhod

gl ycoprot ei ngl\/DG | so . Till_in conbination wt

mol ecul es wWhP'Bh “ﬁ“&‘yfo'éi?ﬁ oL siterppesifisetuiasgnesia ¢ ’Pﬁrﬁ@ﬂe@tﬂﬁ@r(é@é V&4 i6l es
li ke SirolimussssFacrol i nus and Mycophenol ate Mofetil can have |
speci fi é t herapeutic benefits in Auto-immune disorders, Transpl ant
Rej ect i § and G/HD. 15 These nethods include administration to a

pati ent of mn'e rpmfanemﬂbaaal.ﬂeyt 61 th NREABE SdphdsEridt Lyno%élacaﬁ h.vtﬁoo%ggmaﬁ of
an anti - r; pgﬂ [getnt t hat binds specifica huma
domain 1 (DFSGC' Y RIRE R SeaYCRERT BreePia FRRANBTIARI( I%)dqui@[%l(m}@ff@@ ed
anti-CD6 bi naiprigea ey Schﬁmranusleght I&hdilh@@lﬁhb[@ﬁ@@@dscoﬁfpﬁmﬂ?Qlﬁcalnmli)@gmd

al anti bodi. es,

anti bodi es, _20 inc I, ed ,and human nonacl on

as wel | as ROUPYt hlcﬁr’rﬁ%r{ {%@hﬁ?’ﬁﬁoggﬂ%ﬂt AIRP ?%ga‘iﬂ”?'?cﬁﬁﬁi‘:ﬁf%thé%d
nmut ageni2z ed SEQIENf1 maitSBf;elDaNOl Rodi es having substantial am no acid
sequence identity with a correspondi ng native anti body, and sharing
substantially the same binding specificity therewith. 95In yet

addi ti onal asphatgeifred kabodimentdfofe ifle@Ha 0% presenBOARRRbAIbHAN SntEddy

met hods ar € which specifically binds to Scavenger receptor cysteine-rich (SRCR) domain 1(D1) of
CD6 which comprises heavy chain and light chain variable region comprising the

30 nucleotide sequence set forth in SEQ ID NO: 3 or a complement thereofs and (b) a

nucleic acid mqlecule comprising the nucleotide sequence set forth in SEQ ID NO: 4 or

a complement thereof.



provi ded for detecting CD6, CDC cells, and/or CD6-nedi ated activity,
for exanple CD6 activity related to T cell activation, inin vitro
and in vi vVBO4WENE83 These net hods | i kewi se enpl oy ant i -REFSNBIOREPYGE?
agents that bind specifically to humdfi CD6 SRCR donmain 1 (D) and
does not inhibit ALCAM binding to hCD6. 30 The various functional
characteristig apt.i f the presen tion can
be screened uscl%hdg:gh]cl aw\jg? ?g'lt%(ﬂ %nt ﬂ} Q'?%bﬁﬁ%tfbo Va”%lgt trr%’i‘)to\ﬁr PEEE t o
t hose that u#Eentian which epegfisaliyshindsito Sdavangearmreceptel bystrasecbha(SRem;doxmd
sel ection teqhag&ﬂgb@%wu Mhillat R aboli 2001 430 BT 14\'32{’0 398, 17
properties e screened si rru taneously or T e%yhs
may be puri f@téaaSbﬁb%t’f‘O‘buqmlm @eld sgaseasdidengitonr héreolpgyy ai ﬂeesream b6 t he
assay. |5 Onenigiraadisiftiskoe il SG AR, & IMALILARY Zmilo  SHPOLLaL T ve
bi ndi ng assay for binding of anti-CD6 odi e

nol ecul e t hafeMtiey RrvwRlo8Y: A katigheut 8876 talnm whéemwmnamhpmougy, asuch
5 assays of tigft hbbik3sE 2RI atcfars'eﬁlﬁnéehgen'hﬁfscﬂ%ﬁﬁl?%; a?ﬁaLtSdb&R 0B i PO

anti body, for _ exanple cell survival, cel
phagocyt osi s*iCERYenPsdenity ripamgloey, At least phorBSSYrenioh ebid gsavense identity or
transcripti qnﬂiol@gt hivighst QBous WeH ﬁﬁln@ @bl Lglaaren&XiaEﬁﬁf loP Bt féfastaab&ﬁt%ls/al

gene or prort ne. For, exanple, such assays may neasur
ability IO F5hSeGHATCR Iignti o 'EP“@II?%’H‘? thA Qj’rcom()“qﬁ@g towtieo aésay's
addi tional oedidies BpreeafAMIE SBQ Iod h@t2is in addition to the target
cells, may need to be added, for exanple serum conplenent, or
ef fector cel_lL such as _p r| pheral bl ood nonocytes (PBMCs), NK cells,
macr ophages, 1 an#PREY |of tBe Rfﬁﬂl’tﬁﬂ"e'&%a@‘& B dindérsa @%}nl?l@@?“ﬁé%m{eot be
admi ni st er ectytoekidg (ﬂ:lea)jmlv;‘tr&let erm ned by those skilled in the art,
and will vary wth the phar macodynam' c characteristics of the 15
parti cul ar entt, ’ tlime and node of adm nistration, the strength
of the prepa 5??6[?‘? éﬁ’é“? REPSSIf PYFREOMRgS N6t Indyrs aptitady dependamd piptercity
(i ncludi g tAPORAatmiviec.and extent of the synptons of the disease). In
addition, factors associated with the particul ar patient. being
treated, in ent's sex di et, h si cal
activity an h(‘?(%?l%%hf ?Ttth? prafegtelﬁgeélgon of POtr‘réngﬂ 4POPIRSS e ’iﬁ%ed to adj ust
dosages and/or reginens. The 20pharmaceutically effective dose is
0. 1- 25 ny/ kdh wesker ajjeet, lﬂleqirengntclaﬁenﬂdiroﬁﬁhérl ;ﬁ&wm’fs at ﬁreveﬂﬂivd tHeFPeutic, or
anti bodi es qf t%} 2 RESERNL Lavent i on nay be, character | n cell
ti ssue, and e ot gan dfverss srasednyy "gA?sut(i s oy rStW icly pqntainge g5
are often t dst sdjechamdibodyadSthe ipresdnidiivagtidaudr anfibictional fraehehOthBie6Eas dnat S,
rabbits,, doggﬁveq%gdlen i gs, and nonkeys, in order to neasure a drug's
efficacy for tre agai nst a 25di sease or disease nodel, or to
nmeasure a drug's pharmacokinetics, toxicity, and other properties.
The foregoi Agtibeycleppulpmwnyotoddiy (ADCENtdfantd & btpstolfajrteﬁ)xmhyinﬂe&anjybes
hoe Pl boc™t AR bORacrAEL, QRN nelfdBnf b OOHE Fd DOV 30gnie
through the binding of antibody constant regions to Fc receptors expressed on the

surfaces of the above cells. In contrast, complement dependent cytotoxicity (CDC)
25 refers to a type of cytotoxicity induced by activation of a complement system that
occurs through binding of an antibody to an antigen. It is known that the intensity of
these activities vary c{epehding on antibody subclasses. It is also known that such

differences are due to structural differences among antibody constant regions (Charles



30 enbodi rents of the invention but, as nentioned above, it is to be
understood that the invention is capable of use in various other

conbi nat i owe,200ndsoB3 cati ons, and environnments and i s cagaNen0®b00562
changes or nodifications within the d48ope of the WO

2009/ 113083PCT/ 1 N2008/ 000562 18 inventive concept as expressed

herein, commensurate wth the above teachings and/or the skill or
know edge of4-tHEewa evalntimarpobiotsgy, &MFoGurrentt Biolies did/Gednrehibiivimgel ow
are further mggended to expl ain best nodes known of practicing the
invention and to enable others skilled in the art to utilize the

invention in such, or other, enbodinents and with 5 the vari ous
modi fi cat i ond oFepEmPsimens afitkes iprantions theamclegiige peckaminnacidsequenses afthet he

i nventi ors Aféﬁgﬂdre@@h)bfhéd% aﬁ’de?hﬁ et &ﬂrlh%reru?icldsm ehdedatiRhdsiyid tint he
herein. Also, it is mtendedthat t he

invention to ﬁ@tﬁ*% di scl ose

appended cl dM SRR Sl oSSARRICE S BIPFESEabY ViBe esflodingratieds for
1. Nucl eoti dganpBefuling®enom ¢ and plasm.d) and am no acid sequence of
TIh Multiple PCR reactions using genom ¢ and plasm d DNA as the
tenpl ate wer otide, sequence of TI h,

5gaglused to determ ned the nucl

Genoni ¢ DNA SKESTR? SPEPXE 1 ob° ¥ I’CE“@B%@FWQ&T wdingn?gqais ohaty

sequengg!f(;/vas;petﬁm:ﬂnynbﬁ&ﬂ hODbNThésSl mélEEEsamhleVB@ﬂctnﬂc':QE rdfg@@ict daititmamai ng

using different en c ing.tr Y,

used to evol VECFRE ¥{lrﬁvgpykm éHB Sf@?%ﬁ‘?ﬁgf?ewn (3?%6 @g[gﬂ%'ﬂﬁ'é ldpg)c‘f"ﬂsed

in Figure 1 doss st inhlbitl ALCANIfbekiBto KCIN t he al ready published sequence

of T1 hin 5712120, its ui val P. 0699755, US 6572857 apd its

equi val ent E@'%ﬁaf{lfg CopgenfaL t%nf)eogn‘sgéégbql g’ﬁ%dnctuH%{?dsta 88 B @nid

di scl osed i reordsisatioat@nTith asa fQIDd-Fd umddl BDEIA plate] mlhwasrﬁetet:&dtanraget

CD6 as nt i 0 exanpl 2

bi nds tgﬁ doncg&%gtiét{éf)%gﬁr‘p IA%E 'F@ése% or gﬁffegiha%gégg‘“ﬁ%Wt ‘%FleﬁFtl y

showed t hat domeidreoetho ALSAGANNdIng damaj pmeorigent r at i ons does not -
revent Tlh n n

p \{/ﬁéﬁrﬁg@wgh h Erﬂlbt %ivh Fcolrﬁilqgldﬁgli% fzﬁCgstio

bet ween ALCAM an h’sug ofal ns
25are di fferfwwnolW@n(ZM@Sl 43 ]arstqotomgtyd wrthéiﬁhbhmlss adosstodmenderﬁ

(D1) (Castr Qoﬁf#ﬂtl%gbs@}wd %uéﬁfest!cli‘lg bmc]'l%qheg %ngzl)am fil Onég%%n\)aln1 ]' S

conpeted with h there'is ependent conpetl
suggesti®ffg that both bind to the same donain nanely Domain |. 30 3
Tilt does nde oihadeseectapfopt syrrsionnmethds g previtled fon aiodelatinigein Aehiatery ks

of apopt osi %oﬁo@uanmu&nanﬁlﬂe%rewa@ %ns ﬁ&%ﬁmérﬂyé?ﬁwe f(ﬁ} Dflsrc&gthe

inner part of the plasma nenbrane e outside

265: 4923- 4@2%?) a”#ﬁré’Paﬂé’F%bStF% Hﬁ'fdh@@ﬁhﬁwablwibg@rlﬁ akle gminhikis ngive Er
leafl et of apOpioBekfios @k lobserved in a Mixed Lymphocyte Reaction, in a PHA mediated

25  PBMC proliferation assay and finally PBMC proliferation in presence of tethered anti
CD3 antibody and anti CD3 antibody + ALCAM-Fc. It reduces pro inl’lammatory
cytokines and reduces expression of IL2 receptor (CD25) and CD4 on the cells.

Type 1 diabetes is insulin dependent and is considered an autoimmune disease
30  mediated by T cells. This would suggest that the T1h antibody has the function to
prevent islets B cells depletion by interfering with the proliferation of autorcactive T
cells. If the mass of these cells are intact then it would lead to reduced dependence to
insulin. Hence it is possible that in keeping with the action profile of the T1h antibody,

it may be effective in Type 1 diabetes by promoting an anti-inflammatory response in



WO 2009/ 113083PCT/ 1N2008/ 000562 19 nenbranes is perfornmed by using
Annexi n- V- Fl uorescein and Propidiumiodide (Pl) for the

di f f er ent | WOI28¥W/133083popt oti ¢ and necrotic cells. AnnexitTINEW8/[005eDH
dependent phospholi pi d bi ndi ng prot eilf with a hi gh affinity for
phosphoti dyl serine Inumiol Methods 1995. 184: 39-511 Wiile PI binds

to distinct £Of] I nexi n- Y- Fl,uo el i ngds t .
apoptotic ce(lr:])ﬁ]s.l n%’?‘gﬁﬁéents gdéﬁléﬁlnﬁ‘é it ndeﬁ?rg?’fyrllagsﬁ ?@%ﬁ%@%t%é{gk%lb? "Bt
and necr ot i c60c@IP6Ro Bl extending the Bame dagid i vwapbipieotisongbpiol aaguir@thatshon! y
Annexin V pogitive i {6 ShiS .| nexi and Pl
posi tive. | nﬁéih‘%u\é{e_g_@g(ﬁoﬁﬁe&ﬁ% ‘\Lfeﬁco‘ﬁggg\%%t%%%ag% %R%E?%qudg‘g% ortis
apopt ot i ¢ porkisdinimiq FrepliT 78mediclis an aldifive prngpiso inea gyabrgistic fashiex BLEsISi ng
CD6. The HUT 4, Eflil 8 ahdnfdt Bieddt haibd®indlifh %

apopt osi s V\hainchxi S IaI rerlngst _e%p%ﬁ% %’(Q)dl%%gmgl!hlpl rrggf;xg’d&eg%%%ﬁ%‘ﬁ%giOqﬁgtuﬁ%gons
Annexi n V Flangincrpapmibeells by iahibiiing epaptdisandiprometirgnsogmesis éfthessaly.pe
control, 'hR3 (a nonocl onal anti body binding to EGFR) treated cells
showed 35.3 % and 36. 5% apoptosis respectively while the positive
control rapalicn# Rnwiketivesin Multiple Selprogs inscontbiriaiordwitia Myl Betic Protein
that: 1"l h dog@mp)el Myesi AleBdRRRRHOBlSpidleibdodB cell line. 15 4. T
and B cells posf?ti ve fortg%CDG, gﬁogv&dipffelrenceﬁi n expression of CD6
receptorko. Thynocytes, mature T cells, a subset of B cells called B-1

subt ype and sigdrericalchsbbtidnla gk SnAKREESTes G play AR i b@A andl 74:
949-952; J Ininntnol 1997. 158: 1149- 1156]. The ‘arm of the
experi nent | @MUAE-SHPRIFSTIYS Toles dikh Bisplinghsn Eacra)imms @ndi Mypenherplate Mefetil can
20expr essi oma¢d sgebic itrdpaitid bBnefR th A ukLHRQRE idieHd¥rs, TRSHRXPRGLBEN LS
suggest that ‘1% receptor density is 10 fold nore on the T cells as
conpar ed to ¥APB cells. The nethod does not claimto quantify

absol uteixy eceptor density as saturating quantities of antibodies were
not used. ver the foI@ difference in expression pattern.in T and
B cells is defihiehsls qimslids nagyriistraign &  arpgtisn gele s tharpRutiRBiC or

( Ant ihbody DehandedniticAly difedvhe anbat o MtiaXDEbihying Weanthankidp asbyifiainds
to the targ

o PoreceptblEny BOESRCR: &L 9 GedSof SebiRber ANl sidiney Riper ol

Killer (NK) Peefbral anfitil6 tihding gus & ubdia taes inebdsaife Abndchasienti®idles,

These acij v .cells re|ease cytokines 30and.cyt ot oxi c granul and
pr onot ec%del I%cgegf% hbl?/la I?‘?dgagarai fh"é]agp@ﬁ?o&opgl. a"l‘fhoé'ef’saﬁ(ﬁ?ﬁ%n a%lsm?iﬁ%dbody
dependent ceémnunegittatied sept et antitody VfraghBGE)and MBagenized forms of native

2009/ 113083PCT/ | 0 .20 In.the instant.invention, the target
cel | popul ataiﬁlgn()d?a%%&%]ga%%é% ’qug?'go A C‘W%F R ¥ tFatc?ré%&?qqﬁg&ﬁtéveCFSE
( Car boxyf | uentimdipiand diasiog substent@lly tiename ihdihg sstificy. tidrewitH. uor escei n
based dye CFSE has bi ochem cal properties which makes it particularly
wel |l suited for live cell labeling [J Inmmunol Methods 2000. 243:
147- 154]25 ChsEeicasidiiontlsaspdctstoffthe ovegioni diagnobtecempositionts aind inmghotinere
acet ate noi gfdvafd Fdddcils a1 F S fynct i's
formit is ?r’eﬁ ane percngfégpg’ g]r?_ !E'l%ﬁ’ 9flf’('r)r esclé%(ﬁagdAﬁ%ggﬁgF f %’J&g]%l(?)an
into the i ntGDécastivity ralated i il rcolh pesivetioneindo yibrecud irevve pssyesTheeqmetbodshe
acetat e gr oupsyiss &RGEY bPCHB®; thh -i i G
non- per meabl e tf(S) thlgg%ell nggjonrggl%gg ﬁt}l%f;ryo%e%%@ggéﬁ OCﬁg§§CR
147- 154] ThdomgipddP1kad|dges natjnhibg AEEIAM binding to hCD6.

30

The varjous functionai characteristics of the subject antibody of the present invention
can be screened using a variety of methods, including but not limited to those that use

in vitro assays, in vivo and cell-based assays, and selection technologies. Multiple



10 incubated in the presence or the absence of the antibody, Tilt The
effector cells (are PBMCS harvested by Ficoll paque nethod) are added
at differewD0mtiz3ng3 (Target: effector; 1:1, 1:25, 1:50,PCIIig0j/ompc

i ncubated at 37C for optimal tine. 7AAD is used to neasure cell

death. 7 am no actinonycin D (7AAD) enters the dead cells and binds
to DNA. CFSE | abel ed cells are gated to evaluate the Anti body

medi at ed cePIAFrHss May WP’G?‘%%SE‘?’{? negpsly ?fé“‘i‘?alf’baélﬁf Jegking mabaﬁa‘ﬂ“ft?él"fs

were used t QotOpiaifikd, Ydebéiﬂm%S&ﬁthel&%qmlnEﬂti YRR MkiyCh bﬁe ¥Rbddirkdh@Whe t O
have potent ADCGC acti.vi uxan hovved

re t
cyt ot oxi ci t §T5H 162 ﬁl@éﬂagvg ?Jrf‘dl’é‘i‘m%tl"mbl'“&}“géﬁ?ﬁ %BWE’E ﬂ? Fitia ggﬁ&&t&éﬁﬁ%m
experi ment smsug@&ai Rdleé@thailislknb Rl UE @Bught kodbidDEEE anth-CHT aﬁt&oaﬁlsush
with overni S% nf%ubatlon in &res nce of ef
e

tor ce
does not S BBV AN e PR eSO o TGS aihaSs Bivm
Bl ue (Resazetaniple Hs@eivatssy dedh,ustlait mag@amts ecell hgmbhdmgé yn edilulan
anti body to pr

mote cel | killing. This bi
The ant | bodfi SO RG at T gt St ot Aealby* PIHg® S el 958 | ng
conpl ement  oir ezpoiltdri gege.i Fortaxagple, aehlastaysingy @&site sby Hblili}' mfsarm-CDS

binic. Recent e ot A REELEREyr PREASER FRURPR IR a PaiPasm
of the del | thatMseineadditionas thectb.umd:eﬁsa manlyeneﬁdl uorbe sddat, for edwpte mnah t hen
excr et ed ag@ompleth?eflﬁ foec ?cé'i% squ;Jh as Fﬁ g fera) %loo m%no rqes %4?@61\7“( cells

5421-5426] resul fromt e experi ment sive pfove
that the anma@omgasmtluﬁdtkel nduce 30 CDC in a cell I i ne expressing
CD6 nanel y HUT 78: V\O 2009/ 113083PCT/ I N2008/ 000562 21 7. Tlh

(e £ OuiA e Y ORIREN Rl 1 LGB RN AOBIPRLARLOLY

cu: tures. PHose $ﬂbd Iiretb*i: iart, mdtmhlo*aryfmm; h@rm@@dmammghabefawt@% %ol us
s o 1L RIS REeRolhe e bhoPoel 80 0t LA g
contains a ﬁ'ﬁlnﬂw ?dV@flCﬁvaTeOf the diseast Pandition firgjudipgthe natuppgnd ﬂF_i!FElSOf theRt )
each being Sl A8fethe Pl?'slage)t 8B, l?%ﬁ:td??st&@éﬁ% &th dheOpdEsutar PRGent

subunits are of t erent types, designated | eukocyte reactive
(L) and er ybdirsdipeted.r inghiding epatisyt's EeXhaﬁgehW@tghtaféwtmmyswabracrlwpﬁaftyte

surface receptOhitanbPlieabdst WiErebfM intthOR&IY a c?ﬁéf tdbi’ag&yatn@ﬁ)r ndnS. The
responsible for the nmitogenic properties of isolectins. is 10

r esponst®| eplfagpacgyticali fEeptive desryis Odi-toan/gWpikoperties. PHA -P is the

protein formand PHA-Mis the nucoprotein fromof these isolectins |

J Bid Chem '-1:1%751010%523 £ rSPekRs 0P Ihii-CD¥enBBRMES RHR Jrabs lﬁﬂ%n’%r{ Rat be

cell tracking d ﬁCar boxyfl uorescei n di acetate
succi ni ni dl farag f‘%ﬁd)m ceth digsugeard vholeePrganiSyRP EEMSAES: 195 &F kv the &t

anti body at dM@Jdr@&ﬁenCt@ﬂgdeiﬂtaﬁa{ansonﬁludﬂﬁgeumt [i%it@ 8 nikd, Paid, aduods, ENgs,
Phyt ohemaggl utin proliferate for three days at 37C. As the

cel I's proli & 3188, a"é:lﬂSE}‘?Y§= i QS i IR T § 9f%ﬁ9ytf?f URUThERSLRl | s,

each suggesgikdse grafiRintmhael, ot td m&ane alialgls phhrniabekikeaitd, Wxdity, and other
fluorescence intensity [J | munol Met hods 1994. 171: 131- 137] . The

per cent age BPPIHHi biti on of proliferation is

The foregoing description of the invention illustrates and describes the present
invention. Additionaily, the disclosure shows and describes representative preferred
30 embodiments of the invention but, as mentioned above, it is to be understood that the
invention is capable of use in various other combinations, modifications, and

environments and is capable of changes or modifications within the scope of the



20 considered as the effect of the antibody. The % of inhibition of
proliferation is estimated by the followng fornula [{PHA -

( TLh+PHA) ) WORAOMIBNE3 where, PHA is proliferation i nducelfTHN2eRi0542
h+PHA is proliferation induced in pre‘§ence of Tl h and PHA. 25These
data suggest that Tl h anti body msdi ates the inhibition of

proliferation of PHAstlrruIate |y tes in a dose enden
manner. The"YEF¥e FOSHE 23 PXRresFRddiorh ﬁowa%"su@twm By a@%ﬂ“ﬁ B adtor
i ndi vi dual smeslaubelmomgemthw&rdvattiaﬂnrlﬁrmmgdlmemmdscﬂmdihmeﬁiwalos; are

wever ove ndent bition.o
I yrrp\rllocyt \és{;LWL\%r 'B‘Efédgg\}’eed‘p%r“teq‘fﬂﬁ?fiebqu“f?z)‘iflpﬁc?%“gffﬁe Blﬁer%lﬁgé?fl EmzI‘IbleGl
I sotype ant bthasykilgddn the36 to Mzﬁ(ﬂ%ﬁ%ﬂ&ﬁ@l@@ﬁé bd\dﬁl&&&iﬂﬁﬂlﬁﬁﬂts il wﬂl Tl h

i nhibits_P medi at ed hoc roI n even.in a
pI at e ba%elc_i% he | BHgYs B ‘gxa% FE’Iy eV oIJ gtlcgf)% &ppifeatigns Orsuseftertlé% to

a hi gh t hr olwgdpioh. Apcbaﬂmgllyathedesaﬁm@y mim@nmndnedtthhmitlﬂwhireymbmho\ﬂ@sfbmd

cpecific | gta e one Aoyt BaEe Saleti AUl o pefig "

stinul at e t Wermtiod énftediatenton of | ynphocytes for thr ee days.
Proliferation is measured by using Al amar Blue. Test of Significance
is done by T Test. This assay reiterates the fact that PHA nedi ated
prolifenati trivwleotiganibhthegenepiciagd plagmid)iand amine scidueguaneeiofi Flbpr esence

of soluble uﬂLPEeuI;Cw létctioﬂs v?sruﬁ,sgt%ﬁ&‘ﬁlc%ﬁd ?lagfﬁﬁﬂ DE é tfné &l]’gp%ﬁg%e LsQkype

anti body h revious experi nent uh?&?st a
rol e for TI tetérmired hlnebllllclen@dermql@n@ @feTlh preudniig é}l‘é% iwgh prepayed fpm uces

proliferatig %EBJXR &{%@&Ytﬁﬁl O NEE %Qﬁ[uQIYCC ﬁﬁsh%‘c&ﬂu@ﬂtﬁsm%l-w Ian§CB+

TIh and anti e 151t 1s known at stinulation through the
T cell recepdDTABRPepide mappisg psing @ffmeyt qeseast ivelgding frgpsey SyaCS t ch

in T cehb dighfenen el &@&oweqna ﬁnz@‘éln%ca%mseﬁﬁeﬁ&t 'mg);eq%&r@s istiBsca:

acti vat ed state aracterized % rél? rates of I’OWt and
G

proliferati Bmu@nu it piéghey qlififesent @lreraév;tpébhshfﬁinaeml%e [of ttinit S

2007. 27: 142108 ks eqﬂhfilem‘)% U%mfs@’f addﬁts@qﬁlyﬂ&t kngO’HQPrItQIaﬁl n
of 105-130kDa expressed an i mmature thy 20 mature T and

subset of BbsopEpADiEhaddat %ISF%“CPN&CBF@S i H‘Efsi@fe“t hap fidfipetigngl agtjvity on

| ynphocyt i cid gHieth@astidhtividiiPHhe nhifgo@ ¥kadpled Méntiohad talow. | mmunol  2006.
177: 1152- 1159]. CD6 is a group B nenber of the scavenger receptor

cysteinédrich (SRCR) superfamily of protein receptor based on the
presence Of2Iﬂhtﬂ]ﬂlsagti51ﬁ§ﬁ|1|@%f@]@@f&é‘pt&f three 100 to 110 aa Iong

cysteine ri d ns characterjstic qf the fam|l

1991. 174: %hfg @g% SXRGHTPR P IERyy SR o resePR sk h&ﬁé&m ¥ar¥1‘ﬂg

accessory mrﬁ@gﬁa??ﬂsmé wvied pieer hIE.hnitD@lMIﬂﬁdlrIgntoOCDBy-ln‘Eﬁ]OWt ghsence of

activation an I erenti sses ununol ,2006

5o T1s6] . Competipheyien i BRI aated e’ i BifFe 050 il fbine

associ abes wheldiffddne TCR/ CD3 conpl ex [J | mmunol 2004. 173: 2262-2270]

gggsw '[22 g 0 I\Xél\?%g an am?godyo&highhginés%oﬁlgi%elr {[ﬁ?(&%ﬁg /Ef 191J et %E,]%f
Immunol, 178 (2007) 4351-4361.), is competed with T1h there is a dose dependent

competition observed, suggesting that both bind to the same domain namely Domain 1.

30 3. T1h does not induce apoptosis in HUT 78 cells
One of the hallmarks of apoptosis is the translocation of phosphotidylserine (PS} from
the inner part of the plasma membrane to the outside [J Biol Chem 1990. 265: 4923-
49281. The analysis of phosphotidy] serine on the outer leafiet of apoptotic cell



30 8571]. Moreover, CD6 accunul ates at the central part of the mature
i mmunol ogi cal synapse (1S), where it co-localizes with the TCR CD3
and CD5. GB6tmaimmkso been inplicated in early T cell - ACImomni/anta
influencing-1S maturation and also 'l% cell WO

20091113083PCT/ 1 N2008/ 000562 23 proliferative responses [J | nuizunol
2006. 177: 1152-1159, Eur J Inununol 2004. 34: 930-940]. It is well
est abl i shedmembransps PRI B ping: dniexist-V gk eseai argl Propidiai iodide (PI)
proliferati %Ftlﬁeecﬂﬁb;%ﬁ%txén B2 é’L’E@ﬁ dRedtib TlsBh Me¥inSV %“@1; %ﬁgmt

i nvol ves the TCR - recogni zes pepti
bound to ei P%Pholkyﬂﬁdd’rmdmgsﬂfﬁéwmblﬂt@blgh|aff'y1ﬂ¥z<fmﬂhe$@h9ﬂi¢lﬂt)?ermbdéthmzm‘

G ass H ol 6£ubas 1953, AB)1 9e8y PUEAETH: s 68 ldstind ARG s> aGo0d o1 anal

whi ch is_not antigen-sp eC|f|c has been terne e co stlrru atory or
accessory sFBW&f"emﬂ%‘@étﬁ% apopigfie Rejlsghhie metad helps injdistingyishingdhe enapistc T

cel | prolifefdahdchiticboelli jopSlfiors! m@ﬁljbpg%pgcﬁc lp%gﬁat:o%?’rs G “A3fe¥in

Several potentjal co-stinulatory rece‘ﬁ and their |1 gands
have been i BRSHYP Phigiths fiée apRRIgds isﬁethfd’ée’t“hg as PIG?O&'E?‘}‘ ons between CD4
wth d ass Inlthlwld@erlﬂaﬁtw $H8er(d ﬂzﬁtsl"llh %ﬁmt ﬁ@téﬁﬁ?lhf?%ﬁs cells

function- associ aﬁed antigen -3, [87-2

and al so Clﬁ V\ﬁyt“ﬁ ‘ b%n?f‘%‘?ﬁi‘%% KEE&MT f’él'ﬁ?fhztiﬁ#@ﬂd@@ thggiglh, 93:

358- 3650 Cushow€Pioys bhapapst whR0 & alrdost %artS%]ulxtléa&d%b%mﬁe lAhh&Hat ure
anti bod th or wthout

exists on t fect tet hered Anti
anti co-sti %Ilﬁé ‘?lrgfh&’:'ﬂﬁ“?tegﬁf‘ii HG&V“%P%%‘EFS’S?WGWH‘&HW(@m°“°°1°“a'
proliferati mbodypbmdl@@&osmnm akated cel@ EHvSIed aSON€, Qhd b¥6.5% apoptosis

co-cross-|inki nsjently

Phosphoryl aLEEogRbt Wl TEPRuE ool Pt ToyBL 1 & rroeiobcRs o
and 20 Y6623ugfedt that(T'1Mdoes h8ORedidtd #iopRdi® in223T 78 Mlapedi ngly, it has been
show that the CD6- nediated effects on T cell proliferation involve a
tyrosi ne kinase activity, which is dependent on PKC activation [Cell

| i nnut nol 1B ISand B&lls Adsith2]for GDE,sbong Riffehencs ingrplessign mm&yegﬂlﬁrsCDG is

corsti mul at oy ouerhile FRIRTE et B s P B o BRS llomsliner

effects of ttlthé@@ s TEDh [.BEx}sMieda% ant i9gen82; Jﬁmmunalrwparm& 1149-

l'i gation of c S_S nal s
via the TCR ”%0]t Hﬁéfﬂlﬁl%fg{r?h&%%é&%é Foi (?191 $’ch Y |oﬁﬁ¥f"(¥mﬁ{%%mg?egf['989
143: 244d- W}Slon‘ﬂfwﬁam € apd B@eltsapmb:ltleelm triggering T-cell
proliferati n_Acti TPA)
Pesul ting | HhE onoduBRaing e HaRy Rl IO RU e S HErgey &

MRNA [ Cel | cmnpahé? thegdgells] Goe nupthod doePnasceldimdto’ qubieg iy aBﬁ)lt@::recuﬁék
1989. 86: 1 0 n nd
Anti 028 ant: Dot “cauega BBy o AMMakERler Bl B Sk, FE oA

i ndependentdifense iWP@#SFQWEWH &t anddbeells inde Baithy C[lscmmaubiml ogy 1998. 93:
358-365]s WO 2009/ 113083PCT/ 1N2008/ 000562 24 I n the instant invention

we show that soluble Tl h antibody inhibits T cell proliferation
nedi at ed by T8t Hdpesg milkAD CEEAntiprdy NependentTCHl Mpdiated Gy ta@pacity) AL CAM

Fe. In factwg asRy vhdl 3 d
AT CDB o Ay i) Bk %’%ﬁ%“?ﬁ’f?‘?f”?‘s%@f T potbabhe f“ﬁ‘b&%’m
observed i f° §C BCPRIQrs BraeRf on Shéysurfapre ofiesta partignlfrlyr Naterel Kiles RUQ) tehat

addi tion ofThexhérRad Shd dehvitibn 27 Hgsd ol Cﬂ%%@a%npﬁéé bt rél@a%Q\éftBlEszr om

soluble TIh mediated T cell proliferation i1 nhibition. yr I ne
anal ysi’d we"dRaoxin giantlpsand reeieste Aelhdertp 'TI}'rfﬁ88§FIE$aHOFNS’§ hisiCknewe TNF
and ext r anegufibaditiebérdBnt @kl hbdatbdEHGGaciRARDICR), recovery of these pro-
inflammat ory cytokines. Estimation of réceptof density of CD25 and
CD4 in proliferating | ynphocytes suggested.that soluble T1 h causes
10 downregul ati on of both these markers while extraneous |L2
partially recovers these marker expressi.ons. Taken together this data



9a. Titration of IL2 in naive PEMCs (Peripheral Bl ood Mynonucl eat ed
Cells) IL2 is a cytokine which is necessary and sufficient for T cell
acti vati ornwolznoogingmal s t hrough the L2 Receptor whi ch iRCTUpR@§M0EG2ES.
It has a critical role in T cell 20 d&vel opnent, T cell inmunol ogic
nmenory and the devel opnent of T regulatory cel I s [J I munol 1995

155: 1151-11% Fromthis % perinment an .op concentration I L2
at 1.25ng/ ni %‘“Ef&‘étd“"eﬁ“% ﬁ"é”ﬂdéilbé?ﬂﬂi%ﬂ‘t QHUT 78/@5!”!}['? Fabefe%wst%e“

rzgduct ion Oftram[{ing (%3 @HBE(((HrUm@ﬂﬁ&&{cﬂﬁ%hac@é Sﬁﬂm@mﬁed’f&fﬂﬁtmforescem
expreSS|on 0Si S is in itionis
partially rel (S’ ﬁf%?‘é%@ﬂ‘g‘gmb‘:% é“’g’ifg mpkes)it parficuarbelpitgd oy
an anal yti Ca]hvet cOl ldbblbdg ff Uimenol CMerb&}ﬁ zhiosced3yi pEatisa) ofsElichbisekeor
parti cl ess b our. The BDTM.CBA e o s.a series of

particles atﬁlf?recice' r%?%%cufél ﬁ%rﬁ%lglg%n%"é’ PRI, S1igHeY 2P igigxh Fstey
det ect nul t i foheiosd| gipipe Irathid fotredt isThan3EheBRATNbIERA i InSn GoRbded Afet h

Hunan Th1 7 1o BlorR foBHE Snlfopm, ifosfar SERG et ae seete |

I nt er :c eul ci ner@ups) rendering uké mrodeculenkiglily efuoieseett, ahdiltneﬂ-lpauk:hlﬂc 10 thel DR and
I i I 2001.
254 100- 1181ty ts BBl DB OAE 23508 Gatas ROR Ay 2Rs 3R
popul at i hs infubhedinsthe peseott gothesbsrmseaf' thet mtibci}dyl @Eh The effeeenetoated
W th captur e@iks %{ﬁg"eﬁéd %g 4 % [u? a1%e.|thod)2 are dddd af hfgfene{%g? (i[NE?tgP?n :

| FN-y proteins. I'ons are m xe
the BDTM CBa&ffeptas Lilst ﬁéslofroaédo@)mnd rsulptesl at BERfed o@haatummmamswp

brand flow Ctﬂrﬂz%ﬁ*@éeil aIhg. Fyhaki 'a&@olg.?tgé 'ﬂ);@éﬁ?)zglﬁergtd% drt)agq ceclilé am% ﬁnnctis

the PE -conjugated detection anti en i nc
reconbi nant BtAdaFEEE dbeledvells arargsied Jo teyalfate thesArtibnily Imediateg| @ida:

Fol | owi ngs. af«.?lsb‘to%'i&t&@ﬁth@@ar%@@&?isel)ﬂﬁf&Hk‘@bl@gsédE@gJaLﬁWgé;Xs%%qurRﬁfé%r om

sanpl e resul ts are genera in graphical an
these exper i"dft i well kpawiclodaye paiet APGE astivibe Ritvwtr Sowebarewtr that\we%T

cell prolif eyatdxiy aﬂds tHaus. Inﬁldéleghﬁsﬁ@ommﬁybﬁb@ﬂ%de@éndglgce%ggﬁﬁenks”

pro inflanmat ory okines and_al so reduction in counts.
Addi tion of Sé&%‘}&é%éﬂ Tihy ipdyces mild ADCE indBEY &% callpavithmersighi tubsagomis) |
as i ncreasé peespice 86éRBopEcithe pro inflammatory cytokines and al so

i ncrease, . absol ute recepter counts of both CD4 and CD25. These results
woul d 1§§hggest that the inhibition of T cell proliferation by Tlh is

medi ated by @mmpa&sabﬂﬂedmelcbﬁpﬁﬁdn bideRfeyfdtoBeiggeeys | L2 causes a

"gain of functi Isoo at the reduction’in T cell
proliferati glﬁl rqga‘??&BYL\fé;Fég‘Fsé‘Flg EVE ?Fﬁ%‘f‘ 35 o measp aodilEy ot antipefygoeg
not inhibit wpemoie ctll &ililg. Phielis ihaucad bPthe bAAME e the ARGIRAN kZ4 Bl Arface
foreign anti gen op Agltl en Prdesent£ Cells, T cells proliferate and

antigen “thereby fixing and activating” complemeént resulting in target cell lysis,
25  Resazurin is a redox-active dye which when reduced, changes colour from blue to pink.

Recent data would suggest that resazurin enters the cytoplasm of the cells where it was

reduced to the fluorescent product and then excreted again back to the medium [ EurJ

Biochem 2000. 267: 5421-5426].

The results from these experiments conclusive prove that the antibody does not induce

30 CDCinacell line expressing CD6 namely HUT 78;



nount an i mune response. Sonme of these T cells transforminto nmenory

T cells which are in circulation in the system and when chal | enged

agai n wi t hwolzeovgiasne3 ant i gen, these cells proliferate amtTmuemnsocss

i mmune response. Mst humans are i mmdhi zed to Tetanus Toxoi d and when

T cells fromthemare challenged with the 25 same antigen, the
menory T cells in the population proliferate. The experinental

results shov THuiphibEs k qtisted lyntosts prglifreionhe proliferation of T
cell's in a cagehcHtRRANEIANIPHIBM) & usedtbk thtebﬁinﬁa_tﬁdﬁ dﬂ@@b‘dlﬂﬂbn &h%@ayte

inhibition of pro eration of these |1 Thi stron ests
that Tlh do&4t Lﬁ‘?ﬁt EJhﬁh l%i iec%ﬁ’btwt °E’eﬁ Eff&ldf]?ye A Jhb ‘gga“s)
fav;)r ?bl e f aontalids Imetnneempggnhmmgsﬁd gemfo@wmmngesnml A ya:IA&@Mc: US/é
proliferati n ed an ptlen on T t a not
becone s gg@r g? ef)%‘&%gﬂé]egﬁé‘ocﬁmm% g?ﬁﬁgﬁﬁ@f‘}‘ﬁaﬂéﬁgﬂg\,\gﬁ

11. Tlh i nhmmgt EoET) eeh lbeipg aItenfaﬁfeﬁheld)tbgetheraaymonedvdlgﬁtrﬁjmeyﬂe JuBAGt | on

From genet ] By AL REILDReT SEr it BodteRure (Ddu FRgPo Ry
undergo a cl@r alchzfsr high |afﬁmtysﬁmrigmphdnyte hsuifacs ﬁae@mri @nm’ﬁtﬂletﬂoe thosxed 5

| ynphocyte ) Pro
00 9710] . HRVBE sl Sheteh s Bt and e 2o of liRies & Bhase
fol I owedOby r@p:gmelaba“ncayﬂnfocgtfefaggmmanhg/ pphatyt @EAexhishhd prgis eaiahd

o i gi nal oSt & BeORlcobRle P B, ROPARTY MRrthel T R

proliferate33)an M.R unl ess one popul ati on is rendered. unresponS| ve
by treatment with mitomycin Cor lethal X - irradiation. In the
latter systemcalled a one way MR, the unresponsive popul ation

provi des st iTheiPRiYIG# argdabicled whith tthecoel) tedldngadye 6 HRE i(GebexyBroreseein Stacefait at or
cells. 115 aggiay M&.r f T; eco, L& Gl ass
1 VHC nol e(S:uI es 0 %'E )s’ﬁﬁﬁu%ast?(%rre l'i%ﬁs {! l{ha(%d\gﬁ“%ﬁ ?tkeblr0 gggplk,%m%
response t ocgusesiatienst e esHe ars stiRulaisd &y Pblftolteh‘@gmm @HiAy tepiolifsraty om t he -
responder papdl @ald 8074, W ¥lcls (ol B RBNAIRAa IO kS BRER,hAE MR
and prevents generation of Accessory. I's ke macr opha

have al so b&dk @Hb%ﬁcqsﬁv%@ﬂﬁﬁ%ﬂb"élﬁtﬂvﬁ }éﬂlfCIWR Celhﬂlaf fJoppsepneccistchsiy 7 t hat

the role of ;NRGHLONDASES 908, 179 BELILYRIR: ﬁelﬂ‘fénﬁ%iéﬁnﬂ l!)lflOMf' ﬂr@xfér@bﬂn ik ct ed
TH cel |l s whose proliferati-on is nmeasured in I n_t'he instant

i nventi df oﬁ‘é’s'\ﬂ&rﬁd 1oE rthe &tfprs pof hergatitgry-n Threa 4 Oﬁé*}h"ﬁmt“r ehb peéifapgtion is

mtonmycin t BdifnatcNBY tl@efi%ll&»biﬂg ?Jihhﬂe[li'P}PAe?@ﬂHPF&)}?ﬁHJﬁ. m@lvhf’ere PHA is
proliferation.is nmeasured PBMCs. Previous |iterature showed that

Raji cell's BRpledien Ade hW%oTlhz*BH& is w@fer@zazndzzeﬁop prosepegbhihhi s
experi nment hid prga.concl uded that Tl h specifically inhibits one way MR
where Raj i cells are the Antigen presenting Cells and PBMCs
proliferate. 12. TIh inhibits T cell proliferation in a m xed

| ynphocyse rrﬁaa@tﬁt@@ugzeﬁitm gth bitibdly REMkiss @B GhhiRiian 6 JRaFetbdidnl ¢F FERA | S.
In an al | ogenei C?géﬁ en Presenting Cells taken from one .jndividual
and t he PBMESTYSISEEATPRGNICS fch %57 SRR BRIRPY THA Reseen egh BN en may
Reacti on, whevgiet an@hgithe ihBididls §u& t6 GhHefen( mwl@ﬁﬂncﬁﬁrge@aﬁmnmwmlsl s)
cause pr Ol I gxl;rgvte!' g\rf]era [, ngose I%I}{El:gnt ll;liubr}tlclmncralrl pf-Lk stlmulated lymphocytes was

observed with T1h but not with a non specific IgG1 isotype antibody hR3.



WO 2009/ 113083PCT11N20081000562 27 proliferation in a dose dependent
manner. The data showed that the node of action involved down

regul at i onWef20ex11384st two nmj or pro-inflanmmatory cyt okRGTRAN20088¢P562/
1L6 and | FNy. 5 Materials and Methods$2Cell lines and cell culture:
HUT 78 (T cell 1ynphoma Human cell |ine from ATCC) are used as target

cells. Cells are.cult in.lscqve' s DVEM suppl enent ed),. whic

cont ai ns 2mff fi® 6‘?""?“&%—1%, m%affnglf%btéé’,m]ﬁfuﬁﬁ%l%ﬂ? &'t g‘rr%r?g "ff:’fopnﬁtﬁ%
FB|S (I n\éi t r agesd)alankibliie eyl s (B cel | Lynphoma, ATCC), cells are
cultured in_RP

M 1640 ; .whi.ch cont ai 2o/ L, of H 20 He ,

o L G ut i e Dot Bae e PR b2 hieh BBy s e oS MR HRP S

ynphoma) Cefid fEeshiy dameskdd HBMIC is areDMtbhizd iM9i6ciellclishesavitis or2wittght il hafr a
NaHCO3, 20 mM He , -d ' 10% . i t MC
(Peri pheral "Bt 358 Rash bepecr iRl 5. RredprblPRA L e L RA ks B8
PBN_Cs are ZQbrq!iﬁmt‘mh@dly_nr;phﬁmlfbntﬁaqdeys(ﬂmﬁe@ﬁ‘amsmsw_zut bylusing4488ar 03)
nedi at ed de'ﬁl']et. ¥es?§f$i%\%ﬁc‘é9§é‘ik Qe bgﬁ‘%t- coats are obtai ned from

a ys rv

heal t hy donors” and arvest résh. Cells are cultured in RPM .
1640 (I nvit fTbgeasyay witeretes dlomtfask nisat Ay redliatef ioliigi@ion 20 lyrivpheedessis 2V
L- d utam ne % PBS..( Jiny] ' L eS. e d ]

anti - CD6 mﬁ%ﬂf\%}é@]e{&dls% S%J{e{jﬁwé%%eﬁgf%nluﬁggﬁg%@%gE]nte%?:ﬁmhﬁfq{éjhg %Mt%o y
(CI'M HaWandgG Cisbiae antibodsB®R 3. (Thizialong géth ticaprevions expaingent @ould isvggeshaf f er

(NaHOOB - 8..40 v YR Ehipie RAGe T L HER.AROML PH 9. 5) 30 PBS/ Tueen

(0.5nlL of Tween- n Omt of PBS) Bl ocking solution (1% BSA
in PBS) 35 RPM 1640 ( Cat No: 11875 Invitrogen) WO

2009/ 113083%.01_‘4}1' Ngtﬁlqgsl &Qﬁﬁé@gﬁ(&%f lymphocytes induced by tethered anti CD3, Anti
CD3+ T1h and antiCD3 +ALCAM Fe

15 It is known that stimulation through the T cell receptor (TCR) and co stimulatory
receptors triggers a switch in T cell differentiation from a quiescent (resting) state to an
-activated stafe characterized by rapid rates of growth and proliferation and the
acquisition- of effector function [Zmmunity 2007. 27: 173-178]. The human CD6
receptor is a type 1 glycoprotein of 105-130kDa expressed on immature thymocyles,

20 mature T and a subset of B lymphocytes called the Bla subset, chronic B cell
lymphocytic leukemia and various regions of the brain [J Immunol 2006. 177 1152-
1159]. CD6 is a group B member of the scavenger receptor cysteine rich (SRCR)
superfamily of protein receptor based on the presence of in the extracellular region of
three 100 to 110 aa long cysteine rich domains characteristic of the family [ J Exp Med

25  1991. 174: 949-952]. Available evidence indicates that CD6 is an accessory molecule
involved in the modulation of lymphocyte activation and differentiation processes [/
Tmmunol 2006, 177: 1152-1159], On thymocytes and resting mature T cells, CD6
partially associates with the TCR/CD3 complex [J Immunol 2004. 173: 2262-2270] and
with CD3, a close member of the SRCR superfamily [J Biol Chem 2003. 278: 8564-

| 30 8571]. Moreover, CD6 accumulates at the central part of the mature immunological
synapse (IS), where it co-localizes with the TCR/CD3 and CDS5. CD6 has also been

implicated in early T cell-FAPC contacts influencing.IS maturation and also T cell



| scove's DMEM (I nvitrogen Cat No: 12200-036) Al amar Blue (Ilnvitrogen
DAL-1100) 5 Biotek Plate reader (Synergy TM HT) Pool ed human serum
Per i pher al wBl20@x¢i1$083 m Heal t hy i ndi vi dual coll ected i n EOTAN2008/000562
vacut ai ners (BD vaccutai ner cat no: 288457) 10 |scove's DVEM Medi a
(I'nvitrogen) supplemented with 1% FBS (Fetal bovine Serunm) Apoptosis
KIT - Cat.No 1 988 549 (Roche) 15 Fl ow cytorreter : Dako Cyan ADP

Fi col | - Paquélifisaive nesroisat UNg#mal 2006.067: bB}-1160Niur Velromaak 2086: 31875
(I'nvitrogenkzp-24p)FBS. (Fetal Bovine Serum) G bco Cat no:|0082-147
Anti C06- PE, Antl CD6- FI TC, Anti D19- PECy5, Anti CD3-FITC and Anti
CD4- Al exa AbD Ser ot ec, UK) 25 SPHEROrm Rai nbow calibration Particles

(Cat no: RCIﬁ*@Qreﬁ)éstébh@ESEha& &btgﬁ@’[@@ﬂ aélﬂatlc%]@ﬁ@g to z&ﬁ@oﬁi’eﬁﬁbﬁ feﬁlﬂﬁe@ Cat
no: V 35124) RPM 1640 %153 rogen whi ch ‘cont ai ns

NaHOO3, 20 Mvi9asiole somypioRg s hdvalvas dop F68 PRy ‘iqﬂti’&‘én)‘/hw@G
wel | FI uot I aoflifds Dé@ﬁ&fra@@dnts%unoﬁBéﬁYe?Maﬁi- RisReSmRtiBity TR fte(M@[‘@) ng

CHaPL €S 2180 GO Yol it B S he P He oo s
which is not antigen-specific, has been termed the co stimulatory or accessory signal,
because, although essential, it does not cause T cell proliferation by itself [fmmmunology

* 10 1998.93: 358-365]. Several potential co-stimulatory signal receptors and their ligands
have been identified and these include the interactions between CD4 with Class 11
MHC, CD8 with Class [ MHC, CD2 with lymphocyte function- associated antigen -3,
CD5 with CD72, CD28 with B7-1/B7-2 and also CD6 with CD6 ligand (D166 or
ALCAM) [Immunology 1998. 93: 358-365; Curr Opin Immunol 1995. 7: 389-395].

15
Previous [iterature exists on the effect of tethered Anti CD3 antibody with or without
anti co-stimulatory ‘molecule antibody leads to lymphocyte proliferation. Upon CD3
stimulation, either alone or by co-cross-linking with CD2 or CD4, CD6 becomes
transiently phosphorylated on the two most C-terminal tryosite residues (Y629 and
20 Y662) [J Exp Med 1993. 177: 219-223]. Accordingly, it has been show that the CD6-
mediated effects on T cell proliferation involve a tyrosine kinase activity, which is
dependent on PKC activation [Cell Immunol 1995. 166: 44-52]. Allthough the signaling
pathway of CD6 is less well characterized compared to that of CD28, another co-
stimulatory maolecule, there are some similarities between the effects of these two cell
25  surface antigens. For, instance, ligation of either one of the two receptors synergized
with signals via the TCR complex to enhance T-cell proliferation [J Immunol 1989.
143: 2439-2447]. They are also capable of triggering T-cell proliferation in the
presence of Tissue Plasminogen Activator (TPA) resulting in the up-regulation of IL-2
receptors (IL-2R) and IL-2 mRNA [Cell Immmunol 1995. 166: 44-52, Proc Natl Acad
30 Sei US A 1989. 86: 1333-1337]. It is also shown that tethering Anti CD6 and Anti
CD28 antibody caused proliferation of resting lymphocytes independent of stimulation
by anti CD3 antibody [Immunology 1998. 93: 358-365]



29 EXAMPLE | a Tl h and ALCAM does not bind to the sane domain by ELISA
The rhCD6FC/ Chinera (R and D systens) (100ug/nl) was diluted in
coati ng buVOSPIMIHEEH 10091 was added to each wel |l of a WSE/RNRIB/ORSHcC-
Maxi sorp plate. The plate was then i féubat ed at 4C over ni ght. The

Pl ate was washed thrice vvlth PBS Tween 20. Subsequently, 200ul of

bl ocki ng soI |on % B . ad nd

i ncubat ed for (t)a&f?mg 9(‘5(6 SB\? Soﬂ althlagﬁggd ”%bd'fvs\?fceeﬁ\%oggﬁgtéoﬂed
again with PESlaWéﬁeﬂethdfred deti CDA| Amw@m EryTlﬁlrmed atdCDB snAIGEAN He. [n fact
nonocl onal . r n ) at
varyi ng concen;b rpea ﬂc])ag\tghe(%m%gﬁ év%q}slc}ft‘qﬁg(néq?’n%%ﬁ% c@r%' %Fﬂ gﬁ@ﬁf“%@
The plate mxasllmsn@ﬂe@ntliqﬁ?salwmsebmem inya Bligsshn#BS dtkedata. Woe furtker

Ils 20Q12 »
bt ocki ng but 1} AL TR b ToDNstR) ohysep bl oldi B gl
was washed {THhimediaigdtThcpBmyoliftesdion ihibitRO0BY cyibkipe Mialyssphreshpiv tﬁ&to"l“sllbhat e
( PNPP) substp;easlﬁmmylémﬁgﬂfk &m@&m g mefiagmh&% 9@&;@& Qggﬂ&uws' !

col our devel ops around it'es eadi ng was ta en at nm usi ng
a Bl OTEK M @P@aWW@?Réﬁv@pro-vhﬁarW Eytelrinesi Batfimetioreef redeator ddmeity of

presence of oNCAMdI ﬁDMafnyb%ﬂfe?a%ﬂ%QﬂMI%E}lt&n&g‘g&% AL sRLAY el Jd EeéArom

binding to a CD6 receptor sence of conpetition between
and Tl h Wsudguaesuiatipntofteth biessandlkers o pryrepenus thé perielbaresowsrsf theseent

(Figure 2) GahlANRbEssidhs.TikdAl RgShd: OmE0nR: @u%gegtpjthatoflmﬁuﬁmeﬁ MM
98, an antibody which binds to domain 1 ,

| nununol , 1Pifession )by iaihhiting groinflammatopgrkineg likg (N Tiapd deragage P%Iba

dose dependa@&ep?o'ﬁ eQRbRRh] sxh&rhd@lh&esﬂ/&danesmg%ﬁdv%ahm aPdeufting to
t he sane domain narrel Domai n gure 3). . EXA 'ﬁ h does not

i nduce apopP¥sicaulisrserityto $ugsest "%‘at @(‘5‘ W%b"cé}thét“WeIrL@ W&?hﬁ%%t@@‘afﬁﬁd’yl 5

m of 3.13 X wehRbedealt SD3 Mhatl EDBaITemol F1h SMLAH coslH FhenasIgeaded, i n
each 35mm di sh. Required anmount of antibody was added to respective

di shes to make a final concentration of (5pg/ml). In the control

di sh, no anvabrdutinbst IRd e taiveBBMCE (driph¥iall BROE Minos&dldated €HR)
i ncubated w }Sr%%g%m n.at .a concentrat
I

2009/ 113083 ROGGEE S Eeray 304, &&9%‘1%}/\80% BtV L signals

over ni ght athrargﬁ the Th% REpton ewhivat wrupregtilates elt| s e kdtidaheble t nansdetr r ed
to FACS t No: 352054 a ntrifu at 1200 for
5 nur &0 afe BispPve S B Riopirieiasy A e Bh et SCL Seureo e e anc

resus pendedImmw«zﬂ 14950f55PBE 1ali d4]c Brotnrthif expetimarit ad 3pindRebck @ratibn of Ibks at

RT. The at 1.25ng/m1i was vsed in further experiments.

9b. T1h causes reduction of proinflammatory cytokines, CD4 and CD25 receptor
25  expression without inducing apoptosis and this inhibition is partially removed in
presence of extraneous IL2.
Flow cytometry is an analytical tool that allows for the discrimination of different
particles based on size and colour. The BD™ CBA employs a series of particles with
discrete fluorescence intensities to simultaneously detect multiple soluble analytes. The
30 BDAT™ CBA is combined with flow cytometry to create a powerful multiplexed assay.
The BDA CBA Human Thl/Th2 Cytokine Il is used to quantitatively measure
Interleukin-2, Interleukin-4, Interfeukin-6, Interleukin-10, TNF and Interferon gamma

levels in a single sample {J Immunol Methods 2001. 254: 109-118],



5 supernatant was di scarded and 1000 of Annexin-V-Fl uorescein

| abel i ng sol uti on was added and i ncubated for 10-15 mm at RT. The
cells werewaastvad3ogsth 2 nl of PBS and centrifuged at »2OANkRHdGIeR 5
m nutes. The supernatant was then di 8¢arded. Cells were resuspended
in 0.5 nm of PBS and acquired by flow cytoneter (3000 cells were
gated) with 488nm excjtation. Sanples were read in FITC channel for
Annexin V antf Perdppopysiians Wiy disiasrfBloresesncepmtengifisrohavie beemiconted avitti Pl

al one sanpl esptid ahiiBdEARRBYIS ifd} IszeﬁJtﬁ@L-Grmlovﬁﬁfe e
conpensat i on. The HUT 723%cell s that were treated ¥ d%ﬁﬁ%&@ﬁ%’&%e I6\/\/ed

40% of apopt"& ROPHIRATQNA atednixgd iggsathes i faym the BDAYE Chly thetds walvadri glFL3 n

t he Annexin chélﬁél'E@a(ﬁm @yan AD@ Bﬂﬂidrf%alcﬁﬂmﬂaﬁr and cS/t}aEinE' 9&};&9@ Géafié fre
ant i body (hRS )B\%reat ed cells 35. 3" % and .
apopt 0si § r éT% cf"’l % |T°8“Jf‘ﬁaéedp8§tl3°t“i°9ea"6' prligsopugt élﬁf-‘érry‘@lﬁ?ﬁff’éhm%d

54. 3 % apopt@sinsinanthstandeait corstegigesiplds Nt forhesafliic 0 grbs[z]&sf ][l%ﬂb\@fng
erence in

apoptosis in th H Figure 4 20 EXAMPLE

expr essi on o?qu jo UE% &%F%USB’% ’1@ B hotnplesosults e geerigd in

i ndi vi dual s graPBbTandabdar fe@aat ed by Fi col | - Paque ( Anersham Cat No:
17-14403- 03), nediated 25 density centrifugation. Bully coats were
obt ai ned from heal thy donors and al ways harvested fresh. PBMCs were
t hen wadbedFiom FRS: cXpeinRBCE imeas[&rttfmn’l“lhecalfibbﬁﬁlmmm b n@ivel T QE1 | X
PBS at a ce nTL and, 100yl was added to

O6¢cel |
each fal con tot!j%?a@% &% %13 %%dﬁéﬁ&b g‘;ta ﬁ tidggeRse fmpro ydlagmatery Ggkinggs
added to thend dsop@duqlme m GMSaﬂmd Cinr doexte dddditiveh dthexbgdnbabatiedbiato 4C

for 30 m nu;eg&er{h ﬁ[bﬁ&dé q’?ellll? ti on Znﬁ%s?qgo >iH:PBS sl%%gyeglto{?neseach

tube and then centrituge
Super nat ant awegdsodhasesas dadluurrdaeptef tantpvef tlr €Bd apeaDes] TheseQesdld wuldf | X

PBS to u I ce hocyt e
wore. Caraq 1Usgest fat i bt e r AR 5y TOF Gt feck it MRt a6
SPHEROr m ( CH#2 a8 ade@Pl SexoSMPuFR2riboes @égalrbmﬁﬁm@m’Paw hled elsseivs tiat SO

acqui red al gReL Wt i
2009/ 113083PCT | N%g (1368 '/h gf(:)lg]gggﬁr& PR ot ka2 By m\égctlon of apoptosis.

10. T1h does not inhibit memory T cell proliferation.

20 After recognizing a foreign antigen on Antigen Presenting Cells, T cells proliferate and
mount an immune response. Some of these T cells transform into memory T cells
which are in circulation in the system and when challenged again with the same
antigen, these cells proliferate and'mount an immune response. Most humans are
immunized to Tetanus Toxoid and when T cells from them are challenged with the

25  same antigen, the memory T cells in the population proliferate. The experimental
results show that Tetanus Toxoid do stimulate the proliferation of T cells in a dose
dependent manner, but the sT1h does not show any inhibition of proliferation of these
cells. This strongly suggests that T1h does not inhibit memory T cell proliferation..This
is favorable for T1h therapy because circulating memory T cell proliferation is not

30 affected and patients on T1h therapy would not become susceptible to infection.



31 voltage settings. The fluorescence Mean Channel Number (i.e
relative brightness) for each peak was recorded. The Mean Channel
Nunber waswoam?ariogdl t o Rel ati ve Channel Number usi ng tRGE/INYI08/6AFGIg
formula i. Relative Channel # =(R/ 4) P®%g (Mean Ch # x 10) 5ii. Were R
--Resolution (i.e. 256) A Gaph was plotted the with the assigned MEF
val ue for each Beak vs. the Relative Channel Nunmber on an Exce] sheet
to obtain allcAilfdpbibity® el apefiferatian Buh mixpdpygahecyts reagiion megdiatest bY he
CD6 anti bodmesE“amJﬁegsel | s was obtai ned, which was plotted on the

Sphero calibration gra the CD6 rece S|t gn the
i ndi vi dual %&%W’gmg ofpl IIPACP?G@E:%‘%@B’é%‘ﬁaélycﬁfspﬁlﬁm%‘é‘g}‘fﬂg%am HERR mul a
which is devityetlef ruaaargch@ Giapdeteribte fahombd afh@cht he bBaeAbRAndf theemBpd or s

onthelnpoteswere | TC nnel, . y= 5 0 PE .
channel X yE %“W?%thoﬁémi[er%%gr’{;ﬁ‘éﬁ@i%f ’?ig’%omf g?@%ﬁp}e Jg‘?‘l”‘the
T cells as &m&ﬁﬁd/piﬁéd lbi;aen Bas@elbrbﬁfera‘u%eplﬁhe‘ fottsvedaictsy d]dpeaﬁ:amé es&'fsmr
pattern in T H E hh’? % dlscerﬁﬁ 55%
EXAMPLE 4 TPMPheSXirs &&hi F%is °€’ H’t" e frer |aP %?B%lf‘ &y
Cyt ot oxi ei t stim2dde thabggihaleedction. i nes’ (HUT 78/ Daudl ) were harvested and
washed in PBS twice. The cells (2 x e were re-suspended in 1m of
0. 25) SM CFSE concentration (titration of CFSE is required for each
cell type tBotbipﬂpumtlmnmfeaﬂdgartléd‘nlxmﬁphﬁﬁﬁﬁ prinhfemeduean NJIER | wddss ion¢é 0

the PE Cy5 cha b £l m. nu e y_at
37C. 2nil of p%ﬁ%F gn éﬁsregfg/erg% I'es gnm g’%a?rge Wlth 1}1111tom callr%: ﬁsgrnf%ﬁn&h
wer e was hedxrntamat:@l i tite lmqﬂsymmall@%m:@@ Veaa[d%LRothls empepentihe pGREBEon The

col [ densi 1O GRRR AR e aGHlele S REC DR Ry sBafTil) e {ThEld
each fal conMiRespoadn Tn ofllsaertogierallogdigylass |1 MHQyledules wa theatideldtor nt o
respect Ii ye ct,elll]E GhRd glggfehﬁ& Hlbrg%pggse 18 rthe§9 dl%@#éegﬁiﬁofﬁrg tE‘.BE{E% -l-(ﬂf (f.e Qt or

cells) were rat1 os o and 100
to the respéen |thﬁe"espatytes poppiagion it pnti P drptuswarsplreers abefishe 0 VbR ahd
media in e pm
o promot o Bal T b e Pl e e R T
occur. Daudic keempartaefos MIde dbianew reabjredghai dhertslewf macRphagrai tasdiviten
along with ghesarpyee r@s‘irx@ietpﬂ.gdeflé Mﬁos&&@flfe%lnon Q‘?Aelaﬁnré’éﬁﬁ &tfhen washed
with I X PBS. 100Wof 7 AAD (6.25ug/ml) was added

20091113083PCT/ | N2008/ 000562 32 and incubated at 4C for 15 m nutes.
Cel I's were wamBedsitt tilvehofGBons WP MONNs dbrfhARE WHEVREL cfifs fr&icddwith

m nutes. The_supernatant was di scarded and cells were resuspended in
500 ul of |Ritppein thys they fusthe andgRm Aremiing c?;l}sdmﬁ]a Pogideraiparit wegsugden and

viewed in th@Mels Tﬁem Hdrathl¢ shovdaana®Raf colfs dxpi@sst ADARYY OnRL&T 2064 SE
positive cells 5 resced between the second and third decade in
the | og scal @ %qzhzzﬁ "spill into the PE Cy 5 channel. A total of 3000
FI TC pogstive cells were gated for and in this popul ation, per cent age

o e 5 B Rt RO e S SR S Sl 20

anti body coRijr &lis wetle Adfticecpresehiigy it axeRBNCapronerated the ratio 1:1,
1: 25, 1:50 and 1:100. The % of

12. T1h inhibits T cell proliferation in a mixed lymphocyte reaction mediated by
30 PBMCs and mature Dendritic Cells.

In an allogeneic (Antigen Presenting Cells taken from one individual and the PBMCs

taken from another individual) Mixed Lymphocyte Reaction, wherein mature Dendritic

cells (Antigen Presenting Cells) cause proliferation of naive PBMCs, T1h inhibits this



10apoptosis was talcen as % of cells at the Top right quadrant in

FI TC/ PEcy5 dot plot scatter. (Figure. 9) ' EXAMPLE 5 ADDC by Tl h on

HUT 78 15 Bazewy/io3usexanpl e 4, ADCC assay was done i n tlreTARI®BS/MBSREY

procedure to exam ne the effect of T27h on HUT 78. The cells were

i ncubated from4 hrs to overnight. The optiml and consistent result
was obtai ned with overni ght incubation. The in vitro results from
four diff emeviiferativai iniaddase depepdant memnes Baggiashoverhthatrihg nada g é4iopo

m|d ADCC '{L Hle’%[lgmn%gu dfon %Eﬂe&\’%ﬁ@hﬁ ngotaﬁfmmt 5&%@5@;&@@ of

effector ce I gure and 12 MPLE 6 TI oes not nediate
Conpl enent 1Bepwidddnt Cyt ot oxi city (CDC) 25 Pool ed human serum

(m ni mum t hree) fromvx/nole bl ood was collected in sterile tube the

bl ood was %"Lt? (pl\,ﬁ hRlas at roomtenperature for at |east 4 hours
and is centrl uge at 900g for 20 m nutes. The serum was harvest ed;

al i quoted and stored at -80C. Target cells (WI-2S/ HUT-78) were
washed in diqldinevrndxrsiieelturgnd r esuspended to 2x105 30 cel | s/ ni.

Ant i body wagyflirg bt & tRpithdaliuinRR c@ﬂﬂhiﬂ@ﬁonﬁ%’l‘@&%&fe ubdieastrirp@lcelbestirsed
concentration. Conplenent was dil uted

d
concentrat i a&ﬁ“étpre@ in Iicole s DN syrpirgnenigt); Hh‘Fli‘ ﬁ"é‘ital??g"?fltg@ﬁ't 9@@@93’

1:10) . RO1.dh\4 reRed2aM diciifiee antiopoeys (udiitdgt:gd conpl enent and 501. 1L
of cell suspension (10,000 cells/well) were added to each well of a

96-wel | fl-at-bottom pl The fo cont.r ol re included:
target cel |l&ud V@‘Qéggﬁﬁﬁﬁ‘ﬁ%ﬁ%%‘;}%@ﬁ%@w% 'WIJ@R which

( spont aneousniels I2n@Aal B) Natlaogeto ael Hepes, aMINLabiym(rteaaidgl 096 FBS
lysis), and ta er%: cells + 10% SDS (for maxi num cell death). The
posi tive cdHYHE s WI-2S cells treated with Rituxan at different
concentrsations. 96-well plate was incubated for 2 hours at 37 C.
50uL/ wel | ofTiASasets (B ¢el Wwasphadae Cetlo apambimee [ih DN t hehigh atréringas

5i ncubat ed over iW 7 ce | gl ¢

spect rophotZ(B’P?Z”Q?f ' é@@ﬁgeﬁysfgﬁ'ﬁﬁ'ﬁ%l%“ﬁm ‘ﬁ@%@}ig.ﬁ é@?éﬁge"%%nm

em ssion, and sensitivity=35. The results suggest that Tl h does not

i nduce ed to RLLW E ey E@{yﬂ. IfG: P ‘Egg

inhibits Pﬁﬂ@g?%{l’i‘%fa bloo 00y eafggo%lg?gvrglgt# o e nes and cel |

cul turezd isolated by Ficoll- Paque (Amersham Cat No: 17~I4403 03) medlated density
centrifugation. Buffy coats are obtained from healthy donors and always harvested

fresh. Cells are cultured in RPMI 1640 (Invitrogen), which contains 2mg/ml of
NaHCO3, 20 mM Hepes, 2mM L-Glutamine and 5% FBS (Invitrogen).

25  Antibodies: The following anti-CD6 MAbs were used in vitro: Rituxan (Genentech)
hR3 antibody (CIM, Havana, Cuba).

1X PBS (Invitrogen Cat no: 10010).Coating buffer (NaHCO; - 8.4g, Na,CO; - 3.56g,
in H;O 1000m! pH 9.5 )
30 : '

PBS/Tween (0.5ml of Tween-20, SIGMA in 1000ml of PBS)
Blocking solution (1% BSA in PBS)

35 RPMI 1640 ( Cat No:11875 Invitrogen)



Whol e bl ood was extracted fromnormal individuals after their consent
foll ow ng standard phl ebot oy procedures. PBMC were isolated b

Fi col | - PaqWe 200id308kham Cat 15 No: 17-14403- 03) nedi at @@Tﬂé‘ﬁélﬁ‘%;ﬂf'“z
centrifugation. Buffy coats were obt 3Pned from heal t hy donors and

al ways harvested fresh. Cells were cultured in RPM 1640

(I'nvitrogen), whi tai ns I f HCO3, 20 nmM Hepes, 2nmM

L- G ut ani ne?s‘éﬁ’l’ﬁ ng\g/gﬁ%@"%’ﬁ%(tzﬁgg{@g%%@'ofg?wnphocyt e proliferation

i nhibition by Flow cytonetry using CFSE PBMCs were harvested and
washed in PBS. T el.] s . 6) were re-suspended in Intl of

21i M CFSE Cgﬁ@&%ﬁﬁgf‘f“é‘lﬁoﬁeé%ﬁo Il's were incubated for 10 ninutes
exactly at 37C. 10nl of RPM, 10% PBS was added to stop the reaction.
Cel | s wef e Biash@thid raidee (Syineigy TOHA of PBS. The cel |l preparation was
then re-suspended in 5 m of PBS at 25 a cell density of 1.5 Xx

106cel | s/ nﬂP%?e%h%%%HQ&r Is added to each BD FACS tube. 200W of

requi red and non ecific antibody at various concentrations

(5Qug/ M, 2Buighgrhl, BlgdSfpeph nileadthyl 18di2Bua)/ elleeted pecEDUA| yaputaoere @dted
and i ncubat X ] ' at 37C. 2 m of PBS was added to each

t ube and ce‘%‘?? |t£{ifég%n§]'t%%%g RPM for 5 mnutes at RT to wash away the
unboundl@nti body. 1 M of RPM,  10% PBS was added to, the 30 pellet

i n each t ublgcove’sAMBY] Mudm Groiirpeen) sipplarrmted WihIoHS (Reis! kaythe§eum) t he
respective tube to stinulate the proliferation. The total volune in
the tube i s, t i ation of PHA was | Qughnl. The

t ube was vofr\@?esgqgﬁd@?thﬂédu gége%@?%‘?dﬂgy day at 37C in CQ2 incubator.
Cells were washed with PBS and spun down at 1200 WD

2009/ 1130830 cyiNPeESy 058 ABPRPM at 4C for 5 minutes. Supernat ant
wer e di scarded and resuspended in 500 ul of I X PBS. Total 20000 '
events wer epigQApique ddlerdbRuad: 200 €y.eqdos- / 03f,eﬁPﬁﬂd1&4oe\(ﬁ€l Ad 1ehe

FI TC channel . % of Inhibition = {[PHA (TIh + PHA)]/ PHA)*
1 00 5( Wher efbryirezemA- celts al one PHA +TI'h = ( PHA+T1lh) - Cells al one
PHA +hR3 = (Pl A+hR3)- Cells alone) Cells alone is CFSE +cells. These

dat a- suggesgnd. @dial Bobingdérinh 9 dibcd®dt AJ: RMsL-gy | nhi bi tion of
proliferation of PHA stimulated | ynphocytes in a dose dependent

manner. The percentage of inhibitiaqgn 10 be vari anong, t.h
" i dual SAHGTRG Py et GRODUEs A SR RS AGK TPt ol D7
However ovesRrkd AbB Seiewe, Wependent inhibition of PHA stinulated

| ynphocyt es was observed with Tl h but not with a non specific

ant i body_h ' .14, Figure 15 an Fi 15 EXAMPLES Tl h
i nhi bi t & P&M@&#Mﬁ%ﬁ%é’a‘g?gf &‘r%?%%‘éﬁ-”é%% ina 96 well

pl ate based Al amar Bl ue assay PBMC s were freshly harvested and

r esuspendedCFSE Rivha Clvnd:BIS &R, 7 AAD(IndmbgeaCaniv: V 35124).

RPMI 1640 (Invitrogen), which contains 2mg/m] of NaHCOs, 20 mM Hepes, 2mM L-
30  Glutamine and 5% FBS (Invitrogen).

96 well Fluotrac 600 plate- Cat no. 655077 (Greiner Bio)

The following examples are offered by way of illustration, not by wdy of limitation.
35



20 of 4 X 105 cells /m. 50 jtl of cells was added to each well. 100
ul of antibody (TIlh or hR3) at 2X concentration (20pg/nl) was added
to the reswecoivaesmsel | . 100 pit of nedia al one was addedTaw2008r@0053N
anti body wells. The plate was then i 3ubated for half an hour at 37C.
50 pi of PHA at a concentration 4X (20pg/ L) was added to the

respective P’ 1sti mul ate the proliferation of |ynphocytes. In
t he remai ni #2550 ul of nedia was added to malce a final

vol une of 200ihpund/AlEtAMidocsddt binkl th She shie dphai®y MEKS | ncubated for
three days in the CO2 incubator at 37C. 65 pi of Al amar blue was

added to ea i ncuhat ed_overnight in a CX® incubator at 37C.
FI uor escenc ﬁ%@%@ (uérhg&ﬁ% ﬂ?gmgla éﬁt?‘%g[;qoﬂ ?@'t')e‘f’asls‘?”ﬂfeg kD SAas Gyifsh HT
Wi th 530Am erdil @t wasm adds Gmenck el SIf @6 vailldNweNSiakikotp b3 The Bldte Whs S

assay reiter h iated proliferatigon o
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not in presénequshila 260l of pleclifig shaioh |(M(%SAhR3.l.I‘;/]6Thrb& Hihiﬁgg( M hvak he
previ ous ex ' - roke .for Tlh,in jnhibiting nave T
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WO 2009/ 1130¢8PRHAT ITuzenghie0sewes BHMenetitahed Tlic eldnogisral iahticayi on
can be nv [ A LEO I I ased assay for.mat

conpar eg@t o%{'%gggpg%\}iegus e‘%@ﬂﬁgm Bvﬁ%%%ﬁ%%é’”ﬁ%ﬁ? cﬁglg&o'ﬂsFiTE% Més17) .
EXAVPLE 9 5 thep fincubatedcios ap heyriaf % &t Tamplate way akied Bt tesesisnissaqedtlpyith

t et hered Antj p ngJ 3 et.her,ed
ALCAM Fe 50%?%%%?&%1?1% %fi(%oi‘?g%‘e‘g‘é“ggggégﬁ e Pl?zpolbgé)e%'mga W) of
anti CD3 anbloeges bfer avag addsd cadh tineatbdteshfof [ Lhgindt) 3 7R sT e kel who whshed r ow
A as in Figukige 18ih B85 Blechf b ogh ., [t ' g 'rtrrwA
was taken andl ?serihal I yméie?uaf]ggbb own ?E@?Sf‘é&?gpﬁ%%rgﬁgé f@"shéffq'r%a a
12 channel &Jdse (e sahc™ell prst ingubated a4137¢F till satoun devslop$ eroundids aolees. t o

1-4 col um gpEadiRegWvA-thien a5905)hm(%§in?!atﬂ[bqgk P(/I%H-'Plgé_@a%ewT]éL&Atl:\{"{nEe%le

(9-12)) of 2)(52 pgt{rrﬁ) concentrafion was added to the respectiv
vel I's, so t Rgieates ha the biseensn LM dr varyas amickrirations doesrmot arevent Tpy/ ni

of the anti hedyinaihg td NEDY kRS THOM InDEY; ' hRady_(
Cow A £ hag 1 Bk eouBe Y azswﬁﬁ%ﬁﬁ?ﬁﬁgﬁi‘g&%ﬁg%ﬂ%ﬁ’@? Tih
e

0.2 ,. . :
or hR3 150r's"/ﬂﬁ%}ﬁl\tﬁaigﬁé’lwg\ﬂﬁ@a’%@é o pRdiffeegpEigurad wel s as
control 2¢as shown in the tenplate). The above set was done in three
pl ates, forExhAsrdvadim control, sT 1 h and shR3. The pl ate was
i ncubat ed 4C overnight for the antibody to bind to the plate.
Bl ocking th ”bﬁ"é\&set%@m%f{'el MAPECREs brought to room tenperature and

}h'? ant i gmwnmmmsnm batfifody vitkh %ﬁ%foaa&ﬁhh?si(@gs%aﬁ%:&ﬁrae&%é({ Bo
hadi g 200 P b1 Al b Pt e [ thrreds 31 dopdegpacer

i ncubat 24  atoneéich@bserveld punpgedtivh MADEbIAIG thid RS dWniik nBRS DaraR.1 The
third wash ven with the RPM nedia. The residual volune of

S
medi a was r(\g@%rvegj&‘ carefully. 25 Add cell suspension: 100 pl PBMCs

(30,000 cells) was added to each well; 100 ul of the required
anti body EXAMPLE 2 '

T1h does not induce apoptosis in HUT78 cells.

30
The cells were harvested and 1.5 ml of 3.3 x 10° cells /ml (final cells: 5X10° cells) was

seeded in each 35mm dish. Required amount of antibody was added to respective
dishes to make a final concentration of (Spg/ml). In the control dish, no antibody was

added. As a positive control cells were incubated with rapamycin at a concentration of



(Till or hR3) 2X concentration were added to the respective plates.
100 pl of the nedia were added in the nedia plate. The 96 well plates
wer e i NncubWogd0%1330872 hours at 30 37C in the 5% CO2 i nd§TANSHS/0@E62|
of Al amar Bl ue solution was added to3ach well and incubated
overnight at 37C in the 5% CO2 incubator. The fluorescence usi ng a 96

wel |l fluorineter (Synergy HIT with Gen 5 _software),

exci tation b gsd Qvﬁqﬁwarﬁwcehat%%quwgéf até‘@%fﬁﬁ/"éé%ilc\t,\?@f"t ﬁ%ﬂc%)wm
(Figure 19)gen MQS%QQ@&J—%ﬁQQQWBbN%QQIS/GQQ%G?SZ@& NEcen@fbied ak 1000 of
t et hered anti - CD3 Tl h and anti 8ééCf@/llssner istic .0

{ ot her od anRTMDRS ANBHES & KepTH s«gwa@turet & SN 28 (PR %)
EXAMPLE 9a ésu-ghénﬂéﬂ inoN nfof PBZ dnd d&ﬂt\ﬁﬁxgE’cBthlZi)()m&gbr mfm;medt RTWASe
added to_all ation LL 2 (.20ng/ ml)

e wells I concen
s Sa00n” tyoeme it it B B0u RS ARRPERI T PTa Brily SuGELOH Ve
taken to doaRed&idiidubsléd fof i®N5 Ghin RThBhepdelis wert Mlakhelfl mhlﬂmlaﬂpgs anf the
PBMCs suspensign (6 0h.cells/m added t t he 50 ul
of the medi %?“B&u%i&taf E%%\/E%‘ﬁoﬁ%orpmﬁ% SpeLeian f) ? *’ﬁllvﬁi‘sﬁ‘f : ! %’if“
added i n t h@ert: ecpgehded én 0S| hl dfPBSednd aaqu‘ineahay flow|cytvmetzt (3000 cq:jls weTme
pl ate was incu at .37C | ' Iy pi
of Al amar B ?gﬁgﬁél}%e’%{g %‘dﬁwl?soweer%f: elfﬁ %anfgﬁggﬁéé‘% v kP
overni ghy aprE 3#Gs kad dhlaeebtr EOANnadu Natiow and Realbdamemeke ertbe rapasysiread

using a 96 well, fluori er HI with Gen 5 software) with
excitation SFSSH™ i %‘ﬂé‘) r%g@élo% e'%aatm%%nm (Sensitivity = 1535).

Based on this experinment it was decided to choose 1.25ng/nml of IL2 in
subsequent EhpBUTTSERs (F gur dre@dd witEXANRbEhGRed 40% f fpoptasis edich is

reduction of 1115%[%&1:1 159 Mﬂ"éﬁe& ¥o%8!§1' HSke ﬁ%xﬁlh‘!/ ﬁiéé‘@ hiil P ﬁlﬁlea’ced

partially 26 presence of exogenous t oki ne Anal ysi s
Pr epar atl$ onar:dfthd:—lumpeciﬁm dnTh@i)/@ilelantrbetht@ﬁ@éFd@ shows $5 b adolih i zed

rurman Tt/ ThepE6 %Sgécn@el;mqg%g SiMRSch G QShiy b el 4 B-2BoibsiOf

assay dil ueft? are’ a

equi | i br at eThio rlatasugg@aﬂ”ta’f thg T25 dpgsrmgt weditie praptosivdk tha & Ul T’%ﬁqﬂé Rigurgp x -

75 mm tubes,(BD Fal con Cat. No. 352008) were |abeled and arranged in

the foll ow r? order: 1:2, 1:4, 1:8, 1:16, 1:32, 1:64, 1:128, and

1: 256. ' )
20 EXAMPLE3

Difference in expression of CD 6 receptors on T and B lymphocytes from normal

individuals.

PBMCs were isolated by Ficoll-Pague (Amersham Cat No: 17:14403- 03), mediated

25  density centrifugation. Buffy coats wére obtained from healthy donors and always
harvested fresh. PBMCs were then washed in PBS. The PBMCs were then re-
suspended in 5 ml of IX PBS at a cell density of 1.5 x 10%ells/ml and 100ul was added

to each falcon tube. 10pL of conjugated antibody (1: 10 dilution) was added to the
respective tube and vortexed, and then incubated at 4°C for 30 ‘minutes. After

30  incubation, 2ml of 1X PBS was added to each tube and then centrifuged at 1200 RPM
" for 5 minutes at RT. Supernatant was discarded and cells were resuspended in 0.5 mL

of 1X PBS to acquire cells in the flowcytometer. The cells (Lymphocytes) were Gated

for a required population (3000 cells) in FSC and SSC. SPHERO™ (Cat no: RCP-30-

5A) Rainbow calibration Particles is also acquired along with the above tubes in same



900 gl of assay diluent was pipetted to the top standard tube. 300 pl
of assay diluent was pipetted to each of the remaining tubes. A
serial di lwbizom/m@ss perfornmed by 30 transferring 300 p.PcTfinguns/bdasszt op
standard to the 1:2 dilution tube and m xed thoroughly. Further
serial dilutions were made by transferring 300 p.1 fromthe 1:2 tube
to the 1:4 tube and so on to the 1:256 tube, and m xed thoroughly.

One tube cocntagei seithgs. s dpodsdenteMeanGhapre bﬁambfd (Lo redaive drighyngsion

pg/ m negatl Lontr 0 X '
P epar at  ofFeB1 PRl R HUTREH T AHAD Tk e Boads TharCast o ads
were bottl eﬁannﬂdiuvnbduaﬁﬂgyheaﬂoﬂowm fosmni@cessary to pool the bead
reagents (Al Ai@la {Vm?ﬂ % 4531%@{,[@&11@ Dyt hem together with the

PE Det ection Reagen sanpl es. The nunbers of assay
t ubes (Bncl udii. ngthtraRdﬂ?‘cedfdutadeSZé@ntrol s) that are required for the

exper i ment ek, ?{ﬁ?ﬁ@d’}ﬁﬁwm’?ﬂﬁha&gp&m BR8d fo? UsdngRal o) theakelaviok t exed

for a few seco%d ore mxin quot was ‘added .of each
Capt ur e Be&gnnéldfumbgren 2Bl Sﬂléﬁﬁéo qb@ub@c%lrbath Sepphian thowg g Figyee- t ube

| abel ed " mixegd-Gapt tlﬂg @D%%ﬂ?odr(oﬁ and BLO-1B was Bbtaihbd, %h@ﬁmau pRtEeasls X

18 assay tubes --= Capt ur e Beads requi cgl
10Pr epar at therBpbéro Salmimfé@ gramdiste ayarpy die Gleé éecﬁ?tPru‘ﬂeéﬁtyb?f‘ iR dociddyd ed

i LUt Qf T 6t Ok afous sibisck ofbyrifhoofts, 11 100) using the appropriate
ol une of assay dil . The sanple di|utions were nm xe thoroulg
i ni ng

bef ore trafhé &rmvlﬁgvhs,cém Id%fs‘/efl &Oﬂh@e &r3ph Beicyials the auyber GhEECRYR P

m xed Capt . nylﬁﬁlﬁgﬁesﬂ%ﬂe ,PE Detection Reagent 15 Culture Supernatant
Assay Proce ure 5 of the m xed (;g@gs re beads (prepared using the
procedure descri bed FIWCPP@B% ‘ATHEMo0f M xed Human Thl/ Th2 Cyt oki ne

Capture Beads) wepe @%%JM@WWH ate assay tubes. The m xed

Capture beads were vortexed ore addi o the as t pi
of the Bun&RPETreeptpR gensity s %‘Etof’dll"F ﬁg‘éﬂjeaﬁtco\%%rei%g%ﬁ Fl@lgo

assay t ubegifeRBAcdlin bxbssiol PaddRIT B cENRwA)fomkdi o be Gbamdlede (Fi gbrd ®tions
was added to the control assay tubes. 50 pl of each test sanple was
added to the test assay tubes. The assay tubes were incubated for 3
hours at R'Exa"r;\‘ﬁplp?ét ected fromdirect exposure to light. 1 nl of Wash

Buf f er was 1agdated Ril@ ADT@ESRboly Dependeht Cel infddfat@ieCytbtoRidBy)x g for 5
m nut es The supernatant was carefully aspirated and discarded from

each assay .tube. 2530 sh Buffe t ube
to resuspeﬁ@@%“ﬁ'@%gb"g\t ?ﬁ)au 2113} %er{eeP é anaﬁ‘ggg]dﬁ%snﬁ%g?ﬁ%ém '
cytonmeter ((Fkyoft Rerdze- amphnﬁecgiurlml aﬂ) 25 uSOCESH @nﬂ'émawqmﬁtlmtlos ofERASEad

Co20 receptor CXpr or ANy S IRl LeLALNoToea LPaTb R askio yes set

up as descrfiyl ARG “dssay pr océ coat | ng of
t he . PE Cy5 channel). Cells were incubated for 10 minutes exactly at 37°C. 2ml of RPMI,

25 5% FBS was added to stop the reaction. Cells were washed twice with 2 ml RPMI 5%
FBS each to xl'emove the CFSE. The target cell preparation was then re-suspended in
RPMI medium at a cell density of 1 x 10°cells/ml and 100ul (10* cells) was added to
cach falcon tube. 50ul of antibody (Sug/ml, 10ug/mI) was added into respective tubes
and incubated for 30 minutes at RT. PBMCs (effector cells) were then added at T/E

30  ratios of 1:1, 1:25, 1:50 and 1:100 to the fespective tubes. The final volume was made
to 250ul with media in each tube. Each tube was centrifuged for 2 min at 1200 rpm to
promote cell to cell interaction and incubated at 37°C for ADCC to occur. Daudi cells
were incubated for 6 hours with Rituxan and run along \yith the samples as a positive

control. Cells were then washed with 1X PBS, 100ul of 7 AAD (6.25ug/ml} was added



plate and the culturing of the PBMCs, nentioned in Figure 18. The
cells were taken fromthe 96 well plate into a BD falcon tube. 2 nl
of | X PBS we 2@bdeshss o each tube and centrifuged at 1200P(RANR§ESH00562
m nutes. The supernatant was discardéd and 100 ul of WD

2009/ 113083PCT/ 1 N2008/ 000562 38 | X PBS was added to the cell pellet.
100ul of cells were taken in each tube and 10 RI, of_Flourc

conj ugat edalhinfub@®d ap&x fordé mainvtes. CpRs WRE wased e X SPL}‘i‘c‘{?B’&taéd for

30 m nut es \af, fby Af ¥ % n5: lﬁhﬁ‘ﬁtbsor’fhe %U?er@iﬁan{ XaPBixcyvasd aﬁwedlst Wereach
t ube and then centri uge RPM m nut e

Super nat antesygpended §CEI0A8 OF 1@335 (35“561‘7’%e F‘@E'ﬂ"éipaé ﬁtf’é‘ﬂ‘? ?ﬁo Byeats rpecqpd | x

PBS and Celvleﬁre@fnechéﬁﬂ‘é £n%¢E @yB@aﬁdeQ\wﬁkm&tﬁfomerﬂecm peaitive cells
(Lynphocyt es) were a required po%l atio ‘& 000
0

FSC and$ ss@uom@dwbwmeth% éf’g?@“‘b?ndct@qu decadsdn Hhedne £ £ PP&@ “T“hg' ensity
was esti matpgdey, ;gmh§n@<p§rtbtmeaﬁ 3@?1w@rﬁoﬁt1@deltshmre%afad\cfmgar@ in this
representative figure is shown e re . r ta

i ndependentrorsiagsien prssnBes of el shonyne %%ﬁp@;eg?gﬁ pop a(l)dslles in
the above nebitoned FAaEAY). Alldd mél@dea%&ye asay aplam asmdes Gpécifedantibndyhe
tethering assay procedure e he .c f e 96
vel | pl at e pritobWareBfestay | éﬁrﬁeftcgﬁﬁﬁ%md“ that?é'f’i f%gﬁt eakglggg (;Irsh?gp %Hs]sa
2 nil ofg I>épé? WA iae el %t bellstdd ehealug riphn tuadfant) edFIEC/PERDD ARANGY or ~ 5
15 m nutes. The super pat ant was di scarded and 100 ul of 1X PBS was
added to tHeige(iePe®et. 100 ul of PI/ annexin V |abeling sol ution
was added and. incubated for 30 mnutes at 4C. After incubation, 2nl
of 1X. PBSyxsmefed to each tube and then centrifuged at 1200 RPM for
5 m nutes at roomterrgg)?lﬁ.%e. Super nat ant was di scarded. Cells were
r esuspended* ¢ Y 1o PBS and cells are acquired in the 20fl ow

cytometgy. The cells (Lynphocytes) are Gated for a required
popul ati on Ka3QI0& @@inb&)ﬂf IADFSSsgneasSHE: (rRhg sres BEY. Prgegwie fip expgnine

experiments, Igfgeﬁg ,ﬂ; gt}m{gp %%gy R i a,'ﬂht@a hlom ok 108l sigk. el |

prollferatl B stantla decrease I'n pro
i nf | ammat orqptlmyltam&bmsteﬁ&emhdfmIogtamptbwﬂtﬂemht meeipdisn.and CD4 counts.

Addi tion of exo n?elélsllts %‘1 %cﬁ.leﬁﬁ‘\#cf‘en{ il 15@9&?!}%{81‘131'3%5'5 o tiat 'Pl'h 1@&10&?' |

as increase h@)?b st on ammatory cytoki nes an 0
i ncreas®) abﬁmi aDé:CrledﬁpT as ceﬁﬂmtltb QY‘PmIﬁb‘Ith‘@Ei@“a'ﬁd’”@Eﬂ’S of pHeRY "'F'i%ul ts
woul d suggest e%t 22h| bition of T cell proliferation by TIh is
medi ated b présélon f 1L2 and addition of exogenous |L2 causes a
"gai n of functl on". W al so observe that 30the reduction in T cell
proliferat W medi ated by induction of apoptosis. WO

2009/ 11308 8/ 000562 .
T1h does not mediate Complement Dependent Cytotoxicity (CDC)

25
Pooled human serum (minimum three) from whole blood was collected in sterile tube
the blood was allowed to clot at room temperature for at least 4 hours and is centrifuged
at 900g for 20 minutes. The serum was harvested, aliquoted and stored at -80°C. Target
cells (Wil-28/ HUT-78) were washed in dilution buffer and resuspended to 2x10°
30 cells/mL. Antibody was diluted in | dilution buffer at 4x of the final desired
concentration. Complement was diluted at 4x the desired final concentration (i.e. 1:2.5
‘. dilutions for a final concentration of 1:10). 50pL each of diluted antibody, diluted
complement and 50pL of cell suspension (10,000 cells/well) were added to each well

of a 96-well flat-bottom plate. The following conirol wells were included: target cells



39 EXAMPLE 10 No inhibition of menory T cells by Tlh in a Tetanus
Toxoid nmediated T cell proliferation assay PBMCs were isol ated by
Pi col | - Pagwe 200vme3smsham Cat No: 17-14403-03), density 5 rgrasizoesbeosez
centrifugation. Buffy coats were obt& ned from healthy donors and
al ways harvested fresh. PBMCs were then washed in PBS (Invitrogen).
The PBMCs were then re-suspended in 2 ml of RPM nedia with 5% BS
suppl enent ed\baetlora (g@hianetmn sélt death, t02eB cdls tOBEME) Py fRackeread isis). &n

t hen incubate 0 | d3nipd GYa81viaDS] hR3
which is uéaé%fg 3?1@/"2% %@'S@\(A)\%{“Dm%lll #agms?ﬁe-l??}slﬁm:éD E’Acg‘ a5 ijbe

10 After i nﬁilsbmtecbw;th Mum apifferentprasnieions, §6-160 plgte s ipqyket

suSpensi on uas de8 to 4R Wkl Odndtthe Htetuamus
toxoi d (Cal] %‘g%ﬁt;%%j&%lﬁ-éfv Hl Pf&h&’%ay‘@d to ndlithep

bug/ mL) working solu Pﬁ}EFP g%DH
Wit h 5%5FB$)culmsi covetighit at37FGeF @§W|IVE5%P‘I'%“%8E§W HER RIRES

memory T C ol {if &f ggu’,l, m@mﬁu abehmVemBsibRCalaasadifige3s. i e days
in the COZPSPmer bat%{rﬂ a]fht 37C - 7 nof Al amar bl u dde go each

wel | and 15esutmmretbat6ubﬁmsglmmwe GDEED “TPRAAIAP gft“’éﬁ‘ (Figag, 13

Fl uorescence was neasured on a spectrophotoneter Bi otek SynergyTm HT
w th 530nm excitation, 590nm em ssion, and sensitivity=35 (Figure
26). The e%ﬂﬁbﬁt’fal results show that Tetanus Toxoid does stinulate

the profjf ?,tlﬁ]ﬁﬁ'itﬁiﬂl nfddERLd l?mbﬁo@tﬂﬁmeﬁﬁaﬁ.ndent manner, but the

sTl h does ow any 1 nhibition of proliferation of these cells.
Thi s strongl y suggests that Tl h does not inhibit memory T cell

proliferat I(%F“mlﬂ& defi chign@r abl e for TIh therapy because circul ating
menory T C

roliferation is not affe
t her apy mquPlﬁé’looée‘ﬁﬁn%“t@Ef%zfﬁﬂ pirwal ivh alét %S'ﬁ SQS&E%K%&%“G% Tl h
inhibits T gghld Bﬁl%dtcflﬁ?i %bd:dﬂﬂleb uPBMGmexectola;cdm@mytl@aqt@a(&tnmhﬂlmﬁ@ﬁ at ed
by PBMCs and Raj i

r esuspehded¥9:r 11ﬁ4(f58§3) 8’6 5@6@6‘&%’ eentjiy ﬁegﬁno }"ﬁ@ %Efo %E%ﬁta?l @éjﬁ-om

Wer e resupap Hdhols Hhd Qfways thargasd ﬂ(ash253etug/wnr¢ )eult@ed i Rﬁéﬂelﬁ"o

i ncubated for 30 mnutes in I tion
O RN ee e pee e mg L b TR R0 ?{“ﬁﬁgndﬁggﬁtl“r?%g@g at
1200 RPM f ofhd209irBst(afRitadgeT t o renove the mtonycin. The supernat ant
was di scarded and again 2 mMl of RPM with 5 WO

2009/ 113083PCT/ | N2008/ 000562 40 PBS was added and centri fuged. _
Super nap@nt L yyashodyts pasitiedtian thhitiosbyaflew cpowspEngag GFREt he RPM  nedi a

PBMCs were harvested and washed in PBS. The cells (7.5 x 10%) were re-suspended in
Imi of 2uM CFSE concentration in PBS. Cells were incubated for 10 minutes.exactly
at 37°C. 10ml of RPMI, 10% FBS was added to stop the reaction. Cells were washed
twice with 10 ml of PBS. The cell preparation was then re-suspended in 5 ml of PBS at
25  acell density of 1.5 x 10%cells/ml and 200ul was added to each BD FACS tube. 200ul
of required and non specific antibody at various concentrations (50ug/ml, 25ug/ml,
12.5ug/mi and 6.25ug/ml respectively) were added and incubated for 30 minutcs at
37°C. 2 ml of PBS was added to each tube and centrifuged at 1200 RPM for 5 minutes
at RT to wash away the unbound antibody. 1 ml of RPML 10% FBS was added to the
30 peliet in each tube. 1 mli of PHA 20pg/ml in RPMI 10% FBS was added to the
respective tube fo stimulate the proliferation. The total volume in the tube is 2mi and
the final concentration of PHA was 10ug/ml. The tube was vortexed and incubated for

3 day at 37°C in CO; incubator. Cells were washed with PBS and spun down at 1200



50 ul of PBMCs (4x 105 cells /nl) was added to the respective wells
of 96 well round 5 bottom plates. 100 1.t1 of antibody dilution Tl h
or hR3 (buwor#)9/maes3 added to the respective wells and i HUBAR08G005eR

30 minutes in a C®2 incubator at 37C3*50 ul of the Mtonycin treated
Raji cells (4 x 105 cells /m) was added into the respective wells

Along with the assay, controls which were included were Mton}/ci n
treat ed RaRPMozthiGfonf ormitesPRByBmatatorses disopdeshyrdiresusheadaddaS®alpf el 1 s +

PHA, PBMCs F%?P'%g%éooé%ﬁt's gv@%eo?c Lifatag drofad 200806ntEPMe%nd Theeplathe was

i ncubat ed ysS 1n a cubator at 37C. 65 p.1 of Al amar bl ue
was added FBGeemnelel | and i ncubated overnight in a CO2 incubator at
37C. Fluorescence was neasured on a spectrophotoneter Biotck Synergym

HT wi th 530nm excj;behhisilen -SRI erTh s $HAYY Prandidensi ti vity=35. 15 In
concl usbon it was(whser vediA-+eHA Ttdis 4am specifically inhibit one way
M.R where Raji cepH/s+Bihe ((PRHa+ANW t Gdlmalbieesenti ng Cel | s and PBMCs
proliferate (Fi guiies BR3a{BHAHRI eCaigjloneEXAMPLE 12: 20 M xed :
Lynphocyt e React i ©ls gipreitiiSEi*eelisel | s and Peri pheral Bl ood Lynphocytes

(PBLS) | MiReA%5@%ucd¥htRhASSaknieay RRufeS fRdnabitiBCoPRoliferafioR of BHA .
The experi nment terrp% ate was 25 desi%%ed vvit_ﬁ.thr_ee conﬁerlgytati ons of
TIh with petnlptod yawhesyiss op Apse dereniqrs mang" oG BEFILAER ShPPBITARSY The

t enpl gtl% : $e SRV hmon &Wilil@iv%%ls defol iﬁl&frdﬂli v attaltion amasy ﬁorﬂhgh'ﬂdividuals.
accordi ng across the plate. PBLs, and or re added, as. per plate
ayout . ot ey & 3o BaspedertahBiafat AP, MR E PERLESR ey

wel I's in tResepleatngih THA bad dot Weth lashof kraific vuaibedy hRRA G 260 14, Fig: MARdwas
done in duplicates. One plate for Proliferation Assay & the other for
Cyt oki ne A§é€é‘%ﬁ16¢i nally both the plates were given a brief spin and
kept in CO incubator for 6 days. WD 20091113083PCT/ I N2008/ 000562 41
Proliferation Assay: After incubation the plate was checked for

cont ani Hat i%%ﬁ@% m croscopy and 20ul of al amar blue (10% of total
vol ume per malihibiEBH Ackah tbdlyambhcyteprolifeRemai emers invie ewelbplate based
sensitivity 35 a]%l different tinme frames starting at 4hours till

overni ght (PP EM83YYY Oyt oki ne Assay:

PBMC’s were freshly harvested and resuspended in RPMI 5% FBS at a concentration

20 of 4 X 10° cells /ml. 50 pl of cells was added to each well, 100 ul of antibody (T1h or
hR3) at 2X concentration (20pg/ml) was added to the respective well. 100 pl | of media
alone was added to the non antibody wells. The plate was then incubated for half an
hour at 37°C. 50 pl of PHA at a concentration 4X (20pg/ml) was added to the
respective wells to stimulate the proliferation of lymphocytes. In the remaining wells,

25 50 pl of media was added to make a final volume of 200 plfwell in all wells. The plates
were incubated for three days in the CO; incubator at 37°C. 65 pl of Alamar blue was
added fo each well and incubated overnight in a CO incubator at 37°C. Fluorescence
was measured on a spectrophotometer Biotek Synergy™ HT with 530nm excitation,
590nm emission, and sensitivity=35..

30 This assay reiterates the fact that PHA mediated proliferation of lymphocytes is
significantly inhibited in presence of soluble T1h but not in presence of a non specific
antibody hR3. This along with the previous experiment would suggest 2 role for T1h in

inhibiting naive T cell proliferation. This experiment also shows that the inhibition of



Supernat ant was col |l ected fromeach well and for each group the

super nat ant was pool ed. The cytokines were analyzed in flow cytonetry
using BD CBA2ti1AR2 kit |1 10(Figure 31). In an all ogeegimstodsreaosen
Presenting Cells taken from one indivfdual and the PBMCs taken from
anot her individual) M xed Lynphocyte Reaction, wherein mature
Dendritic cells (Antigen Presenting Cells) cause proliferation of
nave PBMCspHAlndiarddiToiet! prolifiiratioh Sapheoionfasted infcomcdnkenieny late baepasithent

manner. Th fqﬂg%tag@ng‘gwﬁ%g% b h%kev}ongeﬁgﬁrﬁen(?tvh@ﬁ Hamomﬁ&hmgare 7).

downr egul a WO major pro-inflammatory cytokines,
nanely 11,6 and IFNI/. EXAMPLE 13: 20 Type | di abetes ani mal nodel

NOD ([\bnOb%%Sl\@[L]?]i?gti c) female mce are known to devel op spont aneous
aut oi nmrunc e medi at ed di abetes, as neasured by increased

gl ucoses oWeh redures pihikarations of lymnhepderdaduced; Mbtethesedrdmti €B% AMtbpy)
model is agp%’&%%lhlfﬁeﬁtrﬂr%%'Ankfbﬁswexhéra%ﬁ@mﬁ@ and prophylactic

ef fect of drugs. I's mouse was used to study. fhe therapeutic and
25pr ophy| a6 itofbeatifs tuffef Wﬁwd%ﬁor%g’éﬁ"é’lf&?wtsp%Bﬁla'tt‘oc%ﬁ“t@f"g‘t of 2x.
monocl onal whi ch ol ddB& tSIR6 bW RaSinnFikae 18 a0l Orvfastibbin
binds to hﬁe{h@%\'&%@ mgllmtrllp\ﬁ%;ﬁ pi | (gt e;per_i ?reéjjt ,léﬁni rrgll S PCs’our cclad l;‘.rom
Har | an wer diletvoviront the Fest eoveidwies Eheryandsseriglly dhuted dpwn Be pRIGIRIQOW Byge ot
the .0“%612 9&“@293% EiRS Efggcmnic?({(ipe}tt@.eﬁ)ﬁu&%ﬁi?@bﬁfe?rv?@adﬂgﬁ%sgét Elrjmﬁn -
rangi ng from?2. - . g/ week signif]j t cose

| evel s and of RowaeE.- 4 HIWéag‘ig@Héglhd@sgi Ogg&&c@grﬁfﬁé'la?ﬁggge@ﬁig@ s to
normal . WQ,2009%11 308N INZEHRBER QRS séltharii tinkbantraboopdttiervertis | n
ten mce in a therageutic setti n_g?f}}el y%d t he onset otf thfe iéﬁgse in
a dose depérdiepnstaplad Higgp! offfhe ¥ Wgst 8 RIS A PR B WEEKS At t he
hi ghest go?ﬁ%bogy W I 2 Ak ,doiz)J %ﬁg’emﬁi pggmd;yd?igl,%f )] 100g! ol or TR
nouse nodel for collagen in rthritis i rt

advant ddeo@s ALEAM dHE ‘Fh%ﬁﬁ‘#@&&o glﬁt"ﬁ?piﬁ‘ftlvg véeﬁs 3%1 ‘?%“E‘i"ﬁgﬁs S?}%weﬁ’.r 4h%‘he
nodel i S a|t§1q3151@__eq|'hé1ht§3b@rsétc\ais| dont Gn sﬁ-@Matbi;éqtemé jamti'ea @htrgnsTlh and
rheumat oi d sl?l£3t h’lrhletplla%e “rfregligc% ;.tgf ath%év%g]ligqg fo%ﬂ%e'a%%%'d? %o bind to the plate.

Blocking the plate ‘

20 The plate was brought to room temperature and the antibody in coating buffer was
aspirated using vaccusafe (IBS Integra BioSciences), non-specific binding sites were
blocked by adding 200 pl of blocking solution to each weill. The plate was incubated at
37°C for 1 hour and washed two times with PBS/Tween. The third wash was given with

the RPMI media. The residual volume of media was removed carefully.

25
Add cell suspension:

100 pl PBMCs (30,000 cells) was added to each well. 100 ul of the required antibody
(T1h or hR3) 2X concentration were added to the respective plates. 100 pl of the
m;:dia were added in the media plate. The 96 well plates were incubated for 72 hours at
30 37°C in the 5% CO, incubator. 65 I of Alamar Blue solution was added to each well
and incubated overnight at 37°C in the 5% CO; incubator, The fluorescence using a 96
well fluorimeter (Synel.'gy HT with Gen 5 software) was read with excitation at 530 nm

and emission at 590nm (Sensitivity = 35) (Figure 19}.
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EXAMPLE 9b

T1h causes reduction of I'Jroinﬂammatory cytokines and this inhibition is partially
20 removed in presence of exogenous IL2.

CytokinelAnalysi‘s

Preparation of Human Th1/Th2 Cytokine standards

1 vial of lyophilized Human Th1/Th2 Cytokine standards was reconstituted with 0.2 ml

of assay diluent to ptepare a 10x bulk standard and allowed to equilibrate for at least 15
95  minutes before making dilutions. 12 x 75 mm tubes (BD Falcon Cat. No. 352008) were

labeled and arranged in the following ordelj: 1:2, 1:4, 1:8, 1:16, 1:32, 1:64, 1:128, and

1:256.

900 pl of assay diluent was pipetted to the top standard tube. 300 pl of assay diluent

was pipetted to each of the remaining tubes, A serial dilution was performed by
30  transferring 300 pl from the top standard fo the 1:2 dilution tube and mixed thoroughly.

Further serial dilutions were made by transferring 300 pl from the 1:2 tube to the 1:4

tube and so on to the 1:256 tube, and mixed thoroughly. One tube containing assay

diluent was prepared to serve as the 0 pg/iml negative control.



5 antibody to Tlh which binds to a simlar domain to mce CD6 as Tlh
does with human CD6. The dose ranged from 2.46 - 19. 68ng/ kg/ week. The
treat nent wogneisent |y controll ed the di sease as conpaGIAN@sI0662
pl acebo popul ation in a dose dependedf manner especially at the
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-19. 68ny/ kg %ﬂg%@g&o&l pskgqlgnmj ecti onzkba]/as given a week prior to the
BALB c ni cH-? EertirgiBsadstpitgdlaft and continued for 6 weeks after.
25The dgt %?ﬁﬁ%mk%ﬁ:ﬁﬂﬂ%ﬁ that the skin grafts were tolerated nore
frequently | m ce recel Vi n%tst he, . dr. ung% as corﬁalrgch ? &ﬁ .
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heavy chai Bemhy@m%@@&ﬂdagehght chain pol ypeptide as set forth in -
Sequence ID No. 1 and 2 res S)cti éel y, wherein said pol ypeptides
b besee

corresﬂéndqlﬁuﬁlﬂ‘lpé'a’laf%é%sé‘ Weys set forth in Sequence 1D Nos. 3
and 4 respsgtyival ;hg i@ hCappee ibkadsalprepated ningt he dwogidure 14eBibedfin CD6
and inhibits T cel toliferat

bi ndi ng cthea%'f‘té‘?nl %felg 14° HPI tﬁ?f cil\éﬂér?' 9 l[lned‘b a’};hugéﬁsga%dgﬁ g"F wn%ala%%fqﬁ%ﬂ he
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cyt ot oxi C'tﬁfﬁ%%ﬁ’ A0S ROt ?ﬁ}ﬂﬁ“tl B QX Rige. wa@RARE Sine

in-vitro; S nave eratlon ecreasli ng
pro-i nf?barrmh;omyescsa oikaf tiesﬂunalnd“ hl/ThZ Cytoklne Standard dllutlons was added to the

control assay tubes. 50 pl of each test sample was added to the test assay tubes. The

assay tubes were incubated for 3 hours at RT and protected from direct exposure to
light. 1 ml of Wash Buffer was added to each assay tube and centrifuge at 200 x g for
5 minutes. The supernatant was carefully aspirated and discarded from each assay tube.
25 300 pl of Wash Buffer was added to each assay tube to resuspend the bead pellet.

Samples were analysed on a flow cytometer (Figure 22 and Figure 23).

Soluble T1h inhibits CD4 and CD25 receptor expression on proliferating
T cells |

30  The assay was set up as described in the tethering assay procedure i.e. the coating of the
plate and the culturing of the PBMCs, mentioned in Figure 18. The cells were taken
from the 96 well plate into a BD falcon tube. 2 ml of 1X PBS is added to each tube and
centrifuged at 1200 RPM for 5 minutes. The supernatant was discarded and 100 ul of



iii) does not inhibit Menory-T-cell proliferation; said antibody is
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suggest that the inhibition of T cell proliferation by T1h is mediated by suppression of
1L2 and addition of exogenous IL2 causes a “gain of function™. We also observe that

30 the reduction in T cell proliferation is not mediated by induction of apoptosis.



| N/ PA- 1301 SEQUENCE LI STI NG <110> Bi ocon Ltd Ml arkode, Ramakri shnan
et aL 5 <120> A nonocl onal antibody and a nmet hod thereof <130>

| P08494 <1w0=200b/14%89> Patentln version 3.5 10 <210> 1 FZTIN2D8/00086212>
PRT <213> Hono sapi ens 15 <220>3%221> PEPTI DE <222> (1)..(119)
<400> 1 20 Gu Val Gn Leu Val Gu Ser Ay dy Ay Leu Val Lys Pro
fly fly 151015 Ser Leu Lys Leu Ser Cys Ala Ala Ser fly Phe Lys Phe
Ser Arg TYEXAMPLE 10

No inhibition of memory T cells by T1h in a Tetanus Toxoid mediated T cell
proliferation assay ' )
PBMCs were isolated by Ficoll-Paque (Amersham Cat No: 17-14403-03), density
5  gradient centrifugation, Buffy coats were obtained from healt'hy donors and always
harvested fresh. PBMCs were then washed in PBS (Invitrogen). The PBMCs were then
re-suspended in 2 ml of RPMI media with 5% FBS supplemented at a cell density of
0.3 x 10%cells/ml. The cells were then incubated for 30 minutes with or without the T1h
10ug/ml and hR3 which is used as nonspecific control in a sterile BD FACS 5ml tube.
10 Afier incubation, cells were vortexed-and 100 pl of the cell suspension was added to
the respective wells. 100ul of the Tetanus toxoid (Cat#582231 ,CALBIOCHEM)
(10ug/ml) working solution (RPMI media with 5% FBS) was added to the respective
wells to stimulate the memory T cell proliferation. The plates were incubated for five .
days in the CO; incubator at 37°C. 65 pl of Alamar blue was added to each well and
[5 incubated overnight in a CO; incubator at.37°C. Fluorescence was measured on 2
spectrophotometer Biotek Synergy™ HT with 530nm excitation, 590nm emission, and

sensitivity=35 (Figure 26).

The experimental results show that Tetanus Toxoid does stimulate the proliferation of T
20  cells in a dose dependent manﬁer, but the sT1h does not show any inhibition of
‘ proliferation of these cells. This strongly suggests that T1h does not inhibit memory T
cell proliferation. This is favorable for T1h therapy because circulating memory T cell
proliferation is not affected and patients on T1h therapy would not become susceptible
1o infection.

25
EXAMPLE 11

T1h inhibits T cell proliferation in a mixed lymphocyte reaction mediated by

PBMCs and Raji Cells _

Raji/ PBMCs cells were harvested and resuspended in 1X PBS. 8§ x 10° cells /ml of Raji
30 cells/ PBMCs were resupended in 1 ml of mitomycin ( 25 ug/ml). Cells were incubated

for 30 minutes in a CO; incubator at 37°C. After Incubation 2 ml of RPMI with 5 %

FBS was added to each tube and centrifuged at 1200 RPM for 5 minutes at RT to

remove the mitomycin. The supernatant was discarded and again 2 mi of RPMI with 5



25202530 Ala Met Ser Trp Val Arg Gn Ala Pro Ay Lys Arg Leu Gn Tr
Val 354045 30 Ala Thr Ile Ser Ser Ay Gy Ser Tyr Ile Tyr Tyr Pro Agp
Ser Val 5099c00¥M&88|y Arg Phe Thr Ile Ser Arg Asp Asn REG/INZYNS/ONSH.
Thr Len Tyr 65707580 | N/ PA-1301 PC™/ IN 1118/ 000562 C 2 Leu Gn
th ier igr _Il__en Arg Ser G n Asp Thr Ala Met Tyr Tyr Cyi 859095 Al a
rg Arg yr Asp Len Asp Tyr Phe Asp Ser Trp 4 in d
51001051 10F¥Hiag adioyand R s, %@Ff“%?fp‘“iaf@‘si%'d‘%?f{%ée‘g A% (edsmgged

in the RPMI media |

50 ul of PBMCs (4x 10 cells /ml) was added to the respective wells of 96 well round

5  bottom plates. 100 pl of antibody dilution T1h or hR3 (10ug/ml) was added to the
respective wells and incubated for 30 minutes in a CO; incubator at 37°C. 50 u! of the
Mitomyein treated Raji cells (4 x 10° cells /ml) was added into the respective wells
Along with the assay, controls which were included were Mitomycin treated Raji cells
alone, PBMCs alone, Mitomycin treated Raji cells + PHA, PBMCs + PHA, Mitomycin

10 treated Raji and PBMCs. The plate was incubated for 5 days in a CO; incubator at
37°C. 65 pl of Alamar blue was added to each well and incubated overnight in a CO,
incubator at 37°C. Fluorescence was measured on a spectrophotometer Biotek

Synel‘gyTM HT with 530nm excitation, 590nm emission, and sensitiviﬁFBS.

15  In conclusion it was observed that T1h can specifically inhibit one way MLR where
Raji cells are the Antigen Presenting Cells and PBMCs proliferate (Figure 27 and
Figure 28). )

EXAMPLE 12:
20  Mixed Lymphocyte Reaction (Dendritic Cells and Peripheral Blood Lymphocytes -
(PBLs) :

MIR Assay:
MLR assay was performed as DC:PBL = 1:2 ratio. The experiment template was
25  designed with three concentrations of T1h with positive control Pimecrolimus and
negative control hR3. The template is shown. (Figure' 29). Seriai dilufions were done
accordingly acros's the plate.
PBLs and or DCs were added as per plate fayout. Mytomycin C freated PBLs were
added to the corresponding wells in the plate. Tn ail wells final volume was 200ul.
30  MLR was done in duplicates. One plate for Proliferation Assay & the other for
Cytokine Assay. Finally both the plates were given a brief spin and kept in CO:

incubator for 6 days.



<212> PRT <213> Honp sapi ens <220> 15 <221> PEPTI DE <222> (1)..(107)
<400> 2 20 Asp Ile Gn Met Thr Gn Ser Pro Ser Ser Leu Ser Al a Ser
Val Ay 15yéQddp/afses Arg Val Thr Ile Thr Cys Lys Al a SewrcAng200§mokd2e
Arg Ser Tyr 202530 25 Leu Thr Trp Tys1Gn Gn Lys Pro Ay Lys Ala Pro
Lys Thr Len Il e 354045 Tyr Tyr Ala Thr Ser Len Ala Asp Ay Val
Pro Ser Arg Phe Ser Ay 30505560 Ser city Ser Ay Gn Asp Tyr Ser Leu
Thr 1le Sel’roﬁﬁiatkﬁmﬁ Ser 657075- 80 PCT / INI1I 8/ 00 0 5 62

(é- ;J- ;-ef Pré éﬁ%c%@%lgag%pplate Ras ctx-{eck'g‘cll for I&ﬁam-ll_ﬂtloﬂ_ Mﬁde%&r&s%by%@ldﬂl srQy

alamar blue (10% of total volume per well) was added to each well. Readings were
taken at sensitivity 35 at different time frames starting at 4hours till overnight (Figure

5 30).

Cytokine Assay:

Supernatant was collected from each well and for each group the supernatant was

pooled. The cytokines were anal);zed in flow cytometry using BD CBA Th1/Th2 kit 1i
10 (Figure 31).

In an allogeneic{Antigen Presenting Cells taken from one individual and the PBMCs
taken from another individual) Mixed Lymphocyte Reaction, wherein mature Dendritic
cells (Antigen Presenting Cells) cause proliferation of naive PBMCs, Tlh inhibits this
15  proliferation in a dose dependent manner. The data showed that the mode of action
involved downregulation of at least two major pro-inflammatory cytokines, namely IL6

and [FNy.

EXAMPLE 13:
20  Type I diabetes animal model
NOD (Nonobese diabetic) female mice are known to develop spontaneous autoimmunc
T cell mediated diabetes, as measured by increased glucose, over time. This Insulin
dependent Eiiabete_s mellitus (IDDM) model is an excellent model to study therapeutic
and prophylactic effect of drugs. This mouse was used to study the therapeutic and
25  prophylactic benefit of the surrogate antibody to CDé6 (rat monoclonal which binds to

murine CD6 in a similar fashion as T1h binds to human CD6) .

In the pilot experiment, animals sourced from Harlan were shown to have developed
the disease in 8-10 weeks. Age at the onset of the experiment of these mice is 6-7
30 weeks. Dose ranging from 2.46 — 19.68 mg/kg/week significantly reduced glucose

levels and in fact at the highest dose reduced the glucose levels to normal.
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5 EXAMPLE 14:
Collagen Induced Arthritis model
The mouse model for collagen induced arthritis (CIA) is particularly advantageous to
study rheumatoid arthritis in an animal model. The model is also used historically to
. study the effects of anti rheumatoid arthritis molecules including antibodies.
10 C57BL/6 male mice were used in the study. Brieﬂy; chick collagen (CIH) sourced from
Sigma was dissolved in 10mM acetic acid and filter sterilized using a 0.2 pm filter.
50 injection volumes were used in the study. CII was dissolved at 4mg/ml for 100p!
volumes. All procedures were done at 2-8 C.
Heat killed Mycobacterium tuberculosis is finely ground in a mortar and pestle
15  combined with incomplete Freund’s adjuvant (IFA). The CII was then emulsified into
this solution by mixing the two. All procedures were done at 2-8 C.
First dose is given at the base of the tail after two weeks a booster dose is injected.
Development of arthritis {s then monitored.
In ten mice which developed the disease, the surrogate anti CD6 antibody specifically
20  detecting mice CD6 in a similar domain o Tlh was used. Dose ranging from 2.46 -
19.68mgrkg/week significantly reduced the rheumatoid arthritis in a dose dependent
manner in these mice as compared to untreated controls. These experiments establish

the fact that rheumatoid arthritis can be controlled by a surrogate antibody to Tlh.

25 EXAMPLE 15:
Autoimmune Encephalomyelitis (EAE)
Experimental autoimmune encephalomyelitis (EAE) is an animal model of brain
inflammation. It is an inflammatory demyelinating disease of the central nervous
system (CNS) and is studied as a model for human CNS demyelinating diseases
30  including the disease of multiple sclerosis.
C57BL/6 mice are known to be susceptible to this disease when injected with rat
Myelin Basic Protein and a boost protocol in which the mice were immunized with

200pg rat MBP in CFA on days 0 and 17 followed by standard pertussis toxin. This
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demyelination.

10 mice in the treatment arm were exposed to varying concentrations of the surrogate
5  antibody to T1h which binds to a similar domain to mice CD6 as T1h does with human

CD6. The dose ranged from 2.46 — 19.68mg/kg/week. The treatment significantly

controlled the disease as compared to the placebo population in a dose dependent

manner especially at the highest dose.

10 EXAMPLE 16:
Allogenic Graft
Skin graft can be rejected in a specific manner when skin from inbred mice from strain
A is transplanted to mice B the skin first becomes vascularized between day 3 and Day
7. The vascularized skin then becomes infiltrated with lymphocytes, monocytes,
15  neutrophils and other inflammatory cells . There is decreased vascularization of the

transplanted tissue by 7-10 days and visible necrosis in 10 days.

This experiment was' tried on twenty mice (BALBc-WT) which received skin grafts
from C57BLG/WT mice. The skin was excised and grafied into the different BALBc

20  mice using standard surgical procedure. Ten mice in the treatment arm were exposed
to varying concentrations of the surrogate antibody to Tih which binds to a similar
domain to mice CD6 as T1h does with human CD6. The dose ranged from 2.46 —
19.68mg/kg/week . The first injection was given a week prior to the BALB ¢ mice
receiving the graft and continued for 6 weeks after. '

25  The data seems to suggest that the skin grafis were tolerated more frequently in the
mice receiving the drugs as comp'ared to the untreated animals, In all the untreated
animals the grafts became necrotic within three weeks. The tolerance to the graft was
also dose dependent with the animals receiving the highest dose sustaining the grafs
more.

30
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t ut 2lbypeptides correspond to nucleotide sequences as set forth in Sequence ID Nos. 3
‘and 4 respectively, which specifically binds to domain 1(D1) of CD6 and inhibits T

cell proliferation without interfering with ALCAM binding characterized in that said
;antibody has one ormore of the following characteristics: _ | |
) does not induce complement dependent cytotoxicity (CDC), antibody '
dependant cytotoxicity or apoptosis in-vitro; '
i) inhibits naive T-cell proliferation . by de,creasing. pro-inflammatory
eytokines; and . , '
iii) . does not inhibit Memo-ry—T-ce!l pro]iféra_tion;
said antibody is used in treatment of autf)-iinmune disorders selected from a group - '-

cc;mprising multiple sclerosis, transplant rejection, type-1 diabetes, rheumatoid

arthritis, psoriasis and other T-cell mediated autoimmune disorders byl administering

said antibody to a subjeq{ in need thereof at a pharmaceutically effective dose of 0.1 —

: ZSmQIKQ/week.

. The monoclonal antibody of claim 1, whereéin the antibody inhibits proliferation of

naive PBMCs induced by tethered anfi—CD3; combination of tethered'anti-CDB_ and

“anti-CD6 or combination of tethered anti CD3 and ALCAM.

. The monoclonal antibody of claim 1, wherein the antibody specifically inhibits one

way MLR where Raji cells are Anfigen Presenting Cells and PBMCs proliferate.

. The monoclonal antibody of claim 1, wherein the antibody specifically inhibits one .
" way autclogous MLR mediated by PBMCs. ' '

. The monoclonal antibbdy of claim 1, wherein the antibody causes inhibition of naive

T cell proliferation by reduction in CD25 and CD4 counts.
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. 6. The monoclonal antibody of claim 1, wherein the antibody inhibits T cell .

proliferation by mediating suppression of IL2.

‘The monoclonal antibody of claim 1, wherein the antibody shows gain of function

. with addition of exogenous 1.2,

The monocl_c;nél antibody of claim 1, wherein the antibody is involved in down

regulation of pro-inflammatory cytokines IL6 and INFy. -

The monoclonal antibody of claim 1, used in the treatment of auto-immure disorders

- selected from a group comprising multiple sclerosis, transplant rejection, type-1

10.

diabetes, rheumatoid arthritis, psoriasis and other T-cell mediated autoimmune
disorders by administering said antibody to a subject in need thereof at a
pharmaceutically effective dose of 0.1 — 25mg/Kg/week in combination with ,

immunosuppressants.

The monoclonal antibody of claim 1, used in the treatment of auto- 1mmune disorders
selected from a group comprising multiple scler051s, fransplant rejection, type-1

diabetes, rheumatoid arthritis, psoriasis and other T-cell mediated autoimmune

disorders by administering said antibody to a subject in need thereof at a

pharmaceutically effective dose of 0.1 — 25mg/Kg/week in combination with antigens
capable of eliciting an anti-inflammatory immune response selected from a gro{lp
comprising Insulin, GAD, MOG, MBP and HSP60.
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12.

46

. A monoclonal antibody comprisin_g heavy chain polypeptide and light chain

polypeptide as set forth in Sequence ID No 'l and 2, used for treatment, at a .

pharmaceutical effective dose of 0.1 25mg/kg/week to a subject in need therebf.

The monoclonal antibody of claim 1.1, ~wherein the antibody is administered in
combination with antigens capable of eliciting an anti-inflammatory immune

response selected from a group comprising Insulin, GAD, MOG, MBP and HSP60.



