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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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this receptor-ligand pair is able to mediate the adhesion of CD6 expressing cells to
thymic epithelial cells [Bowen et al., J. Exp. Med. 1995, 181:2213]. This and other
evidence suggests that CD6/ALCAM interactions are important for medulating T cell

30  development and activation.

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
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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,
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20 praft-versus-host disease, type-1 diabetes, using the monoclonal antibody in
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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 7. ADCC assay was anal yzed using Rituxan as a positive control
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Cytotoxicity fold di fference between Rituxan and T1 h in CDC assay
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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
incubatqd 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
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95 dependent inhibition of TIh on | ynphocytes. The figure represents
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concent r atywenodoa@egd M, 25ug/ i, 12. 5ug/ mL and 6. 25ug/ nibcTARIRBs4unsw2
speci fic antibody) was used at the satre concentration 30Figure 17:
Presence of soluble T1 h, at a concentration of 10 ug/m,

signifi cantl i nhi bl_ﬁhe HA nedi ated proliferation of | ynphocg%es in
96 wel | plat ‘gﬂé"se]d P IbEn ARGy assay. HUE7§uvas lalgledpiigh €F8Rendip

for the tet h&fcﬂﬁteﬁﬁﬂﬁhr dndeithpuot Iﬂlﬂlbo%,%ggﬁog@?:am%{ dﬂlgﬁﬂfﬂus%é 28Ab

CD3 + ALCAM Fc. ?@ﬁéﬁ& 83PCT/ I N

Conpari son b&ft w&&ﬁm@ Mrs poreoisesc st dtssion Felis &t i @ IBy‘ ?§1115%Tb¢1d
shR3 (10pg/ r’rﬂa}gef eme;@toensewe imuuafees;eaﬁ@momhatmrm 18 Riktect Ghl3eytAibMid
CD3+TIh and iIArEOa?l gﬁ}% As is nentioned in the protocol
varying afouff vagrf:ﬁgarj‘ézﬁ PWErRTER% h fixed concentration of TIh
or ALCAM were used. 5 Figure 20: Analysis of the previous data in
BLI SS wher e Figerd 2web ahi nd rb]ﬁeiﬁt&we)irnﬁpdnﬂﬁﬂbqﬂenﬁﬂﬂlﬂtyﬁt Sptndli An@ dovd/h

varyi ng conc traL ant i, or, Anti

anti body r es%gc tweé’l &?ﬁ%ae%d&f@go"ﬁp §‘¥'PP1‘£3o?SBB‘i“B?ledG‘E?BIFS\/@P‘F?e"*( he
conbi nati on pesceaigh mfdm:l cellha diffipet tal'g'eﬂﬁ'feb&r iaties. cur ve obt ai ned
experimeptally and 10in both cases lies above t he theoreti cal

d d
i quro o1 P By ool Ry HEbs R GRRRN Rinthd T )N R Beigreng

concentrati onbmasolhmbl e Tl h and sol ubI e hR3 did not show any effect.
PHA i s added as a positive 15control. Figure 22: Tethered CD3 and CD3

+ ALCAM Fc ¢ | feration.which

Soluble . T1rabris MIRRARS RERSE R BLONLERL T B P B o
the i nhi bftiasd nhntohmnaﬁgfme(lﬁbﬁ@l)tatlumbuedz:ellslzwgm é:gza hokikéntd) axisNkeyof | L6
and | NFO exp r

cont ol (s G & e st ECHERPP I B blsSisreeth B BOTRAR TR eflgane
anti CD3 + AserVifardionered wel | s: Exogenous IL2 added along with
soluble T1 h shows partial recovery of the inhibition, suggesti ng

that inhi bi tFlan'equ ]§6’§el&9}lje%dgn% 1Hlt§on%§mgv\g£rﬁa?1m§%sqgmr eoH! Al

| L2. Experinment shows nean of fromt I'nd pendent xperl nts
Figure 24 TREESS ShtFp tafaiphipiign cafi B ot Pilds grtimate biatphoaytpamt svarious

expressi ng Qafceadiok2ug/ml, 25ug/mi, 12.5ug/ml, 6.25ug/ml). hR3 {non specific antibody)

was used at the same concentration.

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.



in presence of soluble Tlh (sT111) which is recovered upon addition
of both sTlh and 30 exogenous |L2. However in the nean fl uorescent

i ntensity woiobp/asmssbe correl ated td absol ute recept or ROUN2&S/0005EY e
is significant reduction of MFl in CD% and nore spectacularly in the
CD25 counts. Both these reductions can be fully or parti aIIy

recovered re ectjeg\{ﬁ Iy gdltl of exogenous | L2 E} mL). This
phenonenon i §&h%ser vERPHTOB ?tﬁ’e‘f %PHS’P@BOGKFRHMI@S“%W ol prisk 883
ént [ CD:;Sand (]@LLQAM- fespossidelysi mI pr?@m&oﬁ&étﬂlér&ﬂ&ar@%i? 1@?%@3%@5@ and Anti
igure ) rolifera sol ubl e isn nmedi at ed
by i ncr eased p%‘%@ﬂlgp ; CPB |650’§‘F‘Eti°{}‘“e‘l ‘Eélﬁ otggol Va[Kiog appnic e tF‘ge‘%i‘\P’é
Annexi n V Fl TO3pathifixed eoncatitaSoredfd 1ApOPLOAMOVEEhdes. and bot h positive
are late poptoti c cells. Fromthe data it is clear that as conpared

to the contr nlflcant i ncr r dcreaselnech
of the death” Bpar g@mfmaﬁ f S PG PP g @Wﬁ”i‘ﬁe ﬁg loyerglipee isoige
PBMCs wer e t bxpatimehtati mrwcTctuuanmdtwiﬂﬂdw@g Qoglenttation ofi A3 SDB yupeboaghd ol )
or w thout anti and bat e 7Cin a
o evbat ol LEARRY: b0 RnE eBERodd Mloieh ity e dedeling "B sty ot 6

i ncubation. it qongbl@ﬁ@r iatidiivendlbe QiPprelasUs the cuive bbtAhahmpeﬂhhmllghaed No
IFInquPIet '236 %gljhl%{hgééihss ei{lﬂo@@ﬁ%o%@ §a plggl(}te!ﬂ rc]:urtv gges% Ql%tétﬁe %onébénatxon

ment i oned befsgymgrgisicocedure 1) to be true B cel | s and al so express
MHC Il antigens. 15 Fi gure 28 PBMCs proliferative in presence of

m tonycin t rﬁ%ﬁleeﬁﬂqurql]fﬁr I&zﬁ% # c\éﬁﬁ 1‘?181@65 %& IEE'?I %{H?‘ tccmce I\{Ca%mgs ow

in presence 0 roltferati Icantly
by t test) aBoleddedh end ﬁ@lﬂﬂ@ hBﬁtdltbodyshgw ahREffMHEM@IIs adCEdcah a positive
experi mefqt igpfomean and standard devi ati on obtained fromsix
different wells. 20 Figure 29: - Allogeneic Dendritic Cell M xed

Lynphocyte Reaction - Plate Setup. Figure 30: Allogeneic Dendritic
Cel | M xed LY8preordytlsthred GRDHANEDR s MiBe eaused 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



dependent inhibition of PBMC Proliferation. Positive control

Pi mecrol i mnus which is a 25known inhibitor of IL2 inhibited at all the
concent r atwonsostigsked. Negative control hR3 was sim | arcraNtodo®000562
experinmental control. Y axis is Relative Fluorescence Units (RFU).
Figure 31: Allogeneic Dendritic Cell M xed Lynphocyte Reacti on.

Eval uation of_ q/tokl ne Levels. IL6 and INF 7 are inhibited in a dose
dependent maRigeF by IrpiRitige of grojiiration y Folybler Bibi it madigisd vl indrgased

inhibitor. BipofbsiEPeRE Gk %6 ndGiHMNR Whm%wwgiﬁ‘d-%ﬁvygﬁls aﬁeEQ
ID NO |I: Am no aC| seﬂuence of VH sequence 35

aci d sequenc@°gfd ROSHFE I fptagnopigtic sqe Fagm ?Gé'a‘@ E)l\@&‘[e%é'éf&@ﬁwc e

of VH sequenMpaM@to?ﬁig %nlrbBQ&%ﬁ’ﬁTd SINZROR/ i R3OS dbBreRER dabh Mhe feath
Nucl eotl 2 uen of VK sequence DETAI LED DESCRI PTI ON OF THE

IN\/EI\ITI (?EWOP’&H‘&P@Fat es to a nonocl onal anti body
capabl e of bi ndi ng to dOITB.I n 51(D1) of CD6 and inhibits T cell
proliferati oFigmiet60 RBNIOS @eikarehidg with Tih AktBGAN aloagm!)g hM(nsdtyébe%BﬁH'&er

nmbodi t of .t I anti b
conpr 1 st ng i KO SRR el BTERL ¥ hrinSs £ dedar 6og Romieusiis o
t he am no ac(i:edlls%mmnmmtcﬁﬁmﬂﬁhesﬁtaﬁu@tckh:d|beo&EQ:dbEthOrherr@life§E@ Whd NO.
2. In yetq anoéars]ﬁargd wrgg%amar Mg @fedt&gégﬂgﬁ%g%&ﬂ{%%p%t’lgg g\fas I %&T& gg%eonal ‘

ant i body corrprl sing an amno a
honol ogous tmestive ofilith.eot | de sequence as set forth in SEQID NO 3 or
SEQID NO 4. 15 In still anot he'r enbodi rrent of the present

I nvent| on, t rﬁ l%ﬁb Olgéﬁl Sare:ns owh ere ey fi\'ll(?n no lriTcE'QsE:eng:g Bse %%gtloned before
cytotoxicity %

(Procedure II) to be true B cells and also express MHC I antigens.

t5
Figure 28: PBMCs proliferative in presence of 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




In still another enbodi ment of the present invention, the antibody
does not induce 20 anti body dependent cytotoxicity (ADCC) in vitro In
still anotwerzoewbaigs nent of the present invention, the RIWINa@EPidetes
not induce apoptosis in vitro 25In sti®l| another enbodi ment of the
present invention, the antibody inhibits the proliferatipn of nave

PBMCs i nduce tethered anti- | conbi i.on of tethered anti-CD3
b ant 1 - Coe BRSOl AR IR ORA resftre sk Sebe na A cavt I
still another enbodi ment of the present invention, the antibody

speci fi cal | y DEANIDEDD ERCRIPTIOMNORMBIINGENTRON cells are the Antigen

Presenting _and. PBMCs proliferate, |In still apother enbodi nent
of the presgﬁ:[lé E‘ﬁ%@ﬂﬁv%nrt}l? n{ﬁ%tesatﬁtal %%'}?ﬁlo%égﬁﬁﬂ%gTﬂaggiOEﬁf"Sf"tgsm B2 hay
aut ol ogous MUR lyedi Gl end ymHBIYCE . cell \WEb1ZGE 1 43088 REIAdr N2 00B 000362 11

In still ano }tﬂg% enbodi mrent of the present invention, the antibody
causes inhibiti Of of nave T cell proliferation by substantially
decreasing the pro inflammatory cyt oki nes. In still another

enbodi nent o i i . . i C i,.nhi bition
of Snave T o fioebtifher: B B bi<alh bR Wt RARAGRL SRRl Mot
In still ano#h@hineatideskqnense whichtihat lgnsic8énhoniangent fodhk amine acid sdqpody

i nhibitsf cgldt forefBe ﬁjgb}i Br 88 f®dbaki ng suppression of 1L2. 10l n

still another enbodi nment o e present invention, the antibody shows
gain of function with the addition of exogenous IL2. In still

anot her enboli ¥ enayffer tambodimest ol thevseseitoinventine thet imsoebjoniak antibedy ved
in the down gk hO@BnRAb a8 Qedubtich MRIRELR Yeal ¥5 Ao e 19
In still another Se%rbod.inmaﬁt o?dut k?e resent a?n\b/ée)nt ?‘gﬁ’?%ﬁ%ﬁ%ﬂ?‘%%@ﬁ@

does not i nhiBPeChis el fHriTinddiQ IIPuT et JESHID NO: 4.
15 .
In still another embodiment of the present invention,the antibody does -not induce

complement dependent cytotoxicity (CDC) in vitro

In still another embodiment of the present invention, the antibody does not induce

20  antibody dependent cytotoxicity (ADCC) in vitro

In still another embodiment of the present invention, the antibody does not induce

apoptosis in vitro

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



The present invention relates to a nethod for nodul ating inflamuatory
conditions like 20 psoriasis, rheumatoid arthritis or autoi mune
responses wop@finsgss | i ke adverse responses associ at edomivbvogmdosdzpl e
sclerosis or transplant rejection, gnaft-versus-host disease, type-1
di abetes, psoriasis, cutaneous T cell |ynphoma, thyroditis and ot her
T cell nediated autoi nmune di seases usi ng the nonocl onal anti body
acCor di ng tlo sthenaherrombedionttdi theprees divegidnathrantii@8y calises iphibigemo!

i nvention r :

condi 1 ons. Tiee SR RafisTHyi85hfly dRaH Rk M BhhAHREL Ui,
responses in pat| ents |i ke adverse responses associated with nultiple
scl erosis % sElﬁqnoscﬁ)ér%Hltbo&lﬁlleﬁcbtflt es thF\IentY%r ﬁlg%ntl&ﬁﬁ%' %{sésqﬂ}ﬁﬁﬁtloﬁ ¥pe- 1
di abetes, psoriasis, cutaneous e i yroditis and ot her
T 30cel I3 nﬁm\atTe@lla?mh&lﬂﬁrmrbE r@n@@asleg%%mdgm‘}@uﬁmocl onal anti body
in conbination with i mnmnosuppressants. The present invention
relates to a nethod for nodulating inflammtory conditions |ike

mul tipl e sclnettifsingthsr copedimpitaitihe resent iiwigntiogy Afer anjibpdy hfpgs (T cell

di sease, tyR6nflalbPREhERating WaprOQSH JFIBH83PCT/ 1N2008/ 000562 12 usi ng
t he nonocl onal antibody i n conmbination with antigens capabl e of

eliciting an anti-inflammtory i nune response |ike Insulin, GAD,

MOO, MBRy angl diRPSRthet @mesmmﬁrofecnb%séﬁenﬁvemﬁont e MtﬁWEhdn@V@m bon,
t he met hod includes adnministration to 5 a patient of

t her apeut i céngtipn fith fheadaiiew o Pegmeyp IE?fectl ve ampunt of an anti - CD6
bi ndi ng anti body that binds specifically to human CD6 SRCR donain |

(D) and dOﬁlsstmoinoth@hbrhbéduﬂnCMhQ|pF@éd@§hv’éﬁlohq:H§ antibody id Aveledd ianid her

enbodi nent t he pres i nvention, the_ phar eutically effective
dose 10 is ‘g’“’i”eg“%'oﬁﬁ’? @T%@é‘gﬁ’atol%cyé‘fkﬂ‘}ef I%f‘ﬁ@f embodi ment of the

presentij nvention, the nonoclonal antibody is represented by an am no

acid sequerlﬁ%tlwrﬁnedhexi anaiduh@asf 205k hanmalagon shd antibbdy dodsnmt adhileh
sequence as set & QIDNG 1 or SEQID NGO 2. 15 In anot her
enbodi ment BIMHe ‘i? é’g *Et“}f‘nventl on, the nonoclonal antibody is
represented by an nucl eoti de sequence which is at | east 80%

g(égo: ([))g KIUOS % ;}rquntalmeggonar(éiags %o aquflxgtﬂch fo?'ﬁ'toaﬁatmg mf’iammatory ccg?ldltlonls\lﬂm 3 or

20  psoriasis, rheumatoid arthritis or autoimmune responses in patlents fike adverse
responses associated with multiple sclerosis or transplant rejection, graft-versus-host
disease, type-1 diabetes, psoriasis, cutaneous T cell lymphoma, thyroditis and other T’
cell mediated autoimmune diseases using the monoclonal antibody according to one or
more of the preceding claims. '

25
- The present invention relates to a A method for modulating inflammatory conditions

like psoriasis, rheumatoid arthritis or autoimmune responses in patients like adverse
responses associated with multiple sclerosis or transplant rejection, graft-versus-host
disease, type-1 diabetes, psoriasis, cutaneous T cell lymphoma, thyroditis and other T
30  cell mediated autoimmune diseases L;sing the monoclonal antibody in combination with

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,



20 Reference will now be nmade in detail to the presently preferred
enbodi nents of the invention which, together with the foll ow ng
exanpl es, WOI209%48308& t o explain the principles of the iRENEIBAN0SThe
Exanpl es which follow are set forth tid aid in understanding the

i nvention but are 95 not intended to, and should not be construed to

limt its sc j : Ex l.es. do.not .i ncl ude detail ed
descri pti onsgs?‘gg_r {hgéﬁd&éﬂ%ﬁgﬂ%ﬁﬁfﬁg@l@ﬁﬁ? thcfmf‘%e"f ﬁ@paﬁg’s‘%f%c‘t'“g an
procedur es. ®lbichflsremiogsmauee wepdnsedike msulin GARY MEOGIMBP didsBeoski | | in
the art and are described in nunmerous publications including by way
of exanpl es. 30Unl ess otherw se defined herein, scientific and

t echni cal t elrgotiereuntiodimeshefctbs prosentyintentior ehepregiseritclides edhindnatbhad |
have t he geaphngs: bhat 0 I : y . those ordi y
skill in the _gr,t. Fﬂ?tﬂﬁ%é@lfﬁ% Ty P%%"ﬁ%%%ﬁ%‘e‘?%%aﬁ%‘? GBS %q{)aﬁt %B%f‘:%g

si ngul ar t er pdiggantivodynthpt kirds spesifigrliv t dsmam@ p SRER| dotmeinnts(RMand does

i ncl ude the s peibitAL.CAMBIRAR0 1&B8§83PCT/ I'N2008/ 000562 13 In
describing and claimng the present invention, the foll ow ng

term nology W || be used in accordance with the definitions set out
herein. " AntiPY8ieoEs S Redyrent of thgprespntiinyertipn: thephayhangutinabiy ¢ ffdcted doye t 0
SRCR donga n id 0.4 DDy mod/ikdheean CD6 (hCD6). In preferred aspects of the
i nvention, antibodies and other 5 immunoglobulins, including native
and artificial l'ﬁ m)gi fied antibodies and antibody fragnents, are
provi ded t haf il foEFeenaduasnt f ths MesaRirinGRER, degrainpnaclons! a@MEodsnds
that do not rptehttebLaVaininotR seglehcd Jned igaﬁ%&%yﬁoﬁﬁlh{go@s{m. iag{i]noof

nol ecul e (ALCﬁI\% bi nding to CD6. 10 The T1 h nonocl onal™ anti body

the present FHVEHENSS SR SERIRIE B REQAPNEI AR coni prising a
heavy ch& n and/or |ight chain having an am no acid sequence derived
from the aniinnatéd esibolipaaeon theapdRay velBhN ! hbsoneN &itody s
constituting an atQ%b}pOd%B‘gg t%el etion, subpst L}%ut ion, or addition of
one or severdl AN he FtiMBECOUFRECUFEY BTk Fiat AY JOBAomolagous it i 2adod
modi fi cat i onciddetuetdean set Sarthsih SEQUDOID: 30ASEQUIDND: Nr addition) 15 can
be inparted to the am no acid sequence of the anti body of the present
invention by partially nodifying the nucl eoti de sequence encodi ng the
ani no acid Fefrrenc eill Su@fbepﬂddbiiﬁﬂetgbd)l;jthé fpﬁ-ﬁéngp pﬁ{fm@edLﬁ&hﬂJo@ﬁ%&h@%f‘thﬁf
sequence ca . e a n met hod using known forms o
site-speci f ??:‘}gﬁ‘h‘{“ggg#é’s%%ﬁ ‘6’?1 E‘éea OEI%’Q& Kamples, g ‘ﬁ. Serveg e expigin g
5662). 20 Omdngipled dithecidvantitbodi nent of the invention represents a
nonocl onal anti body which specifically binds to Scavenger receptor
cysteine-rich (SRCR) domain 1(D 1) of CD6 conprises heavy chain and

| i ght chai nThaEkaniles wigdh filowangpset ithdp @in immidastaading tiRdaveaiiacsivhtieC h
is at |egst Y 0 1 n cid.s ence as set fqorth in
25 SEQ Ie% NG Ilmegﬁé(?)%E%w%h@ trlgfbeinmbs & tBrlé'?lg?%rgesﬁo%errﬁloﬂ]yrrg?ﬁ' Q%‘F t he
i nvention r Egprenesndosnad imdrtscletsiiad deatriptibodpr vdnvertiosylendtiidde ainplpydal inds

t o Scavengele. S&.ek e | gﬁ%@ i.n of.. i ch
conpri ses hghg\?y gﬁ%?%dug%dgﬁ?%ﬂogigf:& \l/arl adtﬁg% 5 %%g‘lgr@%%zr&%%%?\ﬁg t he
30 nucl eot i &l Bedaserited inmmereysphblicaticBFEDeidinglby way ofexamplesipl enent

t hereof; and (b) a nucleic acid nol ecul e conprising the nucl eotide

sequence set forth in SEQID NO 4 or a conpl enent thereof
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.



WO 2009/ 113083PCT/ 1N2008/ 000562 14 According to an enbodi nent, the
anti-CD6 antibody variant Tl h of the present invention which

speci fi calwg 2miondmss o Scavenger receptor cystei ne-ri ch PCIRTAPSAONRI N
1(Di) of CD6 will have at |east aboutl365% am no aci d sequence
identity or horml ogy, at | east about 70% ami no aci d sequence identity
or honol ogy, ﬁast ut.75%5 amnpo acid s%q(juence |dent| ty or
honol ogy, 65§ {CIHBNE AT RESeRE ingerdiar 1Bh &R lopingniermigolegy will be
honol ogy, atusb@msabcoadmc&wﬁl@%ﬁéﬂﬁ(bn%ét@htﬁ&ﬁhﬁenCe identity or

honol ogy, at | east about 85% ami no acid sequence identity or

h I , 90% ani. id t

ol o0 214 8he A RS 56 o SSRGS SGTAL Bl oo
hgm)![ ogg 3 1Bhwmas(fD@tﬁhﬂD6)98%mféxmg apdoth sﬁweneﬁttbﬁl,eﬁt{tﬂbbc‘.:ﬁ%sofmdabth!:xeaSt
abou 9 ce .l den in a I on
corres pon%l i ng uggga(r?nb%hgs a%‘h&‘ al“éfﬁ@%‘} ?‘hﬁ?‘g@eﬁ‘f’&g ‘gg%tbﬁ%‘e%ﬁtﬂ ‘i‘"%g?\"kf?

8c 2. The anfigheuy 20f piokideptheskind sperifiediyito ﬂuxdﬂﬁSR@IQtdomﬂtduCﬁ‘ CD6 and
conpl ement - Ctﬁﬂ%ql%mnt&%}e Kl ta%/twgt%)? kocg’ﬁ:t h &gt}est?gﬁg%%félﬁt @&EAR/de

of the present 1 nvention does not | nduce

cyt ot oxi ci t WirBEgADEDP. i n-vitro. The antibody of the present invention
does not induce apoptosis in-vitro. In another aspect, the present
invention further provides a preventive, therapeutic, or diagnostic
agent fol0 ditherldb myingdemnbsntiady ofithe gresent mventiounio dmmmpdﬂesan ankibaly

contains th nventiq

functi onal PCP glgﬁdén & ﬁgagarnﬁ%gg%he@ag’ﬂ%gndﬁr aé% 3en?“q S?ﬂ!ilfmcﬁ dﬁS}Vﬁd
dependent cyftt % F@ifpwc(dm)lcqféfﬂétc@yt%ala ot {ight chdin cortsGtuting @i dnyibody
i nduced by agtdeydbh O%bﬁftuﬁﬂﬁc P Fagé’iﬂﬁ'ﬁ of e GPlskral rh%#ﬁc; 91? B%Oﬂn%eéblo%-

the |ike that are recogni zed through the binding const ant
regions to W“F‘%éﬁ@‘ﬁ?@“‘é%p@céb‘g@fﬁﬂ@hmt(ﬁdﬂmrSUé&téﬂstiom mtekt@nad!r@détlmél | s.

I n cont rigst cat BRIpeR&EIND tl@%ﬁﬁﬁjﬁ:m seﬁl)éh&t&)fﬁe(%ttbfod@'gp@e p?ém{t%]cv@ﬁtﬁ)ntb& a

type of cytotoxi mtX i nduced by activation of I"'enent s
that occurs PEMRISUBRIIBIIREIThE Rueledtidp seayerich senpding ﬂsmalaln@ |agér$equmcel Sucknown
that the i ntp@ﬂﬁ&ll 1¥1Udlﬂ<fatlbﬁ1%§§ na@ibdtiak Tséq%@ncg%&y b GRSREY BY 2 n@é‘r& 'n&ﬂt%)f

subcl asses. known that such differences are

St ructural | AP ErRu B G oo e OREo SR R A et g {Ear RSV
2009/ 113083RBCT6sN2008/ 000562 15 A. Janeway et at, |nununobi ol ogy,
1997, Ctyrent Bi ol ogy Ltd/ Garland Publishing The.).

One preferred embodiment of the invention represents a monoclonal antibody which

specifically binds to Scavenger receptor cysteine-rich (SRCR) domain 1(D1) of CD6

comprises heavy chain and light chain variable region comprising an amino acid

sequence which is at least 80% hamologous to the amino acid sequence as set forth in
25 SEQIDNO: 1and SEQIDNO: 2.

Another preferred embodiment of the invention represents a monoclonal antibody
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 malecule comprising the nucleotide sequence set forth in SEQ ID NO: 4 or

a complement thereof.



I n ot her enbodi nents of the invention, the nucleotide and am no acid
sequences of the 5 variable region of heavy and |ight chain of Tlh
are di scl oYORIHFE3 est abl i shes the Tl h nucl eoti de and BHHE05E§62
sequence as expressed by the cell il used for manufacturi ng Tilt
Screeni ng nmet hods are provided for identifying additional binding
agents that 10 b hi.nd . t hod ail.
contacting a rcgfgfgghigﬁgﬁblé@:ﬁ&tﬁ#{%ﬁ?&%ﬁ?}%ﬁn é’ﬁfi" l(')?:il)%/ {%hétc’fﬁ‘]%a"sgse“t
speci fi cal | yinventiay whish SREHTISREFinis tePravangéDidepmndysthiresich SRR dmain
ALCAM bi ndi ngpli o tsh® wiYEeR VREY L rakions of CAM Fc was

i ncubat ed al ié)tngp?/vith afixed Ebgaﬁég)é_%ﬁggtagéﬁ%g?m%m%ﬁr O Fe
coat ed ELI SAttgpast aboutr(79%e qipiso @eid sequenteaitlendity orl Boredpgyerat teasti aboutof5%
ALCAM Fc. 5 Thi$in& %88 sbdieite isdgeest echaidaat 4 1, ' ANeY L ferent
domain fromt hg_ ALCX bi ndli ngg"gomai r? artre{‘?aﬁp% '.l]pg@etﬁ%l{@l\f%cgs,egléeﬁce
anti body whi EFHY erdometpsBGiniaas abot 8% eminomeidapqusncedtiontity arhomnleguaol |
178 (2007) 43&alautdbds% amird LRAMBGERL Mkiby J%oﬁol{b@%{)&? g]éagc.a@o @58, amino

dependent conpetition observed, suggesti'ng that "] ind to the sane

domai n namel 3FOSRENFF [fontipeorigmloms Al lsas ahorsO 6+ amine apid veqerico ientite bihods

are provi dechdhlogyPetuleat bl 986 ANTBLOKsesRAC LEARS BIL 'akf‘ea%%/\ltﬁg% g
an

scl erosi f transg)clf(ﬂnt rejection, Graft versus Host sease (C
Type- 1 dl G ATHRO 4iseau9rke [anfisy phpatologitin Bigtioriian eomrsponding forning acky e
T cell prolikadat epresaeddyies IS0 Nody M xed Lynphocyte Reaction, in a
PHA nedi ated 25 PBMC proliferation assay and finally PBMC ‘
proliferati Qﬂ.&n Ergs%rg]ctﬁ of tethered anti CD3 antibody and anti CD3
anti body + AGARRHRRYY |of PRRIEER HIVEPtoAT fosimaRt oingucsy ERRleTeant-depgndent
reduces expregsdsuity @EDECLiR-vitecept or (CD25) and CD4 on the cells. Type
1 diabetes is insulin dependent and is considered an autoi mune
di sease 30 rﬁgi atteg b%(IT cells. This woul d suggest that the T1 h
ant i body has '£REGOHH {5 RIS Bivertion dogsdcbinduce antibady depagdang extespritily
i nt erferisng (WDOC) ihdirpr ol i feration of autoreactive T cells. If the
mass of these cells are intact then it would |l ead to reduced
dependence insul.in..Hence it i.s possible that- i.n keeping with the
action prof iL[ﬁ’g a%fsbofj Wt e BressAt impson ‘Pcief DR U RAPERPER I ES-| n Type 1
di abetes by pronoting an anti-inflamuatory response in WO
2009/ 113083 PCandthg 08t 2S6esediGineentiti fthérQiowdsh proveutive) thefdpiftR1dC
acid decarb | ase and Heat Shock Protein 60, (El SP60). By.K .
ext endi ng tﬁ%&%ﬁ%a&ggﬁ div rs%ﬁ?aaesﬁgg? %gs%lﬁoém“é““?(ﬁhsgl&{fn’é{h%%&‘i"¥af’ﬁe
mol ecul e mayhenmiblectmtiboddf detbe ipuesdny imettionaor @ fugapoll frideRnPRplde an
-1( G P1)yp0r ks ir'{g?é ed mmc Exendin -4 maybe in an additive or even
in a synergistic Tashi'on. G.P-1 5and Exendi n-4 augnent gl ucose
medi ated insulin rel ease, decrease levels of glucagons

Antibody dependent cytotoxicity (ADCC) refers to a type of cytotoxicity induced by

activation of macrophages, NK cells, neutrophil cells, or the like that are recognized
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{epeﬁding on antibody subclasses. It is also known that such

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



and increase 13 cells by inhibiting apoptosis and pronoting
neogenesis of these cells. TIh may be effective in Miultiple Sclerosis
i n conbi nawpamwmizoss Myel i n Basic Protein (MBP) or Mel ipCT/IN2008/000562

ol i godendrocyte glycoprotein(MOG. 1@35Also Till in conmbination with
ot her small nol ecul es which play anti-inflammatory and

i mmune- suppressive roles |like Sirolinus, Tacrolinmus and Mycophenol ate
Mof eti | can half@eepeti 4 dmoreabighen (897 Enatitt Biology Aid/Gaianduidlishing

di sorders, Tpapsplant Rejection and G/HD. 15 These nethods include
adm nistration to a patient of a therapeutically or pharnaceutically
effective ampunt of an anti-CD6 binding agent that binds specifically
to human CD6"SHeReBRATHNRs1Of s invegtien, thsauclpriide prdamipe acigd Eanssesriithsg t o

hCD6. Pref ervafighieigion GPReady AL Right ARNSST 1H @Fe diSRsbd) ThIRRSELIRShRABKar €
nonocl onal antkbodles 20 1 ncl udi ng humani zed and hunman nonocl onal

anti bodi es, Wlegie| 2ak A @PiddSSANTRSR G| BBERSes DX (he ol HRR jusesyor
fragment s anfanmmtageaTaed fornms of native anti bodi es having
substantial am no acid sequence identity with a correspondi ng native

anti body, and sharing, substantial]y the sane bjnding specificit

t herew t h. greﬁmﬁ%tm%@b‘ﬁt FrSnBrIO‘”a &t éC%Bthg’t“ﬁea diipa tPB‘H‘,“gd?g&@tﬁoéfti c
co g}aosi t i(bnspgdilﬁbametlfmﬂ KCB6L Thése VinetaelisT @ntaild Sdreatin G %enc?%ti&@ﬂﬁs ,
and/ or CD6- nedi at e ti,vi,ty,. for exanple CD6 activity relat to T
ol 1 ot vatTanaor] oy el piadscphe G by e 358 Sk o RBD and

| i kewi se enploesnahinhibit@IECAN hihiding te@lg@Md.s t hat bind specifically to
human CD6 S donmain 1 (D]).and_.d i_nhi.bi M bi ndi ng t.o
nebe 50-Thavies PAIDIE onteediciy S REeAD: BT iubgied along ybe fhet
anti body of cohlentpatios exft TilnineatGxFc attdideEBISAe plaed Tub iwig detecad iaeta)l of
nmet hods, 4 ncl.udi ng. m-ted to. those that in,vitr ssays,
o Vi vo Knd et AR bRl R PR T e o AR
WO 2009/ 11308@ROT/orN2O88LA00E NG Jonminoiiemaingd. may be screened -
si mul t aneou hndi Vi t.el e i fi r . nopt

ur 1 od. _depiengVELT Sk V4 Rkl wBICR o TRRRC) Pl o' B 181 B0 o
enbodi ment , frwenddcf Be@00E 4A5hddlilt wtdompeted withdihithert iisv e dbjendtpergemtssay
for binding j - i i i j

nown o 1 neagRe ek o RS TP 5y b Bubloth Lo PngR el Babatd o,

i nvol ve Xoni toring the response of cells to anti-CD6 antibody, for
exanpl e cel In §thex,aspegts ofctbe inverdignhmetheds|agg previgdsafyo mptieisting, inBahihatpry s s |

change in ceblddt 108 RMAbRBbierdls, hhAPREY It abraR Nl N RD DGR as

cellul ar expression of a natural gene or reporter gene. For exanple,
such assays (H#yChindstype 1 dinbetani Thet hdi‘FOHQ‘HNaP aibodins pble ¢t iebibitoaist 'ci t
ADCC or CDCeclF@folifefsiBn a5 983%8cA 4 h QAP yrizflobyie REaBBNPRREM £ 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



10 that is in addition to the target cells, nmay need to be added, for
exanpl e serum conpl enent, or effector cells such as peripheral bl ood
monocyt es YWPBREN308/K cel | s, macrophages, and the |ike.F 2Hf§1000562
dosages and dosage regi nens to be adnrnistered nay be readily

determ ned by those skilled in the art, and mﬁll vary with the

phar macodyn e

and node of a%& Cnt;fnﬁpézrg @ﬁ% ?10'!1'11Fn Fﬁjzal ?cén%"[cﬁr% Efsﬁ L rPg% %Wu&hr&?efrhe
advancenent @ ({360 Byeatediog tidi shinotogid netouldi bugeasbmabﬂmtbwsmmrtﬁateb{d ent
of the synpt S it f S$ ted. with
Ol Do sy lgg@cugét St 38 REA Sectidel d@ﬂ?mg}ﬂgﬁgm S PriaR R g?) S
wei ght, di etrelaf?ﬁyﬁyw,calﬁxea@tl r%mﬁ)pbeamdl sditivoni Qvamin fdsysaas’ecsfashmd GLPesul t
in the need i T utlcally
i ecti ve dong Tt aBBRAERR. AR Rhe! RabiRERee UG RITAI TR LS

anti - CD6 antdngdufreass fosells h}émbtbéweﬁpomqwend promowebeencsneofalmsereﬂlzed | n
cell, tissue, and whole organism experiments. As is known in the art,
drugs are often tested in animals, including but not limted to m'ce,
rats, rabbit5lh aegke effestive inpiujdple Splerosini inatipn witkl &fyelin BataBratein a
drug's effi C{ﬁ/FBP)foPMyklﬁlﬁ@IgU@éﬁEho é‘gl%éprcﬁel@@ﬂbé)ease or disease nodel,

or to neasure a drug's pharnaco |net|cs xicity, and other

properti B, The f or egoi ng description of the invention illustrates

and descr i begisd Neh RIcBSBRhtidn Wil illep E\nalﬁqgl'eédlégw}ﬁéhyplaytarﬂﬁ uqﬂaﬁ'ﬁrlla%%"ﬁrﬁih
shows and descri bes representative preferred dinments o e

i nvent i on bUMMUSE SURBIESIVFRIFS dike Gisolimus, T@rctl’éi’“ﬁé“%%’é??&*?we Metil e4ve
invention i sia¢agRrbke tRfapbiR beRbfi¥sihiAASinHie diseRER] NahdpRRSRejection and
nodi ficati Orr:(i W}v—?nd environnments and is capabl e of changes or

nodi ficatio ‘thin the scope of. the WD

2009/ 1130383PCT/ | N2008/ 000562 18 inventive concept as expressed

her ei n, nsurate with the cf’albove teachings and/or the skill|l or

knowl edge of F¥fe PEFUS a ety ¢ 2dmppEralinh offi e ppicfedicd ghdensuticeln Hel ow
are further phviresdedailye ety ambul@sin HBAES6 KRG a&ht PEtaeids Qpe'a@‘céll}e

invention and, to e I ers lled.in the art to iljze

i nvention i E o bieap eggs c&’mag‘rrf)ﬁ%\) r?ﬂ‘ﬂf‘%esé’ﬁﬁm ’cthb‘[‘fs:‘ﬁtl\#i’ '\95’&“65986
modi fi cati orhefemmwnne:mwndﬂ@agem ffor Qisd mhea@mbthmtar@msmronu&eﬁboafes,t he
i nventi scrlptlon not ntended to lim.t the

i nvent i gir? té?cglﬁd’"ggf g‘rgernl)‘{fl fesdc Iagcg d"%gr@f’rhoc'o sS“t'biofhef S ﬁ‘feé‘na%d“ﬁﬁ%id the
appended cl ammenégobubns tuahees taotitioty | fragmenth t 20 natiiay@izediofomisen tngtivel 0 :
1. Nucl eoti n acid se uence of

T w1 pl SR R A R BR800 A, U Ao i et
tenpl ate vvelaetlbpslye,cﬁnddla@ﬁeg albmamtatlytﬂﬂealmmnhcémg spdefisiggbeeeiech. of Tl h.
Genomi ¢ DNA was prepared from NSO cells expressing Tlh. Amno acid
sequence was deternined Using ESI-TOF and MALDI - TOF. Peptide nmapping
usi ng di®f edenet alditipnelsaspactscdfitie myertioppdiagnosticy@mPositiehs kd GhethoGs wer e
used to evolygide i Ocpgt thise. y sed
in Fi gure 1 ?IOSHSF%J E{E&lm F;Pgr (e:%'(té romé:‘]l%i ﬁ’p%gﬁrl;emﬁatéae&b ﬁfce"gé%fe:] fl%ence
of T1 hin @@WE@M@Iateﬁtt@T@thHB@m lnﬁpvmﬁ’%d%ylvwsa&m&&?mahoﬁm ts
equi val ent ER. 080418y adi CBQ% ntaﬁﬁg@.?&%g @ ﬂuﬁ?fﬁgc&' E/tcg H&%ﬁﬁ?lﬂ@ ?ﬁéR

di sclosed in this patent uncti1onal "actrv on i ar get
CD6 as nent idenad 1i(R1} 4vd dﬁ@ﬁm@?mb@’@%&ﬁ@ﬂ bigding it i@ed beI OW.

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



20 2. Tlh binds to domain 1 (Dl) of CD6 receptor The ELI SA experi nent
clearly showed that presence of ALCAMin varying concentrations does
not prevenvOBNi¥/1ft3083n bi nding to CD6 - Fc. The absence @CTANIROROUOSG20N
bet ween ALCAM and Tl h suggests that tlhe bi nding domains for the two
25are different. When MEM 98, an anti body which binds to domain 1
(D1) (Castro Al Met al, J of lonnunol, 178 (2007) 4351-4361.), is
conpeted w PWPTEC%“%YH@rSéWF'?dé‘“ﬂ@é@oﬁséb%fdﬂ‘éﬂf’“%n%éfﬂnﬁ ¥ boBYHiEd &t
suggesting h&a}ﬁurﬂﬁ@a hieBéraghgt &n £hlaefe<§ﬂraﬂexd@6ﬁtﬁa ﬂ@asrehxyomsiabdanham 3R 3.
Tilt does not induce apoptosis in HUT 78 cel % é$ hal | rks
of apopt osi &7 I hguai raﬁﬁgwo%la'et#ﬁwe&fndwﬁ&%& H& "8 Wécﬁégytlhﬂ B t he
12 g ger 48? t 2{9 a2 gﬂa}&n@}iﬁaﬁm tmmal l’l@ﬂ?n 'E)E)thbﬁ’gent aubind g ahtd-dB60 lantBaeynSLan0.

: - e gnal ysis.o ot i serin t he outer
Fonfl ot or APOR ST CTere monTBOUR TR REIRSE R GU s e bog: o
menbr anes i sxapld @ineliay, dasidegh,ArRNexi phadbchlosie @l dgdis) changde Rr oqblhtzli- um
i odide (PlI) for the differ ntlatl 0 c_an rotic cel
annexi n v 1 Forehs oA BHEEINE e R PRERHPb L fr s
hi gh af fi ni by refponterrgmspﬂfmtﬂ\dxyible,s @rch re@saly$ unmi mdasdve ttho disiifd 9SHantidSA6
39-511 Vhlle PI b|nd ecrotic cel nnexi n-V- 5
Fl uorescei n rbl ?Eﬁégblﬁ)f Biég:r ¢ so?ﬁlaﬁsaﬁe?ﬁggnﬁeﬁegssoﬁ %Omponents’

di sti nguDshthlag ist ineadanmpttotthe: tengrdl cnkim mery| 1ced éd |be pudpeuﬂ, dbrn ensipleThemear | y
apoptotic pQ(P %{i}eng‘r(])r laf?ec?ornll llsAsnc 3 perl eFa?%lloE)d n?cH es ?Pébﬂésf)iﬁnl%%?llsm

apoptosis i S ANEXI N expée
obser ve t hatmadtbphageasanditir ltlﬂed apopt ot ic potential in HUT78 celts, a T
| ynphoma cell line expressing CD6. The HUT 78 cells treated with the

Thh, Optimal dosages and dosage regimens to be administered may be readily determined by

those skilled in the art, and will vary with the pharmacodynamic characteristics of the
15  particular agent, its time and mode of administration, the strength of the preparation
and the advancement of the disease condition (including the nature and extent of the
symptmﬂs of the disease). In addition, factors associated with the particular patient
being treated, including patient's sex, age, weight, diet, physical activity and
concomitant diseases, will result in the need to adjust dosages and/or regimens. The

20 pharmaceutically effective dose is 0.1-25 mg/kg/week.

The biological properties of the anti-CDé antibodies of the present invention may be
characterized in cell, tissue, and whole organism experiments. As is known in the art,
drugs are often tested in animals, including but not limited to mice, rats, rabbits, dogs,
cats, pigs, and monkeys, in order.fo measure a drug's efficacy for treatment against a
25  disease or disease model, or to measure a drug's pharmacokinetics, toxicity, and other

properties.

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



10 showed 40% of apoptosis which is alnpbst equal to the untreated
control in the Annexin V FITC channel. The untreated and the
nonspeci f i W48 control, hR3 (a monocl onal anti bodyPHiHaKREGIE
EGFR) treated cells showed 35.3 % and®36. 5% apopt osi s respectively
while the positi ve control rapamyci n showed 54.3 % apoptosis. This

data suggest that:1'I h does not, nediate apoptosis in HUT 78 cel

line. 15 4l.nve|ﬂt'aﬁa°neepéaf PPresesd; herein C?lawee%é% folie a??"f?fﬁg&fﬁ%% ai“f‘f‘”
expr Ie;ssi onI 0k siGPor KReMAEO6She Eg&ym&stlﬂ{lialem?lm&ﬁs Eregmaieuaarem elolsed 01E
B cells calle SO ce of .t.he, bral J
BNy 2oy Jae Y B AR5, RRRP Ll aBhcien e B B350

ai mof the eﬂq@esmmnn thearttt@umu-alﬂiel Lﬁ%nﬁﬁﬁmpﬁc{m’ oxdmlimeur;boaznﬂmdmﬂrf eitlence
I n 206Xp§ es I o 8f aQIO (= ureé:eo T% %F l‘ a qlCthDI‘lThOer e)é Ft?nts
suggest © RO BRPiSH aseﬁsqu REAGE R hoFe the ‘15ceolls as
conpared t o:ntvdsmloB md)rhlmglyTﬂnedwanmmd idoemtanddd tg llmntrfrlnet iovegtiamibitifeyform
absolute re qr . dens i i wer e
not used. I—é\?\ﬁ?ﬁe? h(frﬁm ‘%&%{dﬁg lﬁ ed'ré%ﬁ]g{e%gﬁ&%e@%r ecidslg%}ﬁé)gon%?ﬂgﬂ]ﬁ ® and
B cells is dehiarivd ebbodiiesser nable. 25 5. Tlh i nduces m|d ADCC

(Anti body Dependent Cell Mediated Cytotoxicity) Wen anti body binds
to the target or infected cells, the Pc portion of the antibody binds
to Pc reégeplt (le:lqotidas(énﬂl genomhendtph%ai)b aofl amaiﬂls@lckmqmdnemféﬂhy Nat ur al
Killer (NK) T pldAER&e GEUIS -
These acti. vg@ ezPe(?I} %ﬁégbggsg H amgla%g hs?tgtta %x]} cal&g‘r%aﬁu | es and
pronote cel tlctdem'@ti tltwmm@@@eﬂeﬂmc%@ﬁib!thoﬁe@mﬂ'm wgs Rispwer E8mAMQ body

dependent c ' y X lﬁm e e - an

2009/ 113083%@%‘/%5%?888 Lahied é& Be nstsa?lttééﬁﬁr{/gnl%slmgnESlt%%F At get
cel | popul aMASDTRFT Pagidpaagpipe nsng @aﬁeueetopnwmqa, seliding frypsk, - Hyad CFSE
(Car boxyfl uehee %@%ﬂa ﬂPé‘JoWeE{héHEa‘? lafidl Al dVdeq @it mhe TBerck WRLIBKATH N

based dye has bl ochem cal f';r)ropertles whi ch nmakes it partlcul arly
wel | sui tedFrrgme | iisy slighdly |diffiesens| tlﬁeJalr%ﬁmmhsm Frauco o (L 1holpgls

147-154] . Cfﬁﬁlﬁpn&qﬁvare&fsﬁo@‘gbmr eggﬂnsmﬁe@hﬁvﬁaﬁanmms s
acetate noieties and a SUCCInInld%ﬁ@eSter funct.i onal gr.oup In this

formit is hisnisstaiehgddhatibgseicnssdisalopedrin fhiynetepihis fUIWP‘E‘Cé‘P“%?‘Fti‘VE}% PBn

into the inf Rl tvd @srm&lﬂt«ﬂ.e@%fﬁemhme@M%ﬂeyxﬁer@@ﬁ@rb@w renove the
acetate groups, rendering the nolecule highly fluorescent, and

non- perrreable to the cell nenbrane [J I nmunol Met hods 2000. 243:
147-154] The, @ geds t6 @bhsin 1HDT) Ji&:m@}acgpm,are 10 incubated in the

presence or ence of t nti body, Tilt The ef cells (are
PBMCS har vegE‘f’eoEngF?"é’Br”Pe“ﬁa Eaéﬁ’né]f%g that presege «©f fthgWeWe?ﬁ?ry Pati os
(Target: ef t@etmfationt: does ho2 prevént SQh ﬂ:()lﬂ-Qﬁ)dl@nd) CD6 UbBd. érheaibsa’:hZQ of or
o 7AD)  enbamtinebuitl Al e T Th e e Pooiia SR PELORFY S "
are gated terc@f@rdsat e the Antibody nmediated cellular 15 cytotoxicity
of the targ Daudi. | 1.s r say, Usi ng
Ri t uxan whi el’i\hé’/{glgﬁ %%\R/ho Yo e mgo é t“a‘)&%c@{gé@f id t‘i;iem ﬁ)‘(’rao
showed gr eatigmurol)al78 J2007E Y30t 4561 i i yoinpetél WikiMh thandesra soseidepandent
condi tions, four. |n endent nt.s; suggest d t.hat ces
m|d ADCC i ROTRITHFE &ﬂlﬁd SUg&fsfﬁé)@\z} ?’nﬁ\ Lﬁ% ﬁ'ﬁa? Pon 1 Fimely gg‘éﬁgg of
effector cells. 20 6. Tl h does not rredl ate conpl enment dependent

cytot OXI38| t % 'f'l%es 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



The Al amar Bl ue (Resazurin) based assay is used to nmeasure the
ability of an antibody to pronote cell killing. This is induced by

t he bi ndi ngoabostinmsant i body to a cell surface antigen tepanshyshioxdzng
and activating conplenent 'resultingi¥n target cell lysis. 25
Resazurin is a redox-active dye which when reduced, changes col our
fromblue to pink. Recent data woul d suggest that resazurin enters
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5. T1h induces mild ADCC (Antibody Dependent Cell Mediated Cytotoxicity)
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30  and cytotoxic granules and promote cell death by triggering apoptosis. This is known

as antibody dependent cell mediated cytotoxicity (ADCC).
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cyLokines, BARPI: MifticAdde Jétﬁi?%ous ir%fz%ﬁgpﬂ hafRelodHEh 805kl ol
ATCC) are udéll 1@@1@6&0{;@@“ prelifesatioCishibitiony By extbkiog eldllysrs Wesgowetha TIWEM
suppl enent eq&)adom;lﬁry GH"B&@WT\??ZIW e WPTO%Q fl%gtd% PSRmck ™

L-d utam ne and 20 I nvi {rogen ynphonma,
ATCC), cell @a@ﬁle*e@ewwf éwsq pio-Rpfiammagerp cytokipgscBstimetemotiecepivpdamtinods

NaHCO3, 20 . |
(B, 20 WSRO ST RNAGERS (ADGLEOTRN) ol

cont ai nst02i H@‘i"mg%%ﬁomaﬂﬂd?@l thz&v mivkese péide exirprpqus @%mﬁﬁ%ereavm@r%%e PBS

(Invitr Ogen)naﬂP B\ e Rednk Pk toQétHk@dthﬁDWléGé%%ﬁg th&! TR iMESi8 T'Séﬂ as
Ef fector cells: PB are 20 isol ated Fic Paque éArrers am Cat

No: 17- 14403r°’1€?33tl°m|l&hl@anaéwgiﬂ@w@@m ‘fﬂerkergaﬂlk@ﬁPN Band geceesan of Bee

obt ai ned fr o &@-Iei yss@ﬁnsm& a@ﬂﬂo@bwﬁleb@gmgﬁcﬁ@ Habt@® ?gamQﬁ*fluﬁnaf
cultured in RP Inwtrot% h contains 2ing/nm of NaHCGCS,

en
20 mM Hepes! OUFZW[L S@f‘ﬂttarﬁ‘sﬁ?s"a % ‘( fnhitngogengynthesis mediated by
15  tethered Anti CD3 Anti CD3 + Tethered T}h and anti CD3 + Tethered ALCAM Fc.

9a. Titration of IL2 in naive PBMCs (Peripheral Blood Mononucleated Celis)

IL2 is a cytokine which is necessary and sufficient for T cell activation. It signals

through the IL2 Receptor which it upregulates. It has a critical role in T cell
20  development, T cell immunologic n'lemory and the development of T regulatory cells.[.J

Imnunol 1995, 155: 1151-1164]. From this experiment an optimal concentration of IL2

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],



25 Anti bodi es:

The follow ng anti-CD6 MAbs were used in vitro:

Ri t uxan (Genentech) hR3 antibody (CIM Havana, Cuba). | X PBS

(I'nvi tr ogewoCaty/mamss 10010) . Coating buffer (NaHCO3 - 8. 4gT/INBLNB562
3.56g, in H20 1000nl pH 9.5) 30 PBS/ ¥ween (0.5nl of Tween-20, SIGVA

i n 1000nmL of PBS) Bl ocking solution (1% BSA in PBS) 35 RPM 1640 (
Cat No: 11875 Inwtrogen WO 2009/ 113083PCT/ 1N2008/ 000562 28 | scove's

DVEM (I nvi t
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30

recombmant standards or test’ samples to form sandwich complexes. Following
acquisition of sample data using the flow cytometer, the sample results are generated in

graphical and tabular format,

From these experiments it is clear that T1h causes inhibition of naive T cell
proliferation and this is mediated by substantial decrease in pro inflammatory cytokines
and also reduction in CD25 and CD4 counts. Addition of exogenous IL2 is able to
recover the inhibition as well as increase expression of the pro inflammatory cytokines
and also increase absolute receptor counts of both CD4 and CD25. These results would
suggest that the inhibition of T cell proliferation by T1h is mediated by suppression of
IL2 and addition of exogenous IL2 causes a “gain of function”. We also observe that

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

10. T1h does not inhibit memory T cell proliferation.

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
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

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



20 FBS. (Fetal Bovine Serum) G bco Cat no:10082-147 Anti C06- PE,
Anti CD6-FITC, Anti D19- PECy5, Anti CD3-FITC and Anti CD4- Al exa AbD
Ser ot ec, UKD 20B/18MBEROr m Rai nbow cal i bration Parti cl es BCTAN204g/000562
RCP-30-5A ) CFSE (Sigma Cat-no: 21888%, 7AAD (Invitrogen Cat no: V
35124). RPM 1640 (Invitrogen), which contains 2ng/nl of NaHCOB,
20 MM Hepes, 2nmM L30. G utam ne and 5% FBS (I nvitrogen). 96 wel
Fluotrac 60 Jilltighibigs T ceb prefifergtion iy é!"f?érlY‘BP'E})CY*FI‘Féa?t@FIW‘H@ by
exanpl es ar egpidsan@®aleemy of illustration, not by way of
limtation. 35 WD 2009/1 /1 N2008/ 000562 29 EXAMPLE | a Tl h and
ALCAM does WE‘F n et of | WH%h%EE s HemerPetRslly P ERIEvIRii ey iter a

(R and D Syﬁ“hen‘lﬁ&y h8DEY amiharabRsistiti ke tﬂﬁb wWhichORdsi B@n bidfdaar the aed

ol ate vad RERRSREaTEn (LR st A it S8 on AP BET R ey o

wi th PBS TweediorGs typifies @que I@hrll)ypro]ﬁ@ﬁﬂ\le gghasdofoldeikddrtsy pedidrico Bf éfﬂ';%oBSA +

0. 1%ween 2 nd.. i cubat ed f 1 hour at

A ter | noubBriPBYs sEptE s SelRiesd 2GR eon e riien bacd e,

f ol | owed bysiinheatadhe ofigioal redtidd. h rmnocl onal anti body 10 (0.2ng/ ml) and
.rhALCAMFc (R and D systens) at varying concentrations. This was then
i ncubated for an hour at 37C. The plate was washed 3 tines

subsequét | }glotWi fidpulRBSis Tofedivgerio T Hyenphedjis lﬁﬁmﬁbﬁnﬂe m‘ aa LR hunteasn ohg G
(Fab)2 ALP 0 ed in Kj r d _

i ncubat ed foF u% 9%0832 reﬁflerg&ﬁf’ms?ﬁnsl?ve t{é(!;a%\/\/}}tesn?v\“/é{teﬁ e c(r%H1 gggW% ' BBs
tween and 20b@diktiof Ip i lattanpme;wlcalﬁhmhatae MPRPIB)% ugrebEnsiag eopubitidh
added to ea t nd
5 i nut e, PSR sy oPEIRR S suibitedr bl o BihnlRE RATEHAYD
Reader. Th el\@Rpemon@an nicellirecapeize allogenic ¢lass PridEEnedeaytes Ah_tbﬁl\vtlmnlator
varyi ng;gongd %Q%E@é}oﬂﬁﬁt 9191%5 Hée tQ"’tl?egéaEitffm:gh&sflie%@&pl' g@%;hor B, &P

recept or. nce o etition et ween suggest S
t hat the bi ﬁ@mrﬂg rdwnndennomldﬁtlon féth antoCh e luicompleapnt abqﬂlsbwﬂ@e M}R@nd .

prevents generation of CTLs. Accessory. cells like macrophages have also been shown
to be important for MLR. It is now realized that the role of macrophages is to activale

the class Il -MHC restricted Ty cells whose proliferation is measured in MLR.

20
In the instant invention one way MLR is performed with Raji cells treated with
mitomycin thus they are the antigen presenting cells while proliferation is measured on
PBMCs. Previous literature showed that Raji cells express ALCAM [J Immunol 2004,
173: 2262-2270].

25

From this experiment it is concluded that T1h specifically inhibits one way MLR where

Raji cells are the Antigen presenting Cells and PBMCs proliferate.

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



EXAMPLE Ib Tl h binds to donmain 1 (D1) of CO6 When MEM 98, an anti body
whi ch binds to domain 1 (Castro AA Met al, J of Inununol, 178 (2007)
4351- 4361.wp 20v/1esmspet ed with Tl h there is a dose deperrdanN2@&000562
conpetition observed, suggesting that?7both bind to the sane donain
namely Domain 1 (Figure 3). EXAMPLE 2 Tl h does not induce apoptosis
in HUT78 cells. 30 The cells were harvested and 1.5 m of 3.3 x 105
cells /m (pfdlifexhtionein| asdos Mar@adept nerner. s dsiacsieveq Wakdie s PMmagtiosh.

Requi red anpupt.q %Lwan%gu%ggaé /oiﬂrr/%ﬂe%f@l#@n{afar LRSIRES M Sy iy B ERs, igmBke a

final concentration o n the control dish, "no anti body was
added. As dlLpwrilfNye control cells were incubated with rapanycin at a
concentration of WO 2009/ 113083PCT/ 1 N2008/ 000562 30 1.2 ug/m. Cells
wer e- | ngub%ﬁgtgri Y EhdvERagt 37C in 5% C2 incubator. The cells were
then transferred to FACS tube BD Fal con Cat No: 352054 and
centrifuged at 1200 RPM for 5 m nutes at Roomtenperature (RI). The
super nat antColldimegiansiceeH gurand r esuspended in 2 M of PBS and

centr i f ugedyat 7§-gl®&lﬁ?t%}fo§fa_ BurtinRES lidd fréf] ATECS ae uSedRR st 8. TElB
di scarded and 1000

_of Annexi n-V-Fl uorescejn | abeling sol uti S
added and (HRUBEIESN Fistve s BMEM SRPIEmerRErD: TN S An ?&i\&ﬁ%@g’ﬂﬁt h 2
m of PBS and ieped binfigetutahind 2000RAM Y @ivitogsi)nut es.  The super nat ant
was then discarded. Cells were resuspended in 0.5 nl of PBS and

acquired by flow cytoneter (3000 | s were gated) W 488nm. .

exci t at i on.DadheRils {B\get! d-yrelems. rﬁ—%féﬁccedﬁéﬁ%%ﬁwfegr'}‘ﬁ%a{:f‘#%v 10 PE
Texas red chanmel2nfennl Gl NaHOOSXAIINMW depsie 2aMl BiGlatamire ssinfl%eFBSn t he
rapanmycin treated arm were run to enabl e conpensation. The HUT 78
celI's that WH&eMeated with the TIh showed 40% of apoptosis which is
al nost pqual to the untreated control in the Annexin V FITC channel.
The untreatwil.285cetind B kel honspaas); fdets art dubimey if MRBEMING | Wigdy portaimat ed

posi 1 ve. camerdi otk ERpat R iR Tl LU GRBEANL 1B el RAF e
that the Tl h does not nediate apoptosis in the HUT 78 cells (Figure
4). 20 EXAI\EEJ'I\EC%Peripheral blood mononuclear cells) were used as Effector cells: PBMCs are
20 isolated by Ficoll-Paque (Amersham Cat No: 17-14403- 03) mediated densily
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 (0.5mi of Tween-20, SIGMA in 1000ml of PBS)
Blocking solution (1% BSA in PBS)

35 RPMI 1640 ( Cat No:11875 Invitrogen)



Difference in expression of CD 6 receptors on T and B | ynphocytes
fromnormal individuals. PBMCs were isolated by Ficoll-Paque

( Amer sham EQ20094t13087- 14403- 03), nediated 25 density C&QTWFWQ’QQ"P%
Bully coats were obtained from healtﬁ§ donors and al ways harvested
fresh. PBMCs vvere t hen washed in PBS. The PBMCs were then re-
suspended

PBS ( sity of 1.5 x 106cells/ml
and 100ul ‘é""ﬁd é\gé%gf(éﬁrgﬁew t@BﬁSH?b(g;%?I QuL of conjugated antibody
(1: 10 dilution) was added to the respective tube and vortexed, and
t hen i ncuba After 30 incubation, 2ml of IX
PBS was add‘éﬁmt“b lgﬁﬁﬂ‘“ %n%éd‘gﬂdﬁttbhgn centrifuged at 1200 RPM for 5
m nutes at RT. Supernatant was di scarded and cells were reSuspended
in 0.5 i nL Biotek RiaRBSadeo (Boengy MeHERl |s in the flowytometer. The cells

(Lynphocytes) were Gated for a required population (3000 cells) in
FSC and SSCPOdSPHE m.ffat no: RCP-30- SA) Rainbow calibration

Particles is dshgma?: urred along with the above tubes in samre WO

2009/ 113083F2®]3h¢rN2fB®®ﬂ0®:©‘66Hea’£t!1y violividgd edlettehgs. EDRe fdculsines c@it e

Mean Channe Q’L\ng (e Ryg44-8! ative brightness) for each peak was
recor ded. Talc annel 7ﬁlurrber was converted to Rel ati ve Channel

Nunmber U&ing the following formula i. Relative Channel# =(R 4) |og
(Mean Ch # Bscomjs DSVIEM Mgtisr(Enviogeraupplamentsd with 18 FB85Eptal bovine Serum)

Apoptosis KIT - Cat.No 1 988 549 (Roche)
15  Flow cytometer : Dako Cyan ADP

Ficoll-Paque (Amersham Cat No: 17-14403- 03), RPMI 1640 Cat no:11875

(Invitrogen),
20 FBS. (Fetal Bovine Serum ) Gibco Cat no:10082-147

Anti CD6- PE, Anti CD6-FITC, Anti D19-PECy5, Anti CD3-FITC and Anti CD4-
Alexa AbD Serotec, UK) '

25 SPHERO™ Rainbow calibration Particles (Cat no: RCP-30-5A )
CFSE (Sigma Cat no: 21888), 7AAD (Invitrogen Cat no; 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



A G aph was plotted the with the assigned MEF val ue for each peak vs.
the Rel ati ve Channel Nunber on an Excel sheet to obtain a Calibration
G aph as swowmorim3oBs gure 5. The RCN for the CD6 anti bodgTaN2008/en0sh2B

cell s was obtai ned, which was plotted@on the Sphero calibration graph
to quantify the CD6 receptor density on the individual 10cells of the
various sub EI ynphocytes. The fornula which is derived fromthe
graph to cal e nunber of receptors on the | ynphocytes were;

a. FITC charifigland AIZ08VI dabs (236w tb thRkme Gamnmlby E1MSR3. 6 " 373" 15CD6
receptor density is 10 fold nore on the T cells as conpared to the B

cells. The diff Ln_expression pattern jn T and B cells was
found to becil Fé‘é%e[?%?&dé““ﬁf? gﬁ?%dsfé)s?’“%iél@&ﬁ)ﬁg)&*%ﬁdlk?&?dé'égowg quiknce
EAnti bo/dyi Depé ik vaCadded ne elicatwetl of,‘j(t%tvgmiTainbyMaﬁgarﬂ_@ra&eE‘hél§]|a{|e|vl,ais?SS
HUT 78/ Daudy ). : . ed in PBS twice, The cells X
le were re- g%%ﬁ}gﬁﬁgﬁé]?{l&h?%ﬁ%fg% gdri"g) Cﬂgﬁl”—_"aﬁ}ﬁﬁélérf?ﬁ“éﬁhi e @reer i on
of CFSE is Sebpafiucaty, 260uledbhclieg fohttinp €2% @Spi -€ 8.1 % TeeacEnihnat PER) vak
CFSE whi ch i 5.channel). Cells were .
noubat ed f o0 gRE el BR P4 fodk 3P PE SHR SABAGE. diupl w8 sloBisesinas
added to st afht RS rleeen ithiice, Gellowed Wer erenetiiied ¢iwltie mainbdlor2l rhtilRBM 5%

FBS eachgto S, cel |l preparation was, it hen
re-sus pggdeéd'%ggégl\e/lltnh ﬁ%‘g%%agg?%agﬁp%%%ﬁgi % 9’5}6'1“5 poseenthions ﬁE‘F S and
100ul (104 #&sningpbajpdsfon geiberrab3 Eachhd plhte oves takied 350uh sofseqrhilypatly

5ug/ni, | Mebn. ' . i 1 ] d f
50" T nut s Sp S el 0o O SESRESY NG cidReRr 2 DndoBE Rl '
rati os of 1Dblpcking buffer pvas@dded pnd incgbrtecofor Adiopes3FeE.i the Harbess withed
f i | | rl i 53 | - . .ll are h b

inal vol uMByesifBeiss hikes 504 oit &k ﬁ*ﬁﬂg) hdrl) g@q%[}h Egﬁ@«g{pf%ﬁ%s{rﬁt% ) was

centrifuged for 2 mn at 1200 rpmto pronot:¢ eraction
and i ncdbat 8ed® 336 Ve apbocytated 96 SHIC tilberoltior deselops wened il fionibeesed

for 6 hour SRuiduly Rsl:ikeanit a8l 48ing hONBTK NickdPRATRLE SRS B RS L1 Ve

control. Cells were then washed wth | X PBS. 100V
(6. 25ug/ ML) "HisEeSdefdae PN I FLLAd 3 PeTing REGeRRI0GEIess 18R prpet Tlh

i ncubat ed afrod Girkipg 1 BCIT6 Rk RS, Tﬁeabk&cwc%,nwﬁiaﬁgema%ﬁéﬁg%né RHD
Th t was

down at 1200 RPM at 4g_for m nut es. e supernatan i'scarded

and cel | s WHBESSPARAL s Linging domaigeier the twe arp Xiffemst (F@atdd were acqui r ed

at aroup@ 200 events / sec and viewed in the FITC and PE Cy 5

Channel s of Exhsrdrlow cyt oneter. CFSE positive cells 5 fluoresced

bet ween t he_second d thl'rd decade in the log scale with no spill
iy binds 10 domatn

into the PELBYPBILH DB grEP6 ot 3000 FI TC positive cells were

?gtE egy f5 or aWded MBS, po iRty %éch?iﬁth@seﬁt @cgmpg (E_@M&Aﬁgi)w@: pi J AP
posj ti vi eval u (Figure 7 an i gure : Yo}
i ncl uded i nfn{ﬂﬁlgo a&%maa'yﬁljﬁsm’ Hﬁ)ﬁo"g&??gi‘?‘FI’CTHhth”ﬁdﬂﬁ doshelersndefier e
Ef f ect o2 t amoggttitvalobseradipggdsting the botkt bidi tb:te sathe A5mait nBReIAMImbin100.
The % of 10@&3&)@8«9& s was talcen as %of cells at the Top right
quadrant in" F PEcy5 dot plot scatter. (Figure. 9) '
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



EXAMPLE 5 ADDC by Tl h on HUT 78 15 Based on exanple 4, ADCC assay was
done in the sane assay procedure to exam ne the effect of T1 h on HUT
78. The ceWP0M@i#8s ncubated from 4 hrs to overnight. THETHPRPAEPZand

consistent result was obtained with d%ernight incubation. The in
vitro results fromfour different indi VI dual experinents suggest that
TIh induces 20 m|ld ADCC in HUT 78 cel W th overnlgh |nc bati on

i n presencel dfe/effeds UPl‘cé@PP%ectqﬂF"@Eﬁhéat% 'C i §% Clpdnopsyt REEE Y6T°T| h

does not mﬂér@&ﬁms@ﬂ@@k@?ﬁ@g PP dehn @4t ®b0352054 ¥nd mﬁlﬁﬂ t@@@ﬂ ed
human serum (m ni numthree) from whol e bIbn?d was col | ectcg l?ed;;rl | e
(o Srca*‘&

tube the bl BBy RaS mippeRdRegy Emperatye e HpEsnatpR st st 4
hours and i gszfdliéd fnuge,d APRI0LG dettfifigld m mmaulm’mes &ﬁﬁtum Ms’rhe

harvest ed; al i quot ed tor et cel

O 5% Ser Sl g ARt g 0Bt Arveain ) HEhei S bbb e
cel I's/mL.  ApfdedodynddBaedliolt UI-e8imirat BTl Thid @his bufem;heamltnm ndlfof PRB afd nal
desired concentration t ed a 4x t i nal
concentr at i g:ﬁtrl(ﬁ]xgeé at P%’C@‘gﬁ E’gser'ﬂ\é\{a? ’131 §u?ﬁr%§“ EandEn dﬂsc?rﬁecil%% d
1:10). 501. Jv&ree@seépeﬁﬂeddm D.L‘lt:ﬁldofd’tBSI dnddyquueld bynﬂew ogmnptee(ﬁ@no cafsdmﬁﬂl 1L
of cell sus 0 000 cel h

96-wel | fl & ?51 tgr#‘ ?’%f a E so%r%g con roIcqarm @9%?‘%%1 hé uded
target cel | BE TW@s M%AMB%BP%&%MUWI@@%BQM&& sampPles &l tbmeapamycin

(spont aneous deat h target _cell.s + serumonly (background
lysis), andtTgﬁﬁﬁg?’ Weéee'il%’%o ?a&%@%ﬂ(’[ or maxi mum cel | death). The

positive control was WI-2S cells treated with R tuxan at different
concent r at | OisHUBESwelld thpl wtre treeisd witls thsakldcshéwed $0% ofizppiasis Jvhiofl,is

50uL/ wel | of, Al amar I e S
5i ncubat ed %l{?giq’t equeH a}eq@ﬁ@%e@%qﬁglr légkéegﬁg%xw FiT%E?aéhg TR a&l%at\é\@
spect r ophot aniethe no1Bp®if@kanS§7¢tb’r(QWMtﬁﬁd)m trepted Selisrahexed a1 Vft)ﬁ‘d Wﬂm :

d |
Ie rnTl d 3 i Ieo ?:Dca%)op%gg %ésééc}“/él)y w%ﬁe th-gggsn{ \%Sééhé‘czl r%gl?aﬁ tﬁ%ﬁ%@té’@ f aggﬁc?s igNot

i nhibits Pl-ﬂ&lnsréda agscht Fhahish a‘émdeespnobmpchéﬁ apdpenais e [HUT ??e%ellafﬁlg‘&%l |
cul ture:
4),

20 EXAMPLE 3

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



Whol e bl ood was extracted from normal individuals after their consent
foll ow ng standard phl ebot omy procedures. PBMC were isolated by

Fi col | - Pagwe 20ddnmsskham Cat 15 No: 17-14403- 03) nedi at edTdrIBS/000562
centrifugation. Buffy coats were obtd& ned from healthy donors and

al ways harvested fresh. Cells were cultured in RPM 1640
(I'nvitrogen), which contains 2nmg/nl of NaHCG3, 20 nM Hepes, 2nM

L- A ut am neslagdsetOys. ARS f(ubnesuehamgmn)Chaml Nymbﬁxdwt@atpfpcbrlgﬁteﬁrs@tfpbn

i nhi bition bé FI O\é\{’agé{:‘%’é | 7}1‘3" W}% §§F§iﬁl REM3 WRE %OE@J&?% %laav@

washed in PB Wer e re-suspende Intl of
21i M CFSE chaadNurder wing the 8BSvinglirhslawer e i ncubated for 10 m nutes

exactly at 37C. %anf %fhalﬁg ﬁ(%ﬁnﬁﬁﬁév@ gged to stop the reaction.
W e

Cel I's were wash PBS. The cell preparation was
t hen re5suspemdeWhmrnRS—Rﬂboll@fonl?BS2éﬁ) 25 a cell density of 1.5 x

106cel | s/ m n%ln\%g d&éiCI ﬁe ad ﬁ% %fg gﬁe%%ﬁpalﬁé‘@ ehdhRak 0BMW/rRfative

reqw red an n I ¢ ant vari ous concentrations
(5Cug/ i, EBangéliifumbeomsangieel sherd toeo%ugﬁ#@rqieg Fephiag giopy hEBreadded
and i ncubatpdofQre gﬁe @gg%g@odztgn%ﬁd Podth wak oﬁased/\mwada@%&@d gach

tube and centrifuged at m nut es at g]a @fy t he
unbound anthelfiptisro calibyitionf sraghne, quanify IﬁBS:%ﬁeCélﬂﬁfe‘éf“?‘Bf Or‘c WS "'g | et
i n_eacht upg, of tBlarhis Edﬂeet@@;g{mec jigs, RPM . 10% FBS was added to the

respectlvetube o stinulate roliferation. The tot vol une in
the tube i hofermelaavhidhds derfgr ﬁeah e AFPh 19 Girulste thpauTRes © ?Eﬁﬁgﬁﬁ?ﬁ " The
tube was v@Ly cﬁé}qyér@cubat ed for 3 dayrat 37C in CO2 incubator.
Cell's were washed wth PBS and spun.dgyp at 1200 WO

2009/ 113083PCT/ | Neod8T6chHes!l 37! at 4C for 5 ninutes. Supernat ant
were di scarded ang rgEsiapendec 3.6:9800*ul of | X PBS. Total 20000
events were acquired at arou 200 eve sec_and, vi d i,n.the

FI TC cHann&IDS receptor density is @? ‘Fﬂ‘ﬁ@ﬂﬁ'ﬁ‘qntﬁd{s "’{S[cﬁ‘ﬁﬁarfdrfc’h*ﬁm%ﬁﬁkﬁ ]1?“" PHA) *
1 00 5(Wier gRfEAn iRiehprestith paticth RMEanBiBveitdvis foud tBbididcinible (RGgid &. al one
PHA +hR3 = (Pl A+hR3)- Cells alone) Cells alone is CFSE +cells. These
data suggest that Tl h anti body nediates the inhibition of

proliferat ESAMPLBHA st i mul at ed | ynphocytes in a ‘dose dependent '

manner. Ther1Reakeshad ADUC (Ativaily Dependent Cell mddiatadaCytedxiaitgng t he
i ndi vidual s due to inherent variation anong normal individuals.

However2dover al | o) ndent hi b t| on
| erphocyt esTa(,gg Cegglgg &ggldv\#)/ﬁ ergﬁerv and ghgﬁ)m§§s% ?ﬂ]?gells

anti body hRBx (i @ert ec-dudpenBedjuri el 350 25p CFSngneenlr@t)On (mgatgmf\pﬁggs
required for each cell type to pick a concentration of CFSE which does not leak into the

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



Tl h inhibits PHA nediated | ynphocyte proliferation even in a 96 well
pl ate based Al amar Bl ue assay PBMC s were freshly harvested and

r esuspendedoi2009RPM83 5% FBS at a concentration 20 of 4 PCTIDZ0686005&
/m. 50 jtl of cells was added to eacdh well. 100 ul of antibody (Tlh
or hR3) at 2X concentration (20pg/nl) was added to the respective
well. 100 pit of nedia al one was added to the non antlgo%z ﬁw\l . The
pl ate was titkincibacdbad¥Hfdrds miantes. &slinhyere washedwith £5P

concentrat i (2099 &) s YRsuadded shferiatit RS RRREAYE al€lcbl Here
stinul ate t e proliferation of |ynphocytes, |n theﬁ{ré&gm ni gg wel, | s

25 50 ul odsuspedied i) BEdeY RES. Fallcuerdaqapied atemuy veai§4 3% 4 wel |

in all wel lv%w %@%&kﬁ‘@&d\fﬁé Br@smmrs%&ithfe%wtdﬁmwﬂwﬁsa pbstth&ceﬂl@Z
i ncubat or §

of Alamar bl ue go ai? E@ \z\@ ﬁle
i ncubat &d @v@pmtbhwmtae@@ewﬁ@dblﬁwa in gipclog pelpoy L ae Rl g,
measur ed Oppacy BeGhiRRNQHARREES008 mw@kposwwﬁawmb@amdtfhr &Bi0inrthis
excitati.on, 590nm em ssi on, and sensu} F ¢5 Tt}ws asgﬁy
rei t er at es PepriatioBCPer¢sRigs PEelRe shoRngd ’Jb?‘%l( AL Pooe‘ﬁwb M ocyfj es is
signifi cant(hgmb PERIFRE BN Aﬂé’oexﬁaﬂd‘eﬁ i@ thewedaulabat Fbin roh dperdfic annbody
presence of non specifjc ant hRR3. Th| ~ Wi Vi OUS
experi nent %Lﬁl wers Ffgeiex / té"g?tcﬂebzs ?CI‘B% i igig 11 h?%ﬂqﬁ% naéldag\géa %(ra I
prol i f efpat i,98htosEias teReRes %A kel Rl & theSTupwipht tmirmhel FIARYRECYS det @t WO
2009/ 113083PCT/ | N2008/ 000562 35 PHA nedi ated T cell proliferation can
be conver t serEREEEUE-Conveni ent plate based assay format as conpar ed
to the previous experinent which was Fl ow based (Figure 17). EXAMPLE
9 5 Tlh rempmggl'i feration of |ynphocytes induced by tethered Anti
CD3, Anti + tether gﬂrﬁ)@ and Anti 03 + tethered ALCAM Fe 50 ul of
coati ng buf“\‘lé‘? REd1h g 96 well plate, 50 ul of anti CD3 anti body

of 2 x ppncentration (lug/nml) was added to the row A as in Figure 18.
50 pi of argasémdyexdmbmm ADJC anvust tes done 51 the sNeLAsHRYSPreGER R 1@ prepmine

serially di, %@f gtﬂi‘\fgqoérgﬁugfﬁt Tnd' B0 \Je%VYPJ::ub;th H%ha”cgh@ ﬁ&&hgmnﬂke

electronic®t coa er was added col um
of Row A- E.qptilnel gall ccmfsxsantncmbdiyaS(oTﬂahm(ﬁﬁ189veﬁnghALf@M'% (9-12)) of 2X

2 /L t t
tinal concalbratinibl TR et ﬁd“é@ﬁ%‘%ﬁf’%?ﬁ"%"‘éé‘%gmé“as?‘?ﬂi“‘ﬁibody

and thezolarmﬂmaDCGnmdﬁﬂT 4B icolls, ofith pverigipseulAangis Pesence §f efecter of

0.5, 0.25 ,0.6 gl (Figure 18). 100 ill of TIh or hR3 15o0r
ALCAM 1 pg/qb;{f"vég 1<E;)1lélﬁrqj?11)21)o the respective wells as control (as shown

in the tenplate). The above set was done in three plates, for the
Medi a contr h and shR3. The plate was incubated at 4C

over ni ght for € antibody to bind to theénl at e. B|0Ckl ng the plate
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



20 The plate was brought to roomtenperature and the antibody in
coating buffer was aspirated using vaccusafe (IBS Integra

Bi 0Sci encewp,20mn3mspeci fi ¢ binding sites were bl ocked lperadzhosgpo2Q0
pi of blocking solution to each well 33The plate was i ncubated at 37C
for I hour and washed two tines with PBS/ Tween. The third wash was

given with the RPM nedia. The residual volunme of nedia was ren&;ed
careful | y. +25 dAeie (gehtansws pehdskibh targedcells+ pEmenly §ockayyngd disjsk pn

added to each we il @lW:hRB -~
concentratlaégfts\/%bsé+ lé %b%g&[ ﬂ%’g‘?%'{s“%g‘g? f@ %Eip Mldgg ;. wa : .

h
nmedi a were caddneated with Rgguxpa i diffpicaitcencermigions @v@’Pl PBFea"t’Qéé“c\R}é?t“éj torf
| ncubat ed % thit’)h%"l%%]ﬁ"svel?gf gl%ﬁa* Bt R8s ﬁt‘fb@@ee{cﬂ GéNadmarthe Sate pdas of

Al amar Bl ué i on was ad to each well and incubated ov n*ght
at 37C i5n mebase;zbo@@zlghhwaé@ol‘luowemﬁ|Iv8?aé%fe%%%snﬁ§ff 80*8“1@%“

fluori met erg ,cgggﬂﬂr@t’ Wit dnlﬂ'l Q:é‘cf}at%ns@ﬁdnwaE@)ssmsme@dmwltyhsfxdlhe atl on
at 530 nin“3 e (

mssion at 590nm (Sensiti vi ty
2009/ 11308 3RAT supe0RAt U0 5o nggnduse PS#BP?T%R‘"‘F%H" gft ‘%aét(hg‘r"ggsint i -
+ Tlh and anti CD3 + ALCAMis synergistic over tethered anti-CD3
alone with respect to Bliss analysis (Figure 20). EXAMPLE 9a 5
Titrati on @FXAMPLET nave PBMC s 100 gl of media was added to all the

wel l's. 100 15 NcaME AL mBRo@fe Prblifératisng/ nl) was added to the
first rl(j)Ow A@hlm‘lﬁ%l) Fromthe&f ?r%? rﬂgw 100 p.1 was taken to do a

serial dilution down the plate till row H 50 gl of the PBMCs
suspensi on &8 1¥esa &fleh®ddl) was added to all the wells. 50 ul of

the nedia or antibody (TI h or, hR3 10 1

added in th‘@hql@é?b@ét‘f’ﬁ‘ﬁee%ﬁfad figm ‘“F?’héff‘ Vi uﬁléa“o‘gog%gé% Wﬁ%h

p} atAI e was :3 s:ih%'é?@bl'ﬂ%&t&ﬁy &o@lﬂy@s FBMRT ert: ivolated bﬁ%oﬁml’ammﬁ&matswﬂ C85 pi
0 amar ue sol ution was

over ni ght afo:37d4¢¢3- tol%‘%}g/% B?Sﬂ‘é 5‘5’?@5&%0 Mff’? g%rt'é e\g%glr%g{gﬁg\?agow ead
using a 96 peh fiédé@sr bt aBiay§ Synestgly fikfh. \Gellh ‘Gen Bltwed timatfd) W40n
excitation at nd em ssi 0 =

Based on trﬁ]‘yltéﬁﬁ‘ér?’%ﬁf}oﬁm Egﬁggﬁgg@@ &oose'p@lé %W/Lnﬁ&%gé? L2 in
subsequent g¥pevirEERitdgegure 21) . EXAMPLE 9b

20 Lymphocyte proliferation inhibition by Flow cytometry nsing CFSE
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



Tl h causes reduction of proinflammtory cytokines and this inhibition
is partially 20 renoved in presence of exogenous 1L2. Cytokine

Anal ysi s PWORawt1368a of Hurman Thl/ Th2 Cyt ol dne st andar dRCTIINGQOgN00562

| yophi | i zed Human Thl/Th2 Cytol ci ne standards was reconstituted with
0.2 m of assay diluent to prepare a 10x bul k standard and allowed to
equilibrate for at least 15 25 mnutes before nmaking dilutions. 12 x
75 mm t ubeBPKBDATfor b mides, sngma@amts%%aqdaﬁ%ﬁ@ad%w5%{%1’#a’ﬁ%d in

the follo Bnd F003Rentd 7 &4 and viedRd iroiel
1: 256. 908&)5?' %ﬁg@g%o;e‘%?tﬁj?eeﬁac gbd&%?)%’t tded toel%the toaf)1 ;’t andgrd t ube.

300 pl of ﬁ%ghamh'el-uent was pipetted to each of the remaining tubes.
A serial dilution was perforrred by 30 transferring 300 p.I fromthe

top standard to tderihaiBiie 4 ypien (tiwbeuandemamao t horoughl y. Furt her
serial dilutions ke ma PHA aefif #6nel Ng 300 p.1 fromthe 1:2 tube
to the 1:4 tube arHh SDhon( PHATHR- QellR86et ube, and m xed t horoughly.
One tube contai ni PHp HBSa(PUAHIRENt Callaglonst epared to serve as the.0
pg/ M negative cofalisgipneis GYSEF0ES/.113083PCT/ | N2008/ 000562 37

Prepar ati ofpaf diaxg %ﬁ:&'ﬂl’cﬁﬁ mr1hbh{iddag retark tieaniBeiEes off i:itehféfhﬁbuu oRPHBEadS
were bottled i ndivi and it I s _necessa

reagent s (,BlllmmatA‘éS}Y‘qPH?ﬁ?&ﬁsé‘E & Fgsederensat Fesichd e H%‘ﬁ’? ?acgﬁé’% WE'rbq\mlt'Tﬁlyt he
PEbDet (Q@t ' fBE' C\jfﬁ%%{hﬁlg Ctil&i ?ﬂi@ﬁiﬁ%@ daded 1ﬁl€d@i Gﬁlﬁtﬂﬂﬂ&mbﬁﬁfﬁ@msl mﬂwﬂs&lay
t ubes (including stanpdards -an rols at . are uired f
exper i nent Hpgeer gaeailng Jas. &Eﬁ‘l‘ﬁ“t(ﬂ ipR, Qégiilg‘ §t51§'ﬁ%tﬁé?y6 hv\é’sesvvgl texed
for a few eeprdsvidafinbe: &6t sithg.nod Spepific ahtitgup hR vl gae e Figde Eoanh-
Capture Bead, for each assay tube to be analyzed, into a single tube
| abel ed "mkgé’éF]éérpture Beads" (e.g., 10 p.l of 1L-2 Capture Beads X
18 assay tubes --= 180 pl of IL-2 Capture Beads required).
10Prepar ation of S%rrpl es:

EXAMP

T1h inhibits PHA medlated lymphocyte proliferation even in a 96 well plate based

Alamar Blue 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



Test sanples were diluted by the desired dilution factor (i.e., 1:2,
1: 10, or 1:100) using the appropriate volune of assay diluent. The
sanpl e di |'wDi20g13083 € m xed t horoughly before transfer moOTgNgaspioss t o
t he appropriate assay tubes containi @) ni xed Capture Beads and PE

Det ecti on Reagent 15 Culture Supernatant Assay Procedure 50 pi of the
m xed Capture beads (prepared using the procedure described in

Pr epar at i opHAfmdlaedd ddlll et EFatioh Ti2be@ptoikieh mtCagsnenienBalag $5setas® added

(0,1 200k ohEL S RSy U, TP SHERRRL MG abeadngyers, vor L excd

bef ore add ssa pi of the Human /Th2 - 11 PE
Det ecti on Reagent -was added to the 0 assay tubes. 50 p.1 of the Human
Thl / Th2 Q/E i ESBandard dilutions was added to the control assay
t ubes. 50 eacth test sanple was added to the test assay tubes.

The assay Tubasduwes erdlifeaticn efi lymphogytesouducedt byrtethered gt €0ett r om
direct expos r+etF}hgreldilq§;ti,88;mqicﬁj+y@§4;e@gtbgmp@s added to each assay
rituge at X 1

t ube and cen# i for 5 mnutes. The supernatant_ was
careful ly a8pl omoefdlgdwﬁeﬁwmg%@ Porvath Réaé%ﬁoé‘égg?'t‘t %?‘“@8%0@29? - of
vash Buff erouesadiadeht GaCkee atke lblba, hoinMueRNdoyheramaddy

pel | et. Sarrpr\ es wer %ma ysed on a flow_ ¢ torreagr Fi rgpwe 22 anlpl

Fi gure 23) dilgiohdigimetherfirst foshis Byas §akemlda?ﬁ'aal%§:ﬂ213te 1 ﬁ‘ﬁ‘é)fhﬁ AR 'on on
prolifagpat iué]ﬁgaér 15 8lahSe1 3RTARIASSAY. 038 of Sdatibphiiier desaddebed-i volthe -
tethering ass yefrocedure i.e. the coati Bﬁgof ch% 25)3%}? gn(\%éit hel

cul turing -of RoWeA-PBNEs! ofenihogn £H1H §-Fioga & s Fo ? B8 aken
from the 96, weld.ip #:did 1@ 1% Biefiat &eis, beithet findi cincaratios PBES wells added
to each tube and centrifuged at 1200 RPM for. 5 m nu

. ! tes, Tihe .
super nat anthadysensipk & izdayoh e angbody a the \@jious concen ration of anti CD3

2009/ 113083R6h44 NAROR/ DRA562. 880 25X0 BESAS ) Etighes!1 )0l 00 e oEBIblor pRS | et .
100ul of cells were taken indde

ch tube and 10 Rl of Flou
conj ugdfed AMLCAGDA Heak wapp ﬁﬁtt(i’ thepswpe ev\’)ﬁ’gs Auget Ogl(la Slilﬁ‘g'fjggﬁgd f or
30 m nut es (@pldé}. TR biRkve iseicudraddnen thidcelplats, Ifot RBSediascoatidesT handach
tube and then centrifuged at 0. RPM. { M
Super nat anﬁl’%srrhﬁip?ﬁea‘?’%é‘b".“gﬁ'éqlzﬁg %°V§F'5g$é°§ %se 63%%3}({31%&1 Iﬁﬁ%ﬂherﬁlat%f | X

PBS and cells are acquired in the flowytoneter. The cells
(Lynphocyt gajckniithe flateed for a required popul ation (3000 cells) in

FSC and SSC., Both perce e of . cells a . esc: ' nsity
tas oo tiommn Peth e BREER R i eeisird A R Akl 3 EREREBGw U
r epr esent ataspiRiteliivgiig &adcasash ARA. IntEire Biefsiehtes), wer-epcribio dundinigl ey yere

i ndependent, . e ri nent Fi 2 ] ' ' isin
t he above ﬁ?é“f‘fié%%eagglﬁg 2%1‘5/*."1 %r%qc{%ﬁlgéé%%tag e ch t%n'g@{_% édéé;‘?’i?sggg%iaﬁd?he
tet hering ag¥afor phaceddiwashekavpingss ¥ithPHE/ Tovsk. S hodhird waglkwap E*Wﬁml@he 96
vell plate jnto a, B0 68l GO hYBRR ™Mb APRLEImb R chidfuppopt 0SS

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}.



assay. 2 nil of I X PBS was added each tube and centrifuged at 1200
RPM for 5 15 mi nutes. The supernatant was di scarded and 100 ul of 1X
PBS was addedowu1iohe cell pellet. 100 ul of PI/ annexi MCVINZSEMOHG
sol uti on was added and. incubated foP®30 minutes at 4C. After

i ncubation, 2mL of 1X. PBS is added to each tube and then centrifuged

at 1200 RPM for 5 minutes at room tenperature. Sup 1@ was
di scar ded. Tigedonbinatiore of tetherep endE®3in T th adapti (D3 % 1&@2} ASYOHEPEC ar e
acqui red | g eRALLQWCAYIATRAS fespell16 B drly b yETROTY! e5) are Gat ed
for a requﬁ&eg Sopuilatl]:)gn c’( 3000 esP | s) in FSC and SSC (Fi gure 25).
From these experinments it is cl ear that Tl h causes inhibition of

nai ve T ceEKApIJE $2ration and this is nmediated by substanti al

decreasg |@ltp;tﬂnopyﬁmﬁ@@3m§okl nes 25 and al so reduction in CD25
and CD4 counts

tion of exogenous |L e Lo recover
i nhi bi ti on1@spehef media wasciddeds & 515 ﬁOQ”ul £ E@xpcrogceln o83t Ii[“ory
cyt oki nes  aid/al) %@ds'aﬂd‘e'a@@&ef@d@w mmAm:Emhoﬁle ﬁﬂmmwomllwe&ﬂakﬁﬂm and

CD25. These resul ts woul sug est  t h hi
prol i ferat Honseip! difysiop §°%H’F ’lbg?wgl%rp% @QE&SA%M&TE %HSI ((aéggdl tion
of exogenopgshhi? waadeRa ta allgﬁd: veQf. SOuN Gifi tbm&hed%raih’shl?dmdg'éh ve hRhat

30t he reduction_in ceII ration i s tion
of apopfosil@&/mi\ey QUGQV)E&/ W‘,Jfle?‘ NZ%‘E)E?/S WBB@%‘%I%%%EEWD%%%?

i nhi bi tionyef lWH@ﬁlﬁte-EvaEQ{chBatéﬂyfoﬂ'ﬁ Ha}lsrat 37°Ten Heuide TOx bicubatasdfSatled T
cell proli feratl

| P Jo0E ;
( Amer sham &f’(mf'l"\l@‘ “els?’ %C}@S B ?:I‘éaﬁg |Wteﬁ E& %qu%Yedndtvg@eém FE)l fugat Ehgn
Buf fy coat SopenEnaibiek Tadflicrasetoe aks foyd dmgcar% xmhlcﬂtarimagas(sﬁngzeé?ed

fresh. PBMCs ed.] | v BMeRivite

then re- su%t@\rﬁaéé ?Oﬁwirewstgf}‘%ﬁffn a%é& il {568% P%%Jdggmql errelnt ed at a
cel | densi y). eﬁseeoa tis é:@&thﬁédt &/vrds-decided t@eHObs: Wasne/m Ifr’éHll lﬁé‘dj’éféluélﬂ f or
30 mnutes with IW Ht the Tl h bug/m and hR3 which is used as
nonspeci f i leieb‘ﬁ’te?téf 'PH°4’steril e BD PACS 5m tube. 10 After

i ncubation, cells were vortexed and 100 gl of the cell suSpensi on was
added to tWMBpE@bi ve weltls. 100ul of the Tetanus toxoid -

( Cat #58223]_ - CALBI OCH - 1 | 0 1. (1ARMbn ekl t D
5% FBS) vvai”gcfa%sﬁsfe E%Q 2’!%@@?‘%\% I gk]fl%%?ltrmllate t%gqﬁerml?dy T

cell prali f:ema‘telddmpreimepfa@e@lweﬂél i ncubated for five days in the
CQX2 i ncubatQr, kmegnaq:SSGS ul of Al amar blue was added to each well and
15 i ncubat ed “GVEHA gjr’nf in a CQ2 incubator at .37C. Fluorescence was

measur ed orPrepwspéat ofdbmencRiyBh2 Eytekiag staydtsfyyy Tm HT with 530nm
excitation, \?ﬁqgﬁg)oﬁmlﬁﬁmﬂran Em@Tﬁ?Oﬁbfclhé’étﬁdﬁa@5wéﬁegdlﬁﬁu@6)wth'ﬁl‘.Zen[
experi ment al’ T es S show that Tetanus Tox0|1d oes % ‘? Ies
prol i f er at iocfpssey difpent to prepare a 10x bulk standard and allowed to equ 1ate or at least
25  minutes before making dilutions. 12 x 75 mm tubes (BD Falcon Cat. No. 352008) were
labeled and arranged in the following 01der 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.



20cell s in a dose dependent manner, but the sTlh does not show any
inhibition of proliferation of these cells. This strongly suggests
that Tl h dwexowmatizasmhi bit nmenory T cell proliferation. POTVIN2008/000562
favorable for Tl h therapy because ciB¢ul ating nenory T cell
proliferation is not affected and patients on Tl h therapy woul d not
beconme susceptible to infection. 25 EXAMPLE 11 Tl h inhibits T cell
prol i f er at Papatation ofiMiced HuprpHBidyTie ¢yeling Bendpedi at ed by PBMCs and

Raji Cell i’B%Fgab eétére%wgg @ﬂaﬂﬂggvﬁ% %ﬁg&é iPRedRUS RROASE el 1X

PBS. 8 x were resupended in |
m of ni tomy@m (6125A®glﬁnmeld)ateb@4fpl§ g ﬂ}eﬁb‘iﬁiﬁfé'ﬂ"éd‘“ﬂ‘otlhe 86 Ifisstiees in

a G2 incu Lok %{‘ntdg’rég‘:an fo6fes.! DretRBbb QR ssdyl tubds Mmg\ﬁsthlliﬂaﬁ!s%dDBS

was added oeac ube an entrlfu ed at 1200 RPM for m nut e
RT to r&novatrolethat eempeiitad forHee §Eﬁ?§?‘ﬁ‘§t"¥ﬁﬁ% defgianingds @éﬁl‘dgﬂ’“gﬁ&e ‘gal n 2

m of RPM J‘n%}o# wad @ red0Pfol 3 308 $6ks Ib%m%ﬁ’ﬁoﬂﬁ}ﬂ oAiQudtBias waied afided
and centril ‘}% Super nat ant was di scar ded ang cells.a e%l&g%gsl?%nded

in the RPMachediptiresBeag fQ)‘feaFiBI%@éY (ubg e &8 analyzed: 1§ Sing t he

respective«yell s %@dé'@ rouner 15-PoipheeBalda L as assiPthbds + 1800fi of
ant i body dlqﬁ\ﬁt(% o%mfi N gFiS ?l ug/ m) was added to the respective

vel I's and Iln%%ﬁt‘ré@eﬁ‘ifrfewe% nutes in a CO2 incubator at 37C. 50 ul
of the y t ppGidtioh bESR e_f\’ajl cells (4 x 105 cells /m) was added

|ntothe respective wells wth.the S chwee

i ncl uded WEPsE SaURRISS YRS ﬁl“ttqdé‘dtﬂéedd%‘idldllﬂf@?“l °f8a‘¥ﬁef91§f3kg:§ P R@S ng

M tonycin %lk%ﬁﬁr@%ta%’iifdlmﬁ@bff Ssay dPlkht. THBREplE dFPﬁ‘ﬂ?h,ns Meteonyted thob@gltly eat ed
Rai | and PBMCs | at e was ts;‘gcubatjed for a@ n n%aZCa %%Jbator
at 37C. 65bgfore tﬁ‘F‘SfN“aﬁé’i‘mlﬂFﬁJ@ aPRITRyat ﬁsﬁ?yé'é fipiog R A

over ni ght Beadgalgﬂé‘,])&@&tbﬁmﬁgeﬁﬁ 37C. Fluerescence was neasured on a -
spectro hot omet er Bi ot ck g?)r%émll—ﬂ' with 530nm excitation, 590nm

em ssi dn, SHHueHweEnatant ¢S ™ conclusion it was observed that
Tl h can spegi l,fllﬁa{hEYmb@Hll(taptur@ﬂﬁadsa@rthlﬁi wisiag ethRajrocedak | desaibed time

26) . ExawPrErBtongy Fised AP R Cy P ey By Bed bEreckadl P RLD" €
Peri pher aI afffreyvidicLagsnp huﬁheyt’Ié& n@i?&_@@pture beads were vortexed before adding to the
assay tubes. 50 pl of the Human Th1/Th2 - Il PE Detection Reagent was added to the
20  assay tubes. 50 pl of the Human Th1/Th2 Cytokine Standard dilutions 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



M.R Assay: MR assay was perforned as DC: PBL = 1:2 ratio. The
experiment tenplate was 25 designed with three concentrations of TIh
wi th posi tweeimamiosdl Pi mecrolimus and negative contr olPCARB200§7p8562
tenplate is shown. (Figure 29). Serid® dilutions were done
accordingly across the plate. PBLs and or DCs were added as per plate
| ayout. Mytonycin C treated PBLs were added to the correspondl n

wells in tbePp$ afheaddbahtoahd cellpblies. 0Py af cajls waredalkga & aofniyhe auslf Oyl

done in d at es. (o} ReSAM
Cyt oki ne g‘é{ mlf—‘?nawu a@i ?‘hﬁ C{w pﬁlg%at ergtrﬁre(?ﬁejg%en a %(f?ﬁgnggftﬁte;naor

kept in CQor Bouiha¢sar 4GrAfr dwylstion\ Aol 2605 PBRERPE iNgebarbetbe2 41
o oLl eral on ARates 4126 RPMCfb';bs'igh&l'{bstahRTpsl%ﬁlamtsWM&@kﬂéd fatls

cont am nat m Crosco 20ul of al amar bl 109
vol une per am@dshs)pcmﬂé imQl6tled. qdeel%ﬂﬁWplﬂs arq@zgaliregiggt é"“'}(’tai%s/%tp t ot al

sensitivit f
{ell_ll ga% @%% @é GhdelBorf 4 ?éaﬁi&d%@man@g(mo 4byis FEC lahd

over ni ght t okl As
from each mm@emmmw‘é@é e U TE e FOBIed: The

cyt oki nes werg EorRd il RW a6 bR brleYentfiva g pBDiGRAwR NTHe gtk i

t 11
10( Fi gure %%3 m?tg Zpaﬁ)cl)genél caAnt | geFrjl Pr entlgng Cel r,s taken from
one i ndi vi demirepzaidble h@nwmﬂtteékeéﬁ’epﬁséﬁfg‘ﬁﬁg%her i ndi vi dual ) M xed

Lynphoqé{t e Reaction, wherein mature Dendritic cells (Antigen
Pr ese“t' NG NGk Sso PG toRE B e AbVei R tiOhed ¥, PBMCS, Tih i nhibi t's

th In the assay- set up as described in the tethering assay procedure example 9, the cells
were taken from the 96 well plate into a BD falcon tube and labeled for the apoptosis

assay. 2 ml of 1X PBS was added each tube and centrifuged at 1200 RPM for 3

15  minutes. The supernatant was discarded and 100 ul of 1X PBS was added to the cell

peliet. 100 ul of PI/ annexin V labeling solution was added and. incubated for 30

minutes at 4°C. After incubation, 2ml of 1X.PBS is added to each tube and then

centrifuged at 1200 RPM for 5 minutes at room temperature. Supernatant was’

discarded. Cells were resuspended in 0.5 mL of 1X PBS and ceils are acquired in the

20 flow cytometer. The cells (Lymphocytes) ‘are Gated for a required population (3000

cells) in FSC and SSC (Figure 25).

From these experiments it is clear that Tlh causes inhibition of naive T cell
proliferation and this is mediated by substantial decrease in pro inflammatory cytokines
25 and also reduction in CD25 and CD4 counts. Addition of exogenous IL2 is able to
recover the inhibition as well as increase expression of the pro inflammatory cytokines
and also increase absolute receptor counts of both CD4 and CD25. These results would
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.



15 proliferation in a dose dependent manner. The data showed that the
node of action involved downregul ati on of at |east two ngjor

pro-i nf| amwatomyiizgs oki nes, nanely 11,6 and | FNI/. EXAMCITANXBS/0@662
Type | di abetes ani nal nmodel NOD (Nod®bese di abetic) female mce are
known to devel op spontaneous autoi munc 1' cell nedi ated di abetes, as
measured by increased glucose, over tinme. This Insulin dependent

di abet es nEKhMRISE (0 DDM) nodel is an excell ent nodel to study

Lher apeut i g, ancy, ‘égfof}yrhean?o %msgtﬁl 7ok il b fRanut o liPHEBa AT dapd to

study. the i pFf o actic it of the surrogate
ant i body tproﬁ%at@qnatssayonocl onal which binds to murine CD6 in a

simlar fag i : nfekBim ubnbh3e ment
ani mal s sou&gl‘e&g ‘?éo-ﬂolﬁfaéa %ﬁ?@lﬁ?g% 4 a(\:/a!ém&eclg lg epg )hgalg?ysease
in 8- 105 weghdientAgatriftgatione B@ffs @pat@werm@bt@&qﬂeﬁ@lﬁéﬁ%lfhéjfd%?fésaé RIS i s
6-7 30 weeks, .8 ?1%31{ PBMC@%\' efd tﬂéﬂ \gasﬂéj in Pi%g (ﬁ@ltr@'génﬁgﬂ(h\é@%hﬂd@ VeEM ﬂ'hbﬁ:ant ly

reduced gl ucose levels an hi ghest dose reduced

gl ucose | eweduspendedio 2l of RF\P‘@ @@5@59&’!11 QWS@SC?F‘PHIR}EB@@ s stenpsty R}
simlar eXﬁ §&g%@ﬁs/ihp Th@&llg\v&ec thed iReubI&T BPSVhinGtes @ith bNgitkhat éayedh t he

onset of t i sease in a dose dependent fashion S as
nmuch as t hi@e/micak §RAwhidhds wied Reranskesde COTSYOEW Qﬁ Fd‘A(éﬁ $/’élld

! “?ﬁceg pAr *&EﬂA f‘)nb&a{ia}ﬂ%ltzusm@e s @dqu?b ull of th@?lalh a@Pthsion Gse @dded to
arthritis IS particul ar advan a eous, t o y

arthritis e wereativenielisnd Oyl OfAT/‘ﬁ% Wﬂ\éﬁ raidaf %8#58%233 ﬁﬁg‘ﬁgﬁﬁ%‘g’ﬁ?y to
study the ?[fofjgﬁ-.tlc]gw&fcmg@Blhtldnh@.ti’ﬂf'ﬁtrﬁﬁd@h Wit 5% MBS wae héded It@&elrmpkamde ng
ant i bodi es

l e mi_ce were us eds,ljh Lahe steugél . ?ﬂ%/lﬁvg
chi ck col | aglniostmplptedis meaery flr PG ad e PRLES HoB T RS D X et i ¢
acid and f ek tRtEn) 1l1¢u%ﬁsr MY 63 p@o?Apii’ﬂaf blut @\ras ad0 té michotelland
vol umes were used in the st(gg @ wasg [%J %?uo 1 ea'gm4rggamléd 9 ,1041
vol uned’  Alfculed ezl mar OylRPaer 538 Cc rel-%gf il
Mycobact er kysirdgubRietet Bitek Syferky Maly wiah Gwmdx éxnitaionmi0am eairdiopesd | e
15conbi ned wth, ch?gglega Freund's adjuvant (WA). The CII was then
enul si fi edS§ifiyity=33 (Figure
The experimental results show that Tetanus Toxoid does stimulate the proliferation of T
20  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 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



this solution by m xing the two. Al procedures were done at 2-8 C.
First dose is given at the base of the tail after two weeks a
booster' d¥ORP%I1BBect ed. Devel opnment of arthritis is RGEN2008/000562
nonitored. In ten mce which devel opé‘ﬂ t he di sease, the surrogate
anti CD6 anti body specifically 20 detecting mce CD6 in a simlar
domain to T1 h was used. Dgse rangi ng from 2.86 -%9.@&7{2/ k%/%gdk

si gni fi canFBY weeadsied and sratripaetnRHPERNALRE YA SSP3EC 9 §eIE A e BB et
manner in {hesepiii ;@di@as conpared to untreated controls. These
experinents establish the fact that rheumatoid arthritis can be

controlled by a surrogate, antibody t 25 VPLE 15: i ne

Encephal onjy®ih ofi EBMEs@y 1E,q58s }‘%H'?%l?d%gﬁogmﬁ?ﬁ??gtx“@n%egﬁﬁé?%“rr@gFolql%l ?n;ru

<(:| EAE) | i § aPorRR PRiles.dall dBfantibody @itisidnl Brat AREN(10ug/mi)swaraddert toaifrerat or y
enyelinating disease of the central nervo ( ) i

st udi ed as feép‘??ﬂﬁe‘i"g“ssﬁgmﬁﬁt&ﬁd&é}%@wgf innaa{ﬂ‘i%ﬁhég@%tgg%gg? 358?1ng %]gl ng

t he di seasgiRfnybiltehild Raf cbier@sd 50° EBY Bhj) Gasredied dnte therrospective virdls

susceptible to this di sease n.nject i . LI S |

Protei n anédl®epyBte 1t 88‘5T°Y\41yﬁ1‘%wlélﬁ "}Cﬁlge%%% Mﬁgﬁjﬁgw?ﬁ%ﬁ? zE %Ehcg\}st h

2001. tg r akloM3PBMCsGRheavlitalayesn trédted ek tFls-oPHLAVRRMGs+ EHAn HHiomycin

pertussis toxi Jhi 09/,113083P 8 5 RhRLog0l
resul t é8 | Heﬁe%ﬁbﬁ'ﬁgl?l\ﬁgﬁb er%{%t% vdr smecggz{etéag%g(rgs%%?l aérst% |0%§I: Qn&qda 20
with the hasobogl ebAlahal bluawksaddéd forehttanwsthaidancubned aveorght iafie but

no significant de %;j lon. .10 e b diNEn t4 SRlHE HotcietBr WBToRk
exposed to“\?é‘%aﬁrngyg ﬁ’gzlﬁ?orr%sﬁno%s of ﬁ}eheresurrrloga?%“ .
Synel‘gyTM HT with 530nm excitation, 590nm emission, and sensnt1v1ty—‘_—35.

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). Serial dilutions 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.



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

t reat ment Wogmghqmt ly controlled the di sease as conpmdNi(ms/ﬁWasz
pl acebo population in a dose dependedt manner especially at the

hi ghest dose. 10 EXAMPLE 16: Allogenic G aft Skin graft can be
rejetted in a specific manner when skin frominbred mce fromstrain
A i s transplofifkstibnt Axs#g:Cce B the skin first becones vascul ari zed

bet ween d%ﬂ%nﬂ%gz}tvﬁﬁl'ﬁ: d)éat? \g%s c% ?(Céj l'o? &r&aﬁrqﬂ_agi%h Gnéepﬁ%rg%bg'mﬁé 20ul of

infiltrat nonocy neut rog ot her
i nfl ammat Oatlamﬁ&ildas(l()‘defetmel vcﬂumlseperemlédvava@bdlt@ﬁa llo Regshings yesre

e e R oy B SOMEY 2 e itk ShiPh DAREATITL DA

Thi s exper mce recei ved
skin graft®)from C578L6/ WI ni ae. The skin was exci sed and grafted
into the di ffer ent BALBc 20 m ce using standard surgical procedure.
Ten mce i i tment arm were exposed to varying concentrations
of the sur %aa e a i body to Tl h which binds to a sinmlar domain to
mi ce CD6 aSupbiatavlowss véliebicth dmncacipgveliTig figo &ch reE0TRtle RSN B/2S

- 19. 68/ kg/ yee ety 51 861 QR cY¥BSiet) 14812 BD WBAKTHIFTHAkitD t he
BALB ¢ mc recglev?%%&te e grgf eand corﬁ%&l@lnutgld for 6 weeks after.

25The dat a(Rmendi)t o suggest that the skin grafts were tolerated nore
frequently in the mce receiving the drugs as conpared to the

untreat ed En%]nnﬁfo? nelcfaf gl‘:n PREnHAS C81Rd @RbnainBASInBRRIuglal tige PRIaTe
necrotic wt ?’n T

weeks. hetolerancetothe r.af t V\’a@rﬁ]:rﬁ dose
dependent WCQWTQMB“%WWF@WB@@F% W@lppﬂ%’t%‘?‘e@ﬁ%w YR MARE BPMTHY t he
graffs norg.q %ﬂntlg@é P}%Cl@ﬂ@"b@ls) kaus@pfﬂﬂ&%ﬂo@ Bﬁhm%ﬂBMOdelﬁ@:ﬂﬁmsshlmg_
heavy chain R@ ypeptide and ght chain tgzﬁ E g {ortltmtl\ in
Sequendé | poligration 4hg dosg @@E}‘é’é‘i‘tl R0gGE- T\Rﬁé'?té egl g81 J8ept
cor r espond; Qe EhveRich R8s AU RAE 850 A8 osb-iffamitatdrycyBsiduesneaclyDl.os. 3
and 4 respectively, which specifi caIIy bi nds to domain 1(Dl) of CD6

and inhi bi 8% FNgel.| proliferation without interfering with ALCAM
bi ndi ng characterized in that said anti body has one or nore of the

foll ow ng gRkamngetens.stics:
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 diabetes mellitus (IDDM) model is an excellent model to study therapeutic
and prophylactic éffect 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.



i) does not induce conpl enent dependent cytotoxicity (CDC), anti body
dependant cytotoxicity or apoptosis in-vitro; ii) inhibits nave

T-cel | prowWoOmeetiBiss by decreasing pro-inflammtory cytRKEI/INS&IS/0eNI6R
iii) does not inhibit Menory-T-cell pfoliferation; said antibody is
used in treatment of auto-Ilnmmune disorders selected froma group
conprising nultiple sclerosis, transplant rejection, type-1 djabetes,
r heurmat oi dAasitHan ¢ipstimerg dn itaisinise dn@ Berpreptior syidng delasad dbeanssueloirfmune
di sorders | Digsdeedel L iantd @s SiHeh 86 thrédwerkedr thber eof
at a phar rrg%eeagglmcgld?ie Jec#) ?ggltﬁ?%/%mgbs’%mgjgmé%s- 2%#19/ Kg/ week. 2. The
monocl onal hightst sy of claim 1, wherein the antibody inhibits
proliferation of nave PBMCs i nduced by tethered anti-CD3; conbination
of tethered anti-CD3 and anti-CD6 or conbination of tethered anti CD3
and ALCAM EXANMBEE dbnocl onal anti body of claim1, wherein the

anti body S%ﬁ&%ehq%ll%di Biisthbaene way MR where Raji cells are
Antigen Presenting Cells and PBMCs proliferat

E i e. 4. TPe ({mﬁocl ontal
ant i body offhe maiss modelfrscallagen aucsA @t CYEE PRHEHMY, AVANPEPY S one
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1, wherein the antibody is inyol vgg :q; down regul ati on of
pro-i nf | amYakees Adlrrensivies e B09535“FEy. 9. The nonocl onal anti body
of clai m I HedseMled Mideadidri@mt mbatulofis dutioely rprumé idi & oratar snd aleslist ed

froma group conprising nmul tiple sclerosi I ion, .
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medi at ed aukiobdnmen &y diisias the teo. Byl procadimesvest dame at2-8&1 d anti body to a
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monocl onal maRtlofoehy ofdrtheitigistheh mongdedd.i n t he treat nent of auto-imune

di sorders selected fr a.ar risi ' ol OSdeFicall
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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



11. A nonocl onal antibody conprising heavy chain polypeptide and

| i ght chain pol ypeptide as set forth in Sequence ID No | and 2, used

for treat nwotosatsnds pharmaceutical effective dose of (chmNzo08/060562

25nmg/ kg/ week to a subject in need theseof. 12. The nonocl onal

anti body of claim1l, wherein the antibody is administered in

combi nation with antigens capable of eliciting an anti-inflammtory

:\/B n’gu n ed r a sngomecé reseltelcih @dndnppinsia myrerato diseasp eousierpprtingsan day 20 @Al thavioo,
an 260, . X 2 PA: 1 E TI NG

100 B ochnopEet et et Tefion Sk e b e onal

anti body adechyelimtitthod t her eof <130> | P08494 <160> 4 <170> PatentIn

Zg;g;og 22113) é&&ﬁ%%?reg‘tméajﬂﬁ “H'eqexiggea %o WHing concerftdisne diaRPsupdgiens 15

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



<222> (1)..(119) <400> 1 20 Au Val Gn Leu Val u Ser Ady Ay Qy
Leu Val Lys Pro fly fly 151015 Ser Leu Lys Leu Ser Cys Ala Ala Ser

fl.y Phe Lys Phe Ser Arg Tyr 25202530 Ala Met Ser Trp Val Arg Gn Ala
Pro Ay Lys Arg Leu G n Trp Val 354048430 Ala Thr Ile Ser Ser Ay Qy
Ser Tyr |le Tyr Tyr Pro Asp Ser Val 505560 Lys fly Arg Phe Thr Ile :
Ser Arg AdpPeOiimVal Lys Asn Thr Len Tyr 65707580 | N PA- 1301 PCT /

N H :.I'S/ 900/3? 6{%01%0[0%@1 antibody comprising heavy chain polypeptide and light chain
polypeptlde as set forth in Sequence ID No. 1 and 2 respectively, wherein said
polypeptldes correspond to nucleotide sequences as set forth in Sequence ID Nos. 3
‘and 4 rcspectlvely, which spemﬁcally binds to domain 1(D1) of CD6 and inhibits T
cell proliferation without mterfenng with ALCAM binding characterized in that said
;antlbody has one ormore of the following characteristics: | |

i) 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
cytokmes, and . '
iii) . does not inhibit Memory—T—ce!l prohferatlon
sald antibody is used in treatment of auto- -immune disorders selected from a group -
compnsmg multiple sclerosis, transplant rejectmn type-1 diabetes, rheumatmd
arthritis, psoriasis and other T-cell mediated autoimmune disorders by administering

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

: ZSmQIKQ/week.

2. The monoclonal antibody of claim 1, whersin 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..

3. The monoclonal antibody of claim 1, wherein the antibody specifically inhibits one
way MLR where Raji cells are Anfigen Presenting Cells and PBMCs proliferate.

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

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

T cell proliferation by reduction in CD25 and CD4 counts.



Leu Gn Met Ser Ser Len Arg Ser G n Asp Thr Ala Met Tyr Tyr Cyi
859095 Ala Arg Arg Asp Tyr Asp Len Asp Tyr Phe Asp Ser Trp Gy Gn
dy 5100105110 Thr Leu Val Thr Val Ser Ser 115 10 <210> 2 <211> 107
<212>. PRT <213> Honp sapi ens <220> 154%221> PEPTI DE <222> (1)..(107)
<400> 2 20 Asg lle. Gn Met Thr Gn Ser Pro Ser Ser Leu Ser Al a Ser

Val dy 15910
%Otﬁésratlon by mediating suppressmn of IL2.

Arg Ser Tyr

7.

B Asgnodlogalvahtitidy of elafihr 1. COpeheteiis tAb danB86dy N ighib® 1 | &1 .

‘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.



Leu Thr Trp Tyr Gn Gn Lys Pro Ay Lys Ala Pro Lys Thr Len Ile
354045 Tyr Tyr Ala Thr Ser Len Ala Asp Gy Val Pro Ser Arg Phe
Ser Ay 30505560 Ser city Ser Ay An Asp Tyr Ser Leu Thr Ile Ser Ser
Len G n Ser 657075- 80 PCT / INII 846 0 0 0 5 62 c---7-4

| N/ PA- 13013 Asp Asp Thr Ala Thr Tyr Tyr Cys Lou Gn Hs Gy Gu Ser
Pro Phe’ 869095ndiycldaal aﬁﬂo@ebo@pﬂsﬂéwheh%s chald Fblpdpige Lyt 51%9@%9&11

<210> 3 <211> 357 "<212> DNA 10 <213> Honp sapi ens <220> <22I> exon
<222> (1)..(@Eebpyptide as set forth in Sequence ID No 1 and 2, used for treatment, at a.

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

12. The monoclonal antibody of claim 11, ~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.



15 <400> 3 gaa gtg cag ctg gtg gag tot ggg gga ggc tta gtg aag cot

gga
Ay
aga
Tyr
tgg
Trp
gac
Asp
aac
Asn

0ggg48 du Val Gn Leu Val Gn Ser Ay Gy &y Leu Val Lys Pro dy
151015 20to0o0 ctg aaa etc tcc tgt gca goo Fol /gifh BB dad) €l 5&2 Eoeg
tat 96 SRfpA-gshiLlys Leu Ser Cys AlajAla Ser Gy Phe Lys Phe Ser Arg
202530 goo atg tot tgg gtt cgc cag got cog ggg aag agg ctg gag
gtclda4 Ala Met Ser Trp ValSEQUERCRIAPEIN® o0 Ay Lys Arg Lou Gu

Val 25354045 gca acc all agt agt ggt ggt agt tac atc tac tat cca

agt gtgl g %]8{ Ile Ser Ser Ay Ay Ser Tyr Ile Tyr Tyr Pro
Ser Val 505560 aa %gt cga to acc ate too aga gac aat gtc aag
T

acc ctg t MehdgdeRar pangt phe Thy Ile Ser Arg Asp Asn Val Lys
Thr sLou Tyr 65707580

<120> A monoclonal antibody and a method thereof
<130> [P08494

<160> 4

<170> Patentln version 3.5

10
<210> 1

<211> 119

<212> PRT

<213> Homo sapiens
15 <220>

<221> PEPTIDE

<222> (1)..(119).

_ <400> 1
20
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Lys Pro Gly Gly
1 5 10 15
Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly Phe Lys Phe Ser Arg Tyr
25 20 25 30

" Ala Met Ser Trp Val Arg Gln Ala Pro Gly Lys Arg Leu Glu Trp Val
35 40 45

30 Ala Thr Ile Ser Ser Gly Gly Ser Tyr lle Tyr Tyr Pro Asp Ser Val
50 55 60
Lys Gly Arg Phe Thr [ie Ser Arg Asp Asn Val Lys Asn Thr Leu Tyr
65 70 75 80



: “age agt ctg agg tot gag gac acg gee atg tat
tac tgt288 Leu G n Met Ser Ser Leu Avg Ser A u Asp Thr Ala Met Tyr

Tyr Cys 859095 5 gca aga cga gat tac gac ct a _t} { 9 =
e ot soogt e Mo aus sy e Lon BTN AD el oo

Thr Val = SercuSgih Mot Sert®1 ey Arg Ser Glus2spThr ARM Fy<PAZys DNA <213> Hono
sdpi ens <220> <2§é> exon <222> (13..(321) 20 <400> 4 gac ate cag atg
ace cag tot cca e tee (?Pg t ot gcsa tog gtg gga48

Ala Arg Arg Asp Tyr Asp Leu Asp Tyr Phe Asp Ser Trp Gly Gln Gly
5 100 105 110

Thr Leu Val Thr Val Ser Ser
115

10 <210> 2
<211> 107
<212> PRT
<213> Homo sapiens
<220>

15 <221> PEPTIDE
<222> (1)..(107)

<400> 2

20 Asp Ile Gln Met Thr Glo Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
1 5 ' 10 15 '

Asp Arg Val Thr Ile Thr Cys Lys Ala Ser Arg Asp lle Arg Ser Tyr

- 20 25 30
25 :
Leu Thr Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Thr Leu Ile
35 40 45
Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser Arg Phe Ser Gly
30 50 55 60

Ser Gly Ser Gly Gln Asp Tyr Ser Leu Thr l{e Ser Ser Leu Glu Ser
65 70 75 T80




Asp Ile Gn Met Thr Gn Ser Pro Ser Ser Lou Ser Ala Ser Val
151015 gac aga gtc act ate act tgc aag gcg agi.we Cnoa N
tat96 25 Asp Avg Val Thr Ile Thy Cys Lys Al a%g P%U %Agpjlf-ﬁ?ir?%g R
Ty? 202530 inNPAg6@ 199 tac cag cag aag cca ggg aaa got cot aag ace

ctg ateld4d Lou Thy Tip Tyr Gn Gn Lys Pro Ay Lys Ala Pro Lys Thy

Loy Il e 3035sp0¥ed Thatlat Ty Tychr &yalayeintligGycdu etPrgee gt ¢ cog tog aga
to agt ggcl92 TyrgsTyr Al aga'hr Ser dsou Ala Asp Gy Val Pro Ser Arg Phe

Ser Ay 505560 IN/PA—13 15 POT! 1N 08/ 0 QO 5 82 agt gga tot ggg
caa gat tat tot etc ace ate age age ctg gag tut240 Set Ay Set thy

G n Asp Tyryipgey E8sef By Theyseln Sghilehsy G n Set 65707580
5 100 105 )

<210> 3
<211> 357
"<212> DNA
10 <213> Homo sapiens
<220>
<221> exon

<2225 (1)..(357)

15 <400> 3 _
gaa gtg cag ctg gtg gag tct ggg gga gac ta gtg aag cct gga ggg 48
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Lys Pro Gly Gly
1 5 10 15 ’

20 tecc ctg aaa cte tee tgt gea gec tet gga tte aag it égt apa tat 96
Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly Phe Lys Phe Ser Arg Tyr
20 25 30
goo atg tet tgg git cge cag get ccg ggg aag agg ctg gag igg gte 144
Ala Met Ser Trp Val Arg Gln Ala Pro Gly Lys Arg Leu Glu Trp Val
25 35 40 45
gca ace att agt agt ggt ggt agt tac atc tac tat cea gac agt gig 192
Ala Thr 1le Ser Ser Gly Gly Ser Tyr Ile Tyr Tyr Pro Asp Ser Val .
50 55 60

30 aag ggtcga ifc acc atc tcc aga gac aat gic aag aac acc cig tat 240
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Val Lys Asn Thr Leu Tyr
65 70 75 80



"5 gac gat aca §ca act. tac tac tgt eta caa cat ggt gag agt cca ttc288
Asp Asp Thr Ala Thr Tyr Tyr Cys Len Gn Hs Gy GQu Set Pro Pie

859095 10acg etc ggc tog ggg ace aag ctg gaaqgjpyemaa@?} Ehg d-%ﬁ G%Y:ﬁ,ﬁﬁ

Set Ay Thiniusidegn G u Ile Lys 10010%

cig caa atg age agt ctg agg tcf gag gac acg gee atg tat tac tgt 288
L.eu Gln Met Ser Ser Leu Arg Ser Glu Asp Thr Ala Met Tyr Tyr Cys
85 90 95

5  gcaaga cga gat tac gac ctg gac tac ttt gac tcc tgg gge caa gge 336
Ala Arg Arg Asp Tyr Asp Leu Asp Tyr Phe Asp Ser Trp Gly Gln Gly
100 105 110

acc ctt gte ace gt tee tea 357
10 Thr Leu Val Thr Val Ser Ser
115

<210> 4
<211> 321
15 <212> DNA
<213> Homo sapiens
<220>
<221> exon
<222> (1)..(321)
20 <400> 4
gac atc cag atg acc cag tet cca tee tee ctg tet gea tog gte gea 48
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
1 5 10 15 .
gac aga gic act atc act tge aag geg agt cgg gac att aga agc tat 96
25 Asp Arg Val Thr Ile Thr Cys Lys Ala Ser Arg Asp Ile Arg Ser Tyr
20 25 30

tta acc tge tac cag cag aaa coa ggg aaa got cot aag ace cig ate 144
Leu Thr Trp Tyr Gin Gln Lys Pro Gly Lys Ala Pro Lys Thr Leu [le
30 35 40 45

tat tat gca aca age ttg gea gat ggg gte ceg tog aga e agt gge 192
Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser Arg Phe Ser Gly
50 55 60



e

IN/PA-1301 ' 5

agt gga tct ggg caa gat tat tef cte ace atc age age ctg gag tet 240
Ser Gly Ser Gly GlIn Asp Tyr Ser Leu Thr Ile Ser Ser Leu Glu Ser
65 70 75 80

gac gat aca gea act tac tac tgt cta caa cat ggt gag agt cca tic 288
Asp Asp Thr Ala Thr Tyr Tyr Cys Leu GIn His Gly Glu Ser Pro Phe
85 90 95

acg ctc ggc tcg ggg ace aag ctg gaa atc aaa 321
Thr Leu Gly Ser Gly Thr Lys Leu Glu Ile Lys
100 105

T/ N 08/ ggo5ge Su




