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CELLS FOR THE DI AGNOCSI S AND TREATMENT OF THE B- CELL CHRONI C LYMPHOCYTI C
LEUKEM A. s Field of the Invention. The present invention relates to
phar maceut i cal conpositions conprising a humani zed Monocl onal Anti body
recogni zing the | eukocyte differentiation antigen CD6 able to induce
apoptosis in tunor cells, useful for the treatnent of B-Cell Chronic
Lynphocytic Leukem a. 1o Description of £he Prior Art. Therapeutic rel evance
of Monocl onal Antibodi es (MAb) has been validated in the nedical practice.

Particul a Ln c r t he rr er ut i roganment ari um
in pati ehhé%qggﬁ&f\&r mﬁﬁﬁﬁhﬁgﬁstmscgﬁéﬁ& -}@ ’l{ﬁ)‘g(fé a‘gpsf’ 5@§b?) Num
ﬁ\\gt i bodi eSUMBRS)CELLS; FORRITHE mAclmosalshAﬂbowﬁEfm‘ﬁr\iliengeeﬁ-@Em c?;R@mcle
opt osi s gi cal mechani sm of ce eat h; however it can be
I nduced Pk@?gﬁ)&ﬁ{.ﬂf‘éikf"?ﬁ&gom osis represent a relevant way to reach the
tunor cell growth control and constitute a nechani smof action clained for
sever al nFﬁL‘E"“ﬁﬁ"b‘f%‘fl uding MAbs with therapeutic use in patients with

sever af 1gn. Consequently, the search for drugs with the
capacity Tl'l@e mremmt eineeitibn deaitds n@ohrmmabdwcap@mmmn@mﬁm eh en@nénidedr

medi cal Bl.oo

Uymhopr ol OPERSRt AaGTA ishBlengiing de o TS wkaT (anbski, GLB- Pofkindegiaec
Leukem a Gaiepfiss) in tooorskelld, ubefubfocihs treaipand of/B- et Chivnjr o photytiB1 €lkenia. t he

| eukemia with the highest prevalence in the western world and there is not
avail able a therapeutic drug with curative effects (Chiorazzi, N at al.
(2005)0 N Basgriptiohbsf tB&R(iI8) ABO4; Heri shanu, Y. et al. (2005) Transfus Apher
Sc! 25 32 t I | t he

cells is g&%rg‘?éz%/'gnrtgé E’ rgc%agfgwobg&%zﬁ ngéoc%%bmg@eﬁ%%t% eg'JhtVsraq {éﬁécﬁ 1“‘%5’%?%'05)
Tr ansf us pahtine. RarticBR(lY )in IZncerNddAdrst balbes do themajinoent therspeltEnarageentariuinhins
approach, S

TS Vary' PREECEUTE yrkiS Ovkiner, Y b dacRr B ArRdes {R5KI S a0,
of normalKdat;ahﬂﬁ@ﬁ}NeEReVCamrBfﬂiTw)dual (Nuckel , H. et aI (2005) Eur J

Phar nge ol A?r]p%&s ?ig %JnéturgaBH [Lal %cﬁ‘am@rﬁ &l CeI‘ %@Qﬁl‘,) r%lfv%%jr %toéar?Q%S)r\duée%Ck

of spécifi € recogni es a
therapeutlcally Apoptosus represent a relevant way to reach the tumor cell growth control and

constitute a mechanism of action claimed for several medicines, including MAbs with
therapeutic use in patients with several kinds of tumors. Consequently, the search for drugs with
the capacity to promote cell death mediated by apoptosis becomes relevant for medical
20 oncology (Cartron, G. et al. (2004) Blood 104:2635).
Lymphoproliferative syndromes and particularly B-Cell Chronic Lymphocytic Leukemia (B-CLL)
constitute a contemporary health problem. B-CLL is the leukemia with the highest prevalence in
the western world and there is not available a therapeutic drug with curative effects (Chiorazzi,
N. et al. (2005) N Engl J Med 352(8):804; Hetishanu, Y. et al. (2005) Transfus Apher Sci
25  32(1):85). Currently, the use of mAbs able to eliminate the fumor cells is a relevant therapedutic
option in those patients (Robak, T. (2005) Transfus Apher Sci 32(1):33). Nevertheless a major
disadvantage for this approach, based on the use of specific MAbs to CD52 and CD20, results
in its very limited anti-tumor therapeutic effect inducing also the elimination of normal
lymphocytes of the individual. (Nuckel, H. et al. (2005) Eur J Pharmaco! 514(2-3):217; Cartron,
30 G. et al. (2004) Blood 104:2635). Lack of specific recognition promotes a prolonged
lymphopenia constituting a risk factor for a frequent emergence of infections in treated patients,
which are already sensitive to them due to the inherent characteristics to this cancer {Boye, J. et
al. (2003} Ann Oncol 14(4):520; Cartron, G. et al. (2004) Blood 104:2635; Potter, M.(1999)
12(4):359; Ravandi, F.etal (2006} Cancer Immunol Immunother 55(2):197). |
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functional! characterization in those cells. Additionally, peripheral blood mononuclear cells from
B-CLL patients also express the CD6 molecule. It is considered that CD6 molecule is co-

20 expressed with the CD5 molecule, but differently to that molecule, CD6 has been only
eventually analyzed in samples from B-CLL patients.

Furthermore, the recognition of the CD5 molecule with specific Monoclonal Antibodies induce
apoptosis in tumor cells from B-CLL patients, but only in a subgroup of them (Pers, J.O. et al.
(2002} Leukemia 16:44).

25  The CD6 molecule is recognized by the murine MAb ior-t1A. In a previous study with samples
from B-CLL patients was found that the murine MAD ior-t1A inhibits the apoptosis induced by an
anti-lgM antibody in B lymphocytes. (Osorio, L.M. et al. (1997) Blood, 89(8):2833). On the other
hand, therapeutic compositions of this murine anti-CD6 MAb have therapeutic effect in Psoriasis
{(Montero, E. et al. (1999) Autoimmunity 29(2):155). ’

30  Subsequently, using genetic engineering methods (EP 0699755} it was obtained a humanized
version from that murine anti-human CD6 MADb, designated T1h {(EP 0807125).

Using the humanized MAb T1h we found that recognizes the CD6 molecules expressed in
tumor cells from peripheral blood and surprisingly, also on bone marrow cells from B-CLL
patients, Moreover, T1h MAb also recognizes tumor cells that do not express the CDS molecule



25 The CD6 nol ecule is recognized by the nmurine MAb for-t1A. In a previous
study with sanples fromB-CLL patients was found that the nurine MAb
for-t1A inhibits the apoptosis induced by an anti-lgMantibody in B

| ynphocytes. (Gsorio, L.M et al. (1997) Blood, 89(8):2833). On the other
hand, therapeutic conpositions of this nurine anti-CD6 MAb have therapeutic
effect in Psoriasis (Mntero, E et al. £1999) Autoi munity 29(2):155). 30
Subsequently, using genetic engineering nethods (EP 0699755) it was obtained
a humani zed version fromthat nurine anti-human CD6 MAb, designated Tlh (EP
0807125). Wsking thehEDRarmMer arark@binglugingghe DR BUbpeRUlation objerepser, tiech@menized

mol ecul es %n&&ms&nmsbdytwmrndseésl a°'pofpfd§f§‘ iR&LMBPELIR! frdPh @éemﬂﬂ%; ;I%geﬁlcy

al so on bone marrow cell's fromB patients. Mbreover
r ecogni zesle4keBya patients bpha@t T BOTAIA 'Vﬁbl?b?% the CD5 mol ecul e 3 nmking the

CD6 a turmwhér%lf@{g bfnshbtwbmwttmnﬁ‘&ﬁ cgh@mﬁqh@tgeﬁaau&(broeqw&épel&.leecoh%amréed
Mbnocl onal Anti bo | nduces apoptaosis in tunor I[I's from B-Cel Chronic

Lynphoc¥t i EomErWen?'ﬁ'"%§l Mﬂ'@c‘B[}@' rﬁﬂt'bPﬁ’ie?]of%lth?'S/nﬁ%’é’?fﬂ%‘s '“Tf@“ﬁ@ﬁel"f't}ﬂ of

the pr esent.ymﬂsnb@mnféaawaoswo%mé@ dnde p&RERArRL I0B-C&1 IOMPEP 8 YhiphoGRAEPARKkérhNS
S conpri si n% anti - Monocl onal Anti bodies for their aﬁp' 'cation in

patients wP P?”tst_;ﬁﬂ‘b‘ﬁﬁlﬂ’@m ithee Fecopiionsph kB8 aplacyMithcthe diumpnizgd Blenscional

Chroni c LyppiieeytTia ihdidk eibgiotid 8éli @éﬁtﬁm tﬁHfopEélf%lfﬂ% mat.érksewrueq;gaahcsdr@ﬁeraﬁvet he
CD6 nol ecul e wth the humani zed Mpocl onal Antib I nduce apopt otic

cel | deat hSYRIrYIRDHPXRIGTHNS *P&P%E‘PP@H‘??%H‘?HWEV%% Ft?lr |Bf'3é'F‘8'E“P‘RYE?S fesyh Breflle s

expr essb ngChivaicAythprobgic Uleakanid paasits oM ledd ith twﬁwaﬁ&tlcydaémthqmﬁ irOthls
B-Cell 10 Chronic L hOCtICThhk'é‘%ma atients | ea

h
t her apeut i EM26 RO A9R5OPY Sam, ranelize fYpigha el o Fereiombor
5\;} ea}] ment awmos:erwrugs m:dmamﬁgniaamtaceeltﬂes cbabihferigf ﬁﬁ:bf Qe rgwle/gtz@e{:mrd{cma
ic nay onbi nat or i use. o mani ze nocl ona
Ant | body TARSPagy i it FiBe Ay chenefeeissoat e r aRRPet Bierbtner
bi ot herapies. is Detailed description of the Invention. The present
I nvention el ates to.ther utic conpositions of Mnoclonal Antibodies that
PRk ihetsyent

recognilie Hﬁﬁ“’&ﬁP“ PPective in the treatnent of patients with
Lynphopr ol Thermtsent iblientisrd e¢lates Mor thepeatiic wbmpbsitiorishef Moeedabali Anviibodico rthat

conpr Ses Ieuiae . RIATESHER ok OTRRSIL! NS 1i0TRLLGLRE LN ol AR
Lymphoproliferative Disorders. More particularly, the present invention comprises the use of
pharmacedutical combositions comprising the' humanized Monodlonal Antibody T1h, which
20 recognizes the human leukocyie differentiation antigen CD6 and their use for the diagnosis and
treatment of the B-Cell Chronic Lymphocytic Leukemia.
The term “humanized Monoclonal Antibody” refers to a Monoclonal Antibody obtained by
genetic engineering methods as described in the patent No. 0699755 (E.P. Bul). It is a subject
of the present invention a therapeutic cor_npoe‘.ition comprising the humanized MAb T1h obtained
25  from the hybridoma IOR- T1A with deposit No. ECACC 96112640, able to induce apopfosis in
malignant celis from B-Cell Chronic Lymphocytic Leukemia patients through the recognition of
the CD6 molecule, alone or in combination with any of the selected agents from the group of:
-Chemotherapeutic agents such as Fludarabine
-Monoclonal Antibodies specific fo surface molecules of malignant lymphocytes such as anti-
30 CD20 antibodies. _ _
Pharmaceutical compositions of the present invention also comprise an appropriate excipient
that would be a physiological buffered solution, and it would be administered in the way of
injections in a range of doses from 0.05 to 1 mg/Kg of body weight. On the other hand, the
present invention relates to a diagnostic reagent comprising the anti-CD8 Monoclonal Antibody
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f rom B- CelLéukehiizopdtients\ang Siaimgt mith an antihuman CD19 MAb FITC-conjugated. Afterwards, cells
are incubated with the following Monoclonal Antibodies: anti-human CD6 Monoclonal Antibody
conjugated to biotin (T1h) or anti-human CD5 conjugated to PE-Cy5 (Pharmingen) or anti-
human CD20 conjugated to bictin (Rituximab-Rx). The binding of biotinylated antibodies is
20 detected with a Streptavidin, PE-Cy5.5 conjugate. At least 10 000 living cells are acquired in a
Flow Cytometer FACScan. Dead cells are excluded with the Propidium lodine staining.

3.- Characterization of the antitumor effect of the humanized Monoclonal Antibody T1h
on cells from B-Cell Chronic Lymphocytic Leukemia patients.

25 Peripheral blood mononuclear cells from normal individuals or from B-Cell Chronic Lymphocytic
Leukemia patients are treated in vitro with 0.1 pg/mL of the humanized Monoclonal Antibody
T1h or an isotype conirol (R3h Monoclonat Antibody) during 18h at 37 °C and 5% of CO,. Then,
cells are washed and incubated with Annexin V conjugated to FITC for 10 min at room
tempefature. Afterward, cells are stained with Propidium lodine (Pl) and acquired in a Flow

30  Cytometer FACScan. Apoptotc cells are defined as Annexin V+/Pl-,

Examples:
The following examples are intended to illustrate the invention. The humanized anti-human CD6
Monoclonal Antibody T1h was obtained from the hybridoma IOR- T1A with deposit No. ECACC



Leukem a patients are stained with an anti hunman CD19 MAb FI TC- conj ugat ed.
Afterwards, cells are incubated with the follow ng Monocl onal Anti bodi es:
anti-human CD6 Mbnocl onal Anti body conjugated to biotin (T1h) or anti-hunman
CD5 conjugated to PE-Cy5 (Pharm ngen) or anti- human CD20 conjugated to
biotin (R tuxi mab-Rx). The binding of biotinylated anti bodies is 20 detected
with a Streptavidin, PE-Cy5.5 conjugate. 5At least 10 000 living cells are
acquired in a Flow Cytonmeter FACScan. Dead cells are excluded with the
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those cell markers with samples from normal individuals {Figure 2). The study was performed by
flow cytometry using a FACScan to analyze the samples.
Example 3: The humanized anti-human CD6 Monoclonal Antibody T1h recognizes
matignant cells from B-Cell Chronic Lymphocytic Leukemia patients which do not
20  express the CD5 molecule.
It was evaluated the T1h MAb recognition in peripheral blood mononuclear cells (Figure 3a) and
bone marrow cells (Figure 3b) from B-Cell Chronic Lymphocytic Leukemia patients and
determined the co-expression of the CD6 and the CD5 molecules in malignant cells. Sample 1
represent a patient with CD6+CD5+ tumor cells, and Sample 2 represent a patient with
25  CD6+CD5- tumor cells. The study was performed by flow cytometry using a FACScan to
analyze the samples.
Example 4: The humanized Monoclonal Antlbody T1h induce apoptotic cell death of
malignhant cells from B-Cell Chronic Lymphocytic Leukemia patients.
It was evaluated the capacity of the humanized Monoclonal Antibody T1h to induce apoptotic
30  cell death of malignant cells from B-Cell Chronic Lymphocytic Leukemia patients. After the
incubation in vitro of the tumor cells with the humanized Monoclonal Antibody T1, it was
determined the percent of cells in apoptosis following the crileria that they were positive to the
staining with Annexin V and Propidium lodine staining negative. Dexamethasone (Dex) and
Rituximab (Rx, an anti-CD20 Monoclonal Antibody) were used as positive controls. The
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Figure 4-
Induction of apoptotic cell death of malignant cells from B-Cell Chronic Lymphocytic Leukemia
20 patients with the humanized Monoclonal Antibody T1h.



. cripti.opn.ofete.figures. Figure 1 CD6 expression defined by the
hurmani zed anoclonal Antlbody T1lh in peripheral blood nononuclear cells
fromB-Cell Chronic Lynphocytic Leukem a patients. A potential tunor 0
.specific antigen. Figure 2 CD6 expression defined by the humani zed

-Monocl onal Antibody TI h in bone marrow cells from B-Cell Chronic
Lynmphocyti c Leukem a patients. A potential tunor specific antigen. Figure 3
"is CD6 expression defined by the humarni zed Monocl onal Anti body Tlh in

peri pheral blood nononuclear cells fromB-Cell Chronic Lynphocytic Leukem a
patients which are negative to the expression of the CD5 nolecule. Figure 4
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composi tion conprises a humani zed Monocl onal  Antibody recognizing the
| eukocyyiydf ferentiation antigen CD6 able to induce apoptosis 10 in tunor
cells, and an appropriate excipient. 2. The pharmaceutical conposition
accor di ngl-t & maanmqutlomép@pﬁsmmummn the diaghesiv and traatmant PHB@ell &hrenicD6 | s

the humani ze H¥uKEMa, fWiRdRih NRe $8MPELiHdPTcorREL AORBMAR%d MbAbArah
deposit No. CC'96112640. 1s
Antibody recognizing the leukocyte differentiation antigen CD6 able to induce apoptosis

10 in tumor cells, and an appropriate excipient.

2. The pharmaceutical composition according to claim 1 wherein the humanized
Monoclonal Antibody anti-CD6 is the humanized antibody T1h from the secreting
hybridoma IOR- T1A with deposit No. ECACC 96112640.
15
3. The pharmaceutical composition according to ¢laim 2 comprising the humanized T1h
which induces apoptosis of malignant B lymphocytes alone or in combination with any
agents selected from the group of:
- Chemotherapeutic agents,

20 - Monoclonal Antibodies specific to surface molecules of malignant lymphocytes.

4. The pharmaceutical composition according to claim 3 wherein the chemotherapeutic
agent is Fludarabine Phosphate.

25 5. The pharmaceutical composition according to claim 3 wherein the Monoclonal Antibody
specific to surface molecules of malignant lymphocytes is an anti-CD20 antibody.
6. The pharmaceutical composition according to claim 1 wherein the approptiate excipient
is a physiological buffered solution.
7. The pharmaceutical composition according to claims 1 to 6 wherein the composition has
30 therapeutic effect at a range of doses of the anti-CD6 Monoclicnal Antibbdy from 0.05 fo
1 mg/Kg of body weight.

8. A diagnostic reagent comprising the humanized antibody T1h to be used in the
diagnosis of the B-Cell Chronic Lymphocytic Leukemia.



ha CabbduSalkugamPasit+-0n according to claim2 conprising the
humanl zed Tlh Whl ch |nduces apoptosis of malignant B | ynphocytes al one or
in conbination with any agents selected fromthe group of: -

Chenot herapeuti c agents, 20 - Monocl onal Antibodies specific to surface

nol ecul es of malignant |ynphocytes. 4. The pharmaceutical conposition
according to claim3 wherein the chenotherapeutic agent is Fludarabine
Phosphate. 25 5. The pharnaceutical conposition according to claim3 wherein
t he Monocl onal Antibody specific to surface nol ecul es of malignant

| ynphocytes is an anti-CD20 anti body. 6. The pharnmaceutical conposition
accordi ng 9.0 Uskaeimad amtielies maresloagipantipotntfer éecdiggerris of sha BRphi @roge cal
buf fered sol yt,i armaceutical conposition according to clains 1
t-o0 6 wherei n%%hgnocg?n%léglk@% has 30 therapeutic effect at a range of doses
of the ant10.656 adsergiigosiaim Aref iths Hymanized antipsdy d 1hifromg they serretingdyybrigorgint . 8.
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anti 5CD6 nondymehedytiakeyksad; for the diagnosis of the B-Cell Chronic
Lynphocyti c Leukem a. 10. Use according claim9 of the humani zed anti body
Tlh fromthe secreting hybridoma 10R- T1A wth deposit No. ECACC 96112640
for the di &hiissi of an amyeLRS magrocionaloantibody fﬂ'yi@hﬁnﬁ’é?tme@t 1oé the rB-&ell Ghronige of
an anti-CD6 r[gmgﬁg,ég,ﬂgl_e%m,g)ody for the treatnent of the B-Cell Chronic
Lynphocyti ¢ Léukem’a . Use according claim9 of the humani zed anti body
T1h from t h& Usecicspiding #giBY P biike ht!'@'}ﬁ"l“éﬁﬁé1 antibrdy,i TR fﬂ@bé‘?ﬂ pequefingeuiridoma
96114640 for jHReTHA SR BPos®iNot BEABCC8E1 12616 @} the oMM oY tHCBIcRM K& Ae

Lymphocytic Leukemia,




