ANTI .- CD6; MONOCLONAL ANTI BODI ES AND THEIR USES. Field of the Invention. The
pr.esent invention is related to the field of inmmnology and particularly
wi t h ‘obt ai ning a pharmaceutical conposition that contains a nonocl onal

anti body that recognizes the CD6 | eukocyte differentiation antigen.
Description of the Prior Art. Monoclonal antibodies (mAbs) have pernitted

t he characterization of nolecul es of physiological inportance expressed on
the cell surface. Defined in the cells of the Imune Systemthe "Leukocyte
Differentiation Clusters” or antigens (CD) (Schol ossman, S.F. et al. (1994)
| munol . Today 15 (3):98). The definition of the role of the CD' s in the

di fferentiati orapr-ope MoNOCLONAL ARTIBODRIRS! ANDETREIRWSES. t hei r ont ogeni c
devel oprent, in the nechanisns of cellular recognition and adhesion

and piB1gq oFN€ne L 5 of activation and proliferation during the

i mmuneé response have conducted to the use of their respective mAbs in

di agnoshe présemtuiatbatdpy, iswiddlapearito nghe reseldsof( Damuablody etndal .
(1991) curr, Cﬁé I mmunol . 3:740). The murine mAbs directed agalnst
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their functional'activity as in the cases of Transplant Rejection, 'Gaft
ver shescription seh Jthe BT Mt -Aut oi mune Diseases  (Wal dman, T. A

Monoclonal antibodies (mAbs) have permitted the characterization
of molecules of physiological importance expressed on the cell
surface. Defined in the cells of the Immune System the ™“Leukocyte
Differentiation Clusters” or antigens (CD) (Scholossman, S.F. et
al. (1994) Immunol. Today 15 (3):98). The definition of the role of
the CD’ s in the differentiation and maturation of the lymph;id
5éllé*aﬁﬁinb their ontogenic development, in the mechanisms of
celiulér‘ recognition and adhesion and in the mechanisms of
activation and proliferation during the immune response have
conducted to the use of their respective mAbs in diagnosis and
immunotherapy, with promising results (Dantal, J. et al.' (1991yY
Curr. Opin. Immunol. 3:740).

Thehmurfhe’MAbs directed against molecules expressed on the cell
membrane ‘of human T lymphocytes have contributed to improve the
diagnosis of clinical entities in which there is dysfunction of
these cells. Moreover they have been used to explore new
therapeutlc abproachs with the ©purpose o©of modulating their
functlonal act1v1ty as in the cases of Transplant Rejection, Graft
Versus Host Disease (GvHD) and Autoimmune Diseases (Waldman, T.A.
(1991) Sc1ence 252:1657; Waldman, T.A. (1992} Annu. Rev. Immunol.
10: 675)




(1991), - Science 252:1657; Waldman, T.A (1992) Annu. Rev. |nmmunol. 10:
675) .. The CD6 is a not well characterized nmolecule. It is known that it
is a glycoprotein existing in two nolecular fornms maintained in dynam c

equi librium - and differing only in the grade of phosphorylation.

In t'he resting T |ynphocytes It S a phosphoryl ated nol ecul e
of 105 kDa, while in activated cells i is a hyperphosphoryl ated form of
130 kDa (Cardenas, L. et al. (1990) J. Immunol. 145:1450; Swack, J.A et
al. (1991) J. Biol. Chem 266: 7137), nenber of a famly of nenbrane
receptors and secretion proteins with a characteristic structure (Kodang,
T. et fhe €869 £%ﬁéﬁf%é¥ﬁkcﬁ§#?c€¥fﬁ£é& m%;é@hlﬁl Ingglkn%wnE%ﬂatwgq

174: 949). It is expressed on e surface of mature human thynocytes, in T
Iyrrph%cy:t e@lwommtmr ekibtbod, igontwét moileguibe fajoms tyanntahreemﬁ cel |

|, at f B | t d th f the b
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735;" Kanpbun,” M et al (1981) . Immunol . 12 7; Mayer, B. et al.
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J. Immunocl. 145:1450; Swack, J.A. et al. (1991) 3. Biol. Chem. 266:;
7137), member of a family of membrane receptors and secretion
proteins with a characteristic structure (Kodama, T. et al. (1990)
Nature 343:'531; Aruffo, A. et al. (1991) J. Exp. Med. 174: 949).
It is expressed on the surface of mature human thymocytes, in T
lymphacytes of peripheral blood, constituting the majority of the
CD3+ cell population, in a subtype of B lymphocytes and in the
neurons of the brain cortex. In the T lymphocytes of peripheral
blood it participates in the mechanisms of cellular activation
(Reinhertz, E.L. et al. (1982) Cell 30: 735; Kamoun, M. et al
(1%81) J. Immunol. 127: 987; Mayer, B. .et al. (1990) J.
Neuroimmunol. 29: 193; Rasmussen, R.A. et al. (1994) J. Immunol.
152: 527). |
~ The role of the CD6é molecule in the T cell ontogenesis as well
as' its possible role in the physiopathology of diseases of
differenﬁ.etiology are unknown.

Recently a CD6 ligand was identified and characterized having an
extensivei#ellular distribution in normal tissues such as thymus,
spleen, lymph nodes, and skin (Dhavalkumar, D.P. etlal. (1993) J.
Exp. Medf 181:1563). This molecule, denominated ALCAM (Activated
Leukocyte-Cell Adhesion Molecule due to its expression in activated
T and B lymphocytes as well as monocytes, is a 100 kDa molecular
weight Type I membrane glycoprotein with five extracellular domains

similar to those of the immunoglobulins. It can present different
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different etiology are unknown. Recently a CD6 |ligand was identified and
characterized havi ng an extensive cellular distribution in normal tissues
such as thymus, spleen, |ynph nodes, and skin (Dhaval kunar, D.P. et al.
(1995) J. Exp. Med. 181:1563). This nol ecul e, denom nated ALCAM
(Activated Leukocyte-Cell Adhesion Nblecule due to its expression in
activated T and B | ynphocytes as wel | Jas nmonocytes, is a 100 kDa nol ecul ar
wei ght Type | nenbrane gl ycoprotein with five extracellular domains simlar
to those of the immunoglobulins. It can present different 3 activation

| evel s dependi ng on dival ent cations and can nedi ated heterophylic and

honogbyivgtidn er aev-b08s deBewlingMofy Hivalent 1990lons & MRE. mb81atddl13).

Different anti CD6 mAbs have been used in clinical research for the
pr evedEeHRPRY 1t ¢ eanc| ReMORhY kg sintanpcsigas t(Bowepl aM-A¢i @F @&i-r KFBAS) R L.

I Jra lantation 36: 620) and to deplete bone marrow
tran'gpIE)ﬁé%ég r%q{/‘rrp%c t'es for preventing Graft versus Host D sease
(GvHD)pifoefdet , altd. Co6 AAbs( 1A) bberChided AwobliADed19kpsedbeni gort |
mMb is in a Phase Il Clinical Trial for the treatment of Cutaneous T-Cel
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deplete bone marrow transplants from lymphocytes for preventing

Graft wversus Host Disease (GvHD) (Soiffer, R.J. et al. (1992) J.
Clin. Oncol. 10:1191). The ior tl1 mAb is in a Phase II Clinical
Trial for the treatment of Cutaneous T-Cell Lymphomas (Garcia, C.A.
et al. (1990) Biotecnologia Aplicada 7(2):176; Faxas, M.E. et al
(1593) Biotecnologia Aplicada 10(1): 20).

The ior tl monoclonal antibody of IgG2a isotype was classified as
anti CD6é in the IV International Workshop of Leukocyte
Differentiation Antigens, Vienna (1989). This mAb defines an
epitope different from the ones recognized by other anti CD6 mAbs.
The epitope has a stable conformation and is insensitive to
_reductibn agents, being possibly located in the primary structure
of the D6 molecule (Osorio, L.M. et al. (1994) Cell Immunol.
154:123).

This monoclonal antibody has a lower recognition than other CD6
‘mAbs in “peripheral mononuclear cells of healthy donors. The
recognition pattern of ior tl1 mAb in human cell culture lines of T
'lymphocytés origin is 47 % in Jurkat cells, 23 % in Molt-4 cells
and no recognition of CCRF-CEM cells; of B lymphocytes origin is 9
t in Raji, of erythroblastoid origin is 12 % in K-562 and of
myelomonocytic origin is 9 % in U-937. It also recognizes
peripheral mononuclear cells of Chronic B Lymphocytic Leukemia
(89+/- 4 %) (Garcia C.A. et al. 1992) Biotecnologia Aplicada
9(1):70) ~'and lymphocytes of cutaneous lesions in patients with



anti  .CD6 in t he IV International Wor kshop of Leukocyte

Di fferentitation Antigens, Vienna (1989). This mAb defi nes an epitope
different fromthe ones recogni zed by other anti CD6 mAbs. The, epitope has
a stable conformation and is insensitive to reduction agents, being
possibly located in the primary structure of the -CD6 nolecule (Gsorio,
LM et al. (1994) Cell Imunol. 154:123). This nonocl onal antibody has
a lower recognition than other CD6 mAbs in peripheral nononuclear cells
of healthy donors. The recognition pattern of ior tl mAb in human cell
culture lines of T |ynphocytes originis 47 %in Jurkat cells, 23 %in

Ml t-4,.cells apd recoguni tion qf OgRF CEM cel |l s; of B | rrphocytes origin
is QC%tlaﬁ‘eﬁHFl 1=ce 311 g‘WEHPBBF‘aégB?H IYPEgi h-i 8t £3- %qlr?ayq{ Sk e cfied ¥
nyel gnpReexklc2 (o5t gk . is 9 % in U937. It also recognizes

peri pher al mononucl ear  cells of Chronic B Lynphocytic Leukem a (89+/ -
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cytotoxicity as, ME. et al. (1993) Biotecnol ogia
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of OKT3 (anti CD3) the cross-linking with ior tl induces higher

responses than those achieved with other anti CD6é mAbs (Osorio,
L.M. et al. (1994) Cell Immunol. 154:123).

Psoriasis is a disease whose physiopathology has not been defined
(Hunziker,: T. et al. (1993) Ther. Umsch. 50(2):110; Elder, J.T. et
al. (1994) J. Invest. Dermatol. 102(6):24S). It is characterized by
presenting- an inflammatory infiltrate in the target organ with
predominance of activated T lymphocytes of CD4+ and CD8+ phenotypes
(Chang,  J.C.C. et al. (1994) Proc. Natl. Acad. Sci. USA 91:9282),
as well as strong olygoclonality of the T-Cell receptors, the cells
seem to present a marked tendency to migrate to the skin (homing)
(Baker, J.N.W.N. et al (1992) Br. J. Dermatol. 127: 205; . Menssen,
A. cet.al. (1995) J. Immunol. 155:4078; Valdimarsson, H. et al.
(1995) Immunol. Today 16(3):145).

The spontaneous remission of Psoriasis can be predicted if the
number of T cells in the skin decrease. Thus, it is suggested they
play an ‘important role in the perpetuation of the disease by
raleasing. - soluble mediators of the immune response capable of
inducing. - the proliferation of keratinocytes, responsible of
clinical manifestations of the disease.

These. considerations are supported by facts such as the cure of
the disease. following allogeneic bone marrow transplantation, the
possible HLA association, the improvement, with steroids and

specially with immunosupressors 1like cyclosporine and the clinical




bl ood ; T | ynphocytes of healthy donors. At suboptinum concentrations of
OKT3 (;anti® CD3) the cross-linking with ior tl induces higher responses than
t hose achieved with other anti CD6 mAbs (Gsorio, L.M et al. (1994) Cel

| munol.. 154:123). Psoriasis is a di sease whose physi opat hol ogy has not
been defined (Hunziker, T. et al. (1993 Ther. Umrsch. 50(2):110; El der,

J.T. et al. (1994) J. Invest. Dermatol. 102(6):24S). It is characterized by
presenting- an inflammtory infiltrate in the target organ with

predom nance of activated T |ynphocytes of CD4+ and CD8+ phenotypes

(Chang,' J.C.C. et al. 94) Proc. Natl. Acad. Sci. USA 91:9282), as well
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nanifgzzfi'p f the di sease. These considerations are supported by facts
such of the disease, follow ng allogeneic bone nmarrow
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steroids and specially with i munosupressors |ike cyclosporine and t he

clinie®m the selection of the target molecule, which should participate
in important cellular functions or in the selection of the mAb
(Dantal, J. et al. (1991) urr. Opin. Immunol. 3:740). The mAbs
evaluated in Psoriasis directed against CD3 (Weinshenker, B.G. et
al. (1989) J. Am. Acad. Dermatol. 20:1132) and against CD4 (Poizot-
Martin, I. et al. (1991) Lancet 337:1477; Prinz J. et al. (1991)
Lancet 338:320; Nicolas, J.F. et al. (1991) Lancet 338: 321) have
produced clinical improvement in the patients after multiple high
dose endovenous appiications, with partial remissions of short
duration and early relapse of the symptoms and signs of the disease
in all cases.

Therapeutical application of murine mAbs in multiple doses is
associate with some secundary effects and limited clinical utility
in patiénts, these are related with xenogenicity of murine proteins
that induce an Human Anti-Mouse Antibodies response (HAMA);
humanized antibodies generated by protein engineering have reduced
immunogenicity, improved pharmacokinetics and clinical advantage
(Wwinter, G. et al. (1993) Trends-Pharmacol-Sci. 14(5): 139).

Up to now no previous study describing the expression of the CD6

‘molecule 'in the T lymphocytes of the inflammatory infiltrate of the
skin in Psoriasis nor the possible association of this molecule

with the development of the disease has been reported. Additionally
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i npr.oovenent, -although reversible, with anti T cells therapeutic nonoclonal ™~

antibodies (Giffiths, CEM et al. (1992) Springer Semnn

| mmunopat hol . 13:441; Nanney, L.B. et al. (1986) J. Invest. Dernatol.
86(3): 260; Picassia, D.D. et al. (1987) J. Am Acad. Dermatol 17)3: 408;
Schopf, R E. et al. (1986) Arch. Dermatol. Res. 279(2 ): 89; van de
Kerkhof, P.C. et al. (1987) Dermatol ogica 174(5): 224). The success of
i mmunot her apy wi th nonocl onal anti bodi es depends on the sel ection of the
tar get nol ecul e, which should partici pate [ n [ rrportant cellular functions

the sel ectlon of the ii&t Dant al : al 91) urr |
ll‘ﬁé‘stﬁﬂt&f Afalaidte ¢ Gon “ﬂ@orll“aéﬁhésdl RSt E8gn
(V‘élg @@{l&%l E’e\%lﬁtéﬂ (1989) J. Am Acad. Derrratol 20 1132) and
agai hst CD4 ( 0| zot- Martin, 1. et al. (1991) Lancet 337:1477; Prinz J.
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have,_ pr pduce l'inical rovenent jin the patients after nultiple h dose
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Ther apeutical application of “murine mAbs in nultiple doses is associate
wi t hmenoelenalindntybedy cantiaf®él ifnirt kx| applitation i iy patpantents tht hese
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Detailed description of the Invention.
OBTAINMENT OF THE MONOCLONAL ANTIBODY.
Purification of the Murine Monoclonal Antibody.
The anti CD6 monoclonal antibody (mAb) can be purified from ascitis
fluid by Protein A Sepharose, diluted with an eqgual wvolume of
glycine buffer 1.5 M, NaCl 3 M pH 8.9, equilibrating the matrix
with the same buffer. Applying equal volumes of ascitis and buffer
elution: should be performed at flow speed of 50 mL/h. Wash the
‘column: -~ overnight until the =zero base line, with the same
~applicatdion ‘buffer. - i« i
~ Afterwards the column is washed with citric acid buffer 0.1 M pH
6 to*éliminate the IgGl immunoglobulins, until the base 1line
‘reaches zero, at a flow speed of 50 mL/h (between 2 and 5 column
"volumes,' approximately 2 hours). Buffer citric acid 0.1 M, pHS is
‘applied to elute the IgG2a immunoglobulins (ior tl}.
Humanization of the Murine Monoclonal Antibody
© “Using -genetic engineering methods variants of the anti CD6
murine -mAbs can be constructed, such as chimaeric and humanized
‘antibodies, from the variable regions of the light and heavy chains
~of the- murihe antibody (Takashi, N. et al. (1982) Cell 29:718;
I' Hieter, P.A. et al. (1980) Cell 29:718).
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association of this nolecule with the gevelopnent of the di sease has been
rted. Additionally 6 the therapeutic use of an anti CD6 mAb in this
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nogeni city, inproved pharmacokinetics and clinical advantage (Wnter,
G, et al.: (1993) Trends-Pharmacol -Sci. 14(5): 139). Up to now no previous
study describing the expression of the CD6 nolecule in the T | ynphocytes of

i'nflanmatory infiltrate of the skin in Psoriasis nor the possible

di sease has not been previously evaluated. The novelty of the present
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ntion consists in providing topical and system ¢ pharnmaceuti cal

conpositions containing an anti CD6 nonoclonal antibody and the
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Sepharaose, .diluted with an equal volume of glycine buffer 1.5 M Nad 3 M
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ication in patients with Psoriasis Vulgar, using different
' YoRoFobides and in different clinical forms of the disease.
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pH 8°8% BR4EFHBRating the matrix with the same buffer. Applying equa
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procedure (patent # 0699755 E.P. Bul.) Which simultaneously reduces
immunogenicity of the rodent monoclonal antibody while preserving
its 1ligand binding properties in their entirety. Since the
antigenicity of an immunoglobulin is dependent on the presence of
T-cell antigenic peptides onto their sequence, the immunogenicity
of a xenogenic or allogenic antibody could be reduced by replacing
the residues included onto the T-cell antigenic segquences which
differ from those usually found in another mammalian species
antibodies. Of course, the replacement of residues do not include
those ‘involved in to the canonical structures or in the Vernier
zone, This judicious replacement of residues have no effect on the
structural determinants or on the interdomain contacts, thus,
ligand binding properties should be unaffected as a consequence of
aiterations which are limited to the variable region <framework
residues.
Analysis of homology of variable regions:

The 'present procedure makes use of the available sequence data for

human ‘antibody variable domains compiled by Kabat et al.,

MSequences. of  proteins of Immunological Interest” Fifth edition.,
‘Bethesda, Maryland; National Inst. of Health, 1994.

In:the first step the variable domains of the murine ior til

“heavy or light chain are compared with those corresponding variable

domains of the human sequences.
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col uan, overnight wuntil the zero base line, wth the sane
-application buffer. Afterwards the colum is washed with citric acid
buffer 0.1 MpH6 to elimnate the [1gGl i munoglobulins, until the
base 1line reaches zero, at a flow speed of 50 niL/h (between 2 and 5 col umm
.volunes, approximately 2 hours). Buffgr citric acid 0.1 M pH5 is applied
to elute the 1g&a i nmunogl obulins (ior tl1l). Humani zation of the Mirine
Monocl onal Anti body Using -genetic engineering nmethods variants of the anti
CD6 nurine -mAbs can be constructed, such as chinmaeric and humani zed

anti bodi es, fromthe variable regions of the |light and heavy chains of the.
mur i ne TRRt iGRIBALTISPRK aish| Madey. byetana| aut qmats)- coppiutazd zBYs metiheder (P A,

et aI (1 Scriptio of humani zati on of

ite ngggk/gnoc#%%i; ﬁ% Wyay |(E)E$a$f I?A sﬁB@l 0H85% PRAL QEQU bt Ay
frommapaeeanlmu el Othéh SESHRId W méeiudermf&@l Ire swhiueh £§cogp ze
t he same eB 8 on the CD6 nolecule. ior t1A was nodified in order to

decr &ERE&eP noBeR RS t FaFLINsa pﬂ‘béédWJelJ( patlan #eddoe755he. MumByl | )
ant | By aRP coprBekh | FALE Tl TRMBNCE by CIsBend, ReeBIES Thai
entirety. -P8pdictioheof T-epitopes.
In the second step, the two homologous variable region sequences,
mouse -and human are analysed for prediction of T-antigenic
seguences.

The algorithm AMPHI (Bersofsky et al., (1987) J. Immunol 138: 2213)

predicts a« Helical sequences. The algorithm SOHHA predicts the
strip of helix hydrophobicity (Elliott et al., (1987) J.Immunol.
138: 2949). These algorithms predict T-cell presented fragments of
antigenic proteins.

-Analysis for immunogenicity reduction.

Those residues in the mouse framework which differ from its human
counterpart are replaced by the residues present in the human
counterpart. This switching occurrs only with those residues which
are at-thé T-antigenic sequences.

Finally, replacement of those residues responsable for the
canonical structures or those involved in the Vernier zone could
have a significant effect on the tertiary structure. Hence, they
can not be included in the replacement. Additional information
about the influence of the proposed replacements on tertiary
structure or the binding site, could be obtained from a molecular
model of the variable regions.

~-The' -method for constructing and expressing the altered
antibody.’



antigenicity.of an i munoglobulin is dependent on the presence of T-cel
antigeni ¢ peptides onto their sequence, the inmmunogenicity of a xenogenic
or al'l ogenic antibody coul d be reduced by replacing the residues included
onto the T-cell antigenic sequences which differ fromthose usually found
in another mammal i an species antibodieg. O course, the replacenent of

resi dues do not include those involved in to the canonical structures or in
the Vernier zone. This judicious replacenent of residues have no effect on
the structural determ nants or on the interdomain contacts, thus, |igand

bi ndi ng properties should be unaffected as a consequence of alterations
which 3he |fellewing peceduirabl earegiused r hoeprepanssi daggmbAnanys@VPof
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nethg&lha@-mBGBCMthi)Eﬁ£§$§3ﬁ6 00, Hitachi.). The nost honnlogous human
a)Mutagenesis and assembly of variable region domains including
CDRs and FRs regions.The PCR-mutagenesis method (Kamman et al.,
(1989) Nucleic Acids Res.17: 5404) is preferably used to introduce
the changes at different positions.
b) Preparation of an expression vector including one variable region
and the corresponding human constant region which upon transfection
into cells results in the secretion of protein sufficient for
affinity and specificity determinations.
c)Co-transfection of heavy and light chain expression vectors in
appropriate cell lines.

After about 2 weeké, the cell supernatants are analyzed by ELISA
for human IgG production. The samples are then analysed by any
method for human IgG capable for binding to specific antigens.

' Formulation for performing 1in vitro and 1in vivo diagnostic
studies.

The aﬁti CD6 mAbs can be used for in vitro and in vivo diagnostic
purposes . in the different «clinical forms of Psoriasis, for
monitoring patients after topical or systemic treatments , as well
as for predicting relapses.

These mAbs purified and dissolved in buffer solution (pH 7.0 +/-
0.5) containing Sodium Azide (0.01-0.2 %) and Bovine Serum Albumin
(0.05-0.2 %) can be used to quantify the CDé+ T lymphocytes and/or
the expression of this molecule on the surface of the lymphoid
‘calls. in biological fluids (i.e. blood, cephaloraquidium liquid,




vari abl e regions are then conpared residue for residue to the correspondi ng
muri e f.egions. This will also define the human subgroup to which each
nouse seqguence nost closely resanbles. -Prediction of T-epitopes. In the
second step, the two honol ogous variabl e regi on sequences, nouse and
human' are analysed for prediction, of T-antigenic sequences. The

al gorithm AMPH (Bersofsky et al., (1987) J. Immunol 138: 2213) predicts
[err] Helical sequences. The al gorithm SOHHA predicts the strip of helix
hydrophobicity (Elliott et al., (1987) J.lnmmunol. 138: 2949). These
algorithns predict T-cell presented fragnents of antigenic proteins.

- Angypevialodiguithogaaubatyng eblictpoR00Tds off ebhelueamphe t Wethodfe to

reoraull " SEoLBR. AR’ Bk cRARRR:2abkERR SO GRPT" . 208 PndodiEr FroRty i tn
thoge Beshdwetewhiath 48ce #blibeed- agt WaeRifgS e aNeeFfelrl BRI ohepInacement

of those residues responsable for the canonical structures or those
i nvangelathobhe Widimi eAmbnegdebriinave of si ghotthesnt 2rimal ofRawies

STEbATHRAONC! it "SR Gored OB Y BbABEeTC MR | B bppsapplocerent
ter phpeyesytheiny & Dhet bathi 0dBengABEt e cazowWed dumn jalyisicte diffeartly nltecul ar
T hofAuEREEeah, FUBAFances By different metheds (Coligan, Jom etsdy.ose!Mnd
(Ed.) Current Protocols in Immunology, National 1Institutes of
Health. Vol. 1:5.3.2. Wiley Interscience) and be used with similar
purposes previously described, at concentrations between 5 and 30
mg/mL.
Immunohistochemical evaluation of the leslions of patients with
Psoriasis. |
The immunohistochemical study of cutaneous lesions or other
affected tissues (i.e. articulations) of patients with Psoriasis
Vulgar can be performed on tissue cryostat sections (i.e. skin)
fixed or not in cold aéetone, incubating the anti CD6é mAb dissolved
between 3 to 10 mg/mL in buffer solution {(pH7.0 +/- 0.5) containing
Sodium Azide (0.05-0.2 %) and Bovine Serum Albumin (0.05-0.2 %)
dﬁring 30 minutes. Followed by incubation of the tissue sections
with biotinylated anti mouse immunoglobulins (i.e. from sheep,
DAKO) and Avidin Biotin Peroxidase Complex (i.e. DAKO) during 30
minutes at room temperature. Finally reaction is developed using 3-
amino-9-ethyl-carbazole as chromogen (Sigma) (Hsu, S.M. et al.
{1981) J. Histochem. Cytochem. 29:577). Biopsies must be examined
by two specialists and the evaluation of the CD6é is adjusted to a
scale of points <10 & (+/-), 10-25"'% (+), 25-50 % (++), 50-90 %
(+++), 90-100 % {(++++).
Different antibodies to the T lymphocytes CD can be used, anti
CD3 (ior t3), anti CD4 (ior t4), anti CD8 (ior t8) and an anti CD45

B



9 The follow ng procedures are used to prepare reconbi nant DNA sequences
whi ch incorporate the CDRS of the nurine mAb, both |ight and heavy chai ns,
into  human, framewor ks that can be used to transfect mammualian cells
for the expression of reconbinant antibody. |ess inmnogenic and with

t he antigen specificity of the ani mal q?noclonal ant i body: a) Mutagenesi s
and assenbly of variable region domains including CDRs and FRS regi ons. The
PCR- nut agenesi s net hod (Kanmman et al., (1989) Nucleic Acids Res.17: 5404)
is preferably used to introduce the changes at different positions.

b) Preparation of an expression vector including one variable region and the
cor r ebpondLBYy, hader @nsirbit Ephdermabi Ghowpbn Faciosf cRddeptdmtmAlsel(isr
result%%%a?the secret&on of. protei.n sufficient, for, affinity and specificity

det er$d JordS 8) BarkPInSfe RS IATISOTELFy Aid-V3gP cHMeFE aNdfEssonet

VeCt 05, | N 18R OPAL A © Delnl. | VERSred [ elo AUl 3¥eRKS: 148 1°Al), which
supernatants are analyzed by ELISA for hurran 1gG production. The sanples
are tahblowshaltheedyaluatiaret bod dedrailsnanf | ghecaphbiracteridthds nepft othe

SPoCINE G2« T TELRH Ol p ot A M ALY B8 SlRY Y e,
di agngsddment of the disease.

Immunchistochemical monitoring of the lesions of the treated
patlents.

Patients treated with anti CD6 monoclonal antibodies can have
biopsies of the 1lesions performed previous to initiating the
treatment, during the course of the treatment and after ending the
treatment always in the area next to the initial biopsy to evaluate
the “therapeutical efficacy of the compositions of topical or
systemic’ use. The scale for classifying treatment response can be
qualitative in per cent and is established by the index of CD6+
cells over the total CD45+ cells, evaluated in each biopsy.

CD6+ cells index = Number of CD6+ cells X 100 -
Number of CD45+ cells
The index of CD3+ cells, CD4+ cells and CD8+ cells can also be
established over the total of CD45+ cells and the index of CD4+ and
CD8+ over the total of CD6+ cells.
CD3+ cails index = Number of CD3+ cell X 100
Number CD45+ cells
Number of CD4+ cells X 100
Number of CD45+ cells
Number of CD8+ cells X 100
Number of CD45+ cells
Number of CD4+ cells X 100
Number of CDé+ cells

CD44 cells index

'CD8+. cells index

CD4+ cells index




purposes, in- the different clinical forms of Psoriasis, for
monitoring patients after topical or systemc treatnents , as well as for
predicting rel apses. These mAbs purified and dissolved in buffer solution
(pH 7.0 +/- 0.5) containing Sodium Azide (0.01-0.2 % and Bovi ne Serum

Al bumin (0.05-0.2 % can be used to queptify the CD6+ T | ynphocytes and/ or
the expression of this nolecule on the“surface of the lynphoid cells. in

bi ol ogical fluids (i.e. blood, cephal oraquidiumliquid, | 0 synovi al
l'iquid) incubating 50 to 200 nL of the sanple with 10 to 30 nL of the mAb
at concentrations between 0.1 and 3 ng/nL, for 20 to 30 mnutes at 4[err]C.
Fol | ob8d krgldashbhdgxwet Nimibd eroSaing+ @eldisd X nogbation with

i mmunogl obul i ns of anot her ani mal _ species conjugated wth
fluorescent substances  (iN¥oer @f,GR&fc&ediShycoerythrin). The anti CD6
mAbs | ; di . I DL - ances by different
met hodgﬁ%cuglglssgg{tgg'?%ﬁﬁ}ég '{fﬁ‘%&éﬁ%é %ijr r%%’[ Pro g(%:é?%%ﬁ | mrunol ogy,

Nat i ondnottheri fiores off dwsluatingolthd :&ffxet of | thel tireatvephc ol tandHee
used Wi th si.m [ ar _purpos previ ously described, at. caoncentrations between
5 and"s6 FOFNTAB] FRBNBR: EhochBRtEar RbEd A Tin Biibhall dait A T inttont
W t htB%°%k§§b§siEﬁeahMﬂ§f‘t§$@@f@r{“ &aleisd L@U&C’fc&ﬁsﬂtﬁﬁisnd s P NE Hs Pt her

of treatment using between 1 and 5 mg of the same mAb conjugated

with radioactive isotopes such as 99m ‘Technetium, using a
conjugating method like the one described by Mathers, S.J. et al.
{1980) J. Nucl. Med. 31(5):692.

Obtainment of therapeutic formulations for topical and systemic
use. . -

The anti CD6 mAbs can be used with therapeutical purposes in
different.  clinical forms of Psoriasis, both with topical and
systemic ‘formulations, in single or multiple doses, with one or
various .treatment cycles according to the severity of the disease.

The topical therapeutic formulations with anti CD6é mAb can be
composed by semisolid systems in one or two phases, mainly with
hydrophilic formulations that allow the incorporation of the mAb
dissolved in sterile buffer solution (pH7.0+/- 0.5) in doses
between 0.1 mg and 5 mg per each gram of the product. Formulations
can be elaborated as gels, jelly, ointment, lotions and creams with
a liquid matrix (i.e. water) formulated with gelatin,
carboximethylcellulose or similar substances and bases containing
glycerine, calcium ; additionally the compositions may contain
preservatives (i.e. p-hydroxibenzoate) to avoid contamination. The
pH must be physiological so as not to affect the characteristics of
the mAb. These therapeutic compositions should =~ permit the

releasement and penetrability of the mAb in the skin.



affected tissues (i.e. articulations) of patlents with Psoriasis vulgar can
be perforned on tissue cryostat sections (i.e. skin) fixed or not in cold
acetone, ‘i ncubating the anti CD6 mAb dlssolved between 3 to 10 ny/nL in
buffer solution (pH7.0 +/- 0.5) containing Sodium Azide (0.05-0.2 9% and
Bovi ne Serum Al bunmin (0.05-0.2 % durimg 30 mnutes. Followed by

I ncubation of the tissue sections with biotinylated anti nopuse

i mmunogl obulins (i.e. from sheep, DAKO and Avidin Biotin Peroxidase
Complex (i.e. DAKO during 30 minutes at roomtenperature. Finally

t | d -9- et hyl - b | h
(S grmytoR a%ﬂ treents shiula, BE, poT1 Sy Kebeaen. oos: sedohnEos Enss a
Bi opsd 5, "dwpdr ben@xa%ﬂsﬂsbtowﬁeeap%@ addtstén@ngtt Rane\vy Usdmoimed ¢hen CO6

S adjusted to a scale of points <10 % (+/-), 10-25 % (+), 25-50 % (++),
50 9Cthe (sryFsr;ceml<90use.odmw(xlyw)ndommfe@nemt dnt i dsame t MAbhevith yd@slsuemyt es

and %ﬁe%ﬁ S%@d% antd( gDSIﬂégi?g alo) Eﬁﬁ?%(dgemtﬁﬁ antﬂntCC%tgigr {égg)tor

MADb (didlute@f / - i) Phydicableeaof kﬁfl@lﬂlwytﬁéraCth@Vé@@oﬁ%Zml CaandN. et
al . (1994), Acta Derm Venereol. Suppl. Stockh. 186:171), which allows the

eval \AEGH e eet aBIleway - t hBhehaehReERNesyT s e atmentnf cammeber yaPpliedr at e
o G o0 e OBUESS, bl bESRIERS o e dlsease

Clinical follow up of treated patients.

The clinical evolution of the lesions may be used as the main
criteria’of .the evaluation of therapeutic efficacy..

"The main' variables of response used for measuring the effects of
the treatment may be the improvement of . the <clinical
characteristics of the lesions (infiltration, scales, erythema) and
the:reduction-of‘the area of the lesions.

The degree of severity of the signs of the disease (infiltration,
scales and erithema) can be established between the values 0-1-2.
0- no sign. |
1- scarce presence.

2- intense presence.

| The extension of the treated scales should alsc be considered,
. measuring 2 of its diameters and calculating the area of the lesion

gggwjygééip}yipg the product of the radios (in centimeters) by p

{3.14). The dimension of the scale at time O represents 100 % and
ithhgyggpéequgnt evaluations the per cent of the dimension of the
scalgmis:es#ap}ished proportionally.

A PSORIASIS SEVERITY SCORE (PSS) similar to PASI (psoriasis area
and severity index) (Fredriksson, T. et al. (1978) Dermatologica
157:238) is obtained with the formula:

infiltration(0-2) + scales(0-2) + erithema(0-2) x % of the
6 affected area




patients.. Patients treated with anti CD6 nonocl onal anti bodi es can have

bi opsies of the lesions perfornmed previous to initiating the treatnent,
during the course of the treatnent and after ending the treatnent always in
the area next to the initial biopsy to evaluate the therapeutical efficacy
of the conpositions of topical or systgmc use. The scale for classifying
treat ment response can be qualitative in per cent and is established by the
i ndex of CD6+ cells over the total CD45+ cells, evaluated in each biopsy.
CD6+ cel I s index Nunber of CD6+ cells X 100 Number of CD45+ cells The
I ndex of CD3+ cells, CD4+ cells and CO8+ cells can al so be established over
t he t oREBPENSEDA®+ tordatmentd J'tmestmieidbéd CodeondiingD8¢ dher dhundest ain of

CDo6 |1 nb CD3 | ] 100 Nynbper CD45 |1
CD4: the) 253 %ﬁ’ %&?bégrlq@ Jd‘gﬁr‘-’i s°§< i‘é%l%e’%ﬂtﬁ}s 10f & G %ﬁ}csi >
cel | follndeing % fesC[ﬁ."eﬂ@.rl§ WlOQtN@agé%ﬁgf.ced ! oDét ;ﬁ& £lls

i ndex = Nunber + cell 100 Number S 1 ndex
Nunbér96P8éh8+ cells X 100

-.Clear: (> 90 %.improvement in PSS)

- Responders (> 50 $ improvement in PSS)

- Non-Responders (< 50 % improvement or deterioration in PSS)
- Wopsening (> 50 & increase in PSS)

The evaluation times of the response can be assumed up to 12

weeks. from the date of initiating the application of the treatment
(pretreatment, weeks 1, 2, 3, 4, 6, 8§, 12).

EXAMPLE 1: MURINE VARIABLE REGION OF ior t1A MONOCLONAL ANTIBODY
DHA ‘SEQUENCING.

Cytoplasmic 'RNA was extracted from about 106 T1 hybridoma cells
as described by Faloro et al (Faloro,J. et al. (1989) Methods in
Enzimology 65:718).

-The CDNA synthesis reaction consisted of 5 ug RNA, 50 mM Tris-
'HCl pH 1775, 15 mM KCl, 10 mM DTT, 3 mM MgCls ', 25 pmol CG2AFOR

'i"‘\.-:-.'-'

’prlmer ,..:,. o O A P

(5 GGARGCTTAGACCGATGGGGCCTGTTGTTTTG 3°) for heavy chain variable
regibn or CK2ZFOR (5°GGAAGCTTGAAGATGGATACAGTTGGTGCAGE 3°) for light
%héiﬁ'farisbié'fegian,'250 uM ‘each of dATP, dTTP, dCTP! dGTP, 15 u
rlbonuclease 1nh1b1tor (RNA guard, PHarmacia) in''a'total volume of
'50ul. ' o

. Samples were heated at 70%3, for 10 min and slowly cooled to 37°C

over a period of 30 min. Then, 100units MMLV reverse transcriptase

(BRL) were added and the incubation at 37°C continued for 1 hour.



Nunber of CD6+ cells I nmmunoscintigraphic nonitoring of treated patients.
Anot her f'orm of evaluating the effect of the treatnent wth the anti CD6
mAb can be the i mmunoscintigraphic study in the patient of the expression
and distribution of the CD6+ cells during the course of treatnent using
between 1 and 5 ng of the sanme mAb conjisigated with radioactive isotopes
such as 99m Technetium using a conjugating nethod |like the one
described by Mathers, S.J. et al. .(1990) J. Nucl. Med. 31(5):692.

ot ai nrrent of therapeutic for mul ations for topical and system c use. The

anti ' t her ut'cal. ur ose n_different.

clini cal forms ¥ ‘agorl as] s %"egflﬁ' ﬁbe %eﬂ?cd?%ﬂﬁ‘{}?%‘?i%s

i n sionjlanddr eul tapl E(Od'QSﬁﬂl vvuth Qe SI. VEPfﬁdéiJS Naeatl nedaLyclses .acggxdi ng
The topical therapeutic fornmulations with

f he di
;(r)\tuﬂ%a%est?%o t 3 :QSESSE@O%eRC%IMP%@@qm ofie BT, t BNAppELREr
mai nlﬁﬁgﬁgﬁwngg@tlehc %—ogng {:bﬁf\‘s é?%m@iéé)v&%ﬁ&léworporat [ on of the

mAb di ssolved in steri 0.5) in doses
bet weln GGMG@Q‘WCEGR@GGGGCEGGT\T@TWM t he pr oduct Formul ati ons can be

el abor a a eIIy, ointnent, lotions and creans with a liquid
mat r 3¢ &%IEA%?AMﬁb formulated with gelatin,

car bopg lmd?fy(lg‘/@)lml/@;;gégls%%#gé(éy@)s,;‘@f@gi ﬁ% bases contai ni ng

gl ycerine, calcium tiona t’he’ conposit'ions ray contain
pr eser ¥ \BER (amml.lfpda;tdmwdfenmatm\)mtpﬁrmensd rdortharssnadonyi s thide g frust

be prSIC(HN%gI %%I p?n%lgg g tckg ba(f)&ect the characteristics of

(5 GGAAGCTTGAAGATGGATACAGTTGGTGCAGC 3') and
- VK10BACK (5 TTGAATTCCAGTGATGTTTTGATGACCCA 3)' primers.
To .these mixtures were added 2.5mM each of dATP,dCTP,dTTP, and
dGTP, & ul constituents of 10X buffer thermolase and 1 unit of

Thermolase (IBI) in a final volume of 50 ul. Samples were subjected
to-25 thermal cycles at 94°C, 30sec; 50°C, 30sec; 72°C, 1 min; and a
last inciibation for 5 min at 72°C. Amplified VH and VK DNA were
purified on Prep. A Gene purification kit (BioRad).

The purified VH and VK DNA were cloned into M13 vector. Clones

were sequenced by the dideoxy method using T7 DNA Pol (Pharmac1a)
See Flgure 1 and 2.

EXQMPLE 2: MODIFICATION OF THE VARIABLE DOMAIN SEQUENCES OF ior tila
'HUKIﬁéﬂyﬂbEOCLORAL AHTIBODY TO " HUMANIZE THE PREDICTED T-CELL
| ANTIGENIC SEQUENCES.

The variable region sequences of heavy and light chains of ior
tlA were énlyzed for T-cell antigenic sequences. It was made by
using the computer algorithm AMPHI, which predict: segments of the
sequences 11 amino acids in length with an’ amphipatic helix



the mAb. These therapeutic conpositions should permt the

rel easement and penetrability of the mAb in the skin. 13 Topi cal
treatment shoul d be applied between one and three tines a day, over the

| esi ons covered or not and it can be conbined with the system c use (nmainly
endoveneous) of the same mAb with dos? between 0.1 and 1 ng/Kg of .

pati ent body weight. It should be dilfuted in physiological solution

for endoveneous wuse and adm nistered slowy. The endoveneous treatnment
can be applied independently of the topical administration. Cinical follow
up of treated patients. The clinical evolution of the |esions may be used
as tsleructiuregr i tidvaita' dfs t havevalaret | sidd thedmgphdhic efdrdacyne Theidai n'
variabJ es of ,response used, for neasuri the effects of the t r eat ment
may DYGRePhLlgE Fﬁ%rB%@ﬁeF? MH5f¥It%%f C'¢+%%i cal characteristics of the

| esi o tld Nithlel T @bk PB1 §CA&Rai fr W ANt Nehel eﬂ@%bgpncﬁéihhew@f@a of
the | esions. The degree of severity the signs of the disease
(i nfodediattiedn 3 seghentanwhicht Aren) (I tais hesedbtididd e dumterdag .t he val ues

O, Lo, % elhy s BER G S5ET0°, 2 L e Presence: The, Textension
2. CDR1 and FR2 between amino acids 25-43.
3. CDR3 and FR4 between amino acids 95-111.

The Figure 1 shows the sequences corresponding to heavy chain.

This murine sequence is compared with the immunoglobulin
saquences included in the GeneBank and EMBL database. The most
homologous human  variable region sequence is determined and also
the human subgroup to which the murine sequence most closely
resembles is defined. In this case the human sequence founded was
an IgM ‘belonging to subgroup III of Kabat.

Both wvariable region sequences, human and murine are then
compared residue for residue and are selected those residues at FR
regions which are. not involved in the Vernier zone or with the
canonical. .structures. Therefore they could be qhanged- by those
residues .-at the same position onto the human sequence. The

'pbsitibns'lS and 19 are not modified due to the amino acid Lys is
preéent. in the same position in other human immunoglobulins
‘bedopging, tor-the same. subgroup.

.rifom the--.heavy «chain of murine ior .tlA were proposed ¢

replacements:

1. THR at position 40 by ALA.
2. GLU at position 42 by GLY.
3. THR at position 108 by LEU
4. LEU at position 109 by VAL.



measuring.2 of its dianeters and calculating the area of the | esion by
.mmul ti plying the product of the radios (in centineters) by p (3.14). The
di rension of the scale at time O represents 100 % and in the subsequent

eval uations the per cent of the dinension of the scale is established
proportionally. A PSORIASIS SEVERI TY STORE (PSS) simlar to PASI (psoriasis
area and severity index) (Fredriksson, T. et al. (1978) Dernatol ogica
157:238) is obtained with the fornmula: infiltration(0-2) + scales(0-2) +
erithema(0-2) x % of the 6 affected

area 4 S .Strat.i ie or o,th s in
t he P %hseér?ﬁé%%&‘%g %’?J{I’%% eoof&evgﬁff r?%i%es(g‘lé' Iréhzz %eﬁHQPQS

fol lavsey efit @gnrlasrPerdgments\\Erem ahunbéeﬂa)tho Jmi fea dird 039 129: 584) :
- Cear, (> 90 %inprovement in PSS) - Responders (> 50 % jnprovement in

PSS) _AKEer %‘%ﬁaoﬁ‘fé@rﬁﬂ(& ey P%inrﬁ?ﬁregvénﬁﬁpléﬁe%t‘%$ BB ENGERLEEN N
0L N8 R 5Q3965£ qﬁsqg nlassthgﬁdeggluatlon times of the response can

be a suned up to I ffrom'thé date of initiating the application of
t he 1rk¥S nebtpégiEionha myniGLMeeks 1, 2, 3, 4, 6, 8, 12). EXAWPLE 1: MJRINE
VARI ABL E G ON OF ior  t1A IVD\I(XZLO\IAL ANTI B(I)Y

2.MET position 11 by L

3.TYR at position 12 by SER

4.LEU at position 15 by VAL

5.GLU at position 17 by ASP

6.TRP at position 41 by GLY

7.8ER at position 43 by ALA

EXAMPLE 3: CONSTRUCTION OF MUTANT HEAVY AND LIGHT CHAIN VARIABLE
-REGIONOF:dor t1A .BY PCR MUTAGENESIS. _

The changes in the amino acids of mutant heavy and light chain
variable region were constructed using PCR mutagenesis (Kammann, M.
et al. (1989) Proc.Natl.Acad.Sci. USA, 86: 4220).

Briefly: Two amplification by PCR: the reaction mixture was: 0.5
ul the VH supernatant of single strand DNA .cloned in M13, 25 pmoles
mutagenic oligo 1 or 2, 25 pmoles mutagenic oligo 3 or 4 primers
(See below the primers sequences). To these mixtures were added

- 2.5mM éach of dATP, Dttp, dCTP, and dGTP, 5.pl constituents of 10X
Vent Polymerase buffer (NEB) and 1 unit of Vent DNA Polymerase
(NEB) in a final volume of 50 ul. Samples were subjected to 12-15

“¥hermal® ¢ycles: at 94%C,. 30sec; 50°C,. 30sec; ,75°C, .1 min; and a last
incubation” for 5~miniat=75W:.‘Thetproductsaof;both,PCRs.are joined

“$n-5"~sééond - PCR using. the outside primers. .only (3 and 4).
Amplified VH DNA were purified on Prep. A Gene purification kit
{BioRad) .



DNA. SEQUENCI NG. Cytoplasm c RNA was extracted from about 106 T1 hybri doma
cells as ‘described by Faloro et al (Faloro,J. et al. (1989) Methods in
Enzi nol ogy 65:718). -The cDNA synthesis reaction consisted of 5 ug RNA,
50 MM Tris- HCLl, pH 7.5,- 75 nMKCLl, 10 nM DIT, 3 nM MyCl2, 25 pnol CXRAFCOR
(5" GGAAGCTTAGACCGATGGECECCTGITGITTTG 3/,) for heavy chain variabl e region
or CK2FOR (5' GGAAGCTTGAAGATGGATACAGIT GCAGC 3') for light chain variable
regi on, 250 uM each of dATP, dTTP, dCTP, dGIP, 15 u ri bonucl ease inhibitor
(RNA guard, Pharnecia) in a'total volume of 50ul. Sanples were heated at
70 C, for 10 mn and slowy cooled to 37 C over a period of 30 m n. Then,
100uni ¥9r Mike Fh3nges %mahg%rhﬁﬁﬁxechéﬁm) WERE adde&han@cﬁhélpnsubatrbn at

37 G o VH and VK cDNAs were anplified using the
PCRGgs g%scg&% {anﬂ%;ﬁ%%ﬁfrs u % QPF &ndi, R et al. Proc. Natl. Acad.
Sci. USAimér 3B33- .:3837, (1989)) For PCR anplification of VH DNA priner
nlxtures consisted of 5 ul cDNA, 25 pnoles C&RA FOR (5
TEEGEGE 2AG BRE BRGKGAGI Aer s

(5 A(Dl\ﬂﬁjg{lg(f/C)A(A/G)CTGCAG(G’C)AGTC(A/T)GG3 ). For PCR anplification of .

primers m xtures consisted of 5 ul cDNA, 25 pnoles of CK2 FOR

S'GTA AAA CGA CGG CCA GT 3'.

These primers are combined in one PCR.
Primer 2:
57CTC CAG CCT CTT CCC CGG AGC CTG GCG AAC CCA 3°.
Primer 4:
S"AGC GGA TAA CAA TTT CAC ACA GGA 3'.
“These prlmers are combine in one PCR. Then, the products of both
bbRs'are comblned in oné PCR" using 3'and 4 primers..
For the changes in the POSITION 108-and 109, ithe. primers. designed
were '
" Primer 1:
57GGC CAA GGC ACC CfT GTC ACC GTC TCC 3'. B
Primer 3:
: S5’GTA AAA CGA -CGG CCA GT 3’.
| These'primers are combined in one PCR.

U primer2s

[N )
£35

"* 57GGK"GAE-'GET 'GAC -AAG GGT GCC TTG .GEC 37 .
S YL PRI
S 5YAGC GGA TAA CAA TTT CAC ACA GGA 3’.
:F;%h%sé”briMefs-are combined in one PCR. Then; the products of both
3%%@3 af&icdmﬁinéd“in'one:PCR-using 3 and ‘4 primers:

“In the- -light ‘¢hain’ - for the ‘changes in the FR1 in the residues
"3, 11,712, 15 and ‘17 ,the primers were designed as:

PRIMER 1:



(5" GGAAGCTTGAAGATGGATACAGITGGTGCAGC 3') and VK1OBACK

@) TTGAATTCCAGTGATGTTTTGATGACCCA 3)' prinmers. To .these m xtures were added
2. 5mM each of dATP, dCTP, dTTP, and dGIP, 5. ul constituents of |0x buffer

t hernmol ase and 1 unit of Thernolase(IBl) in a final volunme of 50 ul.
Sanples were subjected to 25 thermal cycles at 94 C, 30sec; 50 C, 30sec; 72
C, 1 mn;, and a last incubation for 5 mn at 72 C. Anplified VH and VK DNA
wer e purified on Prep. A CGene purification kit (BioRad). The purified VH
and VK DNA were cloned into ML3 vector. Clones mere sequenced by the

dldeox P e a 2 LE 2:
Sl Ay corghs Sab G s o gttt E,ﬂér%ﬁg e ONAL
ANTI _B.QDYCGEL‘OPGG{UBNGJIJY@\ GAdE TdREGY GFED  T- CELL ANTI GENI C SEQUENCES. The

vari abl e_regi on squEnces of heﬁyy and |ight chains of ior t1A were anlyzed

for T- 8BIMERnE; gehf OCAM&T ade by using the computer
al gori trﬂg?ﬁl\/g }_L%lgp pé&#ﬁeéqq{r%g{l eSP@C t he sequences 11 amno acids in
n-anp c helix

| engt h " w |pa structure, that is have one side

hydroppBliMERaQY one side hydrophilic "which bind to MHC Il nol ecules. Onto

t he varlable donai n seqﬁgnce of the heavy chain were redictsg gfgpents
AG.

whi ch ar e 5671 CASs Tide & KabBtC sCRuUnbER 1§C) AGA CAG GGA GGA T
GGT CAT_.CT,G GAT GTC ACA 3’

PRIMER 4:. 5'ACT GGC CGT CGT TTT TAC 3’

.These primers are combined in one PCR.
‘The products of both PCRs are combined in one PCR using primers
3 and 4.
For the changes in the residues 41 and 43 in the FR2 the primers
were:
PRIMER 1: 5’ CAG AAA CCA GGG AAA GCT CCT AAG ACC CTG 3’
' BRIﬁER.3; 5’ GTA AAA CGA CGG CCA T 3’
.. These primers are combined in one PCR.
. PRIMER .2: 5’ CAG, GGT CTT AGG AGC TTT CCC TGG TTT CTG 3’
PRIMER 4: 5’ ACT. GGC. CGT CGT TTT TAC 3’
“These primers. are combined in one PCR.
The products of both PCRs are combined in one using primers 3

and 4.

¢ ; EXAMPLE, 4: PHARMACEUTICAL FORMULATION FOR TOPIC USE IN CUTANEOUS
LESIOHS OF PATIENTS WITH PSORIASIS VULGAR:
The ior tl1 mAb was purified and dissolvedl(so.bo mg) in sterile
* buffer solution (10 mL pH7.0 +/- 0.5) containing Monobasic Sodium
: Phosphate 4.50 . mg , Dibasic Sodium Phosphate 18.00 mg , Sodium
. ‘Chloride; 86..00 . g _Polysorbate 80 1.832 RL,, Water for injection.
“cThe- solutlon containing the mAb was added to a Jelly base



1. FR 1 between amno acids 2-21. 2. CDRl and FR2 between am no acids
29-43. '3. CDR3 and FR4 between amino acids 95-111. The Figure 1 shows the
sequences corresponding to heavy chain. This nurine sequence is
conpared wth the imunoglobulin sequences included in the GeneBank and
EMBL "dat abase. The nost honol ogous hunan vari abl e regi on sequence is
determ ned and al so the human subgrodﬁ to which the nmurine sequence nobst
closely resenbles is defined. In this case the human sequence founded was
an 1 gM bel onging to subgroup Il of Kabat. Both variable regi on sequences,
human and nurine are then conpared residue for residue and are sel ected
thoseThesi gh@papéutit r §@1ays WhsChe BaSoFted NYAlLKedal Nblifie Merdy RItizone or
with the canonical, structures. Therefore they coul d be changed. by those
reshaviBgag GONPOSiAden pasidiasn toorkhe eme demgeibedefobntbe ke (

poskt hon 218, ggd 19 are not nodified due to the amno acid Lys is present
in thée same poSition in other hunman i nmunogl obul i ns bel onging to the sane,.

subgroup. ..For the heavy chain of nurine ior. t1A were proposed 4
replacenents 1. THR at position 4OEg¥ ALA. 2. GLU at position 42
by GLEXKAMPLE S :7HSROLQERGAL,nSTURY hPF| FRYTANEOUS | LRSEQNS 0 OFt iR RISy

VALWITH PSORIASIS VULGAR.

The immunohistochemical study of the cutaneous lesions of
patients with Psoriasis Vulgar was performed on cryostat sections
of skin tissue, using the mAb ior tl in parallel with different
mAbs directed against CD of T lymphocytes. mAbs ior t3 (anti CD3),
ior t4 (anti CD4), ior t8 (anti CD8), ior L3 (anti CD45) and DAKO
CD6é (anti CD6), as control, as well as ior egf/r3 (anti Epidermal
Growth Factor Receptor) were used. Followed by incubation of tissue
sections with biotinylated anti mouse immunoglobulins (i.e. from
sheep, DAKO) and Avidin Biotin Peroxidase Complex (i.e. DAKO).
Finally reactlon. 1s ~developed using 3-amino-9-aethyl-carbazole as
chromogen (Slgma) Blop51es were examined by two specialists and
the evaluation of the CD6 was adjusted to a scale of points
. <10 % (+/ ), 10 25 § (+), 25-50 % (++), 50-90 % (+++), 90-100 %
(++++) -

Patients treated with anti CD6 monoclonal antibodies had biopsies
of the le51ons performed previous to initiating the treatment and
at the end of the thlrd week of treatment in the area next to the
initial biopsy . The scale for classifying treatment response was
gualitative in per cent and established by the index of CD6+ cells
over the total CD45+ cells , evaluated in each biopsy. The per cent
of the expre351on of the anti Epldermal Growth Factor receptor

'-(EGF—R) in the dlfferent stratus of the skin was determined as well

as the modlflcatlons of the hlstologlcal characteristics typical of
the dlsease.



The sane procedure applied to the Iight chain (Figure 2) rendered a set of
overaping segnents fromaminoacid 2 to aminoacid 69. After the analysis we
proposed- 7 replacenents in FRs 1 and 2 at positions: 3, 11, 12, 15, 17, 41
and 43. 1.LYS at position 3 by GLN 2. MET at position 11 by LEU 3. TYR at
position 12 by SER 4.LEU at position L5 by VAL 5.G.U at position 17 by ASP
6. TRP at position 41 by GLY 7.SER at position 43 by ALA EXAMPLE 3:
CONSTRUCTI ON OF MUTANT HEAVY AND LI GHT CHAIN VARI ABLE . REG ON OF ior tlA BY
PCR MJUTAGENESI S. The changes in the am no acids of nutant heavy and |ight
chain variable region were constructed using PCR nutagenesi s (Kammann, M

et al. (49B9) theocimilanmataskyScinfiBrasé: d&&&)cteﬁm'seﬁ.ty offWPsoriasis

a I|f|c tion b e reac ion m xture was: 0.5 ul su ern tant
o s NLaafurd ERrl BReARERERLan SDPROREE REPRREREN OIHED. SE o LB

p”D|escﬁUlaQGEY@§ﬁoi&l ﬁ%dgf JQrinmers (See below the priners sequences). To
these m xture re added nv each of dATP, Dttp, dCTP, and dGIP,

.[errd 1mens:t0|3t+uemr@pmqawé Veapr&ob i oerappeoxiiaee LGNER)0 asd df uthe of
Vent DNA Polynerase (NEB) in a final volume of 50 ul. Sanples were
subjec?@ﬁ5focié 35 thermal cycles at 94[err]C - 30sec; 50[err]C 30sec;
75[err]C | ast i ncubation fo a e
product s o?h%g¢ﬁ6b lgseregr%%%n S approx1mateﬂy be wee 564 ng over

90 % of the CD3+ cells.
¢ The CD6+ cells (ior t1) represents approximately between 30 %

and 50 % of the CD6+ cells (DAKO CD6).

» The expression of the EGF-R in keratinocytes was elevated
_ show1ng a retlculated pattern
““lhe'predomlnance of ‘the expr3551on of the CD6 molecule in the T
lymphocytes of the 1nflammatory infiltrate results significant
siece'lt is a molecule characteristic of activated T lymphocytes.
This makes us believe that this might constitute a leukocitary
adh9310n molecule of the T lymphocytes, 1n1tlally actlvated in the
skln by the peﬁetratlon. of exogenous antlgens or’ modlfled self
antlgens Necessary thls for the 1nteractlon with spec1f1c cellular
determinants of the skin activated during the response to the said

antigens.

. EXAHPLE 6 CLINICAL RESPONSE OF PATIENTS WITH PSORIASIS VULGAR TO
lTHE TOPICAL THERAPY WITH ior tl1l mAb.

_' A cllnlcal trlal of patients with a diagnosis of Psoriasis Vulgar
1ln relapse wlth leSLOns characteristic of thlS disease was
fperformed 7uThe study was scheduled in two groups of fourteen
patlents per group dlflned according to the Jelly received for
‘top;cal treatment (1or tl mAb or vehicle). The topical therapeutic

formulation was conformed by a jelly base or vehicle (Sedium



in a second'. PCR wusing. the. outside priners .only (3 and 4).

Anpllfled VH DNA were purified on Prep. A CGene purification kit (BioRad).
18 For the changes in the heavy chain FRL in the positions 5, 7, 11,.12
and 13 the prinmers used, were: Priner 1. 5 TGG GIT CGC CAG GCT CCG GGG AAG
AGG CTG GAG 3'. Priner 3: 5 GIA AAA CGA CGG CCA GT 3'. These priners are
conbined in one PCR Priner 2: 5 CTC GAG CCT CTT CCC CGG AGC CTG GCG AAC
CCA 3'. Primer 4: 5 AGC GGA TAA CAA TTT CAC ACA GGA 3'. These prinmers are
conbine in one PCR Then, the products of both PCRs are conbined in one PCR
using 3 and 4 priners. For the changes in the POSITION 108 and 109, the

pri nkasboxtase hnektetrrisselr i mar/ v, 5 GESEGAANIEyAIC CTT MeEByAGGr@bendCC 3' .
P“'$¥1§%a§£f§%}£$ﬁ‘fEAw%?%#X¥iéﬂﬁ§g'was incorporated. Treatment was
applied two times a day during 21 days without occlusion of the
lesions treated.
Psoriatic plaque lesions whiten in all the patients treated with
ior t1 mAb (Figure 4). This result corresponds with post treatment
biopsy performed 21 days after initiating application of the mAb. A
decrease of T lymphocyte infiltrate and of the expression of the
EGF-R in keratinocytes as well as a regression in the histological

signs characteristic of the disease were observed.

EXAMPLE 7: CLINICAL RESPONSE OF PSORIASIS VULGARIS PATIENTS AFTER
SCALING~-DOWN TOPICAL TREATMENT WITH ior tl MONOCLONAL ANTIBODY.

A Pilot Clinical Trial in 19 confirmed long-lasting psoriasis
vulgaris patients with more than 10% and less than 25 % of their
skin affected was performed. Three different groups of 6, 7 and 6
patients received a therapeutic topical formulation containing 0.3,
1 and 3 mg of ior tlA mAb/gram of jelly respectively, in a wvehicle
jelly consisting of Sodium Carboximethylcelulose A/v,
 §fopyiéhglicol,.Methyiparabene, Propylparabene and Triethanolamine.
Patients were topicaly treated 2 times a day during 21 days:¥ ’
’}_PAﬁf‘}Fsorlif}q Area and Severlty Index) was scored and analised
and human anti mouse antibody (HAMA) response ln ‘the sera of
patlents xJas also studied. The best results related to cllnlcal
response (PASI) and disease free interval were obtained in the
group treat@d with the lower amount of ior t1 mAb (0.3 mg), as well
as the HAMA (Human Anti-Mouse Antibody) titres and the amount of
patlents by group developing it were also higher in that group.
Moreover, the presence of anti-idiotype antibodies in patient’s

sera studied by means of blocking ELISA (Enzyme Linked




These prinmers are conbined in one PCR Prinmer2-: 5 GGA GAC GGI GAC AAG GGT

GCC TTG GCC 3'. Primer 4 : 5 AGC GGA TAA CAA TTT CAC ACA GGA 3'. These
prinmers are conbined in one PCR Then, the products of both PCRs are
conbined in one PCRusing 3 and 4 prinmers. In the light chain for the
changes in the FRL in the residues 3,231 12, 15 and 17 ,the prinmers were
desi gned as: PRI MER 1: 5" TGT GAC ATC CAG ATG ACC CAG TCT CCA TCC TCC
CTG TCT GCA TCG CAT CGG TGG GAG ACA GAG TCA CC 3' PRIMER 3: 5' GTA AAA CGA
CGG CCA GI 3' These priners are conbined in one PCR PRIMER 2: 5 GGI' GAC

3 AR kR AR R S AT et e 1 1

one wRER mdie fragherts ahd batbh PRRghare ieordhosed gatiemtsPGRdisidty i t1rer s
and %i For the changes in the residues 41 and 43 in the FR2 the priners
wer &he lower dosis of 0.3mg per gram of jelly.

EXAMPLE 8:CLINICAL RESPONSE OF ONE PATIENT WITH THE SEVERE FORM
OF GENERALIZED PSORIASIS TO THE ENDOVENEOUS TREATMERT WITH THE ior
tl mAb.

Female patient, 56 years old with a history of Psoriasis with
psoriatic arthropathy diagnosed approximately 17 years ago. In the
last 5 years the patient has suffered frequent and intense crisis,
causing frequent hospitalizations. Crisis started with
erithematosquamous generalized lesions, pain in .articulations and
muscles, feverish, generalized edemas and malaise. This general
status persists and 21 days later new lesions appear in the axilary
_region; the neck and around the breasts, with ulcerations and
infected serose secretion accompanied by fever. Due to the torpid
evolution of the disease and the intolerance teo all previous
treatments including steroid creams, treatment with methotrexate is
indicated administering 3 cycles with a total doses of 15 mg. No
élinicél response was observed.

Single .endoveneous dose of ior tl mAb at 0.6 mg/Kg of body

weight, administered slowly, diluted in 200 mL of Saline Solution

0.9 %.

Simultaneously a therapeutical jelly containing ior tl mAb at a
concentration of 3 mg of mAb/ g of jelly was applied 2 times a day
in all the lesions during two days.

The patient starts to improve her general status and
dermatdological picture-around-the 6th day of treatment. At day 21
an evaluation was performed and 60 % of the body surface was

without lesions and the rest of the skin showed improvement of the

3
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PRI MER 1: 5'- CAG AAA CCA GGG AAA GCT CCT AAG ACC CTG 3" PRIMER 3: 5 GIA
AAA CGA ©GG CCA T 3' These primers are conmbined in one PCR .PR MER 2: 5'
CAG GGI' CTT AGG AGC TTT CCC TGG TTT CTG 3' PRIMER 4: 5 ACT. GGC CGI CGr
TTT TAC 3' These priners are conbi ned4 n one PCR The products of both PCRs
are conbined in one using prinmers 3 and 4. EXAMPL 4: PHARMACEUTI CAL
FORMULATI ON FOR TOPI C USE | N CUTANEQUS LESI ONS OF PATI ENTS W TH PSORI ASI S
VULGAR. The ior tl mAb was purified and dissolved (50.00 ng) in sterile

buf £eh nseklt is8gn6l@fMeneHEiG eifse .01 gﬁ'ﬁi@dﬂ Nk £ e AYRRO biaRd rovaRfdindm
Phosphat e 4.50 ng , Dibasic Sodi um hosphate 18. 00 ny Sodlun1ChIor|de

86. Goe. ﬁymppgmsénbar@lsulamgsa, [heav:}:mg aVgood §encral estatus, Terml ution

con n to a eI base. 20 The therapeutic
Je|%§%%%sglgﬂgbéﬂ§b£§@§ ?h a O{ﬁﬁ?¢¥ %&ﬁﬁnlon havi ng a conposition
sim | aftbe 30e @aps dener ideRd eh@r ridien A p&bx_irglaﬁeﬁé r@qﬁéssf&?\'\@ E the
H STOLOG CAL STUDY OF ANEQUS LESI ONS OF ENTS W TH PSORI ASI S VULGAR.

TheSympomshrEt bbfedisaasestudy of the cutaneous |esions of patients
with Psoriasi.s Vulgar was performed on cryostat sections

- BRIEF DESCRIPTION OF' THE FIGURES:

FIGURE 1 and 2

Analysis for the modification by way of humanization of the
variable’ regions of “heavy and.-light chains::of: monoclonal
antibédy<ior t1A: °

Figure '1: Sequence of the variable region of heavy chain of
the murine ior tlA monoclonal antibody.

Figure 2: Sequence of the variable region of light chain of
the murine ior tlA monoclonal antibody.

A: Sequence of the variable region of heavy chain or light
chain of‘ior tlA murine mAb.

B: Sequence of the.‘variable region of the” most homologous
human immunoglobulin.

:c:'Sequenbe of -the modified variable region of ‘ior tlA.

'Shading: predicted T-cell antigenic sequences.
.- Underlined amino acids residues: amino acids involved in
tertiarynstructure. : RS

Bold font: complementarity determinig regions.

Amino - acids residues in boxes: replacements which are
‘Proposad’ - P SR

The description is idem for both, heavy and light chains.

FIGURE 3

The results of the expression of the CD6 antigens in lymphocytes

of the ‘inflammatory infiltrates characteristic of the cutaneous



of skin tissue, using the mAb ior tl in parallel with different mAbs
dlrected against CD of T lynphocytes. mAbs ior t3 (anti CD3), ior t4 (anti
CD4), ior t8 (anti CD8), ior L3 (anti CD45) and DAKO CD6 (anti CD6), as
control, as well as ior egf/t3 (anti Epidermal G owth Factor Receptor) were
used. Foll owed by incubation of tissueysections with biotinylated anti
nmouse i mmunogl obulins (i.e. from sheep, DAKO and Avidin Biotin Peroxidase
Complex (i.e. DAKO). Finally reaction is devel oped using

3-am no- 9- et hyl - carbazol e as chronogen (Sigm). Biopsies were exam ned by

two specgialists and the eval yation of , the CD6 was adjusted to a scal e of
poi nti€32PHSo, O/ - Patignsg opikh EBQBBE'%THYNW 90RDR ( +ShQWn.gQ- 1(5'6‘1%

Patlwaautart&%edawgae@zwm@@ﬁ :E?{y:?)%%' tanéééef' £ [ﬁg:ﬁgh%s' £ & dmhe

| esions performed previous to init gthetrea men at t
t he taforea:mdekbiof plaguesertesiionst hoeakizetexint cheheuppeér i ahdfbopshowerThe

Zg;ﬂé;ﬂ“&%e éﬁf?ﬁtq% Iqﬂ treatrre t rg:lpfjglsegv\éﬁs aI | tative |Bu§§|il centwa%nd
eval gl mgs@evbbeewo EH@ pﬁﬁmmléﬁoémﬁ%gﬁ/ﬁere of the anti

Epi dermal h Factor receptor (EG-—-R) stratus of the
skin vv&'iG&(BEe#m ned as wel |l as the nodifications of-the h| st ol-ogi cal

e acgt AR o SR e orbCHLy, MLkt RS
inpoh%%ﬂtJﬁXDtE§StQ@atmtﬁk‘3ftfﬁé Psoriasis was performed considering
the following variables: infiltration, scales, erythema and the
size of the area of the lesion. The great of severity was
established between the values =zero-1-2. The extension of the
treated plaques was established measuring to of its diameters. A
Psoriasis Severity Score (PSS} similar to the PASI (Psoriasis Area
~and Severity Index) was obtained and the response to treatment was
stratified according to the changed in the PSS at the end of the
' designated- ‘evaluation time. The following <categorizes was
established: Clear, Responders, Non-Responders and Worsening.
FIGURE 5
- Clinical response of patients treated with a topical formulation
Eontaining 0.3, 1 or 3 mg of ior tl1A mAb/gram of jelly respectively
was evaluated by PASI (Psoriatic Area and Severity Index) and the
human anti mouse antibody (HAMA) response in the sera of these
patients was also studied. The best results related to clinical
response (PASI) and disease free interval were obtained in the
group treated with the lower amount of ior tl mAb (0.3 mg), as well
as the HAMA titres and the amount of patients by group developing
it were also higher in that group. Moreover, the presence of anti-
idiotype antibodies in patient’s sera were more frequent and much
higher in.those patients treated with the lower dosis of 0.3mg per
gram of jelly.



CD6+ T | ynphoi d phenotype. [err] The CD3+ | ynphocytes represent

approxi mately 100 % of the CD45+ cells. [err] The CD6+ cells represents
approxi mately between 60% and over 90 % of the CD3+ cells. [err] The CD6+
cells (ior tl1) represents approxi mately between 30 % and 50 % of the CD6+
cells (DAKO CD6). [err] The expression of the EG--R in keratinocytes was
el evated showing a reticul ated patteﬂﬁ. The predom nance of the expression
of the CD6 nolecule in the T Iynphocytes of the inflanmatory infiltrate
results significant since it is a nolecule characteristic of activated T
| ynphocytes. This makes us believe that this mght constitute a

| eukoBRXGYURE @dhesi on nol ecule of the T |ynphocytes, initially activated in
the skin by the penetration of exogenous antigens or nodified self

ant i gERdOVRReWES Shreatmant Mas taRpLisce WAt Shewier §peBhPi cteeR| uder

gﬁt Sg]ﬁgag&%ﬁs&gt S‘%L?N%O{Llﬁé%g’o%&%% fﬁa%%ﬁé@%‘e&? ﬁggé%ﬁf %E?ISdVULGAR TO
THEaTEﬁTGphtHYEGMﬁghdﬂéaiapprdﬁlmnﬁnlyAhﬂ wmmmalagolaPreﬁephingnmswwgth_a
d|a nosi s gf Psori asi s vulg in relapse wth ,lesions characteristic

of FﬁPge PLBASE IGRRTFEAESS RAPriapis charartekizednB¥uled in two
9r0€9§tg@@a£8 ﬁﬁﬁ@h@aiéﬁgﬁéiﬂ¥¥d§¥“§#Bd¥'fb@§ﬂ %ﬁcgkékeglaEQOBQGah&"y

received for t pi cal eat ment (1 or or vehicle). t opi cal
t hemapelese feoverdsh, oyeneralioed edesws @nd aglelibg. Bhie genenehu cle
(Sogkggbs did not respond to treatment including methotrexate.
© Treatment was performed with single endoveneous dose of ior tl mAb
at 0.6 mg/Kg of body weight, administered slowly, diluted in 200 mL
of Saline Solution 0.9 %. Simultaneously a therapeutical jelly
containing ior tl mAb at a concentration of 3 mg of MAb/ g of jelly
-was applied 2 times a day in all the lesions during two days, for a
total of 224 g. of therapeutic jelly. The clinical response and the
immunohistochemistry laboratory results were evaluated weekly.
Photographs of the evqlution of the cutaneous lesions are shown

{the day before and 21 days after the treatment).



22 Car boxi et hyl cel ul ose v/v, Propi | engl ycol , Met hyl par abeno,
Trietanol’'anm ne) in which the mAb was i ncorporated. Treatnent was applied
two tinmes a day during 21 days w thout occlusion of tThetesiens_treated.

Psoriatic plaque lesions whiten in all the patients tr ' Lor tl1 mAb
(Figure 4). This result corresponds wi gh post treat ner‘mwwuﬁﬂ‘g& d 21
days after initiating application of the mAb. A decrease of ° yte
infiltrate and of the expression of the EGF-R in keratinocytes as well as a
regression in the histological signs characteristic of the di sease were
observed. EXAMPLE 7: CLI N CAL RESPONSE OF PSORI ASI S VULGARI S PATI ENTS AFTER
SCALI NG DOWN TOPI CAL TREATMENT W THGRASIMB|: MONOCLORAL ANTI BODY. A Pil ot

wth oy heh8tibfal 2GR IbehTEE. andaindd A 15, VHLPRL FL UGS e
Three di f ferehbe gdbagsonti®,and sk fnedit @t s thecesyetagisher apeutic

topical, fornul ation containing 0.3, 1 and 3 ng of ior t1A mAb/gramof jelly
r espectd-vEPROcianal antHped} ey | sRCOg GG thuman CRF accagsiingmto claim

Car boxi meg h ul Pr.ap | i col t hyl par abene,

Pr opyl par gbyﬁg@gnd iri %‘t‘kﬁéélg sémogexl{‘%gtq‘leenr?%n?l%l\foen%ﬁbpﬂg%oﬁeesat ed'¥%9 nes
a day duriog 21 dags. RASI t1Rsorielicadr eayanimSederidt Wdridet) dmsaistey ed
and analifggmaggenrllunan anti nmouse antibody (HAMA) response in the

sera of
3. 'Monoclonal antibodies recognizing human CD6 according to claim
1" and 2 wherein the subclon ior tlA obtained from the
'-z":lﬁfbr:iz'doma "'0f the same name (Deposit Number: pending) has a
“Variable féb’ion ‘of its heavy chain of sequence:
‘GLU “VAL GLN LEU VAL GLU SER GLY GLY GLY LEU VAL
“LYS “PRO GLY ‘GLY SER LEU LYS LEU SER CYS ALA ALA
""SER 'GLY ‘PHE LYS PHE SER ARG TYR ALA MET SER TRP
VAL “ARG €LN THR PRO GLU LYS ARG LEU GLU TRP VAL
ALA "THR ILE SER SER GLY GLY SER TYR ILE TYR TYR
PRO "ASP SER VAL LYS GLY ARG PHE THR ILE SER ARG
ASP THR SER SER ASN THR ALA TYR MET GLN LEU SER
SER LEU ARG SER GLU ASP THR ALA MET TYR TYR CYS
ALA ARG ARG ASP TYR ASP LEU ASP TYR PHE ASP SER
'TRP 'GLY GLN ~GLY ‘THR THR LEU THR VAL SER SER
4nd thd variable region of its light chain of“sequence:
“Asp““TLE " L¥s “"MET - THR ‘GLN® SER PRO SER SER MET TYR
"“ALA“SER° LEU GLY GLU ARG VAL THR ILE THR CYS LYS
““ALA""SER “ARG" ‘ASP ILE ARG - SER TYR -LEU THR TRP TYR
““GLNGLN ‘Lys “PRO TRP LYS SER PRO ‘LYS THR LEU ILE
* PYR“TYR ALA-“THR - SER-'LEU 'ALA ASP°~ GLY VAL PRO SER
“'4RG" PHE -SER ‘GLY SER GLY SER GLY GLN ASP ' TYR SER
LEU THR ILE SER SER LEU GLU SER ASP ASP THR ALA



patients was al so studied. The best results related to clinical response
(PAS|) and di sease free interval were obtained in—the group treated with

the | ower anmount of ior tI mAb (0.3 ng), as well aamuﬁumwrmu
Anti - Mouse Antibody) titres and the anount of pati tp el opi ng
it were also higher in that group. Mrgover, the préseficetof® arti i di ot ype
antibodies in patient's sera studi e by neans of bl ocki ng ELI SA
(Enzynme Linked 23 | munosor bent Assay) and FACS (Fl uorescent Activating
Cell Sorter) were nore frequent and nmuch higher in those patients treated
with the | ower dosis of 0.3ng per gramof jelly. EXAMPLE 8: CLI NI CAL
RESPONSE THR ONEYRPATT'ENT GYSTH TBE SEUNREHESRMVGLF GEMNERABEREDPRGORPHE| S TO

THE ENDOVENEOUS TREATIVEN] W T E,_L.Qr Fe e e 5 ears old
with a hi rfggg Eé%*iggﬁ%'md pgggia@#@ngﬁpHroggphy?gkaggggedﬁRé

approxi mepghy 17 years ago. In the last 5 years the patient has suffered
frequent and intense crisis, causing frequent hospitalizations.
Crisis started w th erithemat osquanous generalized | esions, pain in
arti cul atdi.ondomoalonsk| estibediess e apgrarzlny etundsniD@ndcealdisg. thhi s
general statusipelststs and @Ridayss| at pumarieédsvansamppefrsikcldre lod | ary
region, thetnack saed eHOWSri i1 dreegion BEL h iWscei@dvrpns chadni niaact ek
serose secrafyigndgconpani ed by fever. Due to the torpid

GLU VAL GLN LEU VAL GLU SER GLY GLY GLY LEU VAL
LYS. PRO GLY GLY SER LEU LYS LEU SER.  CYS ALA ALA
_SER GLY PHE. .LYS: PHE. SER ARG . TYR ALA MET SER TRP

" VAL ARG GLN ALA PRO GLY LYS ARG LEU GLU TRP VAL
ALA THR ILE SER SER GLY GLY SER TYR ILE TYR TYR
PRO ASP SER VAL LYS GLY ARG PHE THR ILE SER ARG
ASP ASN VAL LYS ASN THR LEU TYR LEU GLN MET SER
SER LEU ARG SER GLU ASP THR ALA MET TYR TYR CYS
ALA ARG ARG ASP TYR ASP LEU ASP TYR PHE ASP SER
TRP GLY GLN éLY THR LEU VAL THR VAL SER SER

and the variable region of its light chain has the sequence:

ASP ILE GLN MET THR GLN SER PRO SER SER LEU SER
ALA SER VAL GLY .ASP ARG VAL THR ILE THR CYS LYS
AIQAg;:S.E&f_--..._-ARG,_.J ASP ILE . ARG SER TYR LEU THR. TRE TYR

4\GLN TGLN 5LYS 5:PRO .GLY,. LYS . ALA PRO LYS [THR LEU ILE

. TYR -TYR -ALA . _THR . SER . LEU ALA ASP GLY VAL PRO SER
ARG . PHE : SER ;GLY - SER :GLY SER GLY GLN ASP. TYR SER
'LEU THR ILE -.SER SER LEU GLU SER. ASP ASP THR ALA
STHRTYR _TYR - CYS. LEU GLN HIS GLY GLU. SER PRO PHE

\4THR -PHE GLY ,SER GLY. THR LYS LEU GLU ILE LYS ARG

. ALA



evol ution of. the disease and the intolerance to all previous treatnents
including steroid creans, treatnent with nethotrexate is indicated

adm nistering 3 cycles with a total doses of 15 -wg—MNe—elinieal—+esponse
was observed. Single endoveneous dose of ior tl ¥ f body
wei ght', adm nistered slowy, diluted igjg 200 ni ogm llr“wmrml .9 %
Si mul taneously a therapeutical jelly containing ior+t at a ~
concentration of 3 ng of mAb/ g of jelly was applied 2 tinmes a day in all
the |l esions during two days. The pati ent starts to inprove her

gener al status and dermat ol ogi cal picture around the 6th day of
treatnent. At day 21 an eval uation was perfornmed and 60 % of the body

surface wasegWw | esi ons..and..t he rest of the ski.n.showed_ i nprovenent of
t he 24 ¢ irﬁgg\%%lsﬁn%_ﬁ‘s %}tlt%ogncﬁsse%%‘éqr pg?i &EIMSs ef r 58 i%’p‘f’g%‘é nt
of the synptonmeddyndizel d aiHeo MRS o LA JAILT &bi E4PK UST 5OEHES
vital signs.and routine |laboratory tests. After 30 days the patient

mai nt ai ns ‘comAAEerMatiedsapd dnsensltiviet bersreducing dgsedse. BRI EF

\E\)E;?COR; P:]-er P&}R‘B‘%&%@F Rﬁag'iti@o 1%Es 1agggr ir'xAc::nal:XSiciafi?nrs tfetgocg f&gf&ilon by
are 1IgG2a isotype.

7. Humanized monoclonal antibodies according to claims 5
which are IgGl isotype.

8. Use of the monoclonal antibodies according to claims 1 to
4 for the manufacture of a medicament useful for the
treatment of Psoriasis.

9. Use of the monoclonal antibodies according to claims 1 to
4 for the manufacture of a reactive useful for the “in
vitro” and “in vivo” diagnostic of Psoriasis.

10. Pharmaceutical composition for the treatment of

Psoriasis which contains the monoclonal antibodies
according to claims 1 to 4

11, Reactive for the diagnostic of Psoriasis which
contains the monoclonal antibodies according to claims
1 to 4.



vari able regions of heavy and light chains of nonoclonal antibody ior
t1A. Figure 1. sequence of the variable region of heavy chain of the nurine
ior t1A nonocl onal antibody. Figure 2: Sequence of the variable region of
light chain of the murine ior t1A nonqglonal antibody. A: Sequence of the
vari abl e region of heavy chain or light chain of ior t1A nurine mAb. B:
Sequence of the variable region of the nost honol ogous human

i mmunogl obulin. C. Sequence of-the nodified variable region of ior tlA
Shadi ng: predicted T-cell antigenic sequences. Underlined amno acids
residues: amno acids involved in tertiary structure. Bold font:
conplenentarity determ nig regi ONSAB®PRACT acids residues in boxes:

repl acenents which are propsed. The description is idemfor both, heavy
and light chains.. FIGURE 3 The results of the expression of the CD6

anti gend191PqAaRMocy ABELBPAL RS | rthatmmtecpInaeel t riles GRE aca@stigepe of
the SHAARGMIR car?%cfifdditioff tREL! $Adgntbbl SRPTiAstsarlV'gffe e

sho .
achieve a clinical and histological effectivity in patients with

different clinical types of Psoriasis.
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eval uation was performed in cryostat sections biopsies of skin affected by
pl aques 1 esions localized in the upper and/or |ower |inbs and/or

t hor ax- abdormen. The histological evaluation was perforned previous to

t he i munohi stochem stry study. FIGURE 4 The eval uation of the therapeutic
efficacy of the anti CD6 mAbs used in It)he treatnment of the Psoriasis was
performed considering the followng variables: infiltration, scales,
erythema and the size of the area of the lesion. The great of severity was
est abl i shed between the val ues zero-1-2. The extension of the treated

pl agues was established neasuring to of its dianmeters. A Psoriasis Severity
Score ¥POIREsi i:| @Analystilse HASItKPansdbficattican mndudevefi humandeakivas

obt apfedapisbldcregsqorat the heaviynehainastsioat tiAedawccording to the
changed inithe PSS at the end of the designated eval uati on tire. The

foll QWi ng gLcat @aQri €88 LYRS Q&ILabbLQheéERCJ@w GeBPORGEr SLEU VAL

Non- gpon@ §S A4, Vétﬁgm DBy FyAURELD sl Calyl eopanse of &EBI SPAE.
rea I C or aty aigl.n [
mAb/ gr amoi ] el IR@R'r egpect i vely YA%Q g\?‘gl ugﬁz g PAgl (Psor\fllqgtbl‘g‘c A{r?i‘h
Severity |

nd the hupan anti muse anti bod%; (HAMA) response T

X t
sera’\)f thlé€ pg Pent@lYastll so® R udilél. ¥Fe be&Y r8ERIt§YP el AtRd 2P
cl i nikcal r%on ERO pAkY JGHY di SBRse LiEVecPRAt eFFHI SERe GFPai HbY iALAhe
grouf treak®d wPRR t HelY ovlekYandliht &EUi obYE| HRY (BEB ngYS aBlAwelAlfs the
HAVA titreddand the anount of patients by group devel opi ng it were3@lso

hi ghér in $BERt &ldup PHBrebY®r, Pihe SERseAB@ oTYBntALA MET SER TRP
B . SER GLY PHE THR PHE SER TRP

c SER  GLY - PHE"* LYS- PHE ..SER. ARG "TYR - ALA MET SER TRP

37 40 42 ' 48

A 'VAL ARG “"GLN THR PRO GLU LYS ARG LEU GLU TRP VAL
B VAL ARG 'GLN ALA PRO GLY LYS GLY LEU GLU TRP VAL
C VAL ARG GLN fara |PRO [gLy |LYS ARG LEU GLU TRP VAL

. 49 59
A ALA THR ILE SER SER GLY GLY SER TYR ILE TYR TYR
B SER
C° ALA THR ILE SER SER GLY GLY SER TYR ILE TYR TYR
60 71
A PRO ASP SER- VAL LYS GLY ARG PHE THR ILE SER ARG
B ARG PHE THR ILE SER ARG
C PRO ASP SER VAL LYS GLY ARG PHE THR ILE SER ARG
12 82A
A ASP . ASN - VAL LYS ASN THR LEU TYR LEU GLN MET SER
B  ASP 'ASN "SER LYS ASN THR LEU TYR LEU GLN MET ASN
C .ASP~ ASN' VAL 'LYS ASN THR LEU TYR LEU GLN MET SER
. 82B.., . . 92
A lSER'J" LEU “ARG' SER GLU ASP THR ALA MET TYR TYR CYS
B . ,.SER.. LEU, ARG ALA GLU ASP THR ALA VAL TYR TYR CYS
¢ SER  LEU ARG SER GLU ASP THR ALA MET TYR TYR CYS
93 102
A ALA ARG ARG ASP TYR ASP LEU ASP TYR PHE ASP SER
B ALA LYS
c ALA ARG ARG ASP TYR ASP LEU ASP TYR PHE ASP SER
103 108 109 113
A TRP GLY GLN GLY THR THR LEU THR VAL SER SER
B TRP GLY GLN GLY THR LEU VAL THR VAL SER SER
c TRP GLY -GLN GLY THR LEU VAL THR VAL SER SER




i di ot'ype antibodies in patient's sera were nore frequent and nuch higher in
those patients treated with the | ower dosis of 0.3ng per gramof jelly.

26 FI GURE 6 Endovenous treatnment was applied with the ior t1 mAb to a 56
years old patient wwth a history of Psoriasis with psoriatic arthropathy

di agnosed approximately 17 years ago. Beesenting now a severe form of
general i zed psoriasis characterized by erithematosquanous generali zed

| esions, pain in articulations and nuscles, feverish, generalized edemas
and ral ai se. This general status did not respond to treatnent including

met h €., .11 for d vmt Ie e or
0 2 REBHR 8B F 208

of safd : 19 0°§’g eSfl aﬁgﬁ ?T‘li%g‘b ’cél i gl nt al ni ng
ior t| mAt at a concentration of 3 of N%b/ g 2ﬁ¥gelbﬁtm§ g led 2

timed a d&PEH nl1dB LXE | METonSHBurGHY tSER dRRO
t her &eut iFSY elllbE GhHYN cMERi cBHRr €8 ns%E&ncPRQ'ne SERuBER sﬂ-@@heﬁ’ﬁ%t ry
| aborat or wSpes QILES | GeNe] mER| UBHRD GEek| JER PIRROOgrsEmS sER BERtf on of
the cutangeus [esi Ofg are shoywm (the day before and 21 dayS aittgf the
treatylent yyn SER LEU GLY GLU ARG VAL THR ILE THR CYS LYS
B ALA - SER VAL GLY ASP ARG VAL THR ILE THR CYS
C ALA "SER { VAL { GLY }ASP {ARG VAL THR ILE THR CYS LYS
25 36
"ALA SER ARG ASP ILE ARG SER TYR LEU THR TRP TYR
L TYR
ALA SER ARG ASP ILE ARG SER TYR LEU THR TRP TYR
37 41 43 48
A GLN GLN LYS PRO TRP LYS SER PRO LYS THR LEU 1ILE
B GLN GLN LYS PRO GLY LYS ALA PRO LYS LEU LEU ILE

C GLN GLN LYS PRO |GLY }LYS |ALA [PRO LYS THR LEU ILE

of

Qo P
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e
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49 ‘ 60
A TYR TYR ALA THR SER LEU ALA ASP GLY VAL PRO SER
B - TYR GLY VAL PRO SER
C TYR TYR ALA THR SER LEU ALA ASP GLY VAL PRO SER
61 72
A ARG PHE SER GLY SER GLY SER GLY GLN ASP TYR SER
B ARG PHE SER GLY SER GLY SER GLY THR ASP PHE THR
C ARG PHE SER GLY SER GLY SER GLY GLN ASP TYR SER
73 84
‘A LEU" THR ILE SER SER LEU GLU SER ASP ASP THR ALA
B.° LEU THR ILE SER SER LEU GLN PRO GLU ASP PHE ALA
C ° LEU THR ILE SER SER LEU GLU SER ASP ASP THR ALA
85 96
A THR TYR TYR CYS LEU GLN HIS GLY GLU SER PRO PHE
B THR TYR TYR CYS
C. THR TYR TYR CYS LEU GLN HIS GLY GLU SER PRO PHE
97 108
A THR PHE GLY SER GLY THR LYS LEU GLU ILE LYS ARG
B PHE GLY GLN GLY THR LYS LEU GLU ILE LYS ARG
C  THR -PHE GLY SER GLY THR LYS LEU GLU ILE LYS ARG
109
A ALA
B  THR

TR ——




27 CLAIMS: 1 Monocl onal antibodies recognizing human. CD6 whi ch are usef ul
for the’ di agnostic and treatment of the Psoriasis. 2. Mnocl onal antibodies
recogni zi ng human CD6 according to claim1 which are subclons of nurine
nmonocl onal anti bodi es naned ior tl and ior tlAas well as any humanized
vari ant obtained fromthem 3. Mnoclggal antibodi es recogni zi ng human CD6
according to claiml1l and 2 wherein the subclon lor tlA obtained from
t he hybridoma of the sane nane (Deposit Nunber: pending) has a variable
region of its heavy chain of sequence: GLU VAL GLN LEU VAL QU SER QGAY
GLY_GY LEU VAL LYS PRO GY GY SERLEU LYS LEU SER CYS ALA
ALABEGVRE33y PHE LYS PHE SER ARG TYR ALA MET SER TRP VAL ARG GLN
THR TgiR® efu the/srapulteEOf Gthe ERPredsiAbA dERanitifE CI3FRan8EBenGlinh GLY
SER lymghogytes ToYR theR R)amdGRorJFRinFNLtrates chhY¥ackEGistitr ofHRché LE
SER cuiRBettis IEd2onSERn PERidhbs With PédrideTd WiHlgaxd N LEU SER SER LEU
ARG SER GLU ASP THR ALA MET TYR TYR CYS ALA ARG ARG ASP TYR ASP

LEE 7 HR VAL SER
SER:EY: :
NETg'“
VAL':-:.-.‘ 2 e 3 2 3 i A% H i

1l. IRM +++ - Psoriasis Vulgar

2. ZEAP +++ Psoriasis Vulgar

3. DLH +++ Psoriasis Vulgar

4. JMV +++ Psoriasis Vulgar

5. MCGH +++ Psoriasis Vulgar

6. DMMG +++ Psoriasis Vulgar

7. ACP +++ Psoriasis Vulgar

8. CCD +++ Psoriasis Vulgar

9. MPC +++ Psoriasis Vulgar

10. NRG +++ Psoriasis Vulgar

111. MVMH +4+ Psoriasis Vulgar

12. IMVR +++ Psoriasis Vulgar

13. MEGA +4+ Psoriasis Vulgar

14. CBT +++ Psoriasis Vulgar




ALA SER ARG ASP ILE ARG SER TYR LEU THR TRP TYR GLN GLN LYS PRO
TRP LYS* SER PRO LYS THR LEU ILE TYR TYR ALA THR SER LEU ALA ASP
GLY VAL PRO SER ARG PHE SER GY SER GY SER GY GN ASP TYR
SER LEU THR ILE SER SER LEU GU SER ASP ASP THR ALA 28 THR
TYR TYR CYS LEU GN HS GAY GU SER PRO PHE THR PHE GY SER
ALY THR LYS LEU GU ILE LYS ARG3zALA 4. Mnocl onal anti bodies
recogni zi ng human CO6 according to claiml1l to 3 which is a hunmani zed
variant of subclon ior tlA and the variable region of its heavy chain
has the sequence: GLU VAL GLN LEU VAL GU SER GY GY GY LEU VAL
LYS PRO GY GY SER LEU LYS LEU SERP CYS ALA ALA ..SER GQY PHE
LYS FHURE-M@ ARG TYR ALA MET SER TRP VAL ARG GLN ALA PRO GY LYS
ARG Fvajuagion TP the| cAipicyhRrepppnseriko e tRpica) viregtmentypwithpe
TYR théR RRGIASFCDEEmoncldned GantiREdyPHEioFHRt1) LEinSERatARGEASPWitEN
VAL 233N s Midlgaitdfte® BUEdayel Nf FETlo®ERPSER LEU ARG SER G.U ASP
THR ALA MET TYR TYR CYS ALA ARG ARG ASP TYR ASP LEU ASP TYR PHE
ASP SER TRP GY GN GY THR LEU VAL THR VAL SER SER

100%
80% +
80% &+
T T Clear
Y 0% + : EResponders
of 0% 4+ HNon-Responders
patisnts 0% B Worsening
30% 4
20% +
10% +
8%




_7/aind the variable region of its light <chain has the sequence: ASP |LE GLN
'MET * THR GLN SER PRO SER SER LEU SER ALA SER VAL GY ASP ARG
VAL ‘THR ILE THR CYS LYS ALA SER ARG ASP ILE ARG SER TYR LEU THR
TRP TYR GLN GLN LYS PRO GY LYS ALA PRO LYS THR LEU ILE TYR TYR ALA
THR SER LEU ALA ASP GY VAL PRO 3SSER ARG PHE SER G.Y SER GY SER
GLY GN ASP TYR SER LEU THR ILE ""SER SER LEU G.U SER ASP ASP THR
ALA THR TYR TYR CYS. LEU GN HS GY GU SER PRO PHE THR PHE QY
SER GY THR LYS LEU GU ILE LYS ARC ALA 29 5. Monocl onal

ant i bodi es according to clainms 1 to 4 which recognize in the human CD6

nmol #FIGURAaA epi t ope of stable conformation and insensitive to reducing
ageldinigalMresgomsal aft phoderssaceentieng wicticl ai tepicad Famdhatdoe | g&Qa
| sotgemeaininguoas] zedoOBOGY OnR| 1 et Trodisy (aeeoredi Ne 1y chailnBatedwWiiych are
| gGhpjsgot ype. 8. Use of the nonoclonal antibodies according to clains 1 to
4 for the manufacture of a medi canent useful for the treatnent of

Psorpgagtis. 9. Use of the nonocl onal antibodies according to clains 1 to

L B

P

—T—3img (A)
—&—1img (G
——9,.3my (B)




for the manufacture of a reactive useful for the "in vitro" and "in vivo"

diagmost?c of Psoriasis. 10. Phar maceut i cal conposition for the
t r eat ment of Psoriasis which contains the nonoclonal antibodies according
toclains 1 to 4 11. Reactive for the diagnostic of Psori asi s

whi ch contai ns the nonocl onal anti bodizgs according to clains 1 to 4.

FIGURE 6

Clin%ca% response of one patient with a severe form of generalized
Psoriaslis treated topically and endoveneously with the anti CD6
monoclonal antibody




