505560 Ser Val Arg Gy Arg the Thr Ile Ser Arg Asp Asp Ser Lys M Thr

65707580 Val Tyr Leu @ n Met Asn Ser Leu Lys Thr Qu Asp Thr Ala Val Tyr
859095 Tyr cys ser Ala Ser Tyr Tyr Arg Tyr Asp val Gy Ala Trp Phe Al a
100105110 Tyr Trp Ay G@n @y Thr Leyyval Thr Val Ser Ser 115120 <210> 2
<211> 111 <212> PRT <213> Artificial éequence <220> <223> V domai n of K
chai n of humani zed anti body hB-P5L4M <400> 2 Asp Ile Val nmet Thr A n S
Pro Asp Ser Leu Ala val Ser Leu Gy 151015 Sequence Listing Gu Arg
Thr 1i€LMM8ys Arg Ala Ser Lys Ser Val Ser Thr Ser 202530 Ay Tyr Se

Tyr
Ile Tyr Trp Tyr Gn Gn Lys Pro Gy Gn Pro Pro

1. A pharmaceutical composition for treating an autoimmune disease compriging a
pharmaceutically acceptable carrier and an agent capable of activating CD4ACD25+
regulatory T cells, wherein the composition is to be administered to a subject at pfost every 3
days.

2. A pharmaceutical composition according to claim 1 wherein/the period between

administrations is at least four weeks.

3. A pharmaceutical composition according to claim 1/wherein the period between

administrations 1s at least twelve weeks.

4, A pharmaceutical composition according to /laim 1 wherein the period between

administrations is at least twenty-four weeks.

5. A pharmaceutical composition according to claim 1, wherein the period between

administrations is at least 6 calendar montHs.

6. A pharmaceutical composiffon according to claim 1, wherein the period between
administrations is at least 1 year.
7. A pharmaceutical gdmposition according to claim 1 wherein the composition is to be

administered to a subjegf yearly over a period of 1 to 5 years.

8. A pharmgCeutical composition according to any preceding claim, wherein the
composition is/to be administered to a subject in a dose of the agent from 0.2 mg to 200 mg

per dose.

A pharmaceutical composition according any one of claims 1 to 7, wherein the
cofiposition is to be administered to a subject in a dose of the agent from 0.1 to 60 mg/m’

ody surface area of the subject.
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354045 Lys La La Ile Tyr La Ala 5¢cr Ile La GQu Ser Gy Val Pro Asp 5055QG0

Arg Phe Ser Ay Ser Ay Ser Ay Thr Asp Phe Thr La Thr Ile Ser 65707580 Ser
La Gn Ala Gu Asp Val Ala Val Tyr Tyr Cys G n H 8590 Ser Arg 95 du Leu
Pro Trp Thr Phe Ay Gn Gy Thr Lys Valc Qu Ile Lys 100105110 <210> 3 <2
550 <212> DNA <213> Artificial Sequencé <220> <223> Part of plasmd
anti body hB-F5 <400> 3 gaggagctcc aqacaatgtc tgtctccttc ctcatcttcc

t ggggt cagt gt cagugaga tgccgtattc acagcagcat cactttgctg tttccttttg
tctccaggtg tcct gt caga ggggaggctt ggt gaaaccc ggaggttctc tgaggctctc

Dot gagalf b guadHacatGh aodtre o AEpRRAE B unPa Pt Himb doBR 4 RRRo e
t gaag ac&ﬁ&)o@ﬂ@ﬁ%f(ﬂfe%cﬂﬁﬁﬁﬁ&&ﬂbta JuBfekct G e 9€ ARagettiflom 140 b Zaghkg. 498
<212> DNA <213> Artificial Sequence

11. A pharmaceutical composition according to any one of claims 1 to 7/ wherein the

agent is present in a concentration of from10 pg/ml to 150 mg/ml.

12. A pharmaceutical composition according to any precedigg claim wherein the
autoimmune disease is selected from psoriasis, rheumatoid arthritis/ multiple sclerosis, type-1
diabetes, inflammatory bowel diseases, Crohn's diseasg/ Hashimoto's thyreoiditis,
autoimmune thyreoiditis, autoimmune myasthenia gravis, sy§temic lupus erythematosus and
transplantation-related diseases such as graft-versus-host of general organ tolerance issues.
13. A pharmaceutical composition according/to any preceding claim wherein the

autoimmune disease is psoriasis.

14. A pharmaceutical composition accgrding to any preceding claim wherein the disease

is theumatoid arthritis.

15. A pharmaceutical compgsition according to any preceding claim wherein the

composition is for parenteral administration.

and the composition is for intravenous or subcutaneous administration.
18. /A pharmaceutical composition according to claim 16 the composition is for
intrdvenous administration and the composition is to be administered in a dose of 0.3 mg to

mg.
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<220>

<223> Part of plasm d encoding V domain o K chain of humanized

anti body hB-P5 <400> 4 ggaggatcca attatctgct gacttataat actactagaa
agcaaattta aatgacatat60 ttcaattata tctgagacag cgtgtataag tttatgtata

atcatt
cagt ct
cagcct

gatgtggcag tttattactg cggCcaaggg accaaggtgg aaatcaaac

gtcc attcctgact 120 Page 2 66 Sequence Listing cgtgatgacc

ccag aCt CCct ggC ctgcagggcc agcaaaagtg tcagtacatc gaaaccagga
ccta agctgctcat ccctgaccga ttcagtggca gcgggt Ct gg gCaggtt gaa

<212> DNA <A1pbamaseutiesl sompositiap oaccardiegydaatlame 1@ cvhgreine thee ditgawaitg

aattat

tctatct .
o AL OEL DA USSR
gattggtgtg gggcagattc attgagagag gggggcct gg

it

20. A pharmaceutical composition according to any preceding claim wherein ithin the

administration the level of a cytokine in the subject’s blood plasma is lesy/than a 20 fold
increase of the level immediately prior to administration, and wherein the gytokine is selected

from IFN-y, TNF-a, IL-6 and IL-2.

21. A pharmaceutical composition according to any one of clgims 1 to 19 wherein within
the period of 10 minutes after the beginning of administration 0 96 hours after completion of
the administration the level of a cytokine in the subject’s bfood plasma is less than a 20 fold
increase of the upper limit of normal (ULN) value, wierein the cytokine is selected from
IFN-y, TNF-a, IL-6 and IL-2, and wherein the UL value is 3.8, 2.8, 4.4, and 19.4 pg/ml

respectively.

22. A pharmaceutical composition according to any preceding claim wherein within the
period of 72 to 96 hours after administyation the cell count of CD4+ lymphocytes in the
subject’s blood plasma is at least 200

23. A pharmaceutical compogition according to claim 22 wherein the cell count of CD4+
lymphocytes in the subject’s YMood plasma is at least 250 cells/pl.

24. A pharmaceuticgl composition according to any preceding claim wherein the agent is
a humanized monoclgnal antibody or fragment or derivative thereof.

aceutical composition according to claim 24 wherein the agent is an anti-

or fragment or derivative thereof.

y the following polypeptide sequences:

<210> 5 <2115/372
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ttggt gaggc gactgccgga atttcagtca actatttcaa gaagaCaCig tttgCtact
ctggaaattc tgtactggct aatctgagaa gagatgattc ccacttatta ggggcCaagg
t ctgaaact c60 tcgccagcct 120 ttatggagcal80 aaaaagcagt 240 ttgtagtgcc300
gactctggtc360 372 <210> 6 <211> 383 §212> DNA <213> nus nusculus <400>
gacattgtgc atctcatgca caacagatcc ggggtccctg cctgtggagg acgttcggtg
atcttcccac tgacacagtc gggccagcaa caggacagcc gcaggttcag aggaggat gC
gaggcaccaa catccagtga tccttcttcc aagtgtcagt acccaaactc tggcagtggg
t gcaacct at Hfbpiggh dameingca

EEQLVESGGGLVKPGGSLRLSCAASGFSFSDCRMYWLRQAPGKGLEWIGVISVKSEN
YGANYAESVRGRFTISRDDSKNTVYLQMNSLKTEDTAVYYCSASYYRYDVG
YWGQGTLVTVSS (SEQ ID NO: 1)

- L chain V domain:
DIVMTQSPDSLAVSLGERATINCRASKSVSTSGYSYIYWYQQKPGQP
SGVPDRFSGSGSGTDFTLTISSLQAEDVAVYYCQHSRELPWTFGQGTKVEIK (SEQ ID
NO: 2).
or V domains comprising polypeptide sequences having at least 80% sequence identity with

SEQ ID NO: 1 and SEQ ID NO: 2.

27. A pharmaceutical composition according to any préceding claim wherein the agent is
a humanized anti-CD4 antibody derived from the moyée monoclonal anti-CD4 antibody B-

F5.

28. A method of treatment of an autgimmune disease which method comprises
administering a medicament to a subjecy/ wherein the medicament comprises an agent
capable of activating CD4+CD25+ regulatory T cells, and wherein the medicament is
administered to the subject in a pluralfy of doses.

29. A method of treatment g€cording to claim 28 wherein the medicament is administered
to the subject according to one of claims 2 to 7.

30. A method of tréatment according to claim 28 or claim 29 wherein the medicament is

administered to the gubject in the dose specified in any one of claims 8 to 10.

od of treatment according to any one of claims 28 to 30 wherein the
autoimmuype disease is as defined in any one of claims 12 to 14.

32. /' A method of treatment according to any one of claims 28 to 31 wherein the agent is a
hymanized anti-CD4 antibody or fragment or derivative thereof derived from the mouse

monoclonal anti-CD4 antibody B-FS5.
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ttagttgtat acatctggct ctcatctatc tctgggacag tactgtcagc aaacgggctg
ctctggggCa gagggccaCC acagttatat atattggtac ttgcatccat cctagaatct
acttcaccct caacatccat acagtaggga acttccgtgg atgctgcacc aactgtatcc <210> 7
<211> 124 <212> PRT <213> nus nuscul ygg <400> 7 Gn Gu Tyr Leu Val d

Gy Ay dy Leu val
Lys Leu Ser

Trp Lea Arg Gn Pro Pro Ay Lys Ay Lea Ga Trp Ile 354045 dvy Val
Val

Lys Ser Gu Asn Tyr Ay Ala Asn Tyr Ala da 505560 Ser Val Arg

the following polypeptide sequences:

- H chain V domain:
EEQLVESGGGLVKPGGSLRLSCAASGFSFSDCRMYWLRQAPGKGLEWIGVISVKSEN
YGANYAESVRGRFTISRDDSKNTVYLQMNSLKTEDTAVYYCSASYXYRYDVGAWFA
YWGQGTLVTVSS (SEQ ID NO: 1)

- L chain V domain:
DIVMTQSPDSLAVSLGERATINCRASKSVSTSGYSYIYWYQQKPGQPPKLLIYLASILE
SGVPDRFSGSGSGTDFTLTISSLQAEDVAVYYCQHSRELPWTFGQGTKVEIK (SEQ ID
NO: 2).
or V domains comprising polypeptide sequences having/at least 80% sequence identity with

SEQ ID NO: 1 and SEQ ID NO: 2.

34. A pharmaceutical composition according to any preceding claim wherein within the
period of 3 to 6 hours after administratiof the cell count of CD4+ lymphocytes in the
subject’s blood plasma is below 250 cells/fil.

35. A pharmaceutical compositjén according to any one of claims 1 to 34 wherein within
the period of 72 to 96 hours aftgf administration the cell count of CD4+ lymphocytes in the
subject’s blood plasma is ¢qual or higher than 50% of the cell count of the subject

immediately prior to admipdstration.

and Severity Inex (PASI) score of the patient.

37. pharmaceutical composition according to claim 13 wherein the composition is
capable of treating psoriasis by providing at least a 50% improvement in the Psoriasis Area

Severity Index (PASI) score of the patient.

uT

Arg Pro Gy Asn 151015 Page 3 Sequence Listing Ser/Leu
Cys Val Thr Ser Ay Phe ser Phe ser Asp Cys 202530 Arg net/Tyr
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Val Tyr Lea Gn nmet Ser Arg Lea Arg cia Ga Asp Thr Ala Thr Tyr 659095 Tyr
Cys Ser Ala Ser Tyr Tyr Arg Tyr Asp Val Ay Ala Trp Phe Ala 100105110 Tyr
Trp Gy Gn Gy Thr Lea Val Thr Val Ser Ala 115120 <210> 8 <211> 111 <212>
PRT <213> Mus mascul as <400> 8 Asp Il ggVal Lea Thr G n Ser Pro Ser Ser Le
Val Val Ser Lea Gy 1510/5 G n Arg Ala Thr Ile Ser Cys Arg Ala Ser Lys r
Val Ser Thr Ser 202530 Gy Tyr Ser Tyr Ile Tyr Trp Tyr Gn Gn lle Pro Afly
Gn Pro Pro 354045 Lys Lea Lea Ile Tyr Lea Ala 5¢cr lie Lea Chi Ser dy Val
Pro Gy 505560 Arg Phe ser Ay Ser Ay Ser Gy Thr Asp Phe Thr Lea nile

;'\'rz 327 528% Fidrtidleufitd @fpdditbr 8Peotliftig Aol 3¢/ Tor TMAint%T Fhlrefdl Aheer

39. A pharmaceutical composition according to claim 36 or 37 wherein the #mprovement

is seen at 75 days after administration of a single dose of the composition.

40. A pharmaceutical composition according to any one of claimg/36 to 39 wherein the

dose of the agent is 0.5 mg.

41. A pharmaceutical composition according to any one gf claims 36 to 39 wherein the

dose of the agent is 2.5 mg.
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Claims;

1 Use of a humanized anti-CD4 antibody capable of activating CD4+CD25+ regulatory
T cells for the manufacture of a medicament for treating an autoimmune disease in a subject,
wherein the humanized anti-CD4 antibody comprises an H chain V domain, an L chain V
domain, and an IgG1 constant domain wherein:
(@ the H chan V doman comprises the sequences DCRMY,
VISVKSENYGANYAESVRG and SYYRYDVGAWFAY, and the L chain V
domain comprises the sequences RASKSVSTSGYSYlY, LASILES and
QHSRELPWT; and/or
(b) the H chain V domain has at least 80% sequence identity with SEQ ID No: 1 and
the L chain V domain has at |east 80% sequence identity with SEQ ID No: 2,
wherein the medicament is to be administered to the subject from every week to every 31
days,
and wherein the medicament is to be administered to the subject in a dose of the humanized
anti-CD4 antibody of from 20 to 200 mg.

2. Use of a humanized anti-CD4 antibody for the manufacture of a medicament for
treating an autoimmune disease in a subject, wherein the humanized anti-CD4 antibody
comprises an H chain V domain, an L chain V domain, and an 1gG1 constant domain,
wherein the H chain V domain has SEQ ID No: 1, and the L chain V domain has SEQ ID
NO: 2,

wherein the medicament is to be administered to the subject from every week to every 31
days,

and wherein the medicament is to be administered to the subject in a dose of the humanized
anti-CD4 antibody of from 20 to 200 mg.

3. Use according to clam 1 or clam 2 wherein the dose of the humanized anti-CD4

antibody is from 20 to 100 mg.

4, Use of a humanized anti-CD4 antibody capable of activating CD4+CD25+ regulatory
T cells for the manufacture of a medicament for treating an autoimmune disease in a subject,
wherein the humanized anti-CD4 antibody comprises an H chain V domain, an L chain V

domain, and an IgG1 constant domain wherein:
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(@ the H chan V domain comprises the sequences DCRMY,
VISVKSENYGANYAESVRG and SYYRYDVGAWFAY, and the L chan V
domain comprises the sequences RASKSVSTSGYSYlY, LASILES and
QHSRELPWT; and/or
(b) the H chain V domain has at least 80% sequence identity with SEQ ID No: 1 and
the L chain V domain has at |east 80% sequence identity with SEQ ID No: 2,

wherein the medicament is to be administered to the subject from every week to every 31

days,

and wherein the medicament is to be administered to the subject in a dose of the humanized

anti-CD4 antibody of from 8 to 60 mg/m? body surface area of the subject.

5. Use of a humanized anti-CD4 antibody for the manufacture of a medicament for
treating an autoimmune disease in a subject, wherein the humanized anti-CD4 antibody
comprises an H chain V domain, an L chain V domain, and an 1gG1 constant domain,
wherein the H chain V domain has SEQ ID No: 1, and the L chain V domain has SEQ ID
NO: 2,

wherein the medicament is to be administered to the subject from every week to every 31
days,

and wherein the medicament is to be administered to the subject in a dose of the humanized
anti-CD4 antibody of from 8 to 60 mg/m? body surface area of the subject.

6. Use according to claim 4 or clam 5 wherein the dose of the humanized anti-CD4

antibody is from 8 to 50 mg/m?.

7. Use of a humanized anti-CD4 antibody capable of activating CD4+CD25+ regulatory
T cells for the manufacture of a medicament for treating an autoimmune disease in a subject,
wherein the humanized anti-CD4 antibody comprises an H chain V domain, an L chain V
domain, and an 1gG1 constant domain wherein:
(@ the H chan V domain comprises the sequences DCRMY,
VISVKSENYGANYAESVRG and SYYRYDVGAWFAY, and the L chan V
domain comprises the sequences RASKSVSTSGYSYIlY, LASILES and
QHSRELPWT; and/or
(b) the H chain V domain has at least 80% sequence identity with SEQ ID No: 1 and
the L chain V domain has at |east 80% sequence identity with SEQ ID No: 2,
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wherein the medicament is to be administered to the subject from every week to every 31
days,

and wherein the medicament is to be administered to the subject in a dose of the humanized
anti-CD4 antibody of from 0.2 to 2 mg/kg.

8. Use of a humanized anti-CD4 antibody for the manufacture of a medicament for
treating an autoimmune disease in a subject, wherein the humanized anti-CD4 antibody
comprises an H chain V domain, an L chain V domain, and an 1gG1 constant domain,
wherein the H chain V domain has SEQ ID No: 1, and the L chain V domain has SEQ ID
NO: 2,

wherein the medicament is to be administered to the subject from every week to every 31
days,

and wherein the medicament is to be administered to the subject in a dose of the humanized
anti-CD4 antibody of from 0.2 to 2 mg/kg.

9. Use according to clam 7 or clam 8 wherein the dose of the humanized anti-CD4
antibody isfrom 0.2 to 1.5 mg/kg.

10. Use according to any preceding claim wherein the medicament is to be administered
every week, every 10 days, every four weeks or every calendar month.

11. Use according to any preceding claim wherein the medicament is to be administered

intramuscularly, intravenously or subcutaneously.

12. Use according to any preceding claim wherein the autoimmune disease is selected
from psoriasis, rheumatoid arthritis, multiple sclerosis, type-1 diabetes, inflammatory bowel
diseases, Crohn's disease, autoimmune thyroiditis, autoimmune myasthenia gravis, systemic
lupus erythematosus and transplantation-rel ated diseases.

13. Use according to claim 12, wherein the transplantation-related disease is graft-versus-

host or general organ tolerance issues.

14. Use according to claim 12, wherein the disease is psoriasis or rheumatoid arthritis.


fcml
Line



67

15. A kit when used for treating an autoimmune disease, wherein the kit comprises a
plurality of doses of a pharmaceutical composition, the pharmaceutica composition
comprising a humanized anti-CD4 antibody capable of activating CD4+CD25+ regulatory T
cells and a pharmaceutically acceptable carrier, the pharmaceutical composition of each dose
comprising from 20 to 200 mg of the humanized anti-CD4 antibody, wherein the humanized
anti-CD4 antibody comprises an H chain V domain, an L chain V domain, and an 1gG1l
constant domain, wherein:

(a) the H chain V domain comprises the sequences DCRMY, VISVKSENY GANYAESVRG
and SYYRYDVGAWFAY, and the L chan V domain comprises the seguences
RASKSVSTSGYSYIY, LASILES and QHSRELPWT; and/or

(b) the H chain V domain has at least 80% sequence identity with SEQ ID No: 1 and the L
chain V domain has at least 80% sequence identity with SEQ ID No: 2.

16. A kit according to claim 15 wherein the humanized anti-CD4 antibody has V domains
defined by the following polypeptide sequences:

- H chain V domain:
EEQLVESGGGLVKPGGSLRLSCAASGFSFSDCRMYWLRQAPGKGLEWIGVISVKSEN
YGANYAESVRGRFTISRDDSKNTVYLQMNSLKTEDTAVYYCSASYYRYDVGAWFA
YWGQGTLVTVSS (SEQ ID NO: 1)

- L chain V domain:
DIVMTQSPDSLAVSLGERATINCRASKSVSTSGY SY YWY QQKPGQPPKLLIYLASILE
SGVPDRFSGSGSGTDFTLTISSLQAEDVAVY Y CQHSRELPWTFGQGTKVEIK (SEQ ID
NO: 2),
or V domains comprising polypeptide sequences having at least 90% sequence identity with
SEQ ID NO: 1 and SEQ ID NO: 2.
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