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15 mellitus, type I; inflammatory diseases of the gastro-intes-
tinal tract; rheumatoid arthritis), arthritis urica (gout),
allergy of the skin; allergic reactions in the skin, lungs
and respiratory tract'(including asthma bronchiale); tissue
damage as a result of hypoxia/ischemia (infarction; reperfu-

20 sion); atherosclerosis; psoriasis, granulomatous disease;

 chronic myeloid leukaemia; acute myeloid leukaemia; cancer;
graft vs. host reaction and conditions related to transplant
rejection; fibrosis of the lung; fibrosis of the liver;
chronic non-infectious inflammation of the lung; glomerulo-

25 nephritis; pre-term labour; periodontitis, inflammatory reac-
tions due to virus infections, osteoporosis, septic shock
and/or for the manufacture of an anti- -conceptive agent

BACKGROUND OF THE INVENTION

Research from the last two decades has shown that the ini-
30 tiation, regulation and ending offinflammatory reactions. as
well as the regulation of growth and differentiation within
the mammalian organisms is under tight control by a special
group of signal polypeptides generally called cytokines.
'Cytokines are polypeptideS'which can be produced by most nu-
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both the atherosclerosis, pregnancy and fetal development, bone homeo-
stasis. Cytokines may be involved in other immunoinflammatory
20 and proliferative diseases as will be described in further
detail in the following.

The said diseases are usuaily chronic and the treatment is
- palliative, i.e. most of the drugs prescribed in connection
, with the said diseases are directed at the allaying of symp-
25 toms and usuaily have no curative effect. Other treatments
are so-called'substitution therapies which involve life-long
supplying to the patient of substances, e.g. hormones, needed
due to a reduced/insuffic1ent internal production of said
substance. Said treatments are often unsatisfactory, 1mply
30 unwanted and often serious side-effects, and merely delay
rather than prevent the progression of the disease..Thus,_
improved methods of treatments and improved pharmaceutical
compositions are highly needed.

Interleukin?lo (IL-10) is a recently described natural endo-
35 genous immunosuppressive cytokine, identified in both' the
murine and human organism. Murine interleukin 10 (mIL-10) was
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inhibitory factor (CSIF) activity, inhibiting the production

of several pro-inflammatory cytokines and coldny-stimulating
factors, it also induces the production of a nmatural inter-

20 leukin-1 receptor antagonist protein/peptide (IRAP) by mono-
nuclear cells, thereby indirectly inhibiting IL-1 activity.

. IL-10 also downfegulates its own production by monocytes and
inhibits the expression of class II MHC expression (12).
Further, hIL-10 reduces antigen-specific proliferation of

25 human T cells and CD4* T cell clones, when using monocytes as
antigen-presenting cells. -In vivo experiments in mice indi-
cate that the outcome of Leishmania infection is dependent -
upon the cytokine profile from responding CD4* T lymphocytes
(13). In C57BL/6 mice resistant to Leishmania infection, CD4%

30 T cells from draining lymph nodes show up-regulation of IFN-vy
and IL-2 cytokines, whereas the sensitive BALB/c mice in
their draining lymph nodes have Cp4* responding T cells re-
leasing IL-4 and IL-10, which could be demonstrated to corre-
late with disease progression (13). Thus, IL-10 may exert

35 potent regulatory effects on immunological responses both in
vitro and in vivo. Further IL-10 strongly affects chemokine
biology since human interleukin 10 is a specific chemotactic
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15 tissue rejection, diabetes mellitus, autoimmune disorders,

leukaemia and cancer has been disclosed in e.g. WO093/02693
and W094/04180. Moreover, IL-10 antagonists, e.g. antibodies
specifically binding to IL-10, have been disclosed in e.g. EP
405 980 and W094/06473, and it has been contemplated that

20 such antibodies could be useful in the treatment of HIV
infected patients.

SUMMARY OF THE INVENTION

According to the present invention, it has been found that a
substance other than human interleukin 10 which has one or
25 more of the following properties:

a) induces inhibition of spontaneous IL-8 production by
" human monocytes,

b) induces inhibition of IL-18 induced IL-8 production by

human peripheral blood mononuclear cells (PBMC),
30 c¢) induces production of interleukin-1 receptor antagonis-

tic protein (IRAP) by human monocytes,

4a) induces chemotactic migration of CD8+ human T lymphocy-
tes in vitro,



‘human peripheral bl ood nononuclear cells (PBMC), 30 c) I nduces

product i ogo%kmisiger ! eukin-1 receptor antagonis- tic protei ?ci')niﬁﬁ?/bo y human
nonocytes, d) i nduces chenotactic mgragion of [err] human T 2Eocy-
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certain forms ofnuni&ﬂamwn/es)f OlI® SESRE rASH C€d Ahhlah orNB16 €l ated to the
i mmune and/ OL hoy ne sy I S, cont a#gtby(as descri- 20 _bed in

detail in the fotRORF %09? YeiH @ cOHL FRERG RQFRSL { RupaR he

acti on h@&chani srmmds-n-\fracemsa;ference wth the action of nediators of the

cherki nes. Shd rEraryeR. viE e BRNASEL Gl AuRRRSIRER 1 SHBBIPER L0 o
the invention irfeacien, wi t h/ suppresses the production and/or action of

certain cytokines and thus inhibits patholo- gical processes |leading to

tissue damage,. and that_the sub- stance of the invention induces the
product i on glpcp'aggr@ polypeptide which comprises the amino acid sequence

Ala-Tyr-Met-Thr-Met-Lys-Ile-Arg-Asn or an analogue or varlant
15 of said sequence (a nona-peptide with sequence homology to
hIL-10, called IT9302), and derivatives thereof can be used
for the prevention and/or treatment of certain forms of
inflammatory processes, especially forms related to the
immune and/or hormone system. It is contemplated (as descri-
20 bed in detail in the following description of immunolbgical
mechanisms) that the action mechanism is via interference
with the action of mediators of the immune system, in parti-
cular cytokines such as monokines, lymphokines; chemokines
and monokine-receptor antagonists, i.e. that the substance of
25 the invention interferes with/suppreséea the production
and/or action of certain cytokines and thus inhibits patholo-
gical processes leading to tissue damage, and that the sub-
- stance of the invention induces the production of natural
monokine-receptor antagonists thus interfering with/suppres-
30 sing the action of certain cytokines ahd-thereby inhibiting
pathological processes which lead to tissue damage.

An important embodiment of the present invention thus relates
to a pharmaceutical composition comprising, as the active
ingredient, a substance of the invention. Other embodiments
35 of the invention are a substance which ‘is capable of neu-
tralizing one or more of the activities a) to g) mentioned
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‘etiol ogy angdspect)dese invention also relates to a method of treating a
condition in a human related to a disturbance in a cytokine
system which method comprises administering to the subject an
effective amount of a substance of the invention.

20 The cellular immune system takes part in the development of
such disorders as infectious, inflammatory and neoplastic
diseases. Immunocompetent  cells and their products may play
important roles in the initiationm, ptogression and possible
chronic nature of development of inflammatory conditions.

25 These disorders are often without known etiology and includes
common diseases such as diabetes mellitus, rheumatoid arthri-
tis, inflammatory diseases of the gastro-intestinal tract and
of the skin. Apart from these examples, cell-mediated immuni-
ty or pro-inflammatory mediators, however, contribute to many

30 other inflammatory and proliferative diseases (see Table 2).



commpn di seases such as diabetes nellitus, rheumatoid arthri- tis,
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medi ators, however, contribute to many 30 ‘ot her inflammatory and
prollferatlve di seases (see-Table 2). papfelABLE 2 Sone diseases where
macr ophages/ T- | ynphocyt e- nedi at ed i nmune reactions are consi dered
.pat hogenetically inportant 5 Skin di seases: Psoriasis Atopic dernmatitis
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Aut o- i mune ﬁ%ﬁ N YRSTRAT AT sease

Sar coi dosi s Boeck [err] syndrone ZQ,Rheunat0|d arthritis Juvenile arthritis

“Reiter'sgsy geteoarthrosis 25 Systemic |upus erythenatosis

Polyny05|t|s ocarditis Prlnary biliary cirrhosis Crohn's dlsease
Psoriasis

Atopic dermatitis
- Contact dermatitis
Cutaneous T cell lymphoma (CTCL)
10 Sezary syndrome
Pemphigus wvulgaris
Bullous pemphigoid
Erythema nodosum
Scleroderma '

15 Auto-immune (including rheumatic) diseases:
Uveitis
Bechet’s disease
Sarcoidosis Boeck
Sjdgren’s syndrome
20 Rheumatoid arthritis
Juvenile arthritis
Reiter’s syndrome
Gout
Osteoarthrosis
25 Systemic lupus erythematosis
Polymyositis
Myocarditis
Primary biliary cirrhosis
Crohn’s disease
30 Ulcerative colitis
Multiple sclerosis and other demyellnatlng diseases
Aplastic anaemia
Idiopathic thrombocytopenic purpura
Multiple myeloma and B cell lymphoma
35 Simmons’ panhypopituitarism
Graves’ disease and Graves'’ opthalmopathy
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‘Various clinic; syndr_omes wth vasculitis (e.g. polyarteri- tis nodosa,
Wegener' s PAHBUNER ddiseasq§ ant cell arteritis Fever, nalaise Anorexia

(e.g. in acrisupivl ddpertient rdiarewds meHikus | @oypd ipus di seases) 10

Di ssem nated intravascul ar coagul ation (DIC) Arteriosclerosis

(at heroscl erosis) Shock (e.g. in gramnegative sepsis) Cachexia (e.g. in
cancer, chrother idfseasesis and chronic in- flammtory di seases) 15 -
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and cyt oki el mefeas, (Weganex pigraniskomaiosin, Ciant ekl tartergis
control thepdyarinangmsignse (1,2). The |ynphocyte-activating nediators
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flammatory diseases) T
- 15 Transplant rejection and graft va. host disease

Cytokines:

T-lymphocytes orchestrate the induction and regulation of
cell-mediated immune reactions, and cytokine products (lym-

20 phokines) of the T cells initiate and control the immune
response (1,2). The lymphocyte-activating mediators (lympho-
kines) produced by antigen-presenting cells belong to a group
of polypeptides called cytokines. Cytokines are transmitters
of cell-to-cell communication in both physiological and

25 pathophysiological conditions, and may also function as
hormones providing signals between the immune system and
other tissues and organs. Cytokines may also be produced by
cells outside the immune system and it is generally believed
that all nucleated cells are capable of producing one or

30 several cytokines. Thus, e.g. keratinocytes and fibroblasts
ate'potent producers of cytokines and in this system cytoki-
nes may function as autocrine or paracrine hormones indepen-
dent of the immune system (3).

Interleukin-10:
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15 logy (>80%) throughout their entire length (4, 5). The only
significant difference is the insertion of a human Alu repe-
titive sequence element in the 3’-untranslated reglon of the
hIL-10 cDNA clone. The mIL-10 and hIL-10 cDNAs encode very
‘similar open reading frames (ORF) of 178 amino acids, inclu-

20 .ding hydrophobic leader sequences and corresponding to 73%
amino acid homology. mIL-10, which is active on murine cells,
‘does not cross-react significantly on human cells. hIL-10 is
an 18 kDa polypeptide which lacks detectable carbohydrate,
but mIL-10 is N-glycosylated at a site near its N-terminus

25 which is missing from hIL-10. Both mIL-10 and recombinant
hIL-10 (rhIL-10) are expressed as non-covalent homodimers.
The extent to which mIL-10 or hIL-10 monomers are biological-
ly active is not yet certain. mIL-10 and hiL-10 with polypep-

_ tide "tags" of at least 8 amino acids at the N-terminus and

30 21 amino acids at the C-terminus showed no detectable loss of
activity according to a publication from Moore et al. who
were the first to sequence human IL-10 (6). Tagging C and N
terminal ends of the whole IL-10 does not necessarily cause
functional changes, since tagging is occasional or inciden-

35 tal. The high number of possible amino acid substitutions as
described in further detail in the following might also
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genom c clone itself encodes an expressible mL-10 protein. The m L-10 and
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protein has been conségglngg tgnagsgn € hbt getegg gﬁgressed during
the |ytic cpEptein coding sequ
15 sequence or 5’- and 3’-untranslated sequences (5). Of the
three sequences, mIL-10 and hIL-10 are the more closely
related pair at the DNA sequence level (81%), while the DNA
seQuences encoding the mature hIL-10 and BCRF1l proteins have
71% homology. The homology between hIL-10 and B CRF1l is 84%
20 . on the amino acid level. It is hypothesized that the mIL-10
and hIL-10 genes are evolvéd from a common ancestor, while
BCRF1 represents an ancestral processed, captured cellular
cytokine gene and that the BCFR1l protein has been constrained
to resemble hIL-10. BCFR1 is'expressed during the lytic cycle
25 of the EBV. The BCFR1 ORF encodes a 17 kDa secreted polypep-
tide which, like hIL-10, contains little or no glycosylation.
BCFR1 displays some activities of IL-10 and has been called
viral IL-10 (vIL-10), although its activity has been found to

be 10% of hIL-10.

30 IL-10 activity on cytokine production:

hIL-10 inhibits the production of a number of cytokines
including interferon-y (IFN-y), Tumor Necrosis Factor-a
(TNF-a) , Granulocyte Macrophage Colony Stimulating Factor
(GM-CSF), Granulocyte-CSF (G-CSF), IL-1a, IL-18, IL-2, IL-6,
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Constitutiv PEd4aof10PpN_ngeﬂd ay survival benefit was asso-
ciated with IRAP treatment (p = 0.015) in a study by Fisher

et al. (11). IRAP may exert parts of its anti-inflammatory
- effects by inhibiting chemokine-production such as the pro-
20 duction of IL-8.

IL-10 and antigen expression:

'IL-10 inhibits the expression of class II MHC expression on
human monocytes (8). Constitutive and IL-4 or IFN-y induced
_ expression of HLA-DR/DP and DQ was inhibited by hIL-10 (12).
25 In addition, monocytes pre-incubated with IL-10 are refrac-
tory to subsequent induction of class II MHC expression by
IL-4 or IFN-y. IL-10 inhibits class II expression by human
monocytes following activation by LPS (12, 76). BALB/c mice
given 1 to 10 mg of IL-10 concomitantly with a lethal dose of
30 LPS were protected. from death (6).

IL-10 inhibits nitrogen intermediates and superoxide anions.
IL-10 also inhibits reactive nitrogen intermediate (NO) as
well as reactive oxygen intermediates (H,0,) by macrophages
following activation by IFN-y (13). ' :

15 o S
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effect is enhanced when B-cells are stinulated by cross-linking of their
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cross-linking surface Ig with immobilized anti-IgM antlbody,
and this effect is enhanced when B-cells are stimulated by

_ cross-linking of their CD40 antigen with anti-CD40 antibody

15 and mouse L cells expressing human FcyRII/CD32 (15). The

~ effect of IL-10 on proliferation and differentiation of -

activated human B cells suggests that this thokine may
account for much of the superior ability of T cells expres-

‘ sing hIL-10 to provide help for B cell responses.

20 IL-ld as a homeostatic factor for the immune system:

‘The physiological consequences of the functions of IL-10, men-
tioned above, are believed to be a certain degree of homeo-
. stasis on the immune system. Thus, IL-10 clearly inhibits
helper T cells functions and probably stimulates T cells with
25 suppressor functions. Therefore, 1ike IL-4, IL-10 is believed
to regulate the balance between Thl and Th2 cytokine profiles
of T cells. Especially, it is believed that IL-10 inhibits
the differentiation of Thl cells. Since Thl cells are charac-
terized by the production of cytokines (IFN-y and IL-2) which
30 favour cell-mediated immune responses while Th2 cells produce
cytokines (IL-4, IL-5 and IL-10) which favour a humoral
response and suppress a cell-mediated immune response, IL-10
is likely to suppress a T cell-mediated immune reaction such
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I nfections in different parasite, mycobacterial or viral infections, and
IL-10 has been shown to play a pathophysiological role in the
immune-paresis related to the infection with Schistosoma

20 mansoni (18). Also a role in Mycobacterium leprae infections

has been suggested. Recently, it has been found that AIDS
patieﬂts with a poor prognbsis have a higher level of IL-10
in plasma, and it has been suggested that this contributes to
the immune paresis which is known from AIDS (19).

25 Therapeutic considerations:

These in vivo results/data strongly suggest a homeostatic
role of IL-10 in controlling cell-mediated and monokine-
amplified immune inflammation and indicate the'widééranged
therapeutical applications of IL-10 or a drug with IL-10-like

30 activity in the treatment of diseases which are characterized
by a decreased/insufficient production and/or activiiy of
IL-10. Since the substance of the present 1nventlon exempli-
fied by IT9302 exerts IL-10-like activ1ty by

1) inducing IRAP production by human monothes;
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this polypeptide and analogues thereof may thus possess the
same therapeutic possibilities as hIL-10. Table 3 lists some
diseases where an immune-modulator like IL-10 or an immune-
20 modulator with IL-10- like activity may have therapeutic
importance: -

TABLE 3

Some diseases where an immune-modulator with IL-10-like
‘activity, due to its induction of IRAP production and/or

25 inhibition of cytokine-production and/or activity may have
therapeutic importance (ref; 20-74)

Pre-term labour caused by 1nfect10n or other conditions
Rheumatoid arthritis
30 Lyme'’s arthritis
Gout '
Sepsis syndrome
Hyperthermia _
Ulcerative colitis or enterocolltls
35 Osteoporosis
Cytomegalovirus
Periodontal diseases

[



20 nodulator with IL-10-11ke activity may have therapeutic inportance:
TABLE 3 Sgighsidisigases where an inmmune-nodul ator with IL-10 "iﬁw Wity,
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di seases cdfndadeind Giedsr1d S1 pnic, non-infectious inflammuation of

the lung (e, q. r- cpidosis and snoker's lung) Granulonma formation 5
Fi brosis ofG’?‘?'fH“S]ra?%r“?%'b’s‘?ré of the lung Transplant rejection Gaft vs.
host di askiliiwads cofneheidiverkaem a 10 Acute nyel oi d | eukaem a Ot her

neopl asti c £l t chiale D abetes nellitus, type | (insulin
Hi5eases dplim Ay

dependent) “Arteriosclerosis/atheroscleros is 15 Psoriasis Chronic B
| ynphocyt e Teanempiant rejection -

Graft vs. host disease
_ Chronic myeloid leukaemia
10 Acute myeloid leukaemia
Other neoplastic diseases
Asthma bronchiale
Diabetes mellitus, type I (insulin dependent)
Arteriosclerosis/atherosclerosis '
15 Psoriasis
Chronic B 1Ymphocyte leukaemia
Common variable immunodeficiency
Side-effects using other biological response modifiers
Disseminated intravascular coagulation
20 Systemic sclerosis '
Encephalomyelitis
Lung inflammation
Hyper IgE syndrome
Enterocolitis
25 Cancer metastasis and growth
Adoptive immune therapy
Acquired respiratory distress syndrome
Sepsis
Reperfusion syndrome
30 Postsurgical inflammation
Organ transplantation
Alopecia

DETAILED DESCRIPTION OF THE INVENTION

35 Development of an IL-10-homologous nonapeptide with IL-10-
like activity: _ : :
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p | IS sSuppose

inrelation to nmL-10. ,Th al
consi st of YRS there 48, B 3 EEFH@ eﬁHFGPehﬁPbﬁglﬁngtaggslprGHFan1no
aci d Noo 19owNin trelation tonaiIiendl. proteln which is a serine), and the
total protein is containing 160 am no
The signal polypeptide of hIL-10 is supposed to consist of
the first 18 amino acids. The mature protein starts from "
amino acid No. 19 (No. 1 in the functional protein, which is
a serine), and the total protein is containing 160 amino e
15 acids. By looking at the human and viral IL-10 COOH-terminal
' sequences and in particular pOSLtion 157 and 159, contalnlng
lysine and arginine residues, this domain was found to be
favourable for being partly responsible for receptor binding.

(Figs. 1 and 2).

20 After screening several candidates, obtained by chemical syn-
‘thesis, for IL-10-like activity, it was found that a synthe-
tic nonapeptide, IT9302, possessed some immuno-suppressive
activities which mimic those of hIL-10 as described in fur-
ther detail in the following examples. IT9302 corresponds to

25 a nonapeptide sequence'fram the C-terminal end of hIL-10 with
the following amino acid sequence:

NH,-Ala-Tyr-Met-Thr-Met-Lys-Ile-Arg-Asn-COOH (SEQ ID NO:1)

IT9302 has 100% homology with a segment of hIL-10 correspond-
ing to amino acids Nos. 152 to 160 at the C-terminal end.
30 Furthermore, this polypeptide sequence has 6 amino acids in
common with the virus vIL-10 in the corresponding area, see
Figs. 1 and 2, which means that 6 of 9 or 66% of the amino
acids are homologous as defined herein, and 4 amino acids in
common with mIL-10, i.e. 4 of 9 or 44%. This nonapeptide is



15 aci ds. By Iooking at the human and viral 1L-10 COOHterm nal sequences

and inp position 157 and 159, containing lysine e
resi dues, %naln was found to be fa&gprable fOr belng§g2 tiy 29

responS|bIe for receptor binding. (Figs. "I and 2). ©20 After screenlng
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segnent of hlL-10 correspond ing to am no acids Nos. 152 to 160 at the
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1-and 2, V\/rﬁcsumna:é]amﬁclmfemmlﬁs%bh lheagmhnstaacdtvaty, hmnel.ogous as

defined hergifsr 2ce dﬁub&:
44% This nonapeptlde 'S Potq%ﬁ only sequence g%?a%ﬁe erlvea from
hl L- 10 and B&%®i Oof e uFel1owing \prepertieshe speci al propertles

denonstrated in the exanples. ‘Until contenplated by the present inventors,

no one has pointed_to thj uence as a functional_domain, 5 |nits

by oadest  asbbot LHHREeS AT 90 PRAATERR oLt s B SHSELAR B¥ni ch

exhi bi tsp hl L- 10 mgﬁa‘nsmomyues,y, i.e. a substance other than human

I nt er| euki r t 0 )

i nduces i n% it |Jb¢1&“nf sp:'b% JU%PICEf g’ﬁb %u’é‘?‘%ﬁ%?/ﬁipé ﬁfoéuﬁﬁ:n%rg by

nonocytes, b) hum&nmnerlnhiralchﬂqﬁdlmanmu¢1eanduebhs|LPEM@Yoductlgp by

nUTEN, Der ) PBET 2N RO £8K 6F e dFRGBlin A rbadhESE heayst i On Of
ago-

I nterl eukin-1 receptor
nistic proteln (IRAP) by human monocytes,

15 d) induces chemotactic migration of CD8+ human T lymphocy-
tes in vitro,
e) desensitizes human CD8+ T cells resulting in an unre-
spbnsiveness towards rhIL-10,
£f) suppresses the chemotactic response of CD4+ human T
20 lymphocytes towards IL-8,
g) suppresses the chemotactic response of human monocytes
. towards MCAF/MCP-1, '
h) does not inhibit class II MHC molecule expression on
human monocytes, in contrast to human IL-10,
25 1) induces the production of IL-4 by cultured normal human
CD4+ T cells,
j) reduces the TNFa production in human mixed 1eukocyte
reaction.

Ambng these activities, d) to g) are considered the most
30 unique. One important embodiment of the invention is a sub-
stance which exhibits hIL-10 agonist activity as defined
above and which comprises the amino acid sequence Ala-Tyr-
Met-Thr-Met-Lys-Ile-Arg-Asn or an analogue'or variant of said
'sequence. This sequence, and all other polypeptide sequences
35 in the present specification and claims, are, also when not



nistic protein (I RAP) by human nonocytes, 15 d) I nduces chenotactic

mgratio ynmphocy- tes in vitro, e) desegsaiid ?yman
[err] T VLAEREEEN]|an unre- sponsjveness t owar ds rﬂﬁ’hﬁﬁﬁ? ,
sSuppr ess *} C re‘sponse of + human T 20 | ynphocyt-es
t owar ds et e 'S tﬁg@% h %%é f tes
t owar ds h) goed not c:;ez?s%sbf %r?n eculé e%?%gl on
on human mmd{%lt@snd i the ceRvent iansdn farmeg. 25 ) |nduces t he
production of IL-4 by cultured normal human CD4+ T cell s reduces the

;’yrl[slr” egr?’tﬁu%c%el n 2 F?rgn& ed | teukoc ee%act i on. éﬂ t hese

embodi ment mj‘ndfﬂimnm\aml iiEn viexrya s&ttatbles,t ame :mhlz.@h pvdmimé& ﬂﬂdt: 6103 azmnl st
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sequence. Hsen gémm@emalgemlypa ;Bp@mnm UG @edgpegiide t he

present Spefidhidiild Q' Al 2ottt \ﬁmms ie 4 4§ qelsolueﬁ'rfdaéd

stated, witten fromth l@ermnal to the Cter- mna

convent i ondhatothe 6 Fﬁ@%ﬁé’d@&t e thro Xy #ngeaf &ileﬂto SRS ER e

di fferent funé:t:ndyts mpbﬁt&nterqne@t alwlet,hlaﬂctuet Sdbpér FRUME Pidsddt Gan- 5
not be |ncor %}_)/ ed to receptors. ona de has ,been chosen

becausé ¥ sn51 zféﬁb(f Cfpé’ﬁt |p(5’ YPEP SOMEIRIRE for a
pr ot ein. H(mﬂmquertce s:ﬂ cchiee amdime aictislt stelopiefcaniia -Ayir Mertt - Thre Medr-y end

of hlL-10 R fy ones. Wthin the scope of the
present in lnhfprl on s %ﬁ?s a gl?gs&t ance or pol ypeptide conprising a ‘

sub- sequence of the am no aci d sequence Al a- Tyr-Met-Thr-Met-Lys- .-
It is considered likely that some amino acid substitutions

will not have adverse effects on the hIL-10 agonist activity

15 as defined herein as long as the threonine, the lysiné and
‘the arginine are present and with one amino acid placed
inbetween.

In its broadest aspect, the present invention thus relates to
a polypeptide having the formula

20 Thr-X, - Lys-Xg-Arg-Xg (SEQ ID NO:19),
wherein
X, and X5 are independently selected from the group consist-
ing of Met, Ile, Leu and Val; and '

25 Xg is selected from the group consisting of Asp, Gln and Glu.

In a further aspect, the invention relates to a polypeptide
having the formula

X3‘Thr‘X4‘LYS'x§'Arg'x6 (SEQ ID NO:20) ’

wherein

30
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11e-Arg-Asn (SEQID NO1). It is cq)g@g@g@dHA$EaEM fhat some -amino acid

substitut#gﬂg i.Ll. not have adverlse ef qgptaceD the, flL-10 ik ndah i Vit
15 as de ine{?\‘*ehrei n as long as f:lae:l:b:?g = ga’egﬁté 02y ! V! !

' - | ysine an e argini ne
are present and with one am no acid placéd i nbetween. In one aspect, the

present inwention. relat ' 3 ii haviang iwhhe 8,20
[err] ( SE E% EE#%?%,g%%b??Fﬁgfgfg?kgﬁaEfﬂ%ﬂ gﬁﬁgﬂ#ﬁgg%%%ééﬁﬁﬂycgﬁ ected
fromthe groiftEmsPEiMetnglbe, Mgy apd Vaky ¢ Val ; and X6 is selected
fromthe grpup < Esiedi et Hforthe APbupd doridibing @ Adp | el G QY10
that the polypeptide is not Thr-Met- Lys- Ile-Arg-Asn. |In another aspect,
the invention relates to a pol ypeptide having the fornula [err] (SEQ ID
NO 20), 30 mheyet e furthéreragpect, [ ehe ] inavent hoepealizvés ytseperypeptiom
the groyp c I | e, Leu and Val; and X6 is selected from

t he grogg Ggﬁéi% ?%%gg?ﬂéeéﬁgqg%%-(in and Ju. 5 In'yet a further
aspect, the invention relates to pol ypeptides having the formula [err]
(SEQ ID NO 21), whenglk X#nkSx]Viy8lxPhgrglR. (sEd it Ingishjerr] are

i ndependent |y sel ect’%d Prom t hé glr’oupscon%i -Sstfngég Met , I)I['e, Leu and
Val ; and X6 is selected fromthe group consisting of Asn, Asp, A n and G u.
Preferred ewihegeimnts of the invention-are polypeptides having

X, is Tyr or Phe,

X3, X4 and X; are independently selected from the group
10 consisting of Met, Ile, Leu and Val; and -
' X; is selected from the group consisting of Asp, Gln and Glu.

Preferred embodiments of the invention are polypeptides
having the formula

X,-X5-X3-Thr-X,-Lys-Xs-Arg-X; (SEQ ID NO:22),

15 wherein . : This Sheet Has Been Replaced
X; is Ala or Gly, |“HI

X, is Tyr or Phe,

X;, X, and Xg are independently selected from the group con-
sisting of Met, Ile, Leu and Val; and
20 Xg is selected from the group comsisting of Asp, Gln and Glu.

Examples of specific polypeptides which are presumed to have
hIL-10 agonist activity as defined above are as follows:

NH,-Ala-Tyr-Met-Thr-Ile-Lys-Mat-Arg-Asn-COOH (SEQ ID NO:2)
NH,-Ala-Phe-Met-Thr-Leu-Lys-Leu-Arg-Asn-COOH (SEQ ID NO:3)
NH,-Ala-Tyr-Met-Thr-Met-Lys-Val-Arg-Glu-COOH (SEQ ID NO:4)
NH,-Gly-Tyr-Met-Thr-Met-Lys-Ile-Arg-Asp-COOK (SEQ ID NO:S)
NH,-Ala-Phe-Met-Thr-Met-Lys-Ile-Arg-Asp-COOH (SEQ ID NO:6)
NH,-Ala-Tyr-Ile-Thr-Met-Lys-Ile-Arg-Asp-COOH (SEQ ID KO:7)
NH,-Ala-Tyr-Leu-Thr-Met-Lys-Ile-Arg-Asp-COOH (SEQ ID NO:8)

25
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15 the for NG 22), wherein [err] is Ala or Gy,
[err] i s webessis J and [err] are independgigqprsxpbaet ed
fromthe group (oAsi—stiam =017 Il'e,ndeu and Val; and X6 is selected
fromthe group consisting of Asn, Asp, n and G u. The present invention

thus rel ates tOng,-ALDIYRAGA -Ohir MRk Yiys2Dle-Arg-RgPtbole (kb ald K@swpri ses an

am no aci dosequgnce, as. deflnad aghove,  wih the p | t .t he. substance
or pol ypep?l' de ?@2 ﬁ%‘?%ﬁgﬁ%ﬁ ?%:%32&5 %%%‘ﬁ‘ﬁoé@%?ggéggi ?‘ug'tcl%bm ypepti des-.
whi ch are pfesulidAlay THaMEthTRE-FOu lgn ¢ -Axg AP - FGOH J SBR (PR 1dbove are as -
follows: [e1r] wNH,-hEd-Tyr It - For- vad A6 L 3oArg axspl-beck nesaepiode) cal |l ed - -
| 9301 ui 1, 1003 DRIPl@Yd:One SRAUGACE: Olarlil kul Bt 5By N5 /a9d. Thi o
pol y- pepti de, 301, corresponds t'o a nonapepti de sequence start- ing at
the N-ternthal FedAbt THEMeFoThY MSF iy SaUPULTAASP- 9P JSBY ID NQ:14)he first 9
am no aci ds4 of NEmeAbeTyr May-TheMe) - Igmd VAL-ArhoAspi-1eoH dsk@wipngo a8 no aci d

sequence: NP Sef: Ri@1Gh Vude. e Okt i AL fuaSBlaidl oo (55K 18y NO 18) Thi s
pol ypepti de shOﬁﬁgAgo L-10 u5|nQB%he teﬁanlques descri bed

-l i ke actiivi
el ow and 3. oMPALH3YEass et e s1epspr it (GF X0 0air) 10 and
nostly served as a control for 20 negative results. It does not have the
characigri gbirCsofibat8of; t 8hBtHar Aedspepeidet Baleaadr dTbgoicwieAceobenol ogy

o viL- 10, 200 L5veur 8PLeqahag 85 Hinl 2 L85°BIREn2k29ed ThIZ3Phiy-
peptide, IT9301, corresponds to a nonapeptide sequence start-
ing at the N-terminal end of hIL-10, (amino acids nos. 19 to ‘
27, i.e. the first 9 amino acids of the mature protein) and _

- 15 has the following amino acid sequence: -

NH,-Ser-Pro-Gly-Gln-Gly-Thr-Gln-Ser-Glu-COOH (SEQ ID NO:18)

This polypeptide showed no IL-10-like activity using the
techniques described below and was only chosen because it is
at the other end of hIL-10 and mostly served as a control for
20 negative results. It does not have the characteristics of the
C-terminal Sequence with regard to sequence homology to vIL-
10, and favourable amino acids for receptor binding. IT9301
was tested in the IL-18 induced peripheral blood mononuclear
cell system for IL-8 production, but did not induce any inhi-
25 bition at all of the IL-8 production from the cells.

In accordance with the present invention, the term "a hIL-10
agonist substance of the invention" comprises any pharmaceu-
tically active and acceptable compound being identical or
structurally similar to IT9302 and exhibiting relevant biolo-
30 gical actions similar to those of IT9302, including derivati-

- ves of IT9302, especially pharmaceutically acceptable salts,
esters and solvates as well as conjugates of IT9302 or of the
IT9302 derivatives including peptido-mimetics. Covalent

. coupling of IT9302 at the NH,-terminal end to appropriate
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was tested in the IL-1[err] induced peripheral blood nononucl ear cel
systemfogvdgﬁoq roduction, but did not induce any inhi- 2%craigdspgat all
of the IL-8 production fromthe cells. Ilkjeccordance with the present
invention, the term"a hlL-10 agoni st substance of the invention" conprises
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polyclonal“ﬁg?Pgat8rg e’ gsP ﬁl£ﬁ80F8§FﬁeBr°5t PREREBPRE o RFoRe PR of a
gran}negatispebafieulpoiyémohainabukvaebruseaggeaarehdbtoxnhonraother

Pr ot ef naceous, e ghdd Obohiazed By achshin. ASGabiFAAGUEs a2 respONSe Lo

a stinu ant n-or an al or by a
| ynphocyt e challenged by a polyclonal activator, e.g. an endotoxin or other

cel | waip C@ﬂ?ﬂgﬁekaneﬁ ngéagéﬁégail%@rﬁ5fo§aﬁt%&b%@hnab&bﬁ%'ﬁbhh%to&s a

general "ter pr ot el nageQus nedi ator rel eased prinaril

y
exclu3|veIyrS}easﬁﬂcPUpﬁS§§lthe§ 1¥PPRRCYELE 88 3 FeSpORsSs FG é stlmu-

Ftlnﬁ|atlnglaﬂﬁﬁ§ ageFt,aesge aCBbE@laﬂtlﬁ?ﬂl@éﬂabrathQRUb@ﬁﬁngg sbyra
I'ynphocyte en clonal a at or. n._en OtOXIn or
ot her cel I’ | B &XWBHHE 3¥&iaﬁgﬁ§ %yéﬁlp P@Fﬂuﬁftqva%or’ e.g. an

: endotoxln or other cell wall components of a gram-negative

15 Dbacterium.

"Interleukin® is a general term for a proteinaceous mediator
released primarily but not exclusively by a macrophage, T, B,
or NK cell as a response to a stimulating agent, e.g. a spe-
cific antigen or an alloantigen; or by a lymphocyte chal-

20 lenged by a polyclonal activator, e.g. an endotoxin or other
cell wall components of a gram-negative bacterium.

"Monckine" is a general term for a proteinaceocus mediator
released primarily but not exclusively by a mononuclear -
- phagocyte (e.g. a monocyte or a macrophage or a Kupffer cell
25 (liver) or a Langerhans’ cell (skln) as a response to any
stzmulating agent. -

"Chemokine" is a generél term for a proteinaceous chemotactic
and/or léukocyte-activating mediator released primarily but
not exclusively by a eell population of the immune system as
30 a response to a specific stimulating agent, e.g. a specific
antigen or an alloantigen; or a non-specific, polyclonal
activator, e.g. an endotoxin or other cell wall components of
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30 a resp@ﬁ@é1Vbeét§§€cﬁhﬁc §ﬁmﬁbﬂaﬁ|#g9&@6nﬁamélg °§ $pecichemokinegén or-'
an al | oant ygaa; famidynon-specific, polyclonal activator, e.g. an endotoxin .
or other céll wall conponents of 22 a gramnegative bacteriun1and
belonging to a particular gene family either the chenokine-[err] gene

fam |y or rhatekr€ewbnmeipear jegerall amirmy fo'rl at pﬁ:‘foteﬁ.hac'e&ue gRBefdlater m
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specific stinulating agent, e.g._a specific 10 antigen or an a oan

or a non- sBBEFFPEldEQI§BIBH£F1&BQP¥a96415e°§ the AREYLSX FYSEEMoRReR cel

wal | COWDOE':@Bb&nQE aogaaapaea&hbvethmuatun@ ageatony- gti a:ubptabamﬁact or"
is a geperal termf naceous, _haenat o tic co nulatlng
ip PECH IS

modi 2t 5P r BPEAGER 98 Af PAAPRRTHRR NOF B APlSPRBRI iy 2 BOVELBBRLI at  on of
the i muneasyivatozs a.gesponeadotoxisperi bthest celllawadd agmpbneatg.oﬁ

speci fic agt bggﬂl ﬂégggig,gl Bgegkggpﬁéor a non-specific, polyclonal ‘

activator, otoxin r cell wall conponents of a
gran}negatlve bacterlun1 20 "Pol ypeptide" as used herein nmeans both short

pepti des “MbBlén&EBQEﬁuQEtihg|QaéhokmolénhngeﬁékﬁlrQ%bﬁU?%raadpéthESt 10
anm no aC|d resi dues tldes gil 100 anlg i
naceous, haema o etlc colony-stimu atlng med ator released
15 primarily but not exclu51vely by a cell population of the
immune system as a response to a specific stimulating agent,
e.g. a specific antigen or an allocantigen; or a non-specific,
polyclonal activator, e.g. an endotoxin or other cell wall

components of a gra.m-negat:.ve bacterium.

20 "pPolypeptide" as used herein means both short peptides with a
length of at least two amino acid residues and at most 10
amino acid residues, oligopeptides (11-100 amino acid resi-
dues), and longer peptides (the usual interpretation of
"polypeptide", i.e. more than 100 amino' acid residues in

25 length) as well as proteins (the functional entity comprising
at least one peptide, oligopeptide, or polypeptide which may
be chemiéally modified by being glycosylated, by being lipi-
dated, or by comprising prosthetic groups). The definition of
polypeptides also comprises native forms of peptides/proteins

30 in humans as well as recombinant proteins or peptides in any
tybe of expression vectors transforming any kind . of host, and
also chemically synthesized peptides.

One embodiment of the present invention relates to a polypep-
- tide comprising a subsequence of the sequence of human IL-10



dues), and Ionger pepti des (the usual interpretation of "polypeptide", i.e.

nor e thaqy ?@no acid residues in 25 length) as well asp@f ,gk;yaﬁgfthe
functi ona en? y conprising at |east onﬁ%peptide, ol i gopept
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pol ypepti de which nmay be chen1ca||y nod ed by being glycosyl ated, by :
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vectors tr gy wlanxaykvcm Q@:ﬁps-hom%gaﬂ-sqsch\eaxﬁaldﬁé %ﬂiﬂ% a8
peptides. One enbodi nent qf the present |nvent|oq%relates to aa&yg%QEp_

tide conprSSARFREES HLe FHHAC AFAGAE TS & Gr¥gh 94 m_Fe
whi ch hgs aciegr ehenf mathedgwith \ﬂdspldﬂ:ﬂ/\kuo:ridaztﬁﬁ:% &l podagriem of

horml ogy t%hrgl Q’tv\ghcilasl %f-A?‘(A) #)%l&%&gnﬁt&e SEQ ID NO'1. By the term

"honol ogy" TS nmean e I dent ences ‘of amino acids in segnents of
two or more am no 5. acids when natched wWth respect to identity and

posi tion ofgduA @.% Mt et tilke u@@a\/@e&féﬂp% RO QO def 5?(:&1&

used herein 1s thUs measure of sim- larity between.two am no acl

nucl eot i deﬂ%eme%moogy‘li’@ 63k Sy T ket iide): segueRcafr cent age
of match- mmcﬂ@agamlrso APrévsed AR Riddiidnors PeRhaitadd G inkl verdf

unequal, | engt ) have be | i_gned. he ermalignnent is used in .the sense
def i ned® aigs (gs & thr ] FRIPRF SR BB TRIY 1
nunber of rmteccmaig Teargyed )( mamma]d:gndmt Vs tidrmm ta/hgsmmnc:s wsdd

the inserti, 0 elther
sequen- J't(ilp tbrl n eJﬂrﬁb %é{?ewna&% m ove&"%ghyl' ée;gn%q%onoﬁgéb%gs
t hus used Iaérlgnem FExinizing @hestrwmk@n (> G@ﬁféﬁftﬁ hares | (or bmim@n

the am no %s%e%é%ﬁiééwfth% TP Bl Wit thd NPT bR G Sequence
of 1T9302. 20 The an1no aci d §§gﬁﬁ$ce to be co ared wth the amno acid

sequend® ofinigedy AP r Gh 2 HHd ‘e HA/RS JddhR Rither sequen-

ce to brlng about the maximum overlap.

The term "homologous® is thus used here inter alia to illu-
strate the degree of identity between the amino acid sequence
of a given polypeptide and the amino acid sequence of IT9302.

20 The amino acid sequence to be compared with the amino acid
sequence of IT9302 may be deduced from a nucleotide sequence
such as a DNA or RNA sequence, e.g. obtained by hybridization
as defined in the following, or may be obtained by conventio-
nal amino acid sequencing methods. The degree of homology is

25 preferably determined on the amino acid sequence of a mature
polypeptide, i.e. without taking any leader sequence into
consideration. Generally, only coding regions are used when
comparing nucleotide sequences in order to determine their
internal homology.

30 - Although it is contemplated that a substantial degree of
- homology to hIL-10 and vIL-10 is beneficial, it is not un-
| likely that subsequences of the subsequence of hIL-10 which
show a lower degree of homology to vIL-10, say, e.g., 50%,
55% or 60%, may also show one or more beneficial hIL-10
35 agonist activities. Moreover, as discussed above, it is not



-such as a DNA or RNA sequence, e.g. obtained by hybridization as defined in

the foll Quy may be obtai ned by conventio- nal am no nci ng
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The term "analogue" or "variant" is thus used in the present
context to indicate a protein or polypeptide having a some-
what different, but still similar, amino acid sequence to the
amino acid sequence of IT9302, allowing for minor variations

20 that alter the amino acid sequence, e.g. deletions, site
directed mutations, insertions of extra amino acids, or com-
binations thereof, to generate polypeptide analogues of -
IT9302.

Site-directed mutagenesis provides one convenient way to

25 effect conservétive amino acid substitutions, and the 1ike,_
in the native protein sequence. Alternatively, analogues may
be prepared by the well known methods of liquid or solid
phase pblypeptide synthesis utilizing the successive coupling
of the individual amino acids of the polypeptide sequence, or

30 the polypeptide can be synthesizéd-by the coupling of indivi-
dual amino acids forming fragments of the polypeptide sequen-
ce which are later coupled so as to result in the desired
polypeptide. '



20 that alter the am no acid sequence, e.g. deletions, site directed
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that i's, de8OgRIIg. FiaFodsc ASRigmng o RrgaRas, el GHARel AR e of

t he nut ant patjigentiicddetasrminapiisedft ¢hehautanty pqlypeptides asndopipareadat
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o produce mninmal changeS in the antigenic determ nants of° the nutant
pol ypept i defoxs Presexvias: Hiclegigaly aqtistidih. aoshantkaethnsutnalditmn y
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10 is desirable for avoiding the triggeri of I mmupogeni ¢ .respQnses in
patients or T&fRCRSSS 3o PaFients %%g{}ﬁﬁr}%n&é%eatﬁe‘{]t’f&ﬂh\@ﬁl STANGRSUgh
it is diffi @f tthed igvlenttion.t Rlaiuigh dtcais aliffiodlitcitclderena iwdash wi | |
oui de 16 ¢ naeReante Sy YR Apbditinen M 1 Condllboplt a1 -
probabi | i ti dy endentjdgenifoalist newral amhles igudtaliicmaan guidee e. g.
ot oonie ¢ s B8 I 22T S 5y (i o gl o
because thepxphabilities of being ‘conformationally and antigenically
neutral, see e.g. (77) and (78). Some of the more important
rules include (1) replacement of hydrophobic residues is less
‘likely to produce changes in antigenicity because they are
20 1likely to be located in the protein’s interior, e.g. Berzof-
sky (cited above) and Bowie et al. (cited above); (2) repla-
~cement of physicochemically similar, i.e. synonymous, resi-
dues is less likely to produce conformational changes because
the replacing amino acid can play the same structural role as
25 the replaced amino acid; and (3) alteration of evolutionarily
conserved sequences is likely to produce deleterious confor-
- mational effects because evolutionary conservation suggests
- sequences may be functionally important. In addition to such
basic riles for selecting mutein sequences, assays are avail-
30 able to confirm the biological activity and conformation of
the engineered molecules. Biological assays for the substan-
ces of the invention are described more fully in the exam-
ples. Changes in conformation can be tested by at least two
well known assays: the microcomplement fixation method, e.g.
35 (79) and (80) used widely in evolutionary studies of the
tertiary structures of proteins; and affinities to sets of
conformation-specific monoclonal antibodies, e.g. (81).
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In a preferred embodiment of the invention, the substance or

- polypeptide is used in substantially pure form. To obtain
this, purification of the polypeptide may be required. Examp-
les of the procedures employed for the purification of poly-

20 peptides are: (i) immunoprecipitation or affinity chromato-

. graphy with antibodies, (ii) affinity chromatography with a
suitable ligand, (iii) other chromatography procedures such
as gel filtration, ion exchange or high performance liquid
chromatography or derivatives of any of the above, (iv) elec-

25 trophoretic procedures like polyacrylamide gel electrophore-
' sis, denaturating polyacrylamide gel electrophoresis, agarose

- gel electrophoresis and isoelectric focuéing, (v) any other
specific solubilization and/or purification techniques.

Within the scope of the present invention is also a nucleo-
30 tide sequence encoding a polypeptide as defined above, in

particular a nucleotide sequence encoding a polypeptide com-

‘prising or being the amino acid sequence SEQ ID NO:1, e.g. a

nucleotide sequénce comprising the sequence GCC TAC ATG ACA

ATG AAG ATA CGA AAC (SEQ ID NO:23) or a nucleotide sequence
35 encoding a polypeptide having a subsequence of said amino
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sequence SEQ ID NO 1, e.g. a nucleotide sequence conprising the sequence

GCC TAC ATG ACA ATG AAG ATA CGA_AAC (SEQ I'D NO23) or a nucl eotide sequence
35 encodi n§nathel ppegenticspacifigcatiobsandecdaims,s&he aermo"subSEqaehd
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ol ypepti de oni st .acti Wi n the scope of e in-
5en¥Poﬁ ? &mggé §p8% Eh?aﬁﬁaﬁ g 8%c § EAERTS! Eﬁb SFUEce"
designates afsEheenuelebtdﬂepseQBeahbyoﬁashe im&enaﬁamtwﬁﬂllemﬂptﬂ%e At
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at | east 247AUcl eot i t§ o € | nvention,
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conprise at quence" should conform to at least one of the criteria a)-g)

-above and/or the nucleotide "subsequence" should hybridize
with the nucleotide sequence comprising the sequence SEQ ID
NO:23 under high stringency conditions.

20 The term "highly stringent" when used in conjunction with
hybridization conditions is as defined in the art that is
5-10°C under the melting point T,, cf. Sambrook et al, 1989,
pages 11.45-11.49. |

The term "analogue" with regard to the DNA fragments of the
25 invention includes a nucleotide sequence which encodes a pol-
ypeptide identical or substantially identical to the polypep-
tide encoded by the DNA referred to above. It is well known
that the same amino acid may be encoded by various codons,
the codon usage being :elated, inter alia, to the preference
30 of the organisms in question expressing the nucleotide se-
quence. Thus, one or more nucleotides or codons of the DNA
fragment of the invention may be exchanged by others which,
when expressed, result in a polypeptide identical or substan-
tially identical to the polypeptide encoded by the DNA frag-
35 ment shown above. | ' ' '
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allow fqr riations_in.the se nge.such as sub: stitution _insertion
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pr oduced u3|n% ng— conbi nant - DN technologyr An 1 pportant e ogbqent of the
pre- cledtide sequence o the invention, such as a replicable

' expression vector which carries and is capable of mediating

the expression of a nucleotide sequence as defined above.

The organism which is used for the production of the polypep-
tide of the invention may be a higher brganism, e.g. an ani-

20 mal, or a lower organism, e.g. a microorganism such as Esche-
richia coli, a yéast, a prdtozoan, or cell derived from a
multicellular organism such as a fungus, an insect cell, a
plant cell, a mammalian cell or a cell line, which carries an
expression system as defined above.

25 Irrespective of thé type of organism used, the DNA fragment
of the invention is introduced into the organism either di-
rectly or by means of a suitable vector.-Alternatively, the
polypeptides may be produced in the mammalian cell lines by
introducing the DNA fragment or an analogue or a subsequence

30 thereof of the invention either directly or by means of an
expression vector. The polypeptides of the invention may also
be produced by-chemical synthesis as discussed above.

The invention furthermore relates to a plasmid vector con-
taining a DNA sequence coding for a polypeptide of the inven-
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15 proteinases and protein modification enzymes). The polypep-
tide may be processed in a different'way when produced in an
organism as compared to its natural production environment.
As an example, glycosylation is often achieved when the poly-
peptide is expressed by a cell of a higher organism such as.

20 yeast or preferably a mammal. Glycosylation is normally found
in connection with amino acid re51dues Asn, Ser, Thr or
hydroxylysine.

One embodiment of the invention thus relates to a method of
producing a polypeptide as defined above comprising the
25 following steps of:

(a) 1neert1ng a nucleotide sequence as deflned above in an
expression vector, '

(b) transforming a suitable host organism with the vector
produced in step (a), : :

30 (c) culturing the host organism produced in step (b)
~ under suitable conditions for expressing the polypep-
tide,



"The pol ypeptide produced a ﬁSCFIbed above may be subjected to

post -t r aReh R%%EEW thetic nodifications as a resyimkdaiesFer mel

t reat ment, gy ment ||(f or mal de-3hyde, gl utaral dehyde etc.) or
enzyme trea _&;a__"“a?.,m15 prot ei nases and protein nodification
enzymes). Tﬁ§—§§;§€§@in§|Qﬁen§&1§§eﬁtﬂﬁésséﬂd'n a different way when
produced in an organismas conpared to its natural production environment.
As an exanple, glycosylation is often achi eved when the poly- peptide is .
expressed bg) aopeibnally suphectingavhenpolybepsidd tyepsstotraneisrably a .

manmal . (Hycosg} gqmbglggé%gibx found in connection with amno acid
er

resi dues Asn roxylrysi ne. One enbodi nent of the invention
thus relates to a method of produci ng a pol ypepti de-as defi ned above

conpr i si ngr{ heg 280hObheYh £8d SERRE aﬁtaéaﬂl%eaeékfae¥atBUﬁtﬁ£>1b dgy - Spftience

as defined above 1 n an expression vector transformng a sult e host

organl§%1m}9hc%%eb9e%?3%e ?Gdhﬁﬁﬁrlﬂléﬂeﬁy(BﬁlnSOaFE}bEGF?ErPh§d¥ﬂ§ host

organlsn1pgp@uﬁﬁﬂcanlftE@ the hofAspeptidabItoson(i 4hanchAer tREHEc68hNPet he
pol ypep- tide arve

ot | onal | yRESd; 48 FREERRE 597 PEREFObUFngoBLob FOREFREFARSPRrBG: Tl t on.

It is contenpl ated that antagonists effect to hlL-10 or vIiL-10 5 can
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nonapepti de" | e use neutrali zi ng
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relates to an anti body which speC|f|caIIy binds to the polypeptide of the

in- vention. The term" bo refers to subst ance ich is rod ced b
10 The term "anti oé Xefers to a sgbstance whlgﬂ gs pro uce

by a mammal or more precisely a cell of mammalian origin be’
longing to the immune system as a response to exposure to a
polypeptide antigen of the invention. In the'present specifi-
cation and claims_"an antibody" is defined as consisting

15 essentially of the specifically binding basic unit which con-
sists of two heavy chains and two light chains. In its broad-
est aspect, however, the concept of an antibody should also
include e.g. a dimer or pentamer of the basic unit.

1{dﬁ

The variant domain of an antibody is composed of ﬁariable and

20 constant sequences. The variant part of the domain is called
‘the idiotype of the antibody. This part of the antibody is
responsible for the interaction with the antigen, the antigen
binding. In the present context, the term antibody is under-
stood as the whole antibody molecule or any fragments there-

25 of. An antibody can be fragménted during and/or after the
production. It can also be made in the fragmented form to
begin with and used as such or used after joining different
fragments. Especially interesting fragments are binding
fragments of the antibodies of the invention, e.g. Fab or

30 Fab’ fragments.

The idiotypic (antigen binding) structure of'the'antibody is
antigenic and can thus give rise to specific antibodies
I —
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15 wvals _before the f:.rst bleeding. The animals are bled about
5-7 days after each immunization. Antibodies may optionally
be isolated from the serum using standard antibody purifi-
cation techniques.

The animal used for the preparation of antibodies binding to
20 the polypeptide of the invention is preferably selected from
the group consisting of rabbit, monkey, sheep, goat, mouse,
rat, pig, horse and guinea pigs. The cells producing the
antibodies may be spleen cells or peripheral blood lymphocy-
. tes. ' :

25 A monoclonal antibody or fragments thereof may be raised
against an essential component of the polypeptide, i.e. an
epitope. The monoclonal antibody may be produced using con-
ventional techniques (Kéhler and Milstein, 1975) by use of a
hybridoma cell line, or by clones or subclones thereof or by

30 cells carrying genetic information from the hybridoma cell
line producing said monoclonal antibody. The monoclonal ‘anti-
body may be produced by fusing cells producing said monoclo-
nal antibody with cells of a suitable cell line, and cloning
the resulting hybridoma cells producing said monoclonal anti-



by injecting a suitable animal with a substantially pure preparation of the
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i nformati opebhRhEs (bsEdepeatel 1984 ne producing said nonocl onal
anti body. The nonocl onal anti- -body nmay be produced by fusing cells

produci ng said nonocl o- nal antibody with cells of a suitable cell line,
and cl oni ngohtelorall ahﬂgbhdbefsohnay akbsbsbermadei by ismanﬂmJﬁgl ohel anti -
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. nedi erels |
medi um WQébﬁQEfgng% ﬁoEfSHa? 4R 1BKEL ”gﬁé&ﬂ& bé”ébe) ga%gﬁit%%%“?a ‘
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et al. 1989). Mnoclonal antibodies may al so be made by |nnun|2|ng the 10
SU|tabI¢ aﬁéﬂnﬁﬁrﬁéégsanHQp%éaﬂiggngrepﬂléﬁ'SSeSEfRQEtP, ghe antibody
15 may be a polyclonal antibody. Polyclonal antibodies may be
obtained, e.g. as described in Harboe and Ingild, see above.
More specifically, when polyclonal antibodies are to be
obtained, the polypeptide of the invention or an analogue
thereof is, preferably after addition of a suitable adjuvant,
20 such as Freund's incomplete or complete adjuvant, injected
"into an animal. The animals are bled regularly, for instance
at weekly intervals, and the blood obtained is separated into
an antibody containing serum fraction, and optionally said
fraction is subjected to further conventional procedures for
25 antibody purification, and/or procedures involving use of the

purified polypeptide or an analogue thereof.

The antibody may also be an anti-anti-idiotypic antibody
directed against an anti-idiotypic antibody which is an anti-
body directed against the site of an Antibody-which is reac-

30 tive with the epitope on the antigen. The anti-idiotypic
antibody may be prepared by a similar method to that outlined
above for the monoclonal or polyclonal antibody.

Within the scope of the invention is an antibody which binds
to a substance or polypeptide as defined above, in particular _
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Al .a-Tyr - tcéﬁﬁ& “rgdgy . | n a broad aspect, the invention thus
rel ates to a s ance |s capabl e of neutralizing one or nore of the
hiL-10 5 act|V|t|es a) to j) i .e. having hlL-10 antagonlst act|V|ty,_such
as_an anti be@riay ivie td&?t RIORA ififesdht IR Edn &Y S&Jm(g@

an bl ock

whi ch is capabl e of specifically bi nd|n to IL-10 is known and
endogenous 198V éﬁ'&?%}k CAMRR AN HoHHRY (BLStance A3 well B8 a

Thi s antiisbogharmaceutical composition comprising a substance or polypep-
tide of the invention. -

A very important aspect of the invenﬁion relates to a pharma-
ceutical composition comprising a substance having hIL-10
agonist activity or hIL-10 antagonist activity as defined
20 above and a pharmaceuticaliy acceptable excipient. The compo-
sition may comprise e.g. purified synthesized protein or a
purified recombinant polypeptide, a monoclonal or polyclonal |
antibody or any other substance fulfilling the criteria a)-j)
or, if having hIL-10 antagonist activity, being capable of
25 neutralizing one or more of the hIL-10 activities a) to j).

The IL-10 agonist or antagonist used in this invention may be
prepared as formulations in pharmaceutically acceptable
‘-media, for example, saline, phosphate buffered saline (PBS),

30 Ringer's solution, dextrose/saline, Hank's solution, and
glucose. The compositions may contain pharmaceutically accep-
table auxiliary substances as required to approximate physio-
logical conditions, such as buffering agents, tonicity ad-
justing agents, wetting agents, detergents, and the like.

35 Additives may also include additional active ingredients,
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an aqueous carrier. These compositions may be sterilized by
conventional sterilization techniques, or may be sterile
filtered.

The resulting aqueous solutions may be packaged for use as

20 |is, 6: lyophilized, the lyophilized preparation being com-
bined with a sterile aqueous carrier prior to administration.
The IL-10 agonist or antagonist may also be administered with
a second biologically active agent, such as a standard chemo-
therapeutic agent. Such agents include but are not limited to

25 vincristine, daunorubicin, L- asparaglnase, mitoxantrone and
amsacrine. -

In therapeutic applications, the pharmaceutical compositions
are administered to a patient in an amount sufficient to
produce the desired effect, defined as a "therapeutically

30 effective dose". The therapeutically effective dose of a
IL-10 agonist or antagonist will vary according to, for
.example, the particular use for which the treatment is made,
the manner of administration, the health and condition of the
patient, and the judgment of the prescribing physician. For

35 example, the dose for continuous infusion will typically be
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For solid compositions, conventional non-toxic solid carriers

15 may be used which include, for example, pharmaceutical grades
of mannitol, lactose, starch, magnesium stearate, sodium sac-
. charin, talcum, cellulose, glucose, sucrose, magnesium carbo-
nate, and the like. For oral administration, a pharmaceuti-
cally acceptable non-toxic composition is formed by incorpo-
20 rating normally employed excipients, such as those carriers
previously listed, and generally 10-95% of active ingredient,
that is, an IL-10 agonist or antagonist substance, preferably
25-75%..

For aerosol administration, the IL-10 agonist or antagonist
25 is preferably supplied in finely divided form along with a
surfactant and propellant. Typical percentages of IL-10 ago-
nist or antagonists are 0.01-20% by weight, prefefably 1-10%.
The surfactant must, of course, be non-toxic, and preferably
soluble in the propellant. Representative of such agents are
30 the esters or partial esters of fatty acids containing from 6
to 22 carbon atoms, such as caproic, octanoic, lauric, palmi-
tic, stearic, linoleic, linolenic, olesteric and oleic acids
with an aliphatic polyhydric alcohol or its cyclic anhydride
such as, for example, ethylene glycol, glycerol, erythritol,
35 arbitol, manmnitol, sorbitol, the hexitol anhydrides derived
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To enhance the serum half-life, the IL-10 agonist or antago-
nist may be encapsulated, introduced into the lumen of lipo-
somes, prepared as a colloid, or other conventional techni-

20 ques may be employed which provide an extended lifetime of
the polypeptides. Thus, in'certain embodiments, the IL-10
agonlst or antagonist may be encapsulated in a 1iposome A
variety of methods are available for preparing liposomes, as
described in, e.g., (83), (84), (85) and (86).

25 One important embodiment of the invention thus relates to the
‘use of a substance for diminishing or neutralizing high con-
centration of hIL-10 and/or vIL-10, such as the use of a sub-
stance having hIL-10 antagonistic properties for the manufac-
tufe of a pharmaceutical ccmpbsition for the treatment or

30 prophylaxis of ovary cancer and/or AIDS (87, 19).

Within the scope of the invention is also a method of treat-
ing and/or preventing ovary cancer and/or AIDS, the method
comprising admiﬁistering, to a patient. in need thereof, a
therapeutically or prophylactically effective amount of a
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15 above, Table 3).

Very important embodiments of the invention relate to use of
a substance or polypeptide of the invention for the treatment
or prophylaxis of one or more of the diseases mentioned in
Table 3, to the use of a substance or polypeptide according

20 to the invention for the manufacture of a pharmaceutical com-
position for the treatment or prophylaxis of one or more of
the diseases mentioned in Table 3, as well as to a method of
treating and/or preventing one or more of the diseases men-
‘tioned in Table 3, the method comprising administering to a

25 patient in need thereof a therapeutically or prophylactically
effective amount of a substance or polypeptide according to
the invention. '

One important aspect of the invention is thus the use of
- IT9302 or a functional derivative thereof for the manufacture
30 of a pharmaceutical composition for substantially inhibiting
a biological effect in a human related to a cytokine, such as
a lymphokine, interleukin, monokine, chemokine, interferon,
colony-stimulating factor, prostaglandin and/or leukotriene,
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are useful for preventing effects of cyt©Okines known to be pathogenetically

| nvol ved | galhey rg%bgughxg%ssy ped taeagt Bg! ggg(aﬂbf-&ggﬂ' LhoRgeaThg g Or e,
t he potentla using t FRVERET On-OF ]
anal ogues dns&@rbaapavgg Fh§Y§9$1P§ éHﬁFGﬂpBupbdagnﬂhghéumﬂhbklnﬁvest|gated

inall di S@ﬁ&@%llé’ﬁﬂ'iﬁ ambhekaaeut bﬁeﬁbf&ﬁb Oﬁnhb&fés}oane&%owﬁ&} bEJ.mu-
expected (see,15 ab ove, Table % Very a Egortant enbodi nent s
0

i nventi on L8FiPE £BCHSE S¥SLewy QpéﬁEe 55F§B§BFPdénthFhBrPﬁGéﬁ@PBn for
t he tregRt manh and¢bﬁpm¢hkbt$1ehe0BysﬁémUDAS uéeahneéesﬁaseheneetmoned in

Table 3, tq wP caQr A]
Tvent i on {BPAFmACEuRteds; HPBbAPIE: 3h2" AkBRRbeE RS BuitpBH s ERghy i
treat nent ablgr §phyhuras useoas desnvnbedf1nhdeda3éastVﬁent|oned in Table
3, as well as to a nethod of treating and/or preventing one or nmore of the
di seases men- tioned.in Tabl-e 3, the nmethod conprising administering to a
25 patient The AB¥EDEAGRCBRTEIFHAREPYUFRLAERS 5P bREpHSRaEi AZPB)2ePFedt i ve

amount of auygsdbsbaatederipatypepthdeeagcording to the invention:. One
i mportant aspect of the invention is thus the use of 1T9302 or a functional

derivative thereof for the manufacture. 30 of ‘a pharmaceutical conposition
for subetantfarl;ubsbahtuamgyalhhabaghnglaebﬁe&bgnnaa efifectr dhaaedumana

Chtertoron EoraRed pYTR'AFEBR1pL ESE CHK BroBROSHIIS, of EFRIARR: oz 0
38 for the pcgpﬁytawnsrgiateéatﬁeatdésturbansatpénarsy§pkaneosxsuemmgrbance

of a cytoki ngndyskem such as the |ynphokine, interleukin, nonokine,
chenoki ne, |nterferon or col ony-sti nu-

- for substantlally 1nh1b1t1ng a biological effect in a human
15 related to a lymphokine for the prophylaxis or treatment of
a condition related to a disturbance of a lymphoklne sys-
tem; and/or -

- for substantially inhibiting a bioclogical effect in a human
related to a interleukin'for the prophylaxis or treatment
20  of a condition related to a disturbance of a interleukin
system; and/or

- for substantially inhibiting a biological-effect in a human
related to a monokine for the prophylaxis or treatment of a
condition related to a disturbance of a monokine system;

25  and/or

- for substantially inhibiting a biologital effect in a human
related to a chemokine for the prophylaxis or treatment of
a condition related to a disturbance of a chemokine system;
30 and/or - '

- for substantially'inhibiting a biological effect in a human
related to a lymphokine for the prophylaxis or treatment of



lating factor system and/or a disturbance in the prostagl an- 5 din and/ or

| eukotri e&g)ﬁ?%i%ﬁg As .used herein, the term "pharmceuti c?%@g@ﬂ&& I on"

conpri ses osition suit- able for _human use as desc etail
above. The invention particularly rel at e3%to the use of 1T9302 or a

bi ol ogi cal et ATFELORFER e o (oo d oY b THbAPRERE am: o
treat nent of tempramdi/em related to a disturbance of a cytokine system

and/or - for substantially inhibiting a biological effect:in a human 15

related to a | ynphokine for_the, pro h%/I,axi s o treatnent _of a condition
related to a %Q%tﬂ%‘i‘l%%tﬁl]a)’l% 1T 3 SP1ekegigmb/ @ffeck pin a human

substanti al | yréTdtdd ttdcam iitdofeton £bf cthe i prophyDRRis ebat €edmént
interlegi n for the lgéotgh Iax%%oer treat ngnt 2% of g condi%i og rel at ed
to a disturbafice® of° %R 1 Ed T %y%?e% LA HPRCE PT AR HRREF ?F?n

i nhibiting a s¥steny; catdbdfect in a human related to a nonokine for the
prophyl axis or treatnent of a condition related to a di sturbance of a

nmonoki ne system 25 and/or - for substantially inhibiting a biological
effect in a hiemrswestartiably tmbibktiagfarbiatogiephyefifestoint a chumant

of a conditiopeiftedeeot® Golbny Ebanerating £A66BK BErs¥YRECProBRylax@gd/ or
- for substantlallg i nhi b|‘ta§n£ a b‘bolo i cal effgct i n 3 humah related to a
| ymphoki ne f o?T t FESRHBERY | &€ ¢ondteiPRerelatfed tag2AighurPaBRer 8Fafed to
a di st wancecolonytythhukatingysacten spetém; anfiporsubstantially

inhibiting a biological effect in a human related to an interferon for the

prophyl axis or treatnent 5 of a condition related to a disturbance of an
interferon - for substantially inhibiting a biological effect in a human

related to a prostaglandin for the prophylaxis or treatment
of a condition related to a disturbance of a prostaglandin
system; and/or

15 - for substantially inhibiting a bioclogical effect in a human
related to a leukotriene for the prophylaxis or treatment
of a condition related to a disturbance of a leukotriene
system. |

LEGENDS TO FIGURES

20 Fig. 1 shows a comparison of the predicted amino acid segquen-
ces of mIL-10, hIL-10, and BCRFI. Amino acid sequence identi-
ties are indicated by vertical lines.

Fig. 2 shows the COOH terminal polypeptide sequences of IL-10
including 9 amino acids and comparing porcine, human, BCRFI
25 and mouse proteins.

Fig. 3 is a diagram showing that IT9302 inhibits spontaneous
IL-8 production by purified cultured human monocytes.



system and/or - for substantially inhibiting a biological effect in a

human relﬁb?gmisqsa col ony-stinulating factor for the prophydmikssiidar
treatnment of a condition related to a di Burbance of a. 10

colony-stinul ating factor system and/or - for substantially inhibiting a

b|olog|calFqbfeqt1bﬂaadﬁﬁﬁ%%nf%béh@%gtQh%tp&g@%@glaw%l ﬂEE’I%hQ iy g|n X

or treatnment of a _conditidn rel ated ¢ di sturbance o prost agl an
system andloRgyml) - 8 prodystiion §°Y H‘\‘i"ﬁint PeF IRheralo 611@8‘1 8PNt in a
human rel ang@lleadra deddlsqt ri ene for the prophylaxis or treatnment of a
condition related to a disturbance of a | eukotriene system LEGENDS TO
FIGURES 20 Fig. 1 shows a conparison of the predicted am no acid sequen-
ces of m LFig. Bl illostxateBCRRAP frioduckdion dyqIaece 2i-adrimulattieds haman

i ndi cat gd E& &% gal lines. Fig. 2 shows the COOH terninal polypeptide
sequences e S i'ncluding 9 ami no acids and conparing porcine, hunman,
BCRFI 25 and nouse proteins. Fig. 3 is a diagramshow ng that 1T9302

i nhi bits smqgta@equaubtr&t@@OQQWm Produciion bed TeUl1ioUsed rbd BRRITRREEN €S.
40 Fig. 4 is dla%ran1shomnng that 1T9302 inhibits IL-1 induced (1 ng/m)

| L-8 produ@PF@ﬁ 5¥®human peripheral bl ood mono- nuclear cells. Fig. 5
il lustrates | RAP production by |T9302-stinul ated hunman 5 nnnocytes Fig 6

ii'ﬂZHZEE Tt A T P

I
Iustrate§I@HeTU@§dd§|t|zatlon of DC8+ T ceIIs by

10 Fig. 8 illustrates the desensitization of DC8+ T cells by
IT9302, resulting in unresponsiveness of CD8+ T cells towards
IL-10 (10 ng/ml) induced chemotaxis.

Fig. 9 illustrates the suppression of IL-8 activity by
IT9302. |

15 Fig. 10 is a diagram showing that IT9302 inhibits MCAF/MCP-1
induced monocyte chemotaxis.

Fig. 11 shows IL-4 production in CD4+ T cell cytosollc frac-
tions by ECL - Western Blottlng.

Fig. 12 shows TNF-a production in human mixed lymphocyte
20 culture cytosolic fractions by ECL - Western Blotting. TNF-o
- Western Blotting was carried out as the IL-4 described in
Materials and Methods, but using a rabbit anti-human TNF-o
antibody (Pepro Tech. Inc., London, England) and a horse-
radish peroxidase-labelled secondary antlbody (Cat.no. P 217,
25 Dako, Denmark).

'Fig. 13 shows that LPS induced shock and leukopenia are
modulated by IT9302,-shoﬁn by total leukocyte counting.



‘1 T9302, resulting in unresponsiveness of CD8+ T cells towards |L-10 (10

ng/ m) ”ﬂﬂﬁﬁ emotaxis. Fig. 9 illustrates the suppressi '
activity @5%82 15 Fig. 10 is a diagran1shomnng t hat F#gggém@%%?bits
MCAF/ MCP- 1 i nduced nonocyte chenot axi s. 11 shows IL-4 production in
CDA+ T cel Ipeaiggd i ¢ frac- tions by ECL - Western Blotting. Fig. 12 shows
TNF-a production in human m xed | ynphocyte 20 culture cytosolic fractions
by ECL - Western Blotting. TNF-[err] Wstern BIottlng was carried out as
‘the | L-4 dasstérisls naddimstindds and Met hods, but using a rabbit anti-human .
TNF-a anti body (Pepro Tech. Inc.,  London, England) and a horse- radish

per oxi dase-| abel | ed secondary antibody (Cat.no. P 217, 25 Dako, Denmark).
Fi g. 13 shoWgtekines R8ud ncliemolr Stoaktamts| eukopeni a are nodul at ed by

| T9302, shown by total |eukocyte counting. 41 EXAMPLES Material s and
N@thods Cytoklnes and chenpattractants Reconbi nant hlL-10 was obtai ned from
Pepro Tech Regombipant; hki1lQvas ebtainegeExemi ReprohTech[ Tne} ., oNa-

recombi nant (ddd-No vvezo?o a k) hRékddbinmt DatDl PROAnENAEAEMBLAARE! nERIPany.,
OCsaka, Japan. The [ ure medi umwas RPM 1640 G BCO, ,LPS- free according
Lo the L mifSEe ArdtiRst Ey‘gla R® DRinypran (Rhammaesaticad t Compank: 210- Al).

r hMCAF/ MCP-Osales, aTacpaml Oifie il furen medienswas KREUI MoaosugiBor, Kesazawa,

J L + d
pavan, Levkgeyd syehenalay s A0 ngild eérﬁgé%gt? RePa e a0a Y i gens
were purif i BdTOXXRE Heptreat 80 . 2 k@dAbl oothMCARMERH 1 dwasra. kindsgift

peri pheyql HLGRAPOFGISGr cﬂc&ﬁl %é%éﬁ’ﬁb@ ﬁ&ﬁ&z&ﬂé' fhggah!om the

hepari ni zed bIood

Leukocyte chemotaxis assay
T cell chemotaxis

CD4+ and CD8+ T lymphocyte subsets characterized by expres-
sing either CD4 or CD8 antigens were purified from hépari-

15 nized blood of normal donors. Thus, peripherai blood mononu-
clear cells (PBMC) were purified from the heparinized blood
by diluting 100 ml of the blood with Hanks balanced salt

solution (HBSS) 1:1 and then separated by layering the cells
on Lymphopac™ (Nycomed Pharma, Oslo, Norway) followed by gra-

20 dient centrifugation at 2000 rpm for 20 minutes. The mononu-
clear cells were washed 3 times in HBSS and the cell pellet
was diluted in 4 ml of HBSS containing 1% fetal calf serum
and sorted at 4°C by using Dynabeads coated with monoclonal
antibody towards CD4 or CD8 antigen (Dynabeads M-450 CD4

25 Cat.No. 111.16, Dynabeads M-450 CD8 Cat.No. 111.08,
DETACHaBEAD Cat.No. 125.04). The bead:cell ratio was 10:1 and
the incubation time 1 hour. The beads were detached by adding
polyclonal anti-mouse antibody according to the manufactu-
rer's instructions.

30 The chemotaxis assay was a 48-well micro chamber technique
(Neuroprobe, Rockville, MD) as previously described (74; see



by diluting 100 M of the blood with Hanks bal anced salt sol ution (HBSS)

1:1 and twevseennsr ated by layering the cells on Lynphopac|géetbroddeened
Pharma, Gslo, Norway) followed by gra- 2@, dient centrifugation at 2000 rpm

for 20 m nutes. The nononu- clear cells were washed 3 tinmes in HBSS and the
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minutes in {GRoNBELLEE ewerdredunted By useadbtirg aiﬁ@itﬁ@h:é@ udtng Ca/\/&hdeo ‘
surface of the filter .were, count ed by neasur r%t eir area usi a
t L

. canera on tTAMER%E PR TATRRRTRE (IR &R S
anal ysiis ardhglmmramﬂmssdndmpmrte@kmtsa@tw&nerfnma&bmdve

ot oS S IR S Sl h bt A A or
vary fronch@etf)cells will migrate spontaneously corresponding to
between 12,000 and 13,000 cells; this may vary from day to
day., but very little in the same day’s experiments. As has
20 Dbeen described earlier (ref. 3 and ref. 14), it was therefore
chosen to report the results as a ratio between number of
cells migrating in the sample and in the negative control,
which reflects spontaneous migration. This ratio is referred
to as the chemotactic index (CI). All samples were analyzed
25 in triplicates and cell migration in each well was measured
~in three fields before the median value of area was estima-
ted. In some experiments the chemotaxis membrane was not
coated with collagen, and in the present assay system migra-
ting cells will therefore drop to the bottom of the lower
30 well of the chemotaxis chamber.

In one exper_iment, the chemotactic activity of IT9302 on CD8+
T cells was performed by' testing serial dilutions of IT9302

" added to' the lower chamber and evaluating chemotaxis as
described above.

35 In a second experiment, the ability of IT9302 to desensitlze
the m:.gra.tlon of CD8+ T cells as a response to rHIL-10



day, but very little in the sanme day's experinents. As has 20 been
descri bed ' (ref.. 3 and ref. 14), it was therefore Chﬂﬁ?ﬁkgéb port
t he resuIF§§%gh§ﬁ%atio bet ween nunber of lls nmMigrating in the sag%ﬁe and
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is referred sinGy | : . ly5S I I n 25
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of 1T9302 on CD8+ T cells was perforned by testing serial dilutions of

| T9302 added_t |0 r : I i axis as described

above. Sg &ﬁl % %ggggd%sg%ﬂ%gﬁf %?%e%#'l%&y%%f %@B"Z‘t"o s?@?&?ﬁ% it?l«? t he

mi gration ochep®tattde responser ofp@Pds Ib celils tEwardss rhil-8y/(H0) was :

studi ed by ' 3 h ) Qr Xis.
A9 WERS e ey Aldiing” Pl 030 & RHLT AR Gl

1 T9302 was ad in serial conceéent, s and | enptacti c response of
rhi L- 10 wasTRaites: befaredpexfiogsdnghShemotapi sy Ifi9302% Wad | y ithe

?bi " Ejy OLI E 8 Q%OE@ /o I&:%;t&ldhtlge ' b (aéidémd ITQS%?Bgé'tgpth tm-E Q{#{ms'sl I
owar ds_f - ng/. was, studie addi ng o the target cells
30 mi nut8s Uﬁo%@%@gﬁ&%ﬁg%ﬁ?ﬁé éqVPQBOZ was added in serial
concentrations and the chenotactic response of rhliL-8 10 was eval uated as
descri bed above. Mnocyte chenotaxis Mnocyte chenotaxis was neasured using
t he sane Boyden cham ber equi pnment as described for T cells above. The

cheno- at t r ¥oneaytecaienctaxifks diluted in RPM 1640 nediumwith 15 0, 5%
BSA and added to the | ower chanber at a concentration of -

Monocyte chemotaxis was measured using the same Boyden cham-
ber equipment as described for T cells above. The chemo-
attractant. MCAF/MCP-1 was diluted in RPMI 1640 medium with

15 0.5% BSA and added to the lower chamber at a concentration of
10 ng/ml. Monocytes, purified by the standard plastic adhe-
rence technique, from normal human PBMC, obtained as descri-
bed above were suspended in RPMI 1640 medium with 0.5% BSA
and then incubated for 30 minutes in the presence of IT9302

20 at different concentrations. Subsequently, the cells were
added to the upper chemotaxis chambers at a concentration of
;0‘ cells/ml. The upper and lower chambers were separated by
an 8 um pore size polyvinyl pyrrolidone-free polycarbonate
filter (Nucleopore, Pleasanton, CA). The chamber was incuba-

25 ted at 37°C for 90 minutes. The membranes containing migra-

' ting cells were treated as described above and a chemotactic

index calculated according to the technique described above.

Production of IL-8 by“hornal human peripheral mononuclear
cells (PBMC) o '

30 PBMC was purified from heparinized blood of normal human
donors. Following gradient centrifugation with Lymphoprep™
(Nycomed Pharma, Oslo, Norway), the mononuclear cells were
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for one hogsllowed by one hour of incubation with peroxidase-labelled
' goat anti-rabbit IgG. After washing, the reaction was deve-

-loped with O-phenylenediamine. Thirty minutes later the reac-
20 tion was stopped with 1.6 N sulphuric acid. Optical density
(OD) was measured in an ELISA reader at 490 nm. IL-8 concen-
tration was calculated by a calibration curve of absorbance
of unknown vs concentrat:.ons of IL-8 standards.

Determination of IRAP concentration

25 PBMC was purified as described above. PBMC was cultured in
| ,RMPi 1640, 10% sterile heat -inactivated fetal calf serum
(including penicillin 10,000 IE/ml, streptomycin 10 mg/ml,
gentamycin 2.5 mg/ml) and the cell concentratlon was 5 x 10°
cells/ml. The monocytes were then purified by standard plast-
30 ic’ adherence technique. Monocytes were then cultured in RPMI
1640 with 2% FCS (2.5 x 10° cells/ml) and with different
diiutions of'rhIL-lo or IT9302. The cells were stimulated for
24 hdurs and the supernatants were collected for IRAP deter-
mination. IRAP ELISA was carried out by using Human IL-lra
35 Quantikin Immuncassay Kit from'R&D Systems Europe Ltd.
(Cat.No. DRA 00, Abingdon, Oxon, UK).
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device. The cells were diluted in the above buffer and stain-
ed with methylene blue, and the rosetting cells (cells carry-

ing Dynabeads with HLA class II mAb) were counted.
Determination of IL-4 production by CD4+ T lymphocytes
20 Cell cultures

CD4+ T lymphocytes were purified from heparinized normal
human blood. Following Lymphoprep™ (Nycomed Pharma, Oslo,
Norway) gradient centrifugation, the mononuclear cells were
further sorted at 4°C using Dynabeads (Dynal AS, Norway)

25 coated with monoclonal anti-CD4 antibodies. The beads were
detached by adding polyclonal anti-mouse antibody (Dynal AS,

. Norway) . The purity of the positively selected cells were

higher than 99% as judged by FACS analysis. When examining
the de novo production of IL-4 by IL-8-stimulated T cells, T

30 cells were cultures, 5 x 10% cells/ml in LPS-free RPMI 1640
(Gibco Cat.no. 61870-010) containing 1% sterile-filtered,
heat-inactivated fetal calf serum (FCS), penicillin (10,000
IU/ml), streptomycin (10 mg/ml) and gentamycin (2.5 mg/ml.
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Sapan) 1ohncranerarin eh ot Dl BT R S TSR (R tn G [
Cer many. Teelsdtaropispeesdisgc inhibition of IL-8 stimulation, a neutrali -

zi ng nonocl onal anti-I1L-8 antibody (W5.4) was used (a kind gift fromDr. Kg
Mat sushi ma, Japan). Reconbinant |IL-10 was purchased from Pepro Tech. Inc. ‘
(London, Ercgilamt)ed ™ caklep@nd | BH wire gedimiwarel separaned bne cam:nat ant
for gel eﬁ%atlon 3 &dtm%&@lﬂﬁl@&wﬁwr | M wraRar At ed

by centri - 2000 rpmfor m nut es. The sdpernatants were
freeze-dried and then d:l.ssolved in 100 pl of lysis buffer.

15 The cells were resuspended directly in 100 ul of gel lysis
buffer (9). The material was kept at -80°C until further

examination.
ECL-Western blotting of CD4+ T cell derived proteins

Cells or freeze-dried cell'culture supernatants were used for

20 IL-4 protein content determination. Proteins from one-dimen-
sional 15% SDS-PAGE gels were transferred by blotting onto
Hybond-ECL nitrocellulose membranes (Amersham RPN 2020D, UK)
and blocked with 5% bovine serum albumin (Sigma) in Tris
buffer saline pH 7.8 containing 0.1% Tween-20. The blots were

25 then incubated with a polyclonal goat anti-human IL-4 antiQ
body (R&D Systems, UK) followed by a horseradish peroxidase-
labelled secondary antibody (Cat.no. RPN 2106'ECL, Amersham,
UK), and the immunostaining was detected by exposing a film
(Kodak X-OMAT-S, USA) for 90 seconds.

30 Specificity of IT9302 amino acid sequence

Searching for possible homology of the IT9302 sequence with
other known proteins was carried out by searching on the EMBO
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was de- Results

The conception of the invention took place in October and
November 1992, when a nonapeptide designated IT9302 was de-

15 signed according to the strategy outlined above, and the che-
mical synthesis of the first prototype (IT9302) was decided
and ordered on 27 November 1992. It was expected that this
nonapeptide should exert 1mmunomodulatory activities of which
some would mimic IL-10-like activity, and the follow1ng con-

20 ' trol experiments (examples) were planned during this period
as well. The chemical synthesis of IT9302 was carried out by
using an automatic polypeptide synthesizer performed by

- Carlbiotech Ltd. A/S, Denmark as a payed order by the inven-

tors. Afterwards the protein was purified on HPLC and the

25 purity confirmed to exceed 95% by HPLC. This confirmed that
the synthesized product was identical with the IT9302 design-
ed by the inventors in October and November 1992.
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0.1 and 1000 ng/ml (IT9302 MW: 1,127 dalton, rhIL-10 predict-
15 ed MW: 18,400 dalton).

EXAMPLE 2

IT9302 induced inhibi tion of IL-1f induced IL-8 production by
human peripheral blood mononuclear cells (PBMC)

The test was performed as described in "Production of IL-8 by
20 normal human peripheral blood mononuclear cells (PBMC)". As
shown in Fig. 4, IT9302, in a dose dependent manner, inhi-
bited the IL-18 induced production of IL-8 by human periphe-
ral blood mononuclear cells in vitro. The suppression of IL-8
production plateaued at IT9302 concentrations between 0.01
25 and 100 ng/ml.

EXAMPLE 3

IT9302 induced production of interleukin-l1 receptor antago-
nist protein (IRAP) by human monocytes

The test was performed as described in "Determination of IRAP
30 concentration". As shown in Fig. 5, IT9302 dose-dependently
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chenotactic mgration of CD8+ human T Iyrrphocytes In Vi ro Ie there was
no effect on CD4+ T cells (data not shown). Again, the potency of 1T9302
shown in tlessaveerd nent i s conparable with that of rhli L- 10 shown
previously (ref. 14). EXAMPLE 5 20 1T9302 desensitizes human CD8+ T cells
resulting in an un- responsiveness towards rhlL-10 The experinment was

carri ed outThs clamotdetidq mfm:&oaﬂtm'ﬂmnthansw& TTD;aﬁ_ﬂzmteslded
to a suspension of CD8+ T _

The experiment was carried out as described in "Leukocyte
chemotaxis assay". As shown in Eig.'7, IT9302 induced the
15 chemotactic migration of CD8+ human T lymphocytes in vitro,
while there was no effect on CD4+ T cells (data not shown).
Again, the potency of IT9302 shown in this experiment is
comparable with that of rhIL-10 shown previously (ref. 14).

EXAMPLE 5

20 IT9302 desensitizes human CD8+ T cells resulting in an un-
respongsiveness towards rhIL-10

The experiment was carried out as described in "Leukocyte
chemotaxis assay". IT9302 was added to a suspension of CD8+ T
cells 30 minutes before these cells were tested towards their

25 chemotactic response to rhIL-10. As shown in Fig. 8, the pre-
incubation of cells with IT9302 results in a suppressed
responsiveness of the CD8+ T cells towards hriL-10. This
indicates that IT9302 may affect the bindlng of rhIL-10 to
the IL-10 receptor.
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nonocyt es The experinmenf was, carried out as scribed 1n Materrals and 20
Met hods andVRRRRCYIRS. ik s 19 ¥esSRINES 9§ the @4t cE-callh Wt | T9302
does not, wgr&ham-Hel ow in Table 4. 51 TABLE 4 Stinulation

Nunber of rosetting nonocytes

EXAMPLE 7

10 IT9302 suppresses the chemotactic response of human monocytes
towards MCAF/MCP-1

The expefiment.was carried out as described in "Monocyte

chemotaxis". As shown in Fig. 10, IT9302, in a dose-dependent

‘manner and added to a suspension of human monocytes, inhibits
15 the chemotactic response of the monocytes towards MCAF/MCP-1.

EXAMPLE 8

IT9302 does not inhibit class II MHC molecule expression on
human monocytes -

The experiment was carried out as described in Materials and
20 Methods and show that rhIL-10 inhibits class II MHC expres-
sion but IT9302 does not, as shown below in Table 4.



0 12.0 [err] 1.0 x [err] 5 100 ng/m rhlL-10

4.6 [err] err] 1 g/m 1T9302 11.0 [err] $cemicdsR { 100
ng/m 1T9 2&6’0‘3{8 14.4 [err] 2.4 x%lerr] 10 ng/m 1T9302 b2

11.2 [err] 3.2 x [err] 10 Discussion related to the experinents The present
data denonstrate a dose-dependent inhi@hﬁg?y4effect of the synthetic
nonapepti de, 1T9302, on processes which reflect pro-inflammtory activity,
including IL-8 pro- duction and nonocyte and/or T cell mgration. Thus,
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The observed PR/ MLaLTER08 by 179302 appeats3td ¥ndlce a biologically
active | RAP, since 179302 added to the cultures counteracts I'L-1-induced

| L-8 produc- tion, but only when added at |east 16 hours before adding IL-1
to the cultures. This could nean that 1T9302 inhibits 30 IL-1-induced IL-8
production Byscudediongreiatpdotiacthenexper®i@ptehi ch then in turn bl ocks
the activity of IL-1 through its receptor. If 1T9302 directly inhibited

| L-8 production, it would have been expected that addition of 1T9302 to the
cul tures 1 FBerPEeFeRE datrngemenstzasel 8 ArRrbAsPeRAgNsr dnhibigeayi on, .
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duction and monocyte and/or T cell migration. Thus, IT9302
15 was able to suppress the spontaneous production of IL-8 by
human monocytes cultured overnight. This could be explained
by a direct iﬁhibitory'effect on IL-8 mRNA production and/or
subsequent protein production and or release. Another mecha-
nism could be explained by the fact that monocytes cultured
20 in vitro will express and produce IL-1, which then in turn
induces the production of IL-8. This is supported by the fact
that it has been demonstrated that IT9302 potently induces
the production of IRAP from monocytes. IT9302 may therefore
also inhibit spontaneous IL-8 production by interfering with
25 the activity of IL-1. The observed IRAP induction by IT9302
‘appears to induce a bioclogically active IRAP, since IT9302
added to the cultures counteracts IL-1-induced IL-8 produc-
tion, but only when added at least 16 hours before adding
IL-1 to the cultures. This could mean that IT9302 inhibits
30 IL-1-induced IL-8 production by inducing the production of
IRAP, which then in turn blocks the activity of IL-1 through
its receptor. If IT9302 directly inhibited IL-8 production,
it would have been expected that addition of IT9302 to the
cultures 1 hour before adding IL-1 should inhibit IL-8 pro-
35 duction, which was not the case (data not shown). Therefore,
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cul tured agisdeieo b&d‘allﬂ.eﬂ.htostwaltolmf IL-10, and IT9302 may thus actit’

15 vate T cell populations with suppressor activity contributing
to the ending of T cell-mediated immune inflammation. There-
fore IT9302 according to the examples which are demonstrated
above, possesses therapeutic value in diseases where IL-10
and/or IRAP may also have therapeutic value. Additionally,

20 1IT9302 may have therapeutic value in diseases where IL-8
and/or MCAF and/or IL-1 are believed to have pathogenetic
roles.

EXAMPLE S

IT9302 and IL-10 induce the production of IL-4 in CD4+ T lym-
25 - phocytes _

Background .

Like IL-10, IL-4 is a product of CD4+ T cells of Ty2 type. It
was observed that recombinant human IL-10 induces the produc-
tion of IL-4 by .cultured human CD4+ T cells. This means that
30 IL-10, in addition to its own immunosuppressive functions,
' also induces the production of another immunosuppressive
eytokine, IL-4. It was therefore tested whether IT9302 also
induces the production of IL-4 by CD4+ T cells.
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TNF-[err] an and supported by the publlshed sequence of porC|ne
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IT9302 inhibits the‘productzon of TNF-a during a mixed leuko-
cyte reaction (MLR) '

It has been demonstrated that the mixed leukocyte reaction is
15 partly dependent on the production of TNF-a during the reac-
tion. It has been shown that IT9302 does not significantly
reduce the MLR, but it was found that there is a significant
reduction in the production of TNF-a during the MLR.

Thus, MLR was performed by purifying human leukocytes and

20 then culturing 1 million cells/ml from allogeneic donors for
4 days. Before establishing the cultures, one group of cells
was irradiated for 2 minutes using beta irradiation. Cyto-
solic protein'fractions were purified as described in the
section "Determination of IL-4 production by CD4+ T lymphocy-

25 tes", and Western blotting was performed using a rabbit anti-
human TNF-a antibody. |

As demonstrated in Fig. 12, a Significant reduction in the
-production of TNF-oa was observed during a human mixed leuko-
cyte reaction.



for honology to the COOHterm nal peptide), it was tested whether 1T9302
was abl e ate the course of LPS induced | eukopenia

13). 10 *’ﬁ”ng’aﬁ i mnary experinment, it s tested how th%&’ﬁwﬁzéje:nous
injection of 1T9302 0.1 ng/ kg nodul at ed ?fe effect of intravenous I nj ecti-on
of 2 [err]ghgigé% §ane (N =3). 1T9302 was injected 30 m nutes before

‘injection and bl ood sanples were drawn as described in Fig. 13.
Total |eukocyte 15 count as well as differential cell.count were

doter i nedoul o deleal XV s NGHAARIohidel SO AR IR L e o ed |

on the ba5|s 0 hese results. As denonstrat It was t hat
i nj ection GWUEPSH§%E§E§T§3WPhnS|ent | eukopeni a. “I'nj ection of 1T9302,
however, preven- ted | eukopenia as denmonstrated in the figure. EXAMPLE

12 Antibod t t he nt.h pt i 9302 t.hetic pepti de
179302 s SH0EEN Ae oy SRRt HHOARE" e pb o, v EARINE pERRHIER her
purity Shainedudifigi INFSa paidy I2p18i,danda suppor tedn byy £hed published e Li npet
ey A silldaddy o SARANS 3%, 1B G EREH® e & 02/ KllgehyS (Be ginugo-
geni ¢ than 5 polypep one, é asé 3 as cont

protein foﬁOELhSNOéPQME§FEﬁ#eBQQ9ﬁ ﬁ@rmlnEQSPE@ﬁBﬁﬁﬂatﬂ@nw@ﬁ tgs%eds 250

[err] of | {23RRcs0umioadatl e:a*ngabl@cioa&omlarﬂé The" cdulrseC F L@Setlﬁdﬁrc@and s
- adj uvant, |s used f,or |ntradernal bcuta- neous injections. The

i nj ections? °P@Eé§té&'§“PPﬁb§\h%l1¥§tVW)meek intervals ‘and the rabbits

are bled 8 and 12 days thereafter. Later booster injections of 250 [err] of

ntervaPs 38 Ay PERRamREy, SXbr ek, Y SRR, BH TP AT booy @
is tested Wendus- bklateqmﬁswm mlvmgt/éngnnald@tltamagl the effect of
intravenous injection of 2 ug/kg LPS in swine (N = 3). IT9302
was injected 30 minutes before injection of LPS, and blood
samples were drawn as described in Fig. 13. Total leukbcyte
15 count as well as differential cell count were determined, and
the total number of neutrophilic leukocytes was calculated on

the basis of these results.

As demonstrated, it was observed that injection of LPS caused
a transient leukopenia. Injection of IT9302, however, preven-
20 ted leukopenia as demonstrated in the figure.

EXAMPLE 12
Antibody against the synthetic polypeptide IT9302

Synthetic polypeptide IT9302 was purchased from Kem-En-Tec
A/S, Copenhagen, Denmark, with higher purity than 95%. This

25 polypeptide was also conjugated to Keyhole Limpet Hemocyanin
(KLH) by the producer. The soluble IT9302/KLH is more immuno-
genic than the polypeptide alone, and it may also be used as
control protein for ELISA or Western Blotting.
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{B) COWPUTER: | BM PC conpatible (C) OPERATI NG SYSTEM PC- DOS/ MS- DOS (D)
SOFTWARE: n Rel ease #1.0, Version #1.30 (EPO (2)
SEQ I D NO wla%ﬁ?% SEQUENCE - CHARACTERI STI CS: (A) LENGTH 9 W@ (B)
TYPE: amino acid (C) STRANDEDNESS: (D) TOPOLOGY: linear (ii) MOLECULE TYPE:
peptide (iii) HYPOTHETI CAL: NO (XigxqrRek/ENGERFSCRI PTION. SEQ ID NO 1: Ala
Tyr Met Thr Met Lys Ile Arg Asn 1 5 (2) | NFORMATION FOR SEQ
ID NO 2: (i) SEQUENCE CHARACTERI STICS: (A) LENGTH. 9 anino acids (B) TYPE: .
am no aciy dERERATRAMGMANEGS: (D) TOPOLOGY: linear (ii) MOLECULE TYPE: _
peptide (iii) HYPOTHETI CAL: NO (xi) SEQUENCE DESCRIPTION. SEQ IDNO 2: Ala -
Tyr Met Thr (i) eanppscamst: Arg Asn 1 5 67 (2) | NFORMATI ON FOR'
SEQ I D NO 3: (i§a) SaaBENDcapARAKTEAS STICS: (A) LENGTH: 9 amino acids (B)
TYPE: anino aci d‘;;%ZT@FPANDEDI\&SHT(ID) Legpavexsvel| $hear (ii) MOLECULE TYPE:
peptide (iii) :CPgpenhggen S .
(E). COUNTRY: Denmark

(F) POSTAL CODE (ZIP): 2300

(ii) TITLE OF INVENTION: Immunomodulators
(iii) NUMBER OF SEQUENCES: 23
(iv) COMPUTER READABLE FORM:
(A) MEDIUM TYPE: Floppy disk :
(B) COMPUTER: IBM PC compatible ' :
{C) OPERATING SYSTEM: PC- DOS/MS DOS - ‘
(D) SOFTWARE: PatentIn Release #1.0, Version #1. 30 (BPO)
(2) INFORMATION FOR SEQ ID NO: 1:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 9 amino acids
(B) TYPE: aminc acid
{(C) STRANDEDNESS:
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide

(iii) HYPOTHETICAL: NO

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 1:

Ala Tyr Met Thr Met Lys Ile Axg Asn
1 - 85

(2) INFORMATION FOR SEQ ID NO: 2:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 9 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS:
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide

(iii) HYPOTHETICAL: NO

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2:

Ala Tyr Met Thr Ile Lys Met Arg Asn
1 5



(xi) SEQUENCE DESCRIPTION: SEQ ID NO 3: Ala Phe Met Thr Leu Lys Leu Arg
Asn' 1  wooeo13is 5 (2) | NFORMATION FOR SEQ ID NO 4: (i pcEDRYSNERT
CHARACTERI STICS: (A) LENGTH: 9 amino acigg (B) TYPE: amno acid (C)
STRANDEDNESS: (D) TOPOLOGY: linear (ii) MOLECULE TYPE: peptide (iii)

HYPOT HETIZ)CMNFON@'I@EN)F@ESMENSEI@ESCRI PTION:. SEQID NO 4: Ala Tyr Met Thr
Met Lys Val Arg Gu 5 (2) | NFORMATION FOR SEQ ID NO 5: (i)
SEQUENCE CHAI&’ACSWEQ& GSARF(QNFRLHNGS’H 9 amino acids (B) TYPE: am no acid
(O STRANDEDNESS*A)( NGTEPQ_@mino |ackdar (ii) MOLECULE TYPE: peptide (iii)
HYPOTHET! CAL: x PESE Wﬁscm PTION:. SEQ ID NO 5: dy Tyr Met Thr
Met LysIIeArg RANDEDRESS : 5 (2) | NFORVATION FOR SEQ ID N0 6: (i)
SEQUENCE CHARACT%M Eﬁﬁ%“(/& "PANGTH: 9 amino aci ds 68 (B) TYPE: anino

acid (O STE@&{%%,&Q '59;91_ Y: linear (ii) MOLECULE TYPE: peptlde

(iii) HYP
(iii) HYPOTHETICAL: NO

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3:

Ala Phe Met Thr Leu Lys Leu Arg Asn
1 5

(2) INFORMATION FOR SEQ ID NO: 4:
‘(i) SEQUENCE CHARACTERISTICS: )
(A) LENGTH: 9 amino acids e
(B) TYPE: amino acid o
(C) STRANDEDNESS:
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide

(iii) HYPOTHETICAL: NO

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4:

Ala Tyr Met Thr Met Lys Val Arg Glu
1 S
(2) INFORMATION FOR SEQ ID NO: S5:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 9 amino acids
{(B) TYPE: amino acid
(C) STRANDEDNESS:
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide

(1ii) HYPOTHETICAL: NO

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 5:

Gly Tyr Met Thr Met Lys Ile Arg Asp
1 S

(2) INFORMATION FOR SEQ ID NO: 6:

(1) SEQUENCB CHARACTERISTICS:
(A) LENGTH: 9 amino acids



"(xi) SEQUENCE DESCRIPTION: SEQ ID NO 6: Ala Phe Met Thr Met Lys Ile Arg
Asp 1  wo 9601318 5 (2) I NFORVATION FOR SEQ ID NO 7: (ipbrw
CHARACTERI STICS: (A) LENGTH: 9 amino aciggs (B) TYPE: amino acid (C
STRANDEDNESS: (D) TOPOLOGY: linear (ii) MOLECULE TYPE: peptide (iii)
"HYPOTHETI CAL: N@B) x¥PE Shfgfd\@EidDESCRI PTION: SEQ ID NO 7: Ala Tyr Ile Thr
Met Lys |l e Arg(@SSTRANDEDNESS: 5 (2) INFORVATION FOR SEQ ID NGO 8: (i) |
. SEQUENCE CHARACTIERITSHUIOSY : (ApeaENGTH: .9 amino acids (B) TYPE: amino acid .
(C) STRANDEDNESS: (D) TOPOLOGY: linear (ii) MOLECULE TYPE: peptide (iii)
HYPOTHETI| CAi) W’ TYSEQUPEREREESCRI PTION: SEQ ID NO 8: Ala Tyr Leu Thr .
Met Lys lle Ar 5 (2) I NFORVATION FOR SEQ ID NGO 9: (i)
SEQUENCE Hda %ﬁﬁ%?%‘ﬁ% ) LENGTH: 9 anmino acids (B) TYPE: amino acid

(C) STRANDEDNESS: (D) TOPOLOGY: |inear 69 (ii) MOLECULE TYPE: peptide

(1) HYPOLHETL (encBescriprion: sEQ 10 No: 6:

Ala Phe Met Thr Met Lys Ile Arg Asp.
1 5
(2) INFORMATION FOR SEQ ID NO: 7:
(i) SEQUENCE CHARACTERISTICS:
' (A) LENGTH: 9 amino acids
(B) TYPE: amino acid :
(C) STRANDEDNESS: ‘
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide

(iii) HYPOTHETICAL: NO

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 7:

Ala Tyr Ile Thr Met Lys Ile Arg Asp
1 5

(2) INFORMATION FOR SEQ ID NO: 8:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 9 amino acids
{B) TYPE: amino acid
(C} STRANDEDNESS:
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(iii) HYPOTHETICAL: NO

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 8:

Ala Tyr Leu Thr Met Lys Ile Arg Asp
1 5 : :

(2) INFORMATION FOR SEQ ID NO: 9:

(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 9 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS:
(D) TOPOLOGY: linear



-(xi) SEQUENCE DESCRIPTION: SEQ ID NO 9: Ala Tyr Val Thr Met Lys Ile Arg

Asp 1 5 (2) INFCRMATIO\IFCRSEQIDNO 10:

CHARACTERCSFOYE (o) "LENGTH 9 amino acids (B) TYPE: am no am%%’%!i
STRANDEDNESS: (D) TOPOLOGY: linear (ii) ECULE TYPE: peptide (iii)
HYPOTHETI CpLy)) h@gm SBEURNGE  JFSCRI PTION: SEQ ID NO 10: Ala Tyr Met Thr
lle Lys Ile Arg Asp 1 5 (2) | NFORMATION FOR SEQ ID NO. 11:
(i) SEQUENCH)CH¥sAEETIIASTINS: (A) LENGTH 9 amino acids (B) TYPE: am no
acid (C STRANDEDNESS: (D) TOPOLOGY: linear (ii) MOLECULE TYPE: peptide
(iii) HYPOTHETI CAL: NO (xi) SEQUENCE DESCRIPTION. SEQ ID NO 11: Ala Tyr
Met Thr Ledwilly SEQUENCRQESARIPTION: SEQ ID NO: 9: 5 (2) | NFORVATI ON FOR SEQ I D
NO 12: (i) _ SEQUENCE CHARACTERI STICS: (A) LENGTH 9 anino acids (B) TYPE
am no aci d 3@ TETNANCERNMSS Lyg HLleT&PDA8BY: | i near (ii) "MOLECULE TYPE:
peptide (iit) HYPOTHETI CAL: NO 70 _

{2) INFORMATION FOR SEQ ID NO: 10:
(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 9 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS:
(D) TOPOLOGY: linear
{ii) MOLECULE TYPE: peptide

{iii) HYPOTHETICAL: NO

(xi) SEQUENCE DESCRIPTION: 'SEQ ID NO: 10:

Ala Tyr Met Thr Ile Lys Ile Arg Asp
1 s

' (2) INFORMATION FOR SEQ ID NO: 11:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 9 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS:
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide

-{iii) HYPOTHETICAL: NO

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 11:

Ala Tyr Met Thr Leu Lys Ile Arg Asp
1 5

{2) INFORMATION FOR SEQ ID NO: 12:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 9 amino acids
(B) TYPE: amino acid
{C) STRANDEDNESS:
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide

(iii) HYPOTHETICAL: NO



(xi) SEQUENCE DESCRI PTION: SEQ ID NO 12: Ala Tyr Met Thr Val Lys Ile Arg
Asp 1 woo601318 5 (2) | NFORVATION FOR SEQ ID NO 13: ( prr/ORGNSE
CHARACTERI STICS: (A) LENGTH. 9 amino acigg (B) TYPE: am no acid (O
STRANDEDNESS: (D) TOPOLOGY: |inear (ii) MOLECULE TYPE: peptide (iii)
HYPOTHET! CAlxi) NEEQUENTE SEQUENTECONESERI ITNON:12SEQ | D NO 13: Ala Tyr Met Thr
Met Lys Ile Arg Asp 1 5 (2) | NFORMATION FOR SEQ I D NO 14:
(i) SEQUENCRIGHFRRASFERINSTVEASLYE Mle BNGREP 9 amino acids (B) TYPE: am no
acid (C) STRANDEDNESS: (DF TOPOLOGY: linear (ii) MOLECULE TYPE: peptide
(ti1) HYPOTHETI CAL: NO (xi SE%JENCE DESCRI PTION: SEQ I D NO 14: Ala Tyr
Met Thr (bt INFPRMAFION FFQR ﬁ\%‘é Ip NO: 13: 5 (2) |I'NFORMATI ON FOR SEQ I D

NO 15: (i) 1.ES: (A) LENGTH. 9 amino acids (B) TYPE
am no acid (é?%ﬁ%r 2N @EF OLOGY: linear (ii) MOLECULE TYPE:
H no Jac

peptide (iii) HYRWTHEE ) SEQUENCE DESCRI PTION: SEQ ID NO 15:
Ala Tyr Met Thr @)’[sjrﬁﬁm g9 Asp 1 5
(D) TOPOLOGY: linear :

(ii) MOLECULE TYPE: peptide

(iii) HYPOTHETICAL: NO

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 13:

Ala Tyr Met Thr Met Lys Ile Arg Asp .
1 5 : e -

_ (2) INFORMATION FOR SEQ ID NO: 14:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 9 amino acids
(B) TYPE: amino acid
_' (C) STRANDEDNESS:
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide

(iii) HYPOTHETICAL: NO

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 14:

~ Ala Tyr Met Thr Met Lys Met Arg Asp
1 5

(2) INFORMATION FOR SEQ ID RO: 15:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 9 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS:
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide

(iii) HYPOTHETICAL: NO

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 15:

AlaI‘eretTthetLysValArgAsp
1 5



71 (2) | NFORVATI ON FOR SEQ | D [IN@HslEHEdT mA§I§@§ﬁN CHARACTERI STI Cs: (A)
LENGTH:  {ygekp3i@ci ds (B) TYPEE: am n@p@ﬁc ¢p( O S RANDEDNES%’.I.,?

linear (ii1) MOLECULE TYPE: pef | CAL: NO

DESCRI PTION: SEQ ID NGO 16: Ala Tyr Met r Met Lys Ile Arg Gn 1
5 (2) I NeORMAdEINrdiORoREs2 B Wa: 1 (i) SEQUENCE CHARACTERI STICS: (A)
LENGTH: 9 am no acids (B) TYPE: amno acid (C) STRANDEDNESS: (D) TOPOLOGY:
linear (ii) (MOSEQUENCETYEEACPERESTIESiii) HYPOTHETI CAL: NO (xi) SEQUENCE
DESCRI PTI ON:  SEQa) CLENGrH:1 8. asir® 3yidsMet Thr Met Lys Ile Arg Qu 1

5 (2) | NFORVATI OB} FISRESE@iND a4@d 18: (i) SEQUENCE CHARACTERI STI CS: (A
LENGTH: 9 ami no (§ti SYRANBHDNES®E: anino acid (C) STRANDEDNESS: (D) TOPOLOGY: .
l'inear (i) N[]_EBUL'E’PPW bEparde (iii) HYPOTHETI CAL: NO (xi) SEQUENCE
DESCRI PTION:;, SEQ ID NO_18: Ser, . Pro Ay An Ay Thr Gn Ser u 1

5 (2) | NFORMATYERERRE TERE:| praydde o

(iii) HYPOTHETICAL: NO

NCE

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 16:

Ala Tyr Met Thr Met Lys Ile Asp Gln
1 5

(2) INFORMATION FOR SEQ ID NO: 17:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 9 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS:
{D) TOPOIOGY: linear
{ii) MOLECULE TYPE: peptide

(iii) HYPOTHETICAL: NO

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 17:

Ala Tyr Met Thr Met Lys Ile Asp Glu
1 5

(2) INFORMATION FOR SEQ ID NO: 18:

i) SEQUENCE CHARACTERISTICS:
@ {A) LENGTH: 9 amino acids ' is Sheet Has Been Reilaced

(B} TYPE: amino acid Il“ il““
{C) STRANDEDNESS:

(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(iii) HYPOTHETICAL: NO

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 18:

Ser Pro Gly Gln Gly Thr Gln Ser Glu
1 5

(2) INFORMATION FOR SEQ ID NO: 19:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 6 amino acids



(i) SEQUENCE CHARACTERI STICS: (A) LENGTH 6 amino acids 72 (B) TYPE
am no aci foldelorsiBRANDEDNESS: (D) TOPOLOGY: linear (ii) N&E@k}b@g’{d}@,
peptide (iii) HYPOTHETI CAL: NO (xi) SEQUEBICE. DESCRI PTI ON:  SEQ | D NO 19:
Thr Xaa Lys Xaa Arg Xaa 1 5 (2) I NFORVATI ON FOR SEQ I D NO
20: (i) SEQUENCE(ETHARARCTERIMSTAES (A) LENGTH: 7 amino acids (B) TYPE: amino
acid (C) STRANDERNESETRANDEPNERSRPCOLOGY: |inear (ii) MOLECULE TYPE:. peptide
(iii) HYPOTHETI C®R}: TPROLOGY ) 1SEERIENCE DESCRI PTION: SEQ I D NO 20: Xaa Thr
Xaa Lys Xaa Arg Xaa 1 5 (2). | NFORVATI ON FOR SEQ I D NO 21:
(i) SEQUENCECHMPRRCTERTETF C8ePtide LENGTH: 8 anmino acids (B) TYPE: anino
acid (€ STRANDEDNESS: (D) TCPO_OGY linear (ii) MOLECULE TYPE:. peptide
(iii) HyPOR¥ET BROTEREZCA{ YWOSEQUENCE DESCRI PTION: SEQ ID NO 21: Xaa Xaa
Thr Xaa Lys Xaa Arg Xaa 1 5 (2) I NFORVATI ON FOR SEQ I D NO

22: o {xi) SEQUENCE DESCRIPTION: SEQ ID NO: 19:

Thr Xaa Lys Xaa Arg Xaa
1 5

(2) INFORMATION FOR SEQ ID NO: 20:
(i) SEQUENCE CHARACTERISTICS:
' (A) LENGTH: 7 amino acids
(B) TYPE: amino acid o S :
(C) STRANDEDNESS: - ‘
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide

(iii) HYPOTHETICAL: NO

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 20:

Xaa Thr Xaa Lys Xaa Arg Xaa
1 5

(2) INFORMATION FOR SEQ ID NO: 21:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 8 amino acids
© (B) TYPE: amino acid
(C) STRANDEDNESS:
(D} TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(iii) HYPOTHETICAL: NO

(xi) SEQUENCE DESCRIP’I‘ION : SEQ ID NO: 21:

 Xaa Xaa Thr Xaa Lys Xaa Arg Xaa
1 5

(2) INFORMATION FOR SEQ ID NO: 22:--

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 9 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS:'
(D) TOPOLOGY: linear



(i) SEQUENCE CHARACTERI STICS: (A) LENGTH. 9 amino acids (B) TYPE: am no
acid (O p ESS. (D) TOPOLOGY: |inear 73 (ii) m?&g”ﬁﬁ%
peptide (il OTHETI CAL: NO (xi) SEQUENCE DESCRI PTI C]\l 22:
Xaa Xaa Xaa Thr Xaa Lys Xaa Arg Xaa 1 "5 (2) | NFORVATI ON FOR
SEQ ID NO  23i) wublecoERURNEE RACTERI STI CS: (A) LENGTH: 27 .base pairs (B)
TYPE: nucleic acid (C) STRANDEDNESS: single (D) TOPOLGGY: linear (ib)"”
MOLECULE TYPEH) BXéommgenc:cyo (iii) HYPOTHETI CAL: NO (xi) SEQUENCE

DESCRI PTION: SEQ I D NO 23: GCCTACATGA CAATGAAGAT ACGAAAC

27 REPLACEMENT SHEET CLAIMS 1. A pol ypeptide anounting in total from?7
to 20 am no (adli GBQUHNCEIDRSGRPPTIONs SHQeIP MO:02%:ng sequence [err] 5 wherein
[err] and [err] are independently selected fromthe group consist- ing of

Met, |le, Lefa:daa\iae; ThindaxdyissXaxAegtXa® from the group consisting of Asn,
Asp, G n and*10 du, s .

(2) INFORMATION FOR SEQ ID NO: 23:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 27 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: DNA (genomic)

(iii) HYPOTHETICAL: NO

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 23:

GCCTACATGA CAATGAAGAT ACGAAAC 27



..and which has one or nore of the follow ng properties: I nduces

i nhibiti ont aneous | L-8 production by hunman nDnocy @ﬂnxgymh@ﬂuces
i nhi bit i‘&ﬁgg;fuﬁg 1[err] induced IL-8 pr.p4juct ion by 15 uman peri pheral

bl ood mononucl ear cells (PBMC), c) induces production of interleukin-

otein (I RAP) by human nonocytes, d) induces
Ge4d §H%‘9 Hﬁé'%gg

CD8+ human T | ynphocytes in vitro, 20 e) .
it T cells resulting in an unrespon- siveness towards -

rhiL- 9—-&% ﬁUBBE%éﬁﬁlﬂEethéﬂ‘Dtﬁﬁhl Rufaarenserobuka+1buwhich husphecyt es

towards |IL- Eseg ig [0 enDtactlg .response of human nonocytes 25
t owar ds NéﬂPFHCPn? §eSOHOPVAAA BFPPEFLSE®FI MHC nol ecul e expression on

human WDnaGytesnduoesoﬂnhﬁbitionhoﬁaspbntaﬂeou$ ILn8upesdubtipnokbucti on of

IL-4 bg cul turgd normal gyF@Q CD4+ T cells, 30 j) reduces the TNF[ err]
production in an mxe eukocyte reaction. . A pol ypeptide
accor di ngbd o - ciafiures wnhiéhitbepreEeilt k@ %B@PGﬂﬂnéLséqnﬁﬁéécFéPﬁ]bY ( SEQ

I D NO 20), V‘heiﬁﬁinﬁnls?éﬁi?ﬁei‘ﬁﬂ bebbd ﬁbﬁohﬁd@eaﬂdeeny sebmre) ed from t he
group con- sis is selected fr

gr oup con§Dst|hﬁdBFe%er°¢§Et1€PnoganEFﬁfeﬁbl§ 1AFﬁSF9585t?BEa§BBb?dlng to
claim 1, whichtgenpsbsesnt HERAD) | byi hgmanomenoeytes; |

10 4 induces chemotactic migration of CD8+ human T lymphocy-
tes in vitro,

—C’

e) desensitizes'human CD8+ T cells resulting in an unre- '
_ sponsiveness towards rhIL-10, )
£) suppresses the chemotactic response of CD4+ T human -

15 lymphocytes towards IL-8,

g) suppresses the chemotactic response of human monocytes
towards MCAF/MCP-1,

h) does not inhibit class II MHC molecule expression on
human monocytes, in contrast to human IL-10.

20 i) induces the production of IL-4 by cultured normal human

CD4+ T cells, _

3) reduces the TNFu produétion in human mixed leukocyte
reaction. '

2. A polypeptide having the formula
25 Thr-X,-Lys-Xg-Arg-X; (SEQ ID NO:19),
wherein
X, and Xg are independently selected from the group consi-
sting of Met, Ile, Leu and Val; and
30 Xg is selected from the group consisting of Asp, Gln.and Glu.
3. A polypeptide having the formula
X3'Thr'X4'LYS‘x_5‘Arg‘x6 (SEQ ID NO:20),

Been Re ‘aced //
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wherein X2 is Tyr or Phe, 15 [err] and [err] are independently sel ected
fromthe Qo¢RifFgNsi sti-ng of Met, Ile, Leu and Val; and X6ptpmiekmshed from
t he group conS|st|ng of Asn, Asp, A n angg@u. 4. A pol ypeptide accondi ng
to claim1l, which conprises the 20 follomnng seque 1
NO 22), whegpfddeierr] is Ala or Ay, [err] is Tyr \ gar.r] nd
[err] are independently selected fromthe group cof-_si I1e,
Leu and Val and X6 is selected fromthe group consisting of Asn, Asp, G n
and 4 u. amﬂym@paréeladepeddagtuy sejleanedofromaitie fréupoawn-s

l.ng at Ieast 0 de cording to any one of
clains 1-4 % Jbsjﬁzl’@cppng at eastféi‘g J‘aﬁr%?ﬁ‘géjam S. 5 7. A polypeptide

accor di iy tXp drsy ssleatfed |fxtom thel gxoup mnsmim off Rsmci@ln and Llu.

pol ypepti de according to any one of clains 1-4 conpri-s- ing 10 am no aci ds.

9. Apolyp‘ftlde haV|n fhe forpula 1 [err] (SEQ ID NG 22),
wherein [er¥] ASP‘NH’?E i haging ‘Fl%e'[gﬂr‘?ﬁl@he [err] and [err] are
i ndependent |y sel ect ed from the group 15 consisting of Met, Ile, Leu and

Val; and [err] is s he gro nSi f Asp, G n and
G u. 10. A pol ypepti g?ﬁg th o%n_#’gq%? (Sééd]g.[ﬂ) Ndb‘si]l)
wherein

X, is Tyr or Phe,

10 X3, X; and Xé are independently selected from the group
consisting of Met, Ile, Leu and Val; and
X is selected from the group consisting of Asp, Gln a.nd Glu.

5. A polypeptide having the formula
Xi-Xz-X3-Thr-X4-Lys-X5-Arg-X5 (SEQ ID NO:22) ’
15 wherein

X, is Ala or Gly,
X, is Tyr or Phe,
X3, X, and X5 are independently selected from the group
consisting of Met, Ile, Leu and Val; and
20 Xg is selected from the group consisting of Asp, Gln and Glu.

6. A polypeptide according to any of claims 2-5, wherein X;
is Ala. ' '

7. A polypeptide according to any of claims 2-5, wherein X,
is Gly. ' '

25 8. A polypeptide accord:.ng to any of claims 2-7, wherein X,
is Tyr.

-
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Terr] (SEQ ID NG 21), i’iumitrreln X2 is Tyr or Phe, [err] and [err] are

| ndepende Iect consi sting of Met, leTE#s of2s Va
conglstlng of Asn, Asp, ngee%

#ﬂ?’

GHIp SHEE %\A%@l t| de havi ng t he for mul a [err] (SEQ | D NO 20),
| wher BEFLACE g e AUORRIMIENY Yaste! S SThLd 0™ 11 PEAHDLER, S
Srsting of Met Leu and Val; and X6 1S se ecte romthe group

consi sting &t 5@% Asp, Gnand Gu. 12. A pol ypepti de having the formul a
[err] (SEQ ID NE719) 10 wherein X4 and X5 are independently selected from.

t he group sti.n t and Val . d X6 s selected from
the group ¢ S|p§t5fch]gv%po'ﬁs%/e a’&cpore%rﬁa A QL.C a%%’?? t#](—:'9 RS

sai d pol ypeig iMetis not Thr-Met-Lys-Ile-Arg-Asn. 13. A polypept|de
according to any one of clainms 1-12, where- in X1 is Ala. 14. A pol ypeptide
according to any one of clainms 1-12, where- 20 in X1 is Gy. 15. A :

pol ypept dé-lace%rRﬁlr@QRP&S/ anroxding omAny 10Ff Glains 318 erhgrein Ry .

16. A pol ypgptiide, according to any one of clainms 1-14, where- in X2 is Phe.
25 17. A pol ypeptide according to any one of clains 1-16, where- in X3 is
Met. 18. A pol ypeptide according to any one of clains 1-16, where- in [err]
is |le. 12. A polypeptide according to any of claims 2-9, wherein X,

is Leu.

13. A polypeptide according to any of claims 2-9, wherein X, ‘
10 is Vval. . ' ' -

14. A polypeptide according to any of claims 2-13, wherein X,

is Met.

15. A polypeptlde according to any of claims 2-13, wherein X,
is Ile.

15 16. A polypeptlde according to any of claims 2-13, wherein X,
is Leu.

17. A polypeptide according to any of claims 2-13, wherein X,
is Val. '

18. A polypeptide according to any of claims 2-17, wherein Xg
20 is Met.

19. A polypeptlde according to any of claims 2-17, wherein'x5
ig Ile.

20. A polypeptlde according to any of claims 2-17, wherein Xg
is Leu.

25 21. A polypeptide according to any of claims 2-17, wherein X;
is val. e
This Sheet Has B
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o0 SHERT BASBEEN16, where- in X3 is Leu.
20. A pol wpsiohsie according to any one gEPLAGERs _1- 15, whepgmpudsienys . VaI
521. A poI ypepti de according to = ns 1-20, where- in X4 is
Met. 22. A pol ypeptide according to any one of clains 1-20, where:.in:X4 is
Ile. 23. ApplyRepdi ﬁ@f&é%&f@m@yw%}afoflaﬁmé EOzlmﬁﬁéreiﬂ xn x4
is Leu. 24., A polypeptide according to any one of clains 1- 20, where- X4
is Val. 25.1% ypeptlde according to any one of clains 1-24, where- |n X5
is Met. 15 26. A pol ypepti de according to any one of clains 1-24, vvhere- in-

[err] is Il n e.of £lajns ere-
i'n [err] is Lleu. Q@}%%%%}@% %f‘f%&a@o&g %‘SY 4 ﬁg YR %ffif_a‘f' r§i§4
where- 20 ids[@m] is Val. 29. A polypeptide according to any one of clains
1-28, where- in X6 is Asp. 30. A polypeptide according to any one of clains
1-28, where- in X6 is Gn, 25 31. A polypeptide according to any one of
claims B 2824 wRrRelypenside xFePTdingto any| 9heptaims o C%ldl“ée¥'©1€.n§s one
of clainms 1lig8iwhere- in [err] is Asn. 33.
Al a- Tyr- Met - Thr- Met-Lys-11e-Arg-Asn. 34. A polypeptide selected fromthe
group consisting of 5 Ala-Tyr-Met-Thr-11e-Lys-Met-Arg-Asn (SEQ ID NO 2),

25. A substance or polypeptide which comprises an amino acid

sequence as defined in any of claims 2-24.

19. A pol ypeptide according to an

26. A polypeptide comprising a subsequence of the sequence of
10 human IL-10 and which has a degree of homology to vIL-10
which is 66% and a degree of homology to mIL-10 which is 44%.

27. Ala-Tyr-Met-Thr-Met-Lys-Ile-Arg-Asn.
28. A polypeptide selected from the group consisting of

Ala-Tyr-Met-Thr-Ile-Lys-Met-Arg-Asn (SEQ ID NO:2),
15 Ala-Phe-Met-Thr-Leu-Lys-Leu-Arg-Asn (SEQ ID NO:3),
Ala-Tyr-Met-Thr-Met-Lys-Val-Arg-Glu (SEQ ID NO:4),
Gly-Tyr-Met-Thr-Met-Lys-Ile-Arg-Asp (SEQ ID NO:5),
Ala-Phe-Met-Thr-Met-Lys-Ile-Arg-Asp (SEQ ID NO:§6),
Ala-Tyr-Ile-Thr-Met-Lys-Ile-Arg-Asp (SEQ ID NO:7),
20 Ala-Tyr-Leu-Thr-Met-Lys-Ile-Arg-Asp (SEQ ID NO:8),
' Ala-Tyr-Val-Thr-Met-Lys-Ile-Arg-Asp (SEQ ID NO:9),
Ala-Tyr-Met-Thr-Ile-Lys-Ile-Arg-Asp (SEQ ID NO:10),
Ala-Tyr-Met-Thr-Leu-Lys-Ile-Arg-Asp (SEQ ID NO:11),
Ala-Tyr-Met-Thr-Val-Lys-Ile-Arg-Asp (SEQ ID NO:12),
25 Ala-Tyr-Met-Thr-Met-Lys-Ile-Arg-Asp (SEQ ID NO:13),
- Ala-Tyr-Met-Thr-Met-Lys-Met-Arg-Asp (SEQ ID NO:14),
Ala-Tyr-Met-Thr-Met-Lys-Val-Arg-Asp (SEQ ID NO:15),
Ala-Tyr-Met-Thr-Met-Lys-Ile-Asp-Gln (SEQ ID NO:16), and
Ala-Tyr-Met-Thr-Met-Lys-Ile-Asp-Glu (SEQ ID NO:17).

-
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‘Al a- Phe- Met - Thr - Leu- Lys- Leu- Ar g- Asn"(SE

Al a- Tyr -

éf ?g‘ih ~Met LysIIeArgAsp(SE

a- yr-Leu Thr-Met- Lys-11 e- Ar - SE
Al a- Tyr - ValRf Ji?ets‘i-l:{ﬁtalr’fté‘-a&rlg’ /@g‘?
Al a- Tyr-Met-Thr-11e-Lys-11e-Arg-Asp (SEQ
Al a- Tyr - Met.Thr- Leu-.L E
Al a- Tyr - I\/btaoThlA ]1_%?}114 E‘%‘g“ﬁ% Eeg’é%
Al a- Tyr-NbEumhKﬁWhﬂétgmsIZ12&Arg Asp (SEQ
Al a-Tyr- Met - Thr - Met - Lys N@t Ar g- Asp ( SEQ
Q

)
g PCT/DK95/00227

), 10
&%ng to any of claims

: Lys-Val - Arg-3u (SE

Q 3
Q ;4
Brade J|Lys- 11 e- Arg- Asp ( SEQ, 1 5
Q 6

dosiidd SrHb:

———oa———

wielvls’vlvle]v; vivkvhelv.
5%%%%%5%%%%%%

10)
fﬁ@ypeptide according to

1 13)
14)

____Ql__

Al a- Tyr - Met - Thr - Met - L, Ar g- SE

Al a- Tyr 5I\/bt3J-Th|AIN@tntL ¥ mfc&x @WG(SSFEQ |<‘=Dsr\d98f@5HC%m¥ Rplypeptide

Al a- Tyr - Metgcbrdiily Lo ddye o &1dims 3EQd.D NO 17). 35. A subst ance or

pol ypepti de according to any one of clainms 1-34 in substantially pure form

- 36. A substance or pol ypeptide which conprises an am no acid sequence as
~defined in 32y Zanamfibddy mhibiBdbindsh spgerifically td 0 gdlytpeprddaubst ance

or pol ypept] { I ;Sequence encodi ng a
pol ypept i deH g’?‘ég?ﬁ% o%fég'r?é%&q%ei al ms% ﬁ I‘g% ‘An ant i body which

speci fical

claims 1-343 ap%ntAb o%w'a@wfd '%cftdmdlcﬁnﬁ@qmaf%@%?yhggg%r a8 - de

havi ng the am no aci d_sequence SE
clai m 38 oclepadhaatikoedy pol y- clonal antibody. 5 41. An anti body

y binds to a substance or pol ypeptide according to any one of
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to any one aifornB} e@mtiikody.36 for the treatnent or prophylaxis of a di sease

35. An antibody according to any of claims 31-34 which is
capable of neutralizing one or more of the actlvitles a) to
g) mentioned in claim 1.

36. A substance other than the_mbnoclonal antibody 19F1 which
is capable of neutralizing one or more of the activities a)
to j) mentioned in claim 1,

37. A pharmacéutical composition comprising a substance
according to claim 36.

38. Use df a substance according to claim 36 for diminishing
or neutralizing high concentration of hIL-10 and/or vIL-10.

39, Use of a subs:ance'according to claim 36 for the manufac-

25

ture of a pharmaceutical composition for the treatment or
prophylaxis of ovary cancer and/or AIDS.

40. A method of treating and/or preventing ovary cancer

and/or AIDS, the method comprising administering to a patient
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ment i ordéd iactieity 43, the nethod .conprising admni- stering to a patient

I n need thereof a therapeutically or prophylactically effective anmount of a
subst ance or polypep 5 tide according to any one of clainms 1-36. AMENDED
SHEET 43. A pharmaceutical composition ¢omprising a substance or

polypeptide according to any of claims 1-29. -

44, Use of a substance or polypeptide according to any of
claims 1-29 for the treatment or prophylaxis of one or more
15 of the diseases mentioned in Table 3.

45. Use of a substance or polypeptide according to any of
claims 1-29 for the manufacture of a pharmaceutical composi-
tion for the treatment or prophylaxis of one or more of the
diseases mentioned in Table 3.

20 46. A method of treating and/or preventing one or more of the
diseases mentioned in Table 3, the method cdmprising'admini-
stering to a patlent in need thereof a therapeutically or
prophylactically effective amount of a substance or
polypeptlde according to any of claims 1-29.
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- AMENDED CLAIMS

[received by the International Bureau on 6 November 1995 (06.11.95);
original claim 28 amended; remaining claims unchanged (1 page)]

WO 96/01318 PCT/DK95/00227

. 22. A polypeptide according to any of claims 2-21, wherein Xg
is Asp. '

© . 23. A ﬁolyﬁeptide:according to any of claims 2-21, wherein Xg
is Gln.

5 24. A polypeptide according to any of claims 2-21, wherein Xg¢
is Glu. |

25. A substance or polypeptide which comprises an amino acid

sequence as defined in any of claims 2-24.

26. A polypeptide comprising a subsequencé of the sequence of
10 human IL-10 and which has a degree of homology to vIL-10

which is 66% and a degree of homology to mIL-10 which is 44%.

27. Ala-Tyr-Met-Thr-Met-Lyé-Iie-ArgéAsn.
28. A'polyPeptide selected from the group cqﬁsisting of

Ala-Tyr-Met-Thr-Ile-Lys-Met-Arg-Asn (SEQ ID NO:2),
15 Ala-Phe-Met-Thr-Leu-Lys-Leu-Arg-Asn (SEQ ID NO:3),
Ala-Tyr-Met-Thr-Met-Lys-Val-Arg-Glu (SEQ ID NO:4),
Gly-Tyr-Met-Thr-Met-Lys-Ile-Arg-Asp (SEQ ID NO:5),
' Ala-Phe-Met-Thr-Met-Lys-Ile-Arg-Asp (SEQ ID NO:6),
Ala-Tyr-Ile-Thr-Met-Lys-Ile-Arg-Asp (SEQ ID NO:7),
20 Ala-Tyr-Leu-Thr-Met-Lys-Ile-Arg-Asp (SEQ ID NO:8),
Ala-Tyr-Val-Thr-Met-Lys-Ile-Arg-Asp (SEQ ID NO:9),
Ala-Tyr-Met-Thr-Ile-Lys-Ile-Arg-Asp (SEQ ID NO:10),
Ala-Tyr-Met-Thr-Leu-Lys-Ile-Arg-Asp (SEQ ID NO:11),
Ala-Tyr-Met-Thr-Val-Lys-Ile-Arg-Asp (SEQ ID NO:12),
25 Ala-Tyr-Met-Thr-Met-Lys-Ile-Arg-Asp (SEQ ID NO:13),
Ala-Tyr-Met-Thr-Met-Lys-Met-Arg-Asp (SEQ ID NO:14),
Ala-Tyr-Met-Thr-Met-Lys-Val-Arg-Asp (SEQ ID NO:15),
Ala—Tyr-Met-Thr-MetALys-Ile-Arg-Gln (SEQ ID NO:16), and
Ala-Tyr-Met-Thr-Met-Lys-Ile-Arg-Glu (SEQ ID NO:17).
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