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NEW PEPTIDES WITH !MMUNOMOOULATORY EFFECTS 

Field of Invention 

5 The present invention relates to non-antigen-specific inununomodulation. including both 

immunosupprcssion and immunostimulation. In panicular. the invention relates to 

imrnunomodulatory peptides which are capable of inducing an immunomodulatory response 

in mammals and thereby a !hcrapeutic effect and uses thereof. 

10 Bactamund of Invention 

The immune system, when it is working properly. prorec~ the individual from infection and 

from growth of cancers. In order to cmy out these functions. it must be able to recognise 

and mount an attack against foreign antigens fincluding cancer-specific antigens). but not 

1s against self antigens present on nonnal cells woughout the body. 

It is possible to s1imulate the immune system in order to impro\'e hs level of protection. 

Vaccines. including single-protein antigens such as dipthcria toxoid. are \\idely used to 

generate immunity against a specific antigen and thus a specific disease. W'here general 

20 stimulation of the inunune system is desired. chis can sometims be achie\·ed with nonspecific 

agents such as adjuvants, interleukins. interferons. and colony stimulating facrors. 

Occasionally. the immune system loses its critical ability to distinguish self from non-self. 

The resulting immunological assault on the individual's own tissues can take the form of 

zs autoinunune disease: for example. systemic lupus erythrematosis, Type 1 diabetes. or 

rheumatoid anhritis. In such a case. or alternatively where the individual is the recipient of a 

ttansplanted organ or tissue. suppression rather than stimulation of the immune response is 

desirable. 
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Non-specific down-regulation of the inunune response is typically achieved by treatment 

with conicosteroids. uathioprine. cyclosporine. tacrolimus (FK506). rapamycin, or 

mycophenolatc mofetil. Certain immunoglobullns. baCluding the monoclonahntibody 

OKT3. have also been used for this purpose. Suppression of immunity against a specific 

s antigen, called •<tolerance induction", may also be possible. Methods that have been used for 

inducing tolerance against a particular antigen include intravenous or repeated t0pic;d 

administtation of the antigen in dilute fonn. 1reatinent with a very high dose of the antigen. 

and oru administration of the antigen •• 

10 EP 635621 describes an oral delivery system which relies inter alia on having a cationic 

polysaccharide film deposited on a gellable hydrocolloid inside which a drug (peptide) can 

be incorporated. 

WO 94/20136 describes a method of presenting phannaceutically active peptides in 

i.s cyclodcxain inclusion complexes. The peptides are described as being useful as receptor 

agonists. receptor antagonists. and as vaccines. It is stated that many peptides of from 3 to 

20 amino acids in length ;n unstable and tend to lose biological activity. The peptides 

described are not mentioned as including cysteine residues. It is alleged that the use of 

cyclodextrin improves the stability of such peptides. 

20 

EP S66135 describes a system whereby peptides arc presented to the mucosa! lining in 

conjunction with a cycidine nucleotide derivative. in a fonnulation designed for oral 

delivery. EP 566135 teaches that peptides or proteins when administered orally and \\ithout 

some form of protective or stabilising element lose activity and includes reference to a 

2S number of patent applications which allegedly provide different solutions to the problem of 

stability in the oral delivery of peptides. 

Aside from the patient discomfon associau:d with administration of peptides or proteins by 

injection. the actual amount of peptide or protein which is administered can give rise to 

30 toxic side effects. 
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It has now been found that certain pcptidCs have activity as immunomodulators. A 

swprising property associatecl'with lhe iJnmunomodulatory acdv.ity is that the activity has 
-. . . ' 

been found to be immunoinhibitory or immunostimulatocy in effect, on the basis of 

s experiments described .herein and furthermore, that the immunomodulatory ac1ivity has 

been shown to be indicative of having some therapeutic effect in the treatment of certain 

diseases, such as cancer and anhritis. Funhcrmore, it has been found that when the 
. . 

administration to the cpitheLal cell lining is by way of oral adnlinisttadon, the admiJUsttation 

of the peptides has been observed to correlate with a modulating effect on the growth of 

10 tumours. A funher surprising finding is that the oral pre5entation of "naked" peptides of the 

invention did not require the inclusion of added transport agents. Thus. the peptides of the 

.invention do not need to be administered in association \\ith transport agents such as. 

delivery vehicles e.g. vesicular delivery systems which are designed to improve delivery to 

the mucosal epithelial cell lining of the gut. In addition, it has also been found chat the 

as amount of peptide required to produce the therapeutic effect by oral delivery can be 

significantly lower than that required to produce a similar effect when the peptide is 

delivered systemically, eg by parenteral injection. 

It is an object of the present invention to provide an effecti,·e means for treating disease 

20 using immunomodulatory peptides. 

It is another ~bject of the invention to provide immunomodulatocy peptides which can be 

utilised in the tteatment of disease. 

is These and other objects of the invention will become ·apparent from the following 

description and examples. 
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Statement of Invention 

According to die present invention thete is provided a purified physiologically aclivc 

peptide comprising at least tWo cysteine amino acid residues said two residues being aligned 

' contiguous one to the other or separated by no more than one amino acid, the peptides 

being absorbable by the epithelial Cell lining in a mammal iesuJting in a modulated biununc 

response and thereby a therapeUdc effect against disease. 

The peptides are made up of amino acid residues independently ~lected from amino acid 

10 residues having aliphatic side chains. aliphatic hydroxyl side cha::ts. basic side chain~ acidic 

side chains. secondary amino grollpi, amide side chains. and su!~hur containing side chains. 

Peptides of the invention must be Physiologically active in ·the s..-n:se that they must be 

capable of inducing a moduJated immune response and thereto~· .l therapeutic effect against 

disease. Suitable amino acids may be independently selected fr~::t the groups comprising 

1s naturally and non-namrally occuning imino acid residues. Exa."':':i'lts Of namrally occurring 

amino acid residues include isoleucine (Ile). leucinc (Leu). ala."l!:.e l . .\la). arginine (Arg). 

asparagine (Asn). aspanic acid (Asp). cysteine (Cys), glUtarnir.c Gin)~ glUtamic acid (Glu). 

glycine (Gly). lysine (Lys). phenyl alanine (Phe), proline (Pro·· serine (Set). threonine (Thr). 

ttyptophan {Trp). tyrosine (Tyr), methionine (Met), valine (Val· md histidine (His). Thus. 

20 peptides of the invention can include additional cysteine residues either adjacent to or 

remote from the at least two cysteine amino acid residues mentk~ hercinabovc. 

Naturally, the skilled addressee will appreciate that naturally oc.::ming amino acid residues 

means those amino acid residues which are found in peptides an! or proteins of living 

organisms. The skilled addressee will also appreciate that such n.:uurally occurring amino 

25 acid residues may be present iD peptides of the invention in c:hcrr.:i:ally modified fonns eg 

including added protecting groups such aS ethyl, ttityl (Tit). ally!. t-bU1yl and the like. 

Naturally. the skilled addressee will appreciate that any ptotecting group(s) which may be 

present on the peptides of the invention she)U1d be Such so as not TO substantially interfere 

with the immunomodulatory pfoperdes dlaeof and hence therapeutic effect thereof. 

30 
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Purified peptides of the invention can be made synthetically. for example by chemical 

means. or through the use t;>f recombinant DNA ta:hn()lQgy •.. Alternatively, peptides of the 

invenlion can be isolated from polypcptide_s or .proteins and the like_. 

' A peplidc of the invention may take the fonn of a ~,~cmsisting of two like or two 

dissimilar peptide monomers linked to each other by 'A'IY ~f sulphur to sulphur bonds 

between at least one of the at least two cysteine amino acid residues of the first peptide 

monomer and at least one.of the at least two cysteine ~C> acid residues of a second 
. . ~ : : . . . 

peptide monomer. In an a~ of the invention. the pepJide monomers \\~ be linked one to . 

10 the other through sulphur to sulphur bonds be~n th~ _at !•t two cysteine amino acid 

residues of the fmt pcp1ide r;nc>nomer an,d the at least t\\:C>_~ysteine amino acid residues of 

the second peptide monomer. Dimers of the present in,·en~on may be in parallel" form ie two 

peptide mopomers aligned parallel one to the other such that both the pcptidc_mo11omcrs arc 

readable in one direction eg from the N· tenninal to C-t~a) direction. The peptide 

lS monomers making Up the 4imcr may or may DOt be ,the,. same length~ Preferably. the peptide 

monomers arc the same length and the N- and C· terminal ~o acid residues of one 

monomer are located adjacent-u.> the N· and C- terminal amino acid residues of the second 

peptide monomer. Alterm,.~vely. a dimer of the present inv~tion may be in anti-parallel 

form. That is to say, a first.monomer read from the ~-tmninal amino acid residue to the C-

20 tenninal amino acid residue is aligned against a second monomer which is read from the C­

tcrminal amino acid residue to the N-tcnninal amino .acid residue ie in the opposite direction 

to that of the rlist peptide monomer: the two peptide monomers being linked through 

sulphur to sulphur bonds via the cysteine amino acid residues as described above for parallel 

or anti-parallel dimers Of the in,vention. Where the t\\"O ~ptide monomers forming a peptide 

25 dimer of the invention are dissimilar one to the other. the dimer is referred to as an 

heterodimer. An hetcre>dimc:r can be in parallel 0r anti-parallel form. Thus. a heterodimer 

can be composed of two peptide monomen of the same length. differing. for example. in 

the substitution of an amino acid residue having the_ L- fonn to an amino acid residue having 

the D· fonn. Alternatively, the lengths of th~ peptide monomers making up the dimer may 

... 
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be different. Preferably, the first and second peptide monomers making up a dimer of the 

present invention are the same. 

Peptides of the invention also iiictucte monomers wh=in the at least two contiguously 

5 aligned or spaced apart essendil cysteine amino acid residues arc linked through disulphide 

bridges. The monomers can be linear or cyclic. Preferably. the monomers are linear. 

Adminissration of peptides of the invention by way of. for example, om! administration, 

intra-tracheal, nasal or parenteral adininistration gives rise to a measurable modulated 

10 immune response, as indicatt.d in the exampies herein . 

.. Epithelial cell lining.. is define4 as bchig the cell lining and associated· cells thereto which 

covers the internal and external surfaces of the body. including the lining of vessels and 

other small cavities. For the purposes of the present invention the epithelial cell lining is 

is regarded as being at least one cell layer in dCpth and as many as several cell layers deep. 

Cells included within the ambit of ''epithelial cell lining" also includes those cells and 

specialised 1)'11lphoid tissues which are located in or associated with the said epithelial cell 

lining and which influence the immune response such as T- lymphocytes. B- lymphocytes. 

enterocytes, NK-cells. monocytes. dendridc cells and cells comprising mucosa! associated 

20 lymphoid tissue (MALT). such as Peyer's patches and the like. Thus, the skilled addressee 

will appreciate that so-called migratory cells. such aS T- and B- lymphocytes which can be 

regarded as transient resident cells of thC epithelial cell lining as defined above are included 

within the ambit of the detiDitioi\ of epithe~ll cell lining. The peptides of the invention may 
l;. 

be absorbed by the epithelial cell lining in a passive or active sense. For example. the 

25 peptides may be absorbed on the cell surface, or actively or passively taken up by cells 

located on the lumen surface side of the epithelial cell lining • or they may pass inbetween 

cells located on the lumen surface side of the epithelial cell lining and are taken up by cells 

located deeper in the epithelial cell lining eg T-lymphocyteS or Peyer's patches. The skilled 

addressee will also appreciate that .. absorption" as defined hetein also includes the situation 

30 wherein peptides of the invention initiate an immune response by interacting with cell 
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surface receptors found in or on the membranes of certain specialised cells located in the 

epithelial cell lining. such as on entcrocytes. and intra-epithelial lymphocytes, without 

physically penettating the ep•thelial cell linins. 1bus, th~ skilled addressee will undcrswad 
. . 

. that peptides of me invention may interact with. bind to. pass through or penetrate the 

s epithelial cell lining. 

The peptides of the invention are preferably administered by oral, nasal, or intra•tracheal 

administraaon in oral. nasal or intra-tracheal dosage f o~s. It has been found that the 

amount of a peptide of the invention required to produce a given therapeutic effect when 

10 orally administ~ can be significandy lower than that required to produce the same effect 

via other types of administration. such as parenteral admini$ttation. 
. . -:.: . 

. . . . : . ·. . . . . . 

In a further aspect of the invention there. is. provided an oral dosage form comprising an 
. . .. . . ·.. . : . 

. . 

. immunomodulat<:lry peptide comprising at least two cysteinc amino acid residues said two 

1s residues being aligned contigu()US one io the other or separated. by no more than one amino 
. . . ' . . 

. acid residue, the peptide being absorbable by the epithelial cell lining of the gastrointestinal 

tract in a mamplal resulting in a modulated inunune_ response and thereby a therapeutic 

effect against disc~. The peptide can be in the form of a monomer or a dimer. 

20 In a further aspect of ~e invention there is provided an oral dosage fonn comprising at 

least one immunomodulat9I)' peptide each of which comprises at least two cysteine amino 

acid residues, said two cysteine residues being aligned contiguous one to the other or 

separated by no more than one amino acid residu~. the at least o~e peptide being absorbable 

by the epithelial cell lining of the gastro~testinal ttact in a mammal resulting in a modulated 

is immune response and thereby a therapeutic effect against disease wherein the amount of the 

at least one orally administered peptide needed to induce an observable levd of modulated 

inunune response in a mammal is less than the amount of the same at least oric peptide 

administered parenreraily and needed tO achieve a similar observable level of modulated 

immune response in the said mammal. 

30 
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Jn a further aspect of the invention there is provided a nasal dosage fonn an 

inunwiomodulatory peptide comPrlsing at least two cysteine amino acid residues. said two 

residues being aligned contiguous one to the other or separated by no more than one amino 

acid residue, the peptide being absorbablt by the epithelial cell lining of the nasal passages in 

s a mammal resulting in a modulated immune response and thereby a therapeutic effect 

against disease. 

In a further ·aspcC:t· of the invenuon there is provided a nasal dosage fonn comprising at least 

one immunomOdulatory peptide each of which comprises at least two cysteine amino acid 

10 residuest said M'O cysteine amino acid residues beirlg aligned contiguous one to the other or 

separated by no more than one amino acid residue. the peptide being· absorbable by the 

epithelial cell lining of the nasal passages in a mammal resulting in a rt'lodular.ed bmnune 

response and thereby a thctapcud.c effect against disease wherein the amount of the nasally 

administered pcplide needed to induce an observable level of modulated immune response 

is in a mammal is less than the amount of the same peptide administered parcnterally and 

needed to achieve a similar observable level of modulated immune response in the said 

mammal. 

In a further aspect of the invention there is provided an intra-tracheal dosage fonn 

20 comprising an immunolnodulatory peptide comprising at Jeast'two cysteine amino acid 

residues said two residues being illgnCd c0ntiguous one to the other or separated by no 

more than one amino acid residue. the peptide being absorbable by the epithelial cell lining 

of the lung in a manunal resulting in a modulated inununc response and thereby a 

therapeutic effect against disease. 

In a further aspect of the invention there is provided an inn·ttaeheal dosage fonn 

comprising at least one immunomodulatory pepcid~ each of which comprises at least two 

cysteine amino acid residues said two cysteble testdoes being aligned contiguous one to the 

other or separated by no more than one amino acid residue. the at least one peptide being 

30 absorbable by the epithelial cell lining of the lung in a mammal resulting in a modula~ 
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. immune response and thereby a therapeutic effect again~~ disc.SC wherein the amount of the 

at least one intra-tracheally administered peptide need~ to induce an observable level of 

· modwated immune response in a ,nanunal is less than the amo11'1t of the same at least one 

. peptide administered parenterally and needed to achieve.a similar observable level of 

s modulated immune response in the said mammal. 

Peptides of the invention can be of any lengdt provided, ~at ~ey are capable of inducing a 

modulated immune response and a therapeutic cffcc.~ thereby. Generally. peptides of the 

invention are shon peptides of from 4 amino acid residues up to about 30 amino acid 
. . . 

10 residues in length. Preferably, the peptides are from 4 an'lino acid residues to about 20 

IS 

anlin~ acid residues in length. More preferably. the peptides _of the blvention arc from 4 to 

1 S amino acids in length (e.g. 4 to 10 or 4 to 9). and. most preferably. from 4 to 7 amino 

acids in length. For example. the peptide can be. 4. S. 6, 7, or 8 amino acid residues in 

length, with or without protecting groups. 

The peptides of the invention may or may not be associated with transport agents as defined 

herein. Preferably. the peptides of the invention are administered in a "naked" form ie free 

from a~d tran~pon agents. Added ttansport agents are those with whi~h the peptides of 

the invention arc intentionally placed in contact or in association either before, during or 

20 immediately after administration and which may serve to improve absorption and/or 

improve the stability of the peptide. 

Thus, in one prcfcnncnt there is provided a purified physiologically active peptide free from 

added transport agents of from 4 to JS amino acid residues in lensth comprising two 

25 tj'steine amino acid residues. sai.d residues being aligned contiguous one to the other or 

separated by no more than one amino acid residue, the said peptide being absorbable by the 

epithelial cell lining in a·manunal resulting in a modulated immune response and thereby a 

therapeutic effect against disease. The peptide may be in the form of a monomer or dimer of 

the same or different peptides. 

30 . 
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Suitable peptides of the invention will now be described with reference to the following 

formulae: 

formula <ll 

.s (A)n - X - Cys - Cys - Y - CB)m (I) 

wherein 

Each A is independently selected from H. a protecting group eg ethyl. ttityl (Tn), allyl and 

10 t-butyl, or at least one amino acid residue independently selected from the group of amino 

acid Rsidues having aliphatic side chains. aliphatic hydroxyl side chains. basic side chains. 

acidic side chains. secondary amino groups. amide side chains. aromatic side chains. and 

sulphur containing side chains; 

n is a whole integer selected from the group consisting of the set 1 to 11 ~ 

1.s X is selected from the group consisting of NHt and the group of amino acid residues having 

secondary amino groups, amide side chains, and aliphatic side chains. Preferably, Xis 

selected from the group Gly. Pro, Gin. De. Val, Asp. Leu. Glu, Ala. or NH. 

Y is selected from consisting of NH. the group of amino acid residues having secondary 

amino groups. aliphatic side chains. acidic side chains. aliphatic hydroxyl side chains. 

20 aromatic side chains, and amide side chains. Preferably, Y is selected from the group Pro, 

Gly. Leu, Glu. Val, Ile, Ser, Phe, Tyr, Thr, Asp, Gln or NH: 

Each B is independently selected from the group consisting of H. OH. NH2. a protecting 

group. such as ethyl, trityl (Tn). allyl or t·butyl, or at least one amino acid residue selected 

from the group of amino acid residues having aliphatic side chains. aliphatic hydroxyl side 

2.5 chains. basic side chains, acidic side chains, secondary amino groups. amide side chains, 

aromatic side chains. and sulphur containing side chains; 

m is a whole integer selected from the group consisting of the set 1 to 11; 

with the proviso that when A is not at least one amino acid residue, n is 1 and when B is not 

at least one amino acid residue, m is 1; and the entire pep1ide sequence contains no more 

'° than 15 amino acid residues. 
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When A and/or B represent an amino acid residue or. a sequence of amino acid residues, the 

amino acid residue or sC,quence of amino acid residues can include naturally occurring 

amino acid residues. such as those described hereinabo~e or analogues thereof or can 

s include non-naturally occurring amino acid residues. such as synthetic amino acid residues 

and analogues thereof. or amino acid residues or sequences of amino acid residues including 

both naturally occUrring amino acid residues and/or analogues thereof and non-namrally 

occurring amino acid residues and/or analogues thereof. 

10 The skilled addressee wW also appreciate that ·included. within me scoj>c of Fonnula (I) are 

peptides in whi~h in1ram01eewar disulphide bridge5 are prc~nt between the two cys amino 

acid residues. Such ~tides represent an oxidised fonn of· peptides of Formula en; The 

skilled addressee will also appreciate that the peptides of F~imula (I) can be in the fonn of 

homodimers or hetcrodirners which may be in parallel or arid-parallel fonn. Such 

homodimers or heterodimers are comprised of monomers of Fonnula (I) and can be linked 

through sulphur to sulphur bonds via the cysteine residues. 

Also included within the ambit of the inve~tion are phl1maceutically acceptable Salts of 

peptides of Fo~ula en or physiologically functional derivatives thereof t0gether with a 

phannaceurically acceptable carrier therefor. 

Preferred peptides of the invention according to Formula <n are those wherein: 

Xis Gly and Y is Oly; 

:?s X is Pro and Y is Pro; 

Xis Pro and Y is Val; 

X is De and Y is Leu: 

X is Pro and Y is Qiu; 

X is Glu and Y is Tyr; 

~o X is Pro and Y is Phe; 
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X is Olu and Y is Phe; 

Xis Ala and Vis Val: 

Xis Val and Y is De; 

X is Oln and Y is Ser. 

' X is De and Y is Thr: 

X is Leu and Y is Asp; 

X is Asp and Y is Ile; 

Xis Leu and Y is Oln; 

Xis Oly and Y is Asn; 

10 X is Gly and Y is Pro; and 

Xis Ala and Y is Oly: 

and wherein A and B are as defined above. 

12 

More preferred peptides according to Fonnula (I) of the invention are: 

1~ Gly-Pro-Cys-Cys-Pro-Oly; 

Ala-Pro-Cys-Cys-V al-Pro; 

Lys-Pro-Cys-Cys-Olu-Arg; 

Pro-Asp-Cys-Cys-D.e-Pro; 

Ac Ala Pro Cys Cys Val Pro; 

20 Arg Cys Ser Gly Cys Cys Asn: 

Pro-Oly-Cys-Cys-Oly-Pro; 

Pro-Oly-Cys-Cys-Gly-Pro; 
LJ 

Gly-Pro-Cys-Cys-Pro-Gly; 
2' LJ 

Val-De-Cys-Cys-Leu-Thr; 
LJ 

PCl'/SE96/G0365 
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Thr-Pro-Cys-Cys-Phe-Ala; 
LJ 

Glu-Glu-Cys-Cys- Phe-Tyr; 
LJ 

s Lys-Leu-cys.Cys-Asp-De: 

10 

IS 

LJ 

Lys-Olu-Cys-Cys-Tyr-Val; 
L_J 

Ala Pro Cys Cys Glu Ser; u 
Pro Ala Cys Cys Gly Pro; 

LJ 
Pro Gly Cys Cys Gly Pro 

I 1 
Pro Gly Cys Cys Gly Pro 

··--·--·-··------·-·------"~·----~~~~~----------
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More preferred peptides according to Formula (I) of the in,·en~on are the peptides: 

Gly-Pro-Cys-Cys-Pro-Oly; 

Pro-Gly-Cys-Cys-Gly-Pro; 

20 Ala-Pro-Cys-Cys-Val-Pro; 

Lys-Pro-Cys-Cys-Glu-Arg: 

Arg Cys Ser Gly Cys Cys Asn; 

Gly-Pro-Cys-Cys-P.ro-Gly; 

. LJ 
Pro-Olytrly-Pro; 

· Val-Ile-Cys-Cys-Leu-Thr; 
LJ 

30_ 

Pro Ala L iGly Pro; 
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Pro Gly Cys Cys Gly Pro 

I I 
Pro Gly Cys cys Gly Pro 

It is to be understood that the amino acid residues located at the N and C terminals 

' respectively of the above peptides do not contain modifications thereto. 

Formula Cm 

(A)o - X - Cys - Z - Cys - Y - (B)m (ll) 

10 wherein 

Each A is independently sel~ted from the group consisting of H. a protecting group such as 

ethyl, trityl (Trt), allyl or t-butyl. or at least on:e amino acid residue selected from the group 

of amino acids in either ~ or ~ form ha\ing aliphatic side chains. aliphatic hydroxyl side 

chains, basic side chains, acidic side chains., secondai)· amino groups. amide side chains. and 

is sulphur containing side chains; 

n is a whole integer selected from the group consisting of the set I to 10; 

X is selected from the group ·consisting of NH. and the group of amino acid residues having 

aliphatic side chains. secondary amino groupS', acidic side chains. aromatic side chains, and 

amide side chains. Preferably, X is selected from the group consisting of Gly. Pr~ Gin. Ile. 

20 Val. Asp, Leu, Glu. Ala. Lys or NH; 

Z is selected from group consisting of amino acid residues having aliphatic side chains. 

aliphatic hydroxyl side chains, and basic side chains. Preferably. Z is selected from the group 

Ile. Gly. Thr. Ala. and Lys. 

Y is selected from the group consisting of amino acid'residues having amide side chains. 

2s bask side chains, aliphatic Side chains. acidic side chaiils, and secondary amino groups. 

Preferably, Y is selected froni the group ttinslsting of Pro, GI)-. Glu. Val. Gin and Arg; 

B is independently selecied fmm the grdap CO:nsisung of ff. OH, NH2. a prorecting group 

such as ethyl. ttityl (Tn), allyl or t·butyl or at least one amino acid residue selected from the 

group of amino acid residues having aliphatic side chains. aliphatic hydroxyl side chains. 
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basic side chains, acidic side chains. secondary amino groups, amide side chains, and 

sulphur containing side chains; 

mis a whole integer selected from the set 1 to 10; 

with the proviso that when_ A is not at least one amino acicl residue. n is 1. and when B is 

s not at least one amino acid residue. m is 1; and each peptide sequence contains no more 

than 15 ami~o acid residues. 

As for Fonnula (I). the skilled addressee will appreciate that when A and/w B represent an 

amino acid residue or sequences of amino acid residues. the amino acid residue or a 

10 sequence of amino acid residues can includ~ nanm.lly occurring amino acid residues, such 

as those described hereinabove or analogues thereof or can include non-:natuiaIJy occurring 

amino acid residues. such as synthetic amino acid residues and analogues thereof. or amino 

acid residues or sequences of amino acid residues inc•uding both naturally occurring amino 

acid residues and/or analogues thereof and non-naturally occwring ammo acid residues 

15 and/or analogues thereof. 

The skilled addressee will also appreciate that included with.in the scope of Fonnula (ll) are · 

peptides in '_Vhich intramolceular disulphide bridges between the two contiguously aligned 

or spaced apart C)•s amino acid residues are present. Such peptides represent an oxidised 

20 form of peptides of Formula (D). 

The skilled addressee will also appreciate that the dimers of Fonnula (II) may be in parallel 

or anti-parallel form and may include hetcrodimers. and can be linked through sulphur to 

sulphur bonds via the cysteine amino acid residues. Also included within the ambit of the 

~ invention are pharmaceutically acceptable. salts of peptides of Formula (Il) or 

physiologically functional derivatives thereof together with a pharmaceutically acceptable 
. . 

carrier therefor. 

Preferred peptides of the invention according to Fonnula (D) include the following: 

39 Val Cys De Cys Gin: 

·-
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Val Cys Gly Cys Arg; 

Asp Cys De Cys Gin; 

De Cys 'l11r Cys Olu; 

· Phe Cys De Cys-Lys; 

PCTJS:l96/00365 
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.s Ala Cys Lys Cys Gln; 

Lys Cys Arg Cys Lys; 

' ' 
10 

20 

De Cys Thr Cys Olu; 

I I 
LCu Cys Ala Cys Val; 

LJ 
Asp Cys Ile Cys Ohr. 

LJ 
Gly Pro C)rs De CY.S Pro Gly 

I l 
Gly Pro Cjs De cys Pro Gly; 

Val Cys Gly Cys Arg 

Val~ Arg: and 

Val Cys Gly Cys Arg 

I I 
Val Cys Gly Cys Arg. 

The peptides of the invention can be administered with or 'Aithout transport agents. 

Preferably, peptides of the invention are ad:ministered orally. intta-tracheally, nasally. or 

systemically free from addr.d transpon agents. More preferably. the peptides of the 

invention are administered intta-tracheally. nasally. or orally. Most preferably, the peptides 

of the invention are administered orally. "'Transpon agents" includes added means for 

30 delivery such as vesicular delivery systems. micro particles, liposomes. and like systemS 
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which are designed to carry drugs ( eg peptides) to the cpithelialc.cll lining.orendothelial 

cell. lining. •'Transport agents" also includes chemicals or additional peptide sequences 

which may fonn an association with. or are fused to, or are complexed with the pepddes 

and which help to maintain physiological integrity of peptide sequences of ihe invention. 

s for example, presenting the peptides in a prepro- or pro- fonn or fusing the peptides to 

carrier proteins. eg glucosyl transfcnse. or complexed to chemical agents, such as 

cyclodexuins and the like. Preferably~ peptides of the invention are administered to the 

recipient as free ~ptides along with the usual adjuvants. excipients and diluents commonly 

found in pharmaceutical fonnulations. Thus. peptides of the in,;ention can be delivered by 

10 oral or systemic administration in simple oral or systemic fi:>nnulations comprising 

adjuvants, diluents and excipients conunonly employed in oral and sy~tcmic dosag~ forms. 

Preferably, the peptides are administered in an oral dosage form free from added transpon 

agents. 

IS Mucosal associated lymphoid tissue (MALT) is also found in the epithelial cell linings of the 

gastrointestinal tract. ic, oesophagous. stomach. duodenum. ileum, and colon: bronchiole 

linings in the lung; and in the linings of the nasal passages. Without the intention of being 

·bound by theory •. i.t is thought that the peptides of the invention interact with MALT and 

thereby set in train a sequence of immunomodulating cventS which results in a therapeutic 

20 effect against cenain diseases. 

The immunomodulatory response can be immunoinhibitory or immunostimulatory in effeCL 

The immunomodulatory response has been shown to be indiCatlve for therapy against 

cancer. The peptides of the invention having an immunomodulatory effect are indicated as 

Z!'i being advantageous in the treatment Of cancers Of mesenchymal Origin SUCh as sarcoma, eg, 

fibrosarcoma, myxos&rcoma, liposarcoma, chondrosarcoma:. osieogenic sarcoma or 

chordosarcoma. angiosim:oma, endotheliosarc~riii!. lyraPhangiosarcoma. syno~fosarcoma cir · 

me5othcliosarcoma; leukemias and lYmi>homas siich as granulocytic 1eukemi~ monocytic 

leukemia, lymphocytic leukemia. malignanilymphorria/plasmocytoma. reticwmn cell 

. lo sarcoma or Hodgkins disease: sarcomas like lciomysarcoma or rhabdomysarcoma. tumours 

;. 

'-
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of epithelial origin (Carcinomas) such as squamous cell carcinoma. basal cell carcinoma, 

sweat gland carcinoma, sebaceous gland carcinoma, adenocarcinoma. papilJ.aiy carcinoma. 

papillary adenocarcinoma, cystadenocarcinorna. medullary carcinomL undifferentiated 

carcinoma. bronchogenic can:inoma. melanoma. renal cell carcinoma. hepatoma-liver cell 

' carcinoma. bile duct carcinoma, cbolangiocarcinoma. papillmy carcinoma. transitional cell 

carcinoma choriocan;inoma. semonoma or embi:yonal carcinoma; and tumours of the central 

nervous system like glioma. meningoma. medulloblastoma. schwannoma or ependymoma. 

Peptides of the invention are indicated on the basis of their activity for the treatment or 
malignancies such as melanoma. mammary careinoma. pstrointestinB.1 careinoma such as 

10 colonic carcinomas. glioma. bladder carcinoma and squamous cell careinoma of the neck 

and head region. Furthennose, pep1ides producing an immunomodulatory effect in tests 

described herein are indicated for therapy in the treatment of acute and/or chronic infections 

associated with autoimmune disease and autoimmune disease per se such as non-obese 

diabetes, systemic lupus erythematosus. sclerodermia. Sj6grcn's syndrome. dermatomyositis 

l' or multiple sclerosis, rheumatoid arthritis. anheriosclerosis. and psoriasis. asthma. rhinitis. 

fibrosis. chronic bronchitis. hepatitis, post-infectious anergy. acquired immune deficiency 

diseases such as AIDS, and post trawnatic immunological anergy. 

Moreover, the peptides according to the present invention, being immunomodulatory in 

20 action. may be advantageously emplO)'e.ci as adjuvants in various forms of vaccine 

preparations and in formulations designed to inhibit rejection of organs in transplants. 

In another aspect of the invention, Shere is provided a method of inducing a modulated 

immune response in a mammal which comprises administering to the epithelial cell lining of 

2s the mammal a dose of a purified physiologically active. immunomodulatory peptide 

comprising at least two cystcine amino acid residues, said lWO residues being aligned 

contiguous one to the other or separated by no more than one amino acid residue, enough 

to induce said modulated immune !esponse and thereby a therapeutic effect 
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. : . 

In a further aspect of the invention there is provided a method of inducmg a modulated 

immune response in a mammal which comprises l) ·ide~tifying a mammai in need of 

modulation of its inunune response and 2) administering.to at least one epithelial cell lining 
. ..... . ·.· 

of the mammal a dose of a physiologically active, purified. peptide free from added 
. ; . . . . 

5 transpon agentS of from 4 to 1 s amino acid residues in. length ccimprising two cysteine 

amino acid. residues said resldues being aligned contiguous one to the other or separated by 

no more than one alriino. acid residue, enough.to induce said immunomodulatory ~sponse 

and th~reby a therapeutic effecL Pref~biy, the epitheih.1 cell liDing tO which the peptide is 
. . . . . . 

administered is the epithelial cell lining of the gastroincstinal ttaCL Most preferably. the 

10 peptide is administered to the MALT. 

In a prefcnnent there is provided a method of inducing· a .1110dulated immune reSponse in a. 

mammaJ Ylruch comprises admmistenns to MALT of the marrima1 a dose of a 

physiologically active peptide of F~ula (I). said PeJ>tide ~ing free from added ttanspon 

is agents and being. sufficienuo ind~ce said modulated irnrnllne response and thereby a 

therapeutic effect. The peptide can be in monomer or dimer form. 

In a preferment there is provided a methad of inducing a modulated inunune response in a 

~I which comprises ~tering to MALT o~ lhe mammai a dose of a 

20 physiolog~cally active peptide of Formula (D). said peptide being free from added transpon 

agents and being sufficient to induce said inununomodulatory response and thereby a 

therapeutic effect. The monomer can be in monomer or dimer form. 

In. a further aspect of the invention there is provided use of a physiologically aetive peptide 

is of_ from 4 to IS amino acid residues in length comprising two cysteine residues being 

aligned contiguous one to the 0th.er or sepa@ted by no more than one amino acid residue, 

said peptide being free from added tranSport agents. in the preparation of a medicament 

suitable for the treatment of disease. Particu)ar f~ of cancer which may be aeated with 

peptides of the invention are listed hereinabove. In a preferment. there is provided use of a 

30 physiologically active peptide of Fonnula <n free from added ttanspon agent$ in the 

preparation of a medicament suitable for the treatment of disease. in particular cancer and 
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rheumatoid anhritis. Also encompassed. as a further aspect of the invention is use of a 

physiologically active peptide of Fonnula (ll) free from added ttansport agents in the 

'piepariiioit Dra medicament suitabie f'or the ueatment of disease. in particular cancer and 

rheumatoid arthritis. 

In a further embodiment of the invention there is provided a method of making a peptide of 

the invention by a chemical proecss in which individual amino acid residues or fragments of 

peptides of the invention are joined to fonn peptide bonds anc:i wherein protecting groups 

are emj>l0yed at the begiMing and/ or end of the process. 

In another embodiment of the invention there is provided as a funher alternative aspect of 

the invention a physiologically active peptide free from added ttanspon agents of from 4 to 

1 S amino acid residues in length comprising two cysteine residues said amino acid residues 

being separated by no more than one amino acid residue for use in therapy. for example. in 

is cancer or rheumatoid anhritis therapy. In a prefennent. there is provided a peptide of 

Formula (I) or Formula (II) for use in therapy. for example in cancer therapy or rheumatoid 

arthritis therapy. 

The amount of peptides of FOrinula (I) or Fonnula (ll) which are required in cancer or 

20 rheumatoid arthritis therapy will, of ci>urse, vary and is ultimately at the discretion of the 

medical or veterinmy pmctitioner. 1lte factors to be considered include the condition being 

treated. the route of administta'lion. and natute of the fonnulation. the mammal. s bod)' 

weight. surface area. age. and general condition and the particular peptide to be 

administrated. A suitable effective d0se of peptides ot tl\e inVention generally lies in the 

25 range of from about 0.0001 µDioi/kg to about tOOOjimo)/kg' bodyweight, preferably from 

about 0.003 to about 300 µm()l/lCg body weight, e.g. m the range of from about 0.001 to 

100 µmol/kg bodyweight. for example. 0.03 to 3.0 µmol/kg bodyweight. The total dose 

may be given as a single dose or multipie dOies, e.g two to six times per day. For example. 

for a 75 kg mammal (e.g. a hwnin) die dose range would be about 2.25 µmol/kg/day to 225 

30 µmol/kglday and a typical dose could be about 100 µmol of peptide. If discrete multiple 
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doses are indica~ treatment, might typically __ be 2S µmol of a peptide of the invention given 

up to 4 times per day. In an alternative administrative regimen, peptides of the invention 
. . ··. . . . ·'. .· 

may be given on alternate days or even once or twice a week. The skilled addressee will 

appreciate that an appropriate administrative regimen would be at the discretion of the 

s physician or veterinary practitioner. 

Whilst it is possible for-the active peptide to be administered alone. it may be preferable to 

present the active peptide in a ptiannaceutical fonnulation. Fonnulations of the present 

invention, for medical use, comprise a peptide of Formula (1) or Fonnula (D) or a salt 

10 thereof tosethcr with one or more phannaccutically ac<:eptable ciniers and optionally other 

therapeutic ingredients. The ~arrier(s) should be phannaceut;ically acceptable in the sense of 

being compatible with the other ingredients of the formulation and substantially non­

dcleterious_ to the recipient thereof. The skilled addressee will appreciate tharfree acid 

addition salts (e.g. hydro~halo salts) of peptides referred to herein as well as base salts are 

1s encompassed within the ambit of the invention. Most preferably the salts will be 

phannaceutically acceptable. 

Suitable_ acid _addition salts include rhose fanned from hydrochloric. hydrobromic. nitric. 

perchloric. sulphll:"c• citric, tartaric. phosphoric, lactic, benzoic, glutamic, oxalic, aspanic. 

20 pyruvic. acetic. succinic, fumaric, maleic. ox;lloacetic, isethionic. stearic, phthalic. 

methanesulphonic, p-tol~ene sulphonic, benzcncsulphonic, lactobionic, and glucuronic 

acids. SUitable base salts include inorg~ base salts such as alkali metal (e.g. sodium and_ 

potassium salts and_alkaline earth ~e!8f (e.g. calcium) salts; organic_base salts e.g. 

-phenylethylbenzylamine, dibenzyledlylenediamine. ethanolamine and diethanolamine salts; 

2s and amino acid salts e.g. lysine and arginine. Most preferably, the salts will be 

pharmaceutically acceptable. 

30 

The present invention. therefore, further provides a phannaceutical fonnulation comprising 

a peptide of Fonnula (1) or Formula (II) together with a pharmaceutically acceptable carrier 

therefor. 
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Naturally. the skilled addressee will appreciate that any phannaceutical formulation 

comprising a peptide of Fonnula (1) can include more than one peptide of Fonnula {I). 

Thus. a phannaceutical formulatioa may comprise at least two peptides of Fonnula (I) or 

(ll) or a cocktail of peptides of Formula CD or (D). In an alternative. the pharmaceutical 

s fonnulation may comprise at least two pepddes, at least one being selected from Fonnula 

· (I) and at least one being sclectt.d from Formula <m. and may comprise a. cocktail of 

pep1idcs selected from Formulae (I) and (ll). 

There is also provided a method for lhe preparation of a pharmaceutical fonnulation 

io comprising bringing into association a peptide of the in\'ention. for example. at least one 

peptide of Formula (l) and/or at least one peptide of Formula (Il) or a physiologically 

functional derivative thereof. and a pharmaceutically acccpmblc carrier therefor. 

The peptides of the invention and physiologically functional derivatives thereof may be 

is administered by any route appropriate to the condition to be ttcated. suitable routes 

including oral. intra-tracheal. rectal. nasal. topical (including buccal and sublingual). vaginal, 

and parenteral (including subcutaneous. intramuscular. inttavenous. intradermal. intrathecal, 

intraperitoneal. and epid'IU'al). It will be appreciated that the route may vary with. for 

example. the condition of the recipient Prefened formulations are those suitable for oral, 

20 nasal or intra-tracheal adrninistta1ion. Most preferred fonnulations are those suitable for 

oral administtation. 

Fonnulations for topical administration in the mouth include lozenges comprising the 

peptide(s) in a flavoured basis. usually sucrose and acacia and tragacanth: pastilles 

zs comprising the active ingredient in an inen base such as gelatin and glycerin. or sucrose and 

acacia; and mouth washes comprising the peptide(s) in a suitable liquid canier. 

Formulations of the present invention suitable for oral administration may be presented as 

disclete units such as capsules. cachets. tablets. lozenges comprising the peptide(s) in a 

30 flavoured base, usually sucrose and acacia and tragacanth; pastilles comprising the active 

ingredient(s) in an inert base such as gelatin and glycerin, or sucrose and acacia; and mouth 
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·washes comprising the aCU\•eingreclient(s) in a suitable liqwd canier. Eachfonnulation 

genefally contains a predetermined amount of the active peptide(s); as a powder or 
. . .. .. 

granules; or a solution or susJ>erision bi an aqueous ~r non-aqueous liquid such as a syrup. 

an elixir. an emulsion or draught and the like. 

. . . 

A tablet may be made by coinpfession or moulding, opiionally \\idi one or more accessory 

ingredients. Compressed tablets may be prepared by compressing in a suitable machine die 

active peptide(s) in_ a ~-flowing fonn such as a powd~ or granules, optionally mixed with 

a binder, (eg povidone. gelatiii. hydroxypropylmethyl cellulose). lubricant. inert diJuenL 
·. . . 

io preservative, disintegrant {e.g. sodium starch glycollate~ cross-linked povidonc. cross-linked 

sodium carboxym~thyl cellulose)~ surface active or dispersing i1cnt. Mo~lded tablets may 

be ~de by moulding in a suitable machine a rriixtUre of th~ powdeted. pcptide(s) moistened 

with an inert liquid diluent. The tablets may optionally be coated or scored and may be 

formUJated SO as· tO provide Slow or COnttolled release Of the acti\·e ingredient therein Using. 

1s for example. hydroxypropylmethyl cellulose in varying proportions to provide the desired 

release profile. 

A syrup may be made by adding the active pepddc(s) to a concc~ttaled. aqueous solution of 

a sugar, for example. sucrose. to _which may also be added an~· necessary ingredients. Such 

20 accessory ingredient(s) may include flavourings, an agent to rewd crystallisation of the 

sugar or an agent to increase die solubility of any other ingredients, such as a polyhydric 

alcohol, for example. glycerol or sorbitol. 

In addition to the aforementioned ingredients. the fonnulations of this invention may funher 

2S include one or more accessory ingrcdient(S) selected from dilucnts. buffers. flavouring 

agents, binders. surf ace active agents, thickeners~ lubricants. preservatives. (including 

antioxidants) and the like. 

Emulgents and emulsion stabilisers suitable for me in the fonnulation of the present 

invention include Tween 60. Span 80, cetcstearyl alcohol, myristyJ alcohol, glyccryl mono-

30 stearat.e and sodiwn lauryl sulphate. 
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The choice of suitable oils or fats for the fonnuladon is based on achieving the desired 

therapeutic properties, since the solubility of the ac~ve compound in most oils likely to be 

used in phannaccutical emulsion formuiations is low. Thus the cream should preferably be a 

non-greasy. non-staining and washable product with suitable consistenc)• to avoid leakage 

s from tubes or other containers. Straight or branched chain. mono- or dibasic altyl esters 

such as di-isoadipate, isocetyl stearate, propylene glycol diester of coconut fatty acid~ 

isoi>ropy1 myristat.e. decyt ol~ isop.opyl palmitate, butyl stearate, 2-edt)'lhexyl pa!mitate. 

or a blend of branch-chained esters known as Crodamo1 CAP may be used. the last three 

being preferred ·esters. These may be used alone or in combination depending on the 

10 properties required. Alternatively. high melting point lipids such as white soft parafin and/or 

liquid paraf'm or other rllineral oils can be used. 

Fonnulations for rectal administration may be presented in any suitable fcnn e.g. as a 

suppository with a suitable base comprising peptide(s) of the invention in admixture with a 

is neutral fatty base. for example cocoa butter. or. for example in admixture ~ith a salicylate. 

or in the fonn of solutions and suspensions. In an alternative. formulations in the fonn of 

gelatin rectal capsules comprising active pcptidc(s) of the invention in admixture \\ith 

vegerable oil(s) or paraffin oil can be used. 

20 Fonnularlons suitable for nasal administration wherein the carrier is a solid include a coarse 

powder having a panicle size for example in the range 20 to SOO microns. 'Where the 

particle size relates to an active substance in particle form per se. the panide size may be in 

the range of from 2 to 500 micr0ns. Coarse powder formulations can be administered by 

rapid inhalation through the nasal passilgc from a container of the powder held up close to 

zs the nose. Suitable formulatioris wtierein the ciltrier is a liquid. for administration as for 

example a nasal spray or as nasiil drops. include aqueous or oily solutions of the active 

ingre.dienL Thus. peptides of the invention may be fonnulat.ed in pressurised metered dose 

inhalers or dry powder inhalers for ofal or nasal inhala1ion or in liquid formulations for 

nebulisation. The active peptide(s) is micronised or otherwise processed to a panicle size 

~o suitable for inhalation therapy (mass median diameter< 10 J.Lm). 
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In the case of pressurised metered dose inhalers the micr9~ peptide(s) can be suspended 

in a liquefied propellant or a mi~ of liquefied propellants. Such propellants can. also. but 

not necessarily.act as solvents. In eimerc~ the miQ9nised p:ptide(s) can be filled into a 

container eqwpped. for example with a me~ng valvC. 

Suitable propellants .include those commonly employed in the ,an. such as. 

hydrofluoroalkanes (HFAs). The HFA propellants can be present many mixture which is 
. . . : . . 

appropriate for delivering peptide(s) of the invention to ~T. Examples of suitable HFAs 

for use in the invention include te1ratluoroelhane (cg p~t 134a (Hoechst)) and 

10 heptatluoropropane (eg propellant 227 (Hoechst)). Naturally, the skilled addressee will 

apiJreciate that appropriate concentrations of surfactants can also be present in such 

formulations • .for example, sorbitan trioleate, lecithin. oleic acid and the like. the use of 

. surfactants being to increase the physical stability of the peptide(s) preparation. The 

fonnulati~n can also contain solvents. such as em.anol, to improve the solubility of the 

is peptide(s) in the chosen propellanL 

Active peptides of ~e invention may be delivered through ~aling devices suitable for dry 

powder inhalation, such as portable inhaler devices and the like. In such dry po\\dcr 

fonnulati~ns, the active peptide(s) of the invention can be used cjther alone or in 

20 combination \\ith a carrier, such as lactose, mannitol, or glucose~ The selection ofcarrier is 

not critical. provided that the physiological action ~f the peptidc(s) of the invention is 

substantially unimpaired. Other additives may also be included in powder formulations as 

required e.g. to maintain stability ere. Ag~. such additives should be such so as not to 

substantially interfere with the physiological and.hence therapeutic effect of the peptidc(s) 
. . . 

2s of the invention. The inhaling device can be of any type laio\\-n in the art, such is a single 

dOse inhaler having a predetcnnincd dose or a multi-dose inhalerwherein the dose is. 

measured by a metering unit within the inhaler 01' is delivered fu,m an as~mbly of 

predetennined d~ses. 

. . 
30 Formulations suitable for parenteral administration conveniendy comprise a sterile aqueous 

preparation of the active compound which is preferably isotonic with the blood of the 

·~ 
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recipienL Such formulations suitably comprise a solution of a pharmaceutically and 

phannacologically accepiable acid addition salt of a peptidc(s) of the invention that is 

isotonic with the blood of the recipient. 

s Useful formuJations also comprise concentrated solutions or solids containing peptide(s) of 

the invention which upon dilution with an appioprlare solvent give a solution for parenteral 

administration as above. 

10 

The invention will now be illustrated by the following non-limiting examples. 

1. Synthesis of Peotides 

It is to be understood that where no group is shown at the S- and C- tcnninals of peptides 

of the invention herein described that the N-tenninaJ is in lhe amino form G\'H2) and that 

15 the C-tenninal is in the carboxyl fonn (-COOH). 

The peptide numbering system in the following examples is that used in Table 1 which 

shows results obtained from Example 43. 

20 Example I; Smthpis or PrO:GJy-Cy1=CD=Gly-Pro. 

Fmoc·proline coupled to a resin (1.11 g, O.J 8 mmoVg. 0.20 nunol) consisting of a 

crosslinked polystyrene backbone grafted with polyethyleneglycol chains. functionaliz&\ 

with the linker ~boxy-uiphcnylmethanol (Sheppard, R.C.t Williams. BJ. Acid-labile 

Resin Linkage Agents for Use in Solid Phase Peptide Synthesis. lnL J. Peptide Protein Res. 

%S 1982, 20. 451-454) from Rapp Polymer was used for the synthesis. N° -Fmoc-protected L­

amino acid pentafluorophenyl esters used were purchased from Sachem and Millipore, and 

Cys was protected with a trij)henylmethyl (Tn) group. DMF and 20% piperidineJDMF in 

peptide reagent quality was ~urchased from Millipore. The coupling reagent l • 

hydroxybenz0triuole (HOB'I) came from Fluka. Synthesis was performed on a Millipore 

30 9050 Plus PepSynthesizer. 
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The C-terminal amino acid, Tentagel S ttt-Pro-Fmoc q.l ~ g. 0.18 nunol/g, 0.20 mmol) on 

resin ( from Rapp Polymer) was allowed to swell in DMF for 30 minutes before adding the 

slurry to the column of the syndu:sizcr. The synthesizer worked with consecutive 
. . . : . .· . .": . ~- .. . ··: . : 

s _ deblocldng, ~g ind coupling cycles consisting of g_ ~ rcicycling with 20'! 

piperidine/DMF for each Fmoc-debiocldng followed, after wuh by activa~on ~f the Na­

Fmoc-protectcd L-amino acid pentafluorophenyl ester (0.8 mmol) with HOBT (0.9 rnmol). 

The activated amino rcids were added to the column and recycled 30 min each. The 

synthesizer ended the synlhesis with a deblocldng of the N-tenninal Fmoc-group and a final 

10 wash with DMF. The resulting peptide on the resin was ~sferred to a sintered glass 

funnel where it was washed twice with MeOH (2 x 10 ml) ~d three times with CH202(3 x 

10 ml). The resin was allowed to dry under vacuum over hight after which the peptide was 

side chained deprotectect and cleaved from the resin using-cthancdithiovrFA S/9S (20 ml) at 

room tempcraiurc for 3 h. The resin was filtered-offand washed with 3 x 10 ml of acetic 

15 acid. The combined acidic fraction was evaporated after which the residue was trituratcd 3 

times With ether. 

The crude peptide was dissolved in H20/CH3CN 1/1 and freeze dried. The resulting 

material was purified on Hi>LC_using a Gilson 305 and 306-HPLC system with a Krornasil 

20 100-SC 18 2S cm x 22 mm id reversed phase column CA=<>. I ~-TFAJHzO - B=0.1 % 

TF A/CH3CN :5 • 80 %/25 min; 10 mJ/min. 220 run). The-combined HPLC fraction was 

freeze dried leaving 84 mg of the title compound. MH" (m/z)=533 

Examole 2; Synthesis of Lys-LeU-Cvs-CJS=Gln-Met 
:?S L._j 

Lys-Lcu-Cys-Cys-Oln-Met (39.6 ~g~ 54.7 J.Lmol) was prepare/Cl following a similar protocol 

as per Example 1. Lys-Lcu-Cys-Cys-Oln-Met was dissolved in 5% aqueous acetic acid (80 

ml) and the pH of the solution was adjusted to 6 \\ith ;unmoni~ carbonate. 

Dimethylsulfoxide (60 ml) was added and the mixture was stjJred at room temperature for 
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24 h. Upon completion, the reaction mixture was concentrated in vacuo until ca. 8 ml 

remained. The solution was purified by semipreperative HPLC (APEX Prep Sil ODS, 8 µm, 

25 cm x 20 mm i.d •• eluted with a linear gradient of CH3CN. S.60 ~ ~ min. in 0.1 ~ 

aqueous TFA. flow rate 10 ml/min, UV detection at 220 nm) and then lyophilised to give 

s the title peptide (19. 7 mg, soc.;, as a white powder. HRMS (FAB+) Exact mass calculated 

10 

for CuHs1NsOaS3: 723.299; found: 723.302. 

ExamQle 3: Synthesis of araUeJ lntermoleculadt oxidized dimer; 

Pro=Glv·Cp-Cn-Gly·Pro (parallel dimer) 

PmGMLJ~~ Pro 

To prepare the parallel homodimer a single peptide chain with an Acm 1ai.."Ctarnidomethyl) 

protecting group on one of the cysteines and with the othercysteine unprotected (Pro.Gly­

Cys-Cys(Acm)-Gly-Pro) was synthesized using the same protocol as per Example 1. The 

monomer was dimerized through oxidation of the free cysteines using the same protocol as 

1:5 per example 2. The second disulfide bond was accomplished using the protocol of Ruiz­

Gayo (Ruiz-Gayo e.t at. 1988, Tetrahedron Letters, 29. 3845-3848) in which the 

monoxidized dimer (IOOmg, 83µmol) was dissolved in MeOH (16ml). Freshly prepared 

0.2M l:z/CH30H (8.2ml. 1.64 mmol) was added and the mixture was stirred at room 

temperature for 2h. H20 (20ml) was added after which O.SM ascorbic acid (aq) was slowly 

20 added to the mixture until the colour of the iodine disappeared. The mi.uure was carefully 

evaporated at room temperature to half volume. The crude product was lyophilized and 

then purified on HPLC. 

Example 4; Smtbesis of antiparallel dimer: 

is Pro-Gly-Cys-Cys-Gly-Pro (antiparallel dimer) 

Pro-Gly-C~ly-l'l'o 
To prepare the antiparallcl bomodimer the general procedure of Rmz-Oayo was used (Ruiz­

Gayo et al. 1988. Tetrahedron Letters. 29, 3845-3848). Two single peplide chains each 
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with an Acm {acctamidometl1yl) protecting group on oge of the cysteines and with the other 

cysteine unprotected (Pro-(Jly-Cys-~s(Acm)-Gly-Pro and Pro-Gly-Cys(Acm)-Cys-Oly­

Pro) was synthesized using the same protocol as in Example 1. ne unprotected cystcine on 

one of the mon~mers was activated with dithiopyridine through dissolving one of the 

s monomers (62µmol) in isopropano1/2M acetic acid (SO/SO, 20ml) and adding 2,2' - . 

dithiopyridine (20Sµmol dissolved in ISmt of isopropanoJflM acetic acid 50/SO). nie 

mixture was allowed to stir at room temperature over night ne mixture was evaporated, 

then CH3CN (25 ml) was added and the· mixture was evaporatul once more. The remaining 

crude was triturated with ether (4 x 2Sml) and the resulting S-pyridyl deriYative Pro-Gly-

10 Cys(SPyr)-Cys(Acm)-Gly-Pro. was used ~dy witholit any funhcr purification! -This· 

activated derivative was reacted ·Wim ·the _second peptide c~ (62µmol) through dissolving 

the activated chain in O.OlM anunonium acetate solution (SOrnl, pH=6.S> and.adding the 
. . 

other chain.(dissolved in 171nl O.OlM ammonium acetate(aq)) and allo\\ing the mixture to 

stir for 30 min. The reaction mixture was lyophilized and lhe crude product was purified on 

1s HPLC resulting in the monodisulfidedimer. The second disulfide bond was accomplished 

using the same protocol as in example 3 \\ith iodine in CH30H which. after purification on 

HPLC. resulted in the final product. 

Epmple 5; Sylithesis of Gly-Pro-Cys-Cn-Pro-Gly. . 

20 Synthesis was accomplished following a similar protocol as per Example 1. 

Example 6; Synthesis of Ala-Pro-Cys-Cys· Val-Pro. 

SyntJtesis was accomplished using a similar protocol as per Example I. 

2S Example 7; Synthesis of Pht=CJS-Dt=Cn•Lts · 

Synthesis was accomplished using a similar protocol as per Example 1. 

Examrile 8: Synthesis of Lys-Pro-Cu-Cys:Glu·Aa 

Synthesis was accomplished using a similar protocol as per Example I. 

30 
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Example 9: Smthpis or Aa·Cn·Ser-GJv-Cvs=C!§:Asn 

Synthesis was accomplished using a similar protocol as per Example 1. 

Example JO; Synthesis of intramolecularly oxidized G11-Pm-CY1-Cn·Pro-Gly 

s LJ 
Synthesis was accomplished using a similar protocol as per Example 2. 

Example 11: Synthesis ofintram0lecularly oxidized Val-lle-Cys-Cys-Leu-Thr 

LJ 
10 Synthesis was accomplished using a similar protocol as per Example 2. 

Example 11; SyntbCris Qf intrarnoteculady oxidized- Lvs-Leu~Cvs-Cys-AsP=lle 

LI 
Synthesis was accomplished using a similar protocol as per Example 2. 

lS 

Example 13: Smthesis of intramolec;ularly oxidized Thr-Pr0:Cvs-Cys-Phe-Ala 

LJ 
Synthesis was accomplished using a similar protocol as per Example 2. 

Examole 14: S1'nthesis of intramolecularly oxidized Lys-Glu-Cvs-C1's-Ttr· Val 

20 LJ 
Synthesis was accomplished using a similar protocol as per Example 2. 

Example 15; Svnthesis of inlramoJecolarly OJidized Lys·Cvs-Arg:Cys-Lys 

25 Synthesis was accomplished using a similar protocol as per Example 2. 
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Example 16; Synthesis of antiparallel intermolecglatlv:m:idized dhner; 

Val-Cys-Gly-Cys-Arc (antiparallel dimer) 

V&C~Arg 
s Synthesis was accomplished using a similar protocol as. per Example 4. 

lO 

Epmple 17: Synthesis of intqmolecularly oxidized Pro-Gly-Cu-Cvs-Gly-Pro 

LJ 
Synthesis was accomplished following a similar protocol as per Example 2. 

. . 

Egmple 18; Synthesis of jntramoleC:ularlv oxidised Trp·P[():Cvs-Cu·Pro· Tro . . ... . LJ 

Synthesis was accomplished following a similar protocol as per Example 2. 

Example 19: Synthesis of intcamolec;ularlv O~dised 

is Leu-Leu-Phe-Gly-Pro-Cu-Cvs-NH1 . . . L..J 
Synthesis was accomplished following a similar protoeol as per Example 2. 

Example 20: Smthesjs ofintcamolecularly osidigd Glu-Glu-Cu-Cvi- Phe-Tyr . L_J 

zo Synthesis was accomplished following a similar protocol as per Example 2. 

Example 21; Synthesis or Pro:Val-C!s=Cvs-llHllv 

Synthesis was accomplished following a simila.r protocol as per Example I. 

Example 22: Synthesis of intramolecularlv oxidisecl Pro-Val-Cu-Cu-De-Gly 
25 . L_J 

Synthesis was accomplished following a similar protocol as per Example 2. 

Example 23; Smthesis of jntramolecularlv ogjdjsecl Ser-Gln-Cys-Cys..Ser-L@u . . L_J 

Synthesis was accomplished following a similar prot~ol as per Example 2. 

30 
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Epmple 24; SJntbesis of intramolgtacty oXJdised Ser-De:Cys-Cys:'fbc-Lys 
LJ 

Synthesis was accomplished following a similar protocol as per Example 2. 

Examgte 2$; Smtbesis of Pro·Aio-Cn-Cn·lte·Pto 

5 Synthesis was accomplished fo11owing a similar protocol as per Example l. 

Example 26; Syntlmp of Leu·Ahi·Cn=Cu·Yal· Yal 
Synthesis was accomplished folloWing a similar protocol as per Example 1. 

Example 27: Smthesis of Pro-Gly-Cn-Cys·Pro-Gly 

10 LJ 
Synthesis was accomplished following a similar protocol as per Example 2. 

Example 28: Smthf$is of Ac-Ala•Pro-Cvs=Cys· Val Pro 

Synthesis was accomplished following a similar protocol as per Example 1 \\ith an 

is additional methylation step in the end of the synthetic sequence on the Millipore 90SO 

PlusPep Synthesizer consistiiig of addition of 0.3 M N-Acetylimidazole in DMF to the resin 

and allowing the solution to circulate through the synthetic column for 2h followed by 

washing with DMF. 

20 Example 29: Syntltesis of Lys-Glu-Cys.Cys-Iyr. Val 

Synthesis was accomplished following a similar protocol as per Example 1. 

Examole JO; Synthesis of Lp·Leu:CyS:C!S=Gln·Met 

Synthesis was accomplished following a similar protocol as per Example 1. 

25 

Example 31; Svnthesis of Ala·Pro-Cys-CyH!IU=Ser 

LJ 
Synthesis was accomplished following a similar protocol as per Example 2. 

30 
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Example 32; Sy!Jlbesis of Pro-Ala-Cu-CjS= Gly:.Pro 

LJ 
Synthesis was accomplished following. a similar protocol as per Example 2~ 

·· .. 

s Example 33; Smttaesjs qf Val-C't'f:lle:C9·Gln 

Synthesis was accomplished following a similar protocol as per Example 1. 
'. . 

Example 34; Synthesis of Glv-Pfo.Cu-De-Cvs-Pro-Glt . 

. t I 
10 Glv-Pro-Cn-De-Cys-Pro-Gly 

. . 

Synthesis was accomplished followins a similar protocol as per Example 3. 

·. ·. 

Examole JS; Svnthesis of Val-Cis-Glv-CD=Arg 

Synthesis was accomplished following a similar protocol as per Example l. 

15 

Eymple 36; Svnthnis of Val-Cvs=Gly-Cys-Am . . . .. l . I 
Val-Cys-Gly-Cys-Arg 

Synthesis was accomplished folloWing a similar protocol as per Example 3. 

20 
. . . . 

. . 

Example 37: Svnthesis of lle-Cys-Thr-CJS·Glu . 

Synthesis was accomplished following a similar protocol as per Example 1. 

Example 38;. Svnthesis of lle-Cys-Ihr-Cvs-Gly 

25 

Synthesis was accomplished follOwing a similar protocol as per Example 2. 

Epmple 39; Svnthesis of Leu-Cvs·Ala-C'fS: Val 

I I 

30 Synthesis was accomplished following a similar protocol as per Example 2. 
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Example 40; smt11t;Es of Asp-Cys-De-Cg.Gln 

SYnthesis ·was accomplished followiftg a similar protocol as per EXainple 1. 

s . Example 41; Syntbesis of Asp-Cvs=De-CyS:Gln 

I I 

Synthesis was accomplished following a similar protocol as per Example 2 

Eumple 42; Syntbesis of AIA·Cvs-LYS-Cys·Gln 

10 

Synthesis was accomplished following a similar protocol as per Example 1. 

Egmple 43;DeJavecl Type Hmersensitirih· (DTff} Test 

is The ability of the peptides according to the invention to modulate immune responses can be 

illustrated by their effect in the delayed type hypersensitivity (Dni) test in mice. The OTH 

test is used to illustrate immunomodulation. the protocol for which is descrlbedt for 

example. by Carlsten H •• et al ( 1986) Int Arch. Allergy Appl. Immunol 81 :322. herein 

incorporated by reference. The peptides were tested at one or more of the following 

10 dosages: 0.0003 µmoJ/kg. 0.003 µmot/kg. 0.03 µmol/kg, 0.3 µmol/kg. and 3.0 µmoVkg. 

Male and female Balb/c mice were obtained from Bomholtspard (Denmark) with a weight 

of 18-20 grams each. 4-Ethoxymethylene·2-phenyloxazolin-5-onc (OXA) (Sigma 

Chemicals) was used as the antigen in the D1ll test 

The mice were sensitized. Day 0, by epicutaneous application of 150 µl of an absolute 

ethanol-acetone (3: 1) soludon containing 3'} OXA on the shaved abdomen. Treatment with 

peptides 1 to 41 inclusive. or vehicle (phosphate buffer, pH 7 .4. containing a mixture of 

Buffer A and Buffer Bin the proponion 63'1:37% B (Buffer A: Na2HP04. 0.89 g/lOOml. 

30 EDTA 0.05 g/lOOml;Buffer B: NaH2P04,0.69 g/lOOml. EDTA O.OS g/lOOmJ) was initiaterl 
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by oral feeding inunediately after sensitization and continued once dally (a.m) untilDay 6. 

Seven days _after sensitization. both ears of all .mice ~ challenpl on both sides by 

topical application of 20 µl 1 % OXA dissolved in peanut oil. Ear thiclcness was ineasurcd 

prior to and at 24hrs or 48 hrs after challe~ge using an Qdirest spring calliper. Challenges 
.•.. 

s and measurements were performed under light pentobarbital anaesthesia. 

The intensity of the DTH reactions was measuml according to the method_ described by van 

Loveren H •• et al (1984) J. lmmunol. M¢iods 6i: 311 and expressed according to the 

fonnwa: T QA/48-T '° µm units. where tO, t24 and t-18 represent the ear thickness at time O. 

10 +24hrs or +48 hrs after challenge respectively. in incijvidual tests m. Tile results are 

expressed as the mean+/- S.E.M .. The level of significance between means of the groups is 

obtained by Student's two-tailed t-tesL The immunomo<lulating effect of the peptide is - . ~ . . . . . 

reflected in a significant difference in the incrca.sc or decrease in ear thickness as compared 

. to the control (phosphate buffer). 

IS Table 1 shows the saucture of peptides 1 - 41 ~StCd in the om tesL The peptides show a 

significant difference in inununostimuJatory and inununoinhibitory effect compared to 

control in at least one of ihe dosages tested. 
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TABLE J; Pentides I to 41 me rjse to an immunomo4ulatorT resnonse in the PIH 

I& 

1 

2 Gly Pro Cys Cys Pro Gly 

3 ProGl 

4 Pro Gly Cys Cys Gly Pro 

S Trp Pro Cys Cys Pro Trp 

LJ 
6 Leu Leu Phe Gly Pro Cys Cys NH2 

7 AlaPro c s Val Pro 

8 Val De Cys Cys Leu Thr 

LJ 
9 Thr Pro Cys Cys Phe Ala 

10 Glu Glu Cys Cys Phe Tyr 

II 

12 Pro Val Cys Cys DeOly 

L.J 
13 sOln 

14 Leu Ala s sVal Val 

15 Val 

16 Ser Oln Cys Cys Ser Leu 

17 
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18 Lys Cys Arg Cys Lys 

19 

20 Ser Ile Cys Cys Thr Lys 

21 Lys Leu Cys Cys Asp De 

23 Lys Glu Cys Cys Tyr Val 

25 De Cys Thr Cys Glu 

26 

27 Leu Cys AlaCys Val 

28 

29 

30 Asp Cys De Cys Gin 

I I 

31 Lys Leu Cys Cys Gin Met 

LJ 
32 Ac Ala ProC s C s Val Pro 

33 

34 Ala sGln 

35 Gly Pro Cys De Cys Pro Gly · 

I . I 
GI 
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36 Pro Oly Cys Cys Oly Pro 

I I 
Pro 

37 

38 

Val 

39 Pro Gly Cys Cys Pro Oly 

LI 
40 Ala Pro Cys Cys Glu Ser 

41 Pro Ala Cys Cys Gly Pro 

LJ 

Examnle 44: Comoarison of the Imrounomodulatorv Effect Or Peptide ,;a Different 

Routes gt Administration 

s Peptide (Peptide No. 4- derived from SEQ ID No.2) was administered to mice (groups of 

10) orally and by parenteral injccilon (intravenous and subcutaneous injection) at doses of 

from 0.0003 µmol/kg body weight through to 3.0 µ.mol/kg body weight as per example 43. 

The animals were examined as per Example 43; changes in ear thickness noted. The mean 

and standard error of the mean for each group of mice (10 per group) was recorded. It was 

10 found that the administration of peptide by way of oral administration gives rise to a more 

marked inununomodulatory response than that observed when pepdde is administered by 

other parenteral means. 
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Example 45; Comparison of lmmgnonqjulatory Effect: on Administra(ion of Peptide 

Dimer CPentide No. 36 • derived from SEO ID No, ll:xi• Df"ernt Routes of 

. Administration 

s Peptide (Peptide No. 36) was administered to mice <gro~ps of 10) at doses of 0.03 µmollkg 

body weight and 3.0 µmol/kg body weight. Th~ .arlima!S ·Wete exambled as per Example 43: 
. ·.. . . 

changes in ear thickness noted. The mean and standard aror of the mean for each group of 

mice (10 per group) was calculated. It was found that th~ peptide din.er produces a 
. .. . 

significant immunomodulatory effect in the 011:1 test relanve tO the control and that the oral 
··:· . 

10 route of administration gives rise to a stronger rcactio~ relative to reactions observed on 

administration of peptides of the same dosage given by parenteral routes. 

Example 46; Errects of Peptides (Peptide No. 1. Peptide No, 2. Peotide No. 7. and 

1 ~ Peotide No. 4; and Peptide No. ll on Tumour Growth 

104 rat spontaneously developed mammary carcinoma cells in isotonic saline and S'k 
. : . . . . . 

nonnal syngeneic rat serum were inoculated subcutaneously in the right hindlegs of Wistar 

rats (8 per gro\Jp). Tumour size was estimated by pa)p11tion and caliper measurements of a 

20 first diamctct (a), being the largest diameter, and the one (b) perpendicular to the first. The 

volume of the tumom was calculated using the formula: 

V=0.4ab 2 

Tumour volume is given in mm3 as a median for each group ofrats ( 8 per group). 
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Drug and conaol (isotonic saline) \a."CJ'C administered by gavagc (oesophageal tube) once a 

day (a.m.) on each of days 4-8 and 11-IS for peptides 

i) Gly Pro Cys Cys Pro Gly (Peptide No.l (SEQ ID So.I)): 3µmol/kg/day); 

ii) Ala Pro Cys Cys Val Pro (Peptide No.7 (SEQ ID No.5)): 0.03 and 0.3 µmol/kgfday); 

5 iii) Val Ile Cys Cys Leu 1br (Peptide No.8 (SEQ ID So.6)): 0.03 and 0.3 µmol/kg/day); 

LJ 
and 

iv) Pro Gly Cys Cys Gly Pro (Peptide No.4 (derived from SEQ ID So.:?n: 0.03 and 0.3 

u 
10 µmo)Jkglday) ; 

and on each of days 6 - 9 and 13 - 20 for the peptide 

15 Gly Pro Cys Cys Pro Gly (Peptide No. 2 (derived from SEQ IO No. 1 11: D.003. 0.03. 0.3. 

l--1 
and 3.0 µmollkg/day). 

20 Results for Peptides 1. 2 and 4 show a marked decrease in rumour volwne compared with 

the control at all dose levels tested. 
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SEQUENCE LISTING 

(1) GENERAL INFORMATION: 

(i) APPLICANT: 

(A) NAME: ASTRA AB 

( B) STREET: Vaestra Maelarehamnen c -
(C.) CITY: Soedertaelje 

10 (E) COUNTRY: Sweden 

(F) POSTAL. CODE (ZIP) : S-151 85 

(G) TELEPHONE: +46-8-553 260 00 

( H) TELEFAX: +46-8-553 288 20 

(I) TELEX: 19237 astra s 

15 

(ii) TITLE OF INVENTION: Immunomodulator-.t Pep:ides 

(iiil NUMBER OF SEQUENCES: 30 

20 (iv) COMPUTER READABLE FORM: 

(Al MEDIUM TYPE: Floppy disk 

(B) COMPUTER: IBM PC compatible 

(C) OPERATING SYSTEM: PC-DOS/MS-DCS 

(D) SOF.'IWARE : Patentin Release #1. : , Version·#:.30 

25 (EPO) 

(2) INFORMATION FOR SEQ ID NO: 1: 

30 ( i) SEQUENCE CHARACTERISTICS : 



5 

10 

lS 

20 

25 

30 
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(A) LENGTH: 6 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(0) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(ixl FEATURE: 

(A} NAME/KEY: Peptide 

{Bl LOCATION:l •. 6 

(xi} SEQUENCE DESCRIPTION: SEQ !~ !;: : 1: 

Gly Pro Cys Cys Pro Gly 

1 s 

(2) INFORMATION FOR SEQ ID NO: 2: 

(i} SEQUENCE CHARACTERISTICS: 

(A} LENGTH: 6 amino acids 

(B} TYPE: amino acid 

(C) STRANDEDNESS: 

(0) TOPOLOGY: linear 

(ix) FE~.TURE: 

(A) NAME/KEY: Peptide 

PCl'ISU6I003'5 
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IB) LOCATION:l •. 6 

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

Pro Gly Cys Cys Gly Pro 

1 5 

(2) INFORMATION FOR SEQ ID NO: 3: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 6 amino acids 

CB) TYPE: amino acid 

(C) STRANDEDNESS: 

(D} TOPOLOGY: linear 

Cix> FEATURE: 

(A) NAME/KEY: Peptide 

(B) LOCATION:l .. 6 

(ix) FEATURE: 

(A) NAME/KEY: Disulfide-bond 

(B} LOCATION:J .. 4 

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

30 Trp Pro Cys Cys Pro Trp 

PCI'JSU6/G036S 
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1 5 

(2) INFORMATION FOR SEQ ID NO: 4: 

(i) SEQUENCE CHARACTERISTICS: 

(Al LENGTH: 7 amino acids 

(Bl TYPE: amino acid 

(C) STRANDEDNESS~ 

(0) TOPOLOGY: linear 

(ix) FEATURE: 

(A) NAME/KEY: ?eptide 

(B) LOCATION:l .• 7 

(ix) FEATURE: 

(A} NAME/KEY: Modified-site 

(B) LOCATION:7 

(0) OTHER INFORMATION: /pro::i':.1~:.= 11 0::-:ER 11 

/note= •eys-NH2• 

(ix) FEATURE: 

(A) NAME/KEY: ~isulfide-bond 

(B) LOCATION:6 .. 7 

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

30 Leu Leu Phe Gly Pro Cys Xaa 
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1 5 

(2) INFORMATION FOR SEQ ID NO: 5: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 6 amino acids. 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

1s (xi) SEQUENCE DESCRIPTION: SEQ :~NO: 5: 

Ala Pro Cys Cys Val Pro 

1 . 5 

20 (2) INFORMATION FOR SEQ ID NO: 6: 

2S 

(i} SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 6 amino -acids 

(Bl TYPE: amino acid 

(Cl STRANDEDNESS: 

(D) TOPOLOGY: linear 

30 (ix) FEATURE: 

•. 

PCT/SE96/0036! 
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(A) NAME/KEY: Disulfide-bond 

(B) LOCATION:3 •• 4 

(xi) SEQUENCE DESC1UPTION: SEQ ID NO: 6: 

Val Ile Cys Cys Leu Thr 

l 5 

10 (21 INFORMATION FOR SEQ ID NO: 7: 

IS 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 6 amino aeids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

~ (ix) FEATURE: 

(A} NAME/KEY: Disulfide-bond 

(B) LOCATION:3 •• 4 

(xi} SEQUENCE DESCRIPTION: SEQ ID NO: 7. 

Thr Pro Cys Cys Phe Ala 

1 5 

JO ( 2 ) INFORMATION FOR SEQ ID NO: 8 : 

PCl'/SEff/00365 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 6 amino acids 

(B) TYPE: amino acid· 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

10 (ix) FEATURE: 

(A) NAME/KEY: Disulfide-bond 

(B) LOCATION:3 .. 4 

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

Glu Glu Cys Cys Phe Tyr 

l 5 

20 ( 2 l INFORMATION FO:R SEQ ID NO: 9 : 

30 

(i} SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 6 amino acids 

(B) TYPE: amino acid 

(CJ STRANDEDNESS: 

(D} TOPOLOGY: linear 

PCT/SEM/0036!5 
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(Xi) SEQUENCE DESCRIPTION: SEQ IO NO: ~: 

Pro Val Cys Cys :~e Gly 

5 1 5 

10 

l~ 

20 

(2) INFORMATION FOR SE~ ID NO: 10: 

(i) SEQUENCE CHA?..ACTER!STICS: 

(A) LENGTH: 5 amino acids 

(B) TYPE: a~~no acid 

( c) STRANDE::~rass : 

(D) TOPOLOGY: linear 

{Xi) SEQUENCE DESCRIPTIO~:: SEQ :::> ~;:: · 

Val Cys Ile Cys 

1 

,. . -.:_n 

5 

{2) INFORMATION FOR SE:j ID NO: 11: 

(i) SEQUENCE CH}JL~CTER!STICS: 

(A) LENGTH: 6 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: l'inear 

PCTISE96i00365 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 11: 

Leu Ala Cys Cys Val Val 

1 5 

(2) INFORMATION FOR SEQ IO ~O: 12: 

( i )· SEQUENCE CH.~CTER:STICS i 

(A) LENGTH: 5 ami~o acids 

(B) TYPE: amino acid 

(C} STRANDEDNESS: 

(D) TOPOLOGY: linear 

(xi) SEQUENCE OESCRIPTICN: SEQ IO NO: 12: 

25 Val Cys Gly Cys Arg 

1 5 

(2) INFORMATION FOR SEQ ID NO: 13: 

30 ( i) SEQUENCE CHARACTERISTICS:. 

"· 
PCTJSEff/00365 
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!A) LENGTH: 6 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ix) FEATURE: 

(A) NAME/KEY: Disulfide-bor.d 

(B} LOCATION:3 .. 4 

{xi) SEQUENCE DESCRIPTION: SEQ 

1:5 Ser Gln Cys Cys Ser Leu 

1 5 

(2) INFORMATION FOR SEQ ID NO: 14: 

20 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 6 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

25 

NO: 13: 

30 (Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 14: 
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Lys Pro Cys Cys Glu Arg 

1 5 

s (2) INFO~TION FOR SEQ ID NO: 15: 

10 

(i) SEQUENCE CHARACTERISTICS: 

(Al LENGTH: 5 amino acids 

(Bl TYPE: amino acid 

(Cl STRANDEDNESS: 

(D) TOPOLOGY: linear 

is (ix) FEATURE: 

{A) NAME/KEY: Disulfide-bend 

(B) LOCATION:2 .. 4 

20 (Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 15: 

Lys Cys Arg Cys Lys 

1 5 

is ( 2 i INFORMATION FOR SEQ ID NO: 16 : 

. 30 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 6 amino acids 

(Bl TYPE: amino acid 

(C) STRANDEDNESS: 

PCJISEM/00365 
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(D) TOPOLOGY: linear 

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

Lys Glu Cys Cys Tyr Val 

10 l 5 

IS 

20 

(2) INFORMATION FOR SEQ ID NO: 17: 

( i } SEQUE~~:E CHARACT£?.! STICS: 

(A) LENGTH: 6 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

!Dl TOPOLOGY: li~ear 

( ix) FEATtJRE: 

(A) NAME/KEY: Disulfide-bond 

(Bl LOCATION:3 •• 4 

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

Se= Ile Cys Cys Thr Lys 

30 1 s 

PCl'ISl96/00365 
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(2) INFORMATION FOR SEQ ID NO: 18: 

(i) SEQUENCE CHARACTERISTICS: 

'(A) LENGTH: 6 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(0) 'l'OtOLOGY: linear 

(ix) FEATURE: 

(A) NAME/KEY: Disulfide-bo~d 

(B) LOCATION:3 .. 4 

(xi) SEQUENCE DESCRIPTION: SEQ I~ NO: 18: 

Lys Leu Cys Cys Asp Ile 

20 1 5 

25 

30 

(2) INFORMATION FOR SEQ ID NO: 19: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 6 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(0) TOPOLOGY: linear 

Pcr/SE96/0036S 
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S4 

(xi) SEQUENCE DESCRIPTION: SEQ !D NO: 19: 

Pro Asp Cys Cys Ile Pro 

l 5 

(2) INFORMATION FOR SEQ IO NC: 20: 

(i) SEQUENCE Ca,ARACTER!ST!CS: 

(A) LENGTH: 5 amino acids 

{B) TYPE: amino ac~d 

(C) STRANDEDNESS: 

(D) TOPOLOGY: li~ear 

(Xi) SEQUENCE DESCRIPT:ON: SEQ :D NC: ~O: 

Asp Cys Ile Cys Gln 

1 5 

(2) INFORMATION FOR SEQ ID NO: 21: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 5 amino acids 

(Bl TYPE: amino acid 

PCfJSEffl0036S 
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(Cl STRANDEDNESS: 

(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: 

10 Ile Cys Thr Cys Glu 

1 5 

(2) INFORMATION FOR SEQ ID NO: 
.,._ ... 
-~. 

IS (i) SEQUENCE CHARACTERIST:CS: 

20 

{A) LENGTH: 5 amino ac:=s 

<Bl TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ix) FEATURE: 

ID 1\0: 2:..: 

(A) N~.ME/KEY: Disulfid&-bond 

25 (Bl LOCATION:2 .. 4 

(xi) SEQUENCE DESCRIPTION: SE: ID N~: 22: 

30 Leu Cys Ala Cys Val 

PCf/SE96/0036S 
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1 5 

(2) INFORMATION FOR SEQ ID NO: 23: 

s (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 6 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

10 

is (xi ) SEQUE!:CE DESCRIPTION: SEQ ID NO : 2 3 : 

Lys Leu Cys Cys Gln Met 

1 5 

20 ( 2 ) INFORMATIO!: FOR SEQ ID NO: 2 4 : 

{ i) SEQUE:·::E CH~.RACTERISTICS: 

(A} ~ENGTH: 5 amino acids 

(B) ~lPE: amino acid 

(C) STRANDEDNESS: 

(D} 7~POLOGY: linear 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 24: 

Phe Cys Ile Cys Lys 

5 1 5 

10 

15 

20 

25 

30 

(2) INFORMATION FOR SEQ ID NO: 25: 

( i} SEQUENCE CS..~CTERIST!CS: 

(A) LENGT:~: 7 a.~ino ac~ds 

(B) TYPE: a.~ino acid 

(C) STRA?-.'"':'EDNESS: 

(D) TOPOL:uY: ·!:.:iear 

(Xi) SEQUENCE CESCRIPTION: SEQ ID NO: 25: 

Arg Cys Ser Gl:r· Cys Cys Asn 

1 5 

(2) INFORMATION FOR SEQ I:> NO: 26: 

(i) SEQUENCE C?-~CTERISTICS: 

(A) LENGTH: 5 amino acids 

(B) TYPE: amino acid 

( C) S~'"DEDNESS: 

(D) TOPOLOGY: linear 

Pcr/SE96100365 
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(xi) SEQUENCE DESCRIPTION~ SEQ ID NO: 26: 

Ala Cys Lys ~ s Gln 

l 5 

(2} INFORM.~7ION FOR SEQ !D NO: 27: 

(i} SE:UENCE CHAR.~CTERISTICS: 

1~} LENGTH: 7 a.~ino acids 

~=> TYPE: amino acid 

(:) STRANDEDNESS: 

{~) TOPOLOGY: linear 

(Xi) SE::JENCE DESCRIPTION: SEQ ID NO: 27: 

Gly Pr= Cys Ile Cys Pro Gly 

1 5 

(2) INFO~-~ION FOR SEQ ID NO: 28: 

30 ( i) SE::JENCE CHARACTERISTICS: 

PCflSEff/003'5 
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{A) LENGTH: 6 amino acids 

{B) TYPE: amino acid 

(C) STRANDEDNESS: 

(Dl TOPOLOGY: linear 

(ix) FEATURE: 

(Al NAME/KEY: Disulfide-bond 

(B} LOCATION: 3 .• ~ 

(xi) SEQUENCE DESCRIPT:ON: SEQ ID 

1s Pro Gly Cys Cys Pro Gly 

1 5 

(2) INFORMATION FOR SEQ ID NO: 29: 

20 (ii SEQUENCE CHARACTERISTICS: 

{Al LENGTH: 6 amino acids 

{Bl TYPE: amino acid 

CCl STRANDEDNESS: 

(D) TOPOLOGY! line~r 

{ix) FEATURE: 

(A) NAME/KEY: Disulfide-bond 

3o (B) LOCATION: 3 •. 4 

PCf /SE"'803'5 
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(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 29: 

Ala Pro Cys Cys Glu Ser 

1 s 

(2) INFORMATION FOR SEQ ID NO: 30: 

( i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 6 amino acids 

(Bl TYPE: amino acid 

(C} STRANDEDNESS: 

(0) TOPOLOGY: linear 

(ix) FEATURE: 

(A) NAME/KEY: Disulfide-bond 

(B) LOCATION:3 .. 4 

{Xi) SEQUENCE DESCRIPTION: SEQ ID NC: 30: 

~ Pro Ala Cys Cys Gly Pro 

1 5 
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CLAIMS 

l. A purified physiologically active peptide comprising at least two cysteine amino acid 

s residues said two residues being aligned eontiguous o~e to the. other or separated by no 

more than one amino acid residue, the peptides being absorbable by the epithelial cell lining 

in a mammal resulting in a modulated immune response and thereby a therapeutic effect 

against disease. 

10 2. A peptide according to Claim J in the fami of a dimer V.·hciein the second peptide of the 

dimer is linked to the first peptide through sulphur to sw~hur bonds between the at least 

two cystcine amino acid residues of the first peptide and at least two cysteine amino acid 

residues of the second peptide. 

1s 3. A peptide according to Cairn 2 wherein the dimer is selected from the group consisting 

of parallel dimers. anti-parallel dimers and heterodimcrs. 

20 

4. A peptide according to any of Chums 1 to 3 of from 4 amino acids up to about 30 amino 

acids in length. 

5. A peptide according to any one of Oaims 1 to 4 of from -' amino acids to about 20 amino 

acids in length. 

6. A peptide according to any one of Cairns 1 to S of from 4 to 1 S amino acids in length. 

7. A peptide according to any of Cairns 1 w 6 comprising naturally occurring and/or non­

naturally ·occurring amino acids. 

\ \11111\ """ 111\l \\1\1 \\ "" * c L M S * 
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8. A peptide according to any of Claims I to 7 wherein the peptide consists of amino acid 

residues independently selected from De, Leu, Ala. Arg. Asn. Asp. Cys. Gin, Olu, Gly. Lys. 

Phe. Pro, Ser. Thr. Trp, Tyr. Met. His, and Val. 

s 9. A peptide according to any of Cairns 1 to 8 of Fonnula (I): 

(A}n - X - Cys - Cys • Y - (B)m (I) 

wherein 

10 Each A is independently selected from the group consisting of H, a protecting group, or at 

least one amino acid residue independently selected from the group of amino acid residues 

in either L- or D- form having aliphatic side chains. aliphatic hydroxyl side chains, basic side 

chains, acidic side chains. secondary amino groups. amide side chains. aromatic side chains. 

and sulphur containing side chains; 

is n is a whole integer selected from the group consisting of the set I to 11: 

X is selected from the group consisting of NH. and the group of amino acid residues having 

aliphatic side chains. secondary amino groups, amide side chains. acidic side chains. and 

aliphatic side chains; 

Y is selected from the group consisting of NH. and amino acid residues having secondary 

10 amino groups. aliphatic side chains. acidic side chains, aliphatic hydroxyl side chains. 

aromatic side chains, and amide side chains; 

Each B is independently selected from the group consisting of H. OH. !'!"Hz, a protecting 

group or at least one amino acid residue selected from the group of amino acid residues 

having aliphatic side chains. aliphatic hydroxyl side chains, basic side chains, acidic side 

2! chains, secondary amino groups. amide side chains. aromatic side chains. and sulphur 

containing side chains; 

m is a whole integer selected from the set 1 to 11; 
with the proviso that when A is not at least one amino acid residue. n is 1 · and when B is not 

at least one amino acid residue. m is 1: and each peptide Stiquence contains no more than l S 

lo amino acid residues. 

' \llllt tlll\1 ll\1 "11111111\ 
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10. A peptide according to Claim 9 wherein 

X is selected from the group consisting of Gly, Pro, Gin, De, Val, As.,. Leu, Glu. Ala, and 

NH; and 
- -

s Y is selected.from the group consisting of Pro. Gly, ~u. Glu, Val, Ile, Ser, Phe. Tyr, Thr, 

Asp. Gin. and NH. 

11. A peptide according to Cairn 9 or Cairn 10 wherein: 

X is Gly and Y is Gly: 

10 Xis Pro and Y is Pro; 

Xis Pro and Y·is Val:· 

X is Ile and Y is Leu: 

X is Pro and Y is Glu; 

X is Glu and Y is Tyr: 

is Xis Pro and Y is Phe: 

X is Glu and Y is Phe; 

Xis Ala and Yis Val; 

_ XisValandYislle; 

X is Gin and Y is Ser; 

20 X is Ile and Y is Tilr; 

X is Leu and Y is Asp; 

X is Asp and Y is De: 

X_ is Leu and Y is Gin; 

X is Gly and Y is Asn: 

zs X is Gly and Y is Pro; or 

X is Ala and Y is Gly. 

Ii. A peptide according to any of Claims 9-11 in the form of a dimer made up of two 

peptide_ sequences Wherein the second peptide is linked to the first peptide through sulphur 

30 to sulphur bonds betWeen the two cysteine amino acid residues of the said first peptide to 

two cysteine amino acid residues of the said second peptide. 

11111111111111 1111111111111111 
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13. A peptide in dimeric form according to Claim 12 consisting of two like peptide 

sequences. 

5 14. A peptide according to Claim 11 selected from the group: 

Gly-Pro-Cys-Cys-Pro-Oly; 

Pro-Gly-Cys-Cys-Gly-Pro: · 

Ala-Pro-Cys-Cys-Val-Pro; 

10 Lys-Pro-Cys-Cys-Glu-Arg; 

Pro-Asp-Cys-Cys-Ile-Pro: and 

Arg Cys Ser Gly Cys Cys Asn. 

1s 15. A peptide according to Claim 11 selC\."'ted from the group: 

Gly-Pro-Cys-Cys-Pro-Oly; 

L.J 
Pro-Gly-Cys-Cys-Oly-Pro; 

20 L_J 

Trp-Pro-Cys-Cys-Pro-Trp: 
I I 

V al-Ile-Cys-Cys-Leu-Thr; 
LJ 

25 Thr-Pro-Cys-Cys-Phe-Ala; 
L.J 

Olu-Glu-Cys-Cys-Phe-Tyr. 
LJ 

Lys-Leu-Cys-Cys-Asp-De; 

30 LJ 

' llltl l~lll ltl 111111\ 1111 
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Lys-GJu-Cys-Cys-Tyr-Val;. ind L__J . 

Pro Ala Cys Cys Gly Pro. 

LJ 
s 

16. The peptide: 

Pro Gly Cys Cys Gly Pro 

I I 
Pro Gly Cys Cys Oly ~o 

10 17. A peptide according to Claim 14 selected from the group: 

. Gly-Pio-Cys-Cys-Pro-Oly; 
Pro-Gly-Cys-Cys-Gly-J>ro; 

Ala-Pro-Cys-Cys-Val-Pro; 

Lys-Pro-Cys-Cys-Olu-Arg; and 
is Arg Cys Ser Gly Cys Cys Asn. 

18. A peptide according to Claim 15 selected from the group: 

Pro-G1y-Cys-Cys-Gly-Pro; 

LJ 
Val-De-Cys-Cys-Lcu-1br; 

20 l_J 

Lys-Glu-Cys-Cys-Tyr-Val; 

l__J 

Gly-Pro-Cys-Cys-Pro-Oly; and 
LJ 

2s Pro Ala Cys Cys Gly Pro 

LJ 
19. A peptide according to any of C~ 1 to 8 of Formula (Il): 

(A)n - X - Cys • Z • Cys • Y • <B>m cm 
30 

' 1111111111111 11111 11111111111 
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wherein 

Each A is indcpcndendy selected from the group consisting of H. a protecting group. or an 

amino acid residue selected from the group of amino acid residues in either L- or D- form 

having aliphatic side chain~ aliphatic hydroxyl side chains. basic side chains. acidic side 

5 chains, secondary amino groups. amide side chains. and sulphur containing side chains; 

n is a whole integer selectm from the set 1 to JO; 

X is selectttl from the group consisting of NH. and the group of amino acid residues having 

aliphatic side chains. secondary amino groups. aromatic side chains. acidic side chains. and 

amide side chains; 

io Z is selected from the group consisting of amino acid residues having aliphatic side chains, 

aliphatic hydroxyl side chains, and basic side chains: 

Y is selected from the grooup consisting of amino acid residues having amide side chains, 

basic side chains. aliphatic side chains. acidic side chains. and secondary amino groups: 

Each B is independently selected from H. OH. 1''H2. a protecting group or an amino acid 

15 residue selected from the group of amino acid residues having aliphatic side chains, aliphatic 

hydroxyl side chains. basic side chains. acidic side chains. secondary amino groups. amide 

side chains. and sulphur containing side chains; 

m is a whole integer selected from the set 1 to 10; 

with the proviso that when A is not at least one amino acid residue. n is 1 and when B is not 

zo at least one amino acid residue. m is: and each peptide sequence contains no more than 15 

amino acid residues. 

20. A peptide according to Cairn 19 wherein 

Xis selected from the group consisting of Oly. Pro. Oln. Ile. Phe. Val. Asp, Leu, Glu. Ala. 

25 LysorNH; 

Y is selected from the group consisting of Pro, Gly. Qiu. Val. Lys. Gln and Arg; and 

Z is selected from the group consisWlg of Ile. Arg. 01y. Thr. Ala. and Lys. 

21. A peptide according to Claim 19 or Claim 20 in the fonn of a dimer made up of two 

30 peptide sequences wherein the second peptide is linked to the first peptide through sulphur 

\ \11\11\ \l\I\ Ill \till \\ \111 
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to sulphur bonds between the two cysteine amino acid residues of the said first peptide to 

two cysteine amirio acid residues of the said second peptide. 

· 22. A peptide in dimeric form according to Oaim 21 consisting of two like peptide 

s sequences. 

23. A peptide according to Claim 19 or Oaim 20 selected from the group consisting of : 

Val Cys Ile Cys Gln; 

10 Val Cys Gly Cys Ar1; 

Asp Cys De .Cys Gin; 

De Cys Thr Cys Glu; 

Phe Cys Ile Cys Lys; and_· 

Ala Cys Lys Cys Gin. 

as 24. A peptide selected from the group consisting: of: 

Ile Cys Thr Cys Glu; 

I I 
Lys Cys Arg Cys Lys; 

I I 
20 Leu Cys Ala Cys Val; and 

I I 
Asp Cys Ile Cys Gin. 

I I 
25. A peptide selected from the group: 

is Gly Pro 1 De Ci Pro Gly 

Gly Pro Cys De Cys Pro Gly; 

I lllllll llllll lllll lllll ll llll 
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Val Cys Gly Cys Arg 

Val ~ys kl; and 

s Val Cys Oly Cys Arg 

I I 

10 

Val Cys Oly Cys Arg. 

26. A peptide according to any of Claims 1 - 2S free from an added transpon agent. 

27. Acid addition salts of peptides according to any one of Cairns 1 - 26. 

28. Acid addition salts according to Caim 27 selected from the group consisting of 

hydrochloric, hydrobromic. nitric, perchloric. sulphuric. citric. tartaric. phosphoric, lactic, 

is benzoic. glutamic. oxalic, aspartic, pyruvic, acetic. succinic. funurk. maleic. oxaloacetic. 

iscthionic. stearic. phthalic. methanesi.tlphonic. p-toluene sulphoni~. benzenesulphonic, 

lactobionic, and glucuronic acids. 

29. Base saks of peptides according to any of Claims l - 26. 

30. Base salts according to Cairn 29 sci~ from the group consisting of alkali metal and 

alkaline earth salts. organic base salts. and amino acid salts. 

31. An oral dosage fonn comprising an inununomodulatory peptide according to any of 

2S ClaimS J to 26. 

32 An oral dosage fonn accordin1 _to Claim 31 wherein the amount of the immuno­

modulatory peptide needed iO hi.duce aii obsetvable level of modulated immune response in 

a mammal when administered orally is less than the amount of the same immunomodulatory 

I lllllll llllll lllll lllll II lllt 
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peptide when administered parenterally which is needed to achieve a similar observable level 

of modulated inunune response in the said mammal. 

33. An oral dosage fonn according to Claim 32 not including an added transpon agent. 

34. An intra-tracheal dosage fonn comprising an inununomodulatory peptide according to 

any of Cairns 1 to 26. 

35. An intra-tracheal dosage fonn according to Oaim 34 wherein the amount of the 

10 . immunomodulatory peptide needed to induce an· observable-level of modulated immune 

response in a mammal when administered intra-tracheally is less than t_he amount of the 

same inununomodulatory peptide when adininisteicd parenterally which is needed to 

achieve a siinilar observable level of modUJated immune response in the said mammal. 

1~ 36. An intra-tracheal dosage form according to Claim 35 not including an added transpon 

agent. 

20 

37. A nasal dosage fonn comprising an immunomodulatory peptide according to any of 

Cairns 1 to 26. 

38. A nasal dosage fonn according to Cairn 37 whercirl~ the amount of the immuno­

modulatory peptide needed to induce an observable level of modulated immune response in 

a tnaminal when administered nasally is'less than the amount of the same 

immunomodulatory peptide when administered parenterally which is needed to achieve a 

2s similar observable level of modulated immune response in the said mammal. 

39. A nasal dosage fonn according to Claim 38 not includin~ an added transpon agent. 

40. Phannaceutical formuJation·comprising at least one peptide according to any of Cairns 

30 l to 26 or a salt thereof together with a pharmaceutically acceptable earner therefor. 

11.111111 lllllrlllll 11111111111 
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41. Pharmaceutical folmulation according to Claim 40 wherein the pharmaceutical 

fonini!aiion is for oral administtadon. 

s 42. Pharmaceutical fonnulation according to Claim 40 or Oaim 41 comprising at least one 

peptide of FonnuJa (I) or a physiolo;icaJ derivative thereof together with a phannaccutical 

carrier therefor. 

43. Pharmaceutical fonnulation according to any of Oaims 40 to 42 comj>rising at least one 

10 peptide of Formula (I) or salt thereof and at least one peptide of Fonnula (ll) or a salt 

thereof together with a pharmaceutical carrier therefor. 

44. A peptide according to any of Claims 1 to 26 or a salt thereof in an oral dosage form 

for use in therapy. 

45. A peptide according to any of Claims I to 26 or a salt thereof in an oral dosage form for 

use in cancer therapy. 

46. A pc!ptide according to any of Claims l to 26 or a salt thereof in an oral dosage fonn for 

20 use in autoimmune disease therapy. 

2S 

47. A peptide according to any bf Claims 1 to 26 or a salt thereof for use in therapy. 

48. A peptide according to any Of Claims I to 26 or a salt thereof for use in cancer therapy. 

49. A peptide according to any of Claims 1 to 26 or a salt thereof for use in rheumatoid 

arthritis therapy. 

SO. Use of a physiologically active peptide according to any of Cairns l to 26 or a salt 

3o thereof in the preparation of a medicament suitable for the treatment of disease. 

11111111111111111111111111111 
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5 I. Use of a physiologically _active peptide according to any of Oaims 1 to 26 or a salt 

thereof in the preparation of a medicament suitable for th!: treatment of cancer. 

52. Use of a physiologically active peptide according to any_ of Oaims 1 to 26 or a salt 

5 thereQf in the preparation of a medicament suitable for the ttcauncnt of autoimmune 

disease. 

53. Use of a physiologically active peptide according to anY: of Claims I to 26 or a salt 

thereof free from an added transpon agent in the preparation of a medicament suitable for 

10 the treatment of rheumatoid arthritis. 

54. A method for the preparation of a phannaceutical formulation comprising brin~g into 

association at least one peptide according to any of Claims 1 to 26 or at least one salt 

is thereof. and a pharmaceutically acceptable carrier therefor. 

20 

55. A method according to Claim 54 which comprises bringirtg into association at least one 

peptide of Formula ·O) and/or at least one peptide of ·Formula (II) or salts thereof. and a 

pharmaceutically acceptable canier therefor. 

56. A method of inducing an immunomodlllatory response in a manunal which comprises 

identifying a mammal in need of an immunomodulatory response: and administering to the 

epithelial cell lining of the mammal a dose of.a physiologically active peptide according to · 

any of claims 1 to· 26 or salt thereof enough to induce said modulated immune response and 

25 thereby a therapeutic effect. 

51. A method according to Oaim 56 which comprises administering to the MALT of the 

mammal a dose of a physiologically active peptide of Fonnula (I) or salt thereof in an 

amount sufficient to induce a modulated immune response and thereby a therapeutic effccL 
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58. A method according to Claim 56 or Claim S7 which comprises adminis1ering to the 

MALT of the mammal a dose of a physiologically active peptide of Fonnula (U) or salt 

thereof in an amount sufficient to induce a modulated immune response and thereby a 

therapeutic effect. 

S9. A method of making a peptide aceording to any of Claims l • 26 by a chemical process 

in which individual amino acid residues or fragments of peptides of the invention. are joined 

to fonn peptide Jonds and wherein protecting groups are employed at the beginning and/ 

or end of the process. 

11111111111111111111111111 "" * C L M S * 


