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Common symptoms of MS include reduced or loss of vision, stumbling and uneven
gait, slurred‘speech, as well as urinary frequency and incontinence. In addition, MS

can cause mood changes and depression, muscle spasms and severe paralysis.

It is now generally accepted that MS is an autoimmune discase mediated by

autoreactive T-cells.

Current treatments for MS generally suppress the immune system. For example, one
treatment includes transplantation of bone marrow along with administration of
cytostatics and immunosupressive drugs. This treatment is effective for some patients,
but it is expensive and relatively high-risk. Additionally, the administration of
cytostatics is considered controversial in treating MS because its effects are unclear

and potential side-effects are severe.

Treatment with interferon-beta (IFNPB) reduces the symptoms of MS in some patients

and is therefore widely used. However, the mechanism of action of interferon-beta is
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Later, in 1995, Liu and Wraith (Int. Immunol. 7:1255-1263) showed that it was also

possible to induce suppression of EAE in mice by the intraperitoneal administration of

soluble MBP-derived peptides. In this study, suppression of both Thl and Th2

responses was achieved, and it was shown that administration of peptides after the
start of an immune response could lead to suppression of the on-going immune

reaction.

However, it was found that not all peptides capable of acting as T-cell epitopes are
capable of inducing tolerance. The myelin basic protein (MBP) peptide 89-101 is an
immunodominant antigen after immunisation and is also a very effective immunogen
both in terms of priming for T cell reactivity and induction of EAE. However, this
peptide has been shown to be ineffective at inducing tolerance when administered in

solution (Anderton and Wraith (1998) Eur. J. Immunol. 28:1251-1261).
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treating M5. It is thought that the four peptides nay
exert a synergistic effect when in conbination. In a
SUMMARY @E &t INVERI@ODr e, t he present invention rel ates
to a conposition which conprises the follow ng nyelin
basic protein peptides: MBP 30-44; MP 83-99; MP
The ﬂi%gén%'i'@enﬂﬂg hMRPh Wi Youkd4hat a "cocktail" of four MBP peptides, all of

which are apitopes, is particularly effective in treating MS. It is thought that the four

peptides may exert a synergistic effect when in combination.

In a first aspect, therefore, the present invention relates to a composition which
comprises the following myelin basic protein peptides:

MBP 30-44;

MBP 83-99;

MBP 131-145; and

MBP 140-154.

The composition may consist essentially of MBP 30-44, 83-99, 131-145 and 140-154.

The composition may be used for treating or preventing a disease, in particular

multiple sclerosis.

The composition may be used for treating or preventing optic neuritis, in particular

optic neuritis associated with multiple sclerosis.



The conposition may consi st essentially of MBP 30-44,
83-99, 131-145 and 140-154. The conposition may be
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asinglepéwisieng nyel i n basic protein peptides: MBP 30-44;
MBP 83-99; MBP 131-145; and MBP 140-154 for

si mul t aneous, separate or sequential adm nistration.
The dRBOROTH QoiDafpelRESe invention may involve administration of the

composition to a HLA-DQ6 or HLA-DR2 positive subject.

In a third aspect, the present invention provides a kit which comprises the following
myelin basic protein peptides:

MBP 30-44;

MBP 83-99;

MBP 131-145; and

MBP 140-154

for simultaneous, separate or sequential administration.

INTRODUCTION TO FIGURES

Figure 1: Presentation of MBP 30-44 by HLA-DQ6 to T-cell clone MS 49:D3

Figure 2: Presentation of MBP 130-144 by HLA-DQ6 to T-cell clone MS 17:A2



Figure 1. Presentation of MBP 30-44 by HLA-DQ to
T-cell clone M5 49:D3 Fi gure 2: Presentation of MBP
wa 393y HLA-DQB to T-c cl one M5 17: A2Fi BXUIF/6B3008/003673
Presentation of MBP 139-1 3 by HLA- DR2a and HLA- DR2b
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of splenocytes in response to Apitope MS7. Spl enocytes
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. admonistration of elt r PBS or
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ubcut aneous/ i ntradernmal adm nistration of either PBS
or Apitope M57 (83-99) Figure 7: Production of IFNg
and IL-2 by splenocytes obtained frommnce treated by
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obtainedfrem g rerte bieatiel PR bHCADCr DB TAT bpEMS
(83- 9§ﬁS| C protein (I\/BP) Figure 10: Patient PBMC responses
t'o ATX-M5- 1467 Figure 11: Conparison of the T cell
proliferative response to MBP prior to (visit 1) and
followng (visit 8) treatnment with ATX- M5- 1467
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l\%elln basic protein (MBP) is an 18.5 kDa
OI’AH:W)@PMWQ 019t abl e from human brain white matter. The

mature protein has 170 am no acids and the sequence is

wi dely available in the literature (see for exanple:

Chou et al (1986) J . Neurochem 46:47-53, Figure
Figure 7: Production of IFNy and IL-2 by splenocytes obtained from mice treated by

subcutaneous/intradermal administration of either PBS or Apitope MS7 (83-99)

Figure 8: Example of Snellens chart
Figure 9: Patient PBMC responses to human myelin basic protein (MBP)
Figure 10: Patient PBMC responses to ATX-MS-1467

Figure 11: Comparison of the T cell proliferative response to MBP prior to (visit 1)
and following (visit 8) treatment with ATX-MS-1467

DETAILED DESCRIPTION

The first aspect of the invention relates to a composition which comprises a plurality

of peptides from myelin basic protein.



1; Kamhol z et al (1986), PNAS 83:4962-4966, Figure 2;
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Medeveczky et al (2006), FEBS Letters 580: 545-552,
Figure 3B). MBP PEPTIDES The term "peptide" is used in
the normal sense to nean a series of residues,
typically L-am no acids, connected one to the other
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Mede?&%EQEPM elg%hfon (1983) Proteins Sltglruﬁ?ﬁ?r es And

Mol ecul ar Principles, WH Freeman and Co, New York NY).
Aut omat ed synthesis may be achi eved, for exanple,
using the ABI 43 1 A Peptide Synthesizer (Perkin

g%ﬁ] gn accordance with the instructions provided by
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peptidesand synthatiepdptide agalegues. f ol | ows: MBP 30- 44:
H Pro- Arg-Hi s- Arg- Asp-Thr-A y- Il e-Leu- Asp-Ser-1le-QGy-
Ar g- Phe- NH2 MBP 83-99:

The peptides used in the composition and kit of the present invention may be made
using chemical methods (Peptide Chemistry, A practical Textbook. Mikos Bodansky,
Springer-Verlag, Berlin.). For example, peptides can be synthesized by solid phase
techniques (Roberge JY et al (1995) Science 269: 202-204), cleaved from the resin,
and purified by preparative high performance liquid chromatography (e.g., Creighton
(1983) Proteins Structures And Molecular Principles, WH Freeman and Co, New
York NY). Automated synthesis may be achieved, for example, using the ABI 43 1 A
Peptide Synthesizer (Perkin Elmer) in accordance with the instructions provided by

the manufacturer.

The peptide may alternatively be made by recombinant means or by cleavage from a
longer polypeptide. For example, the peptide may be obtained by cleavage from full
length MBP. The composition of a peptide may be confirmed by amino acid analysis
or sequencing (e.g., the Edman degradation procedure).

The peptides used in the compositions and kits of the present invention are as follows:



H 4 u- Asn- Pro- Val - Val - H s- Phe- Phe-Lys-Asn-11e-Val - Thr -
Pro- Arg-Thr-Pro-NH 2 MBP 131- 145:

WORW/A5688T - ASp- Tyr - Lys- Sery Al a- Hi s- Lys- G y- PhePCl/6BBI0§/003673

Val - As r-NH2 MBP 140-154:

MBP %i?_g‘y- Phe-Lys-3 y-Val - Asp- Al a-d n-G y- Thr - Leu- Ser - Lys-
-Phe-NH 2 The terns "MBP 30-44", "MBP 83-99", "MBP
131- 145" and "MBP 140- 154" enconpasses nodified
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| ong as the MHC bi ndi ng-specificity of the unnodified
peptide is retained, together with its capacity to be
MBP 8399 nted to a T cell. The peptide may, for exanple,
have 5, 4, 3, 2, 1 or 0 nutations fromthe unnodified
sequence. Alternatively (or in addition) nodifications
H-GluvAyn-Peo-Vabi® alvitisBhe-Phéramsridsy-ltenBalaRimkroasied TreliveNEe
of the peptide. For exanple, D-am no acids or other
unnatural am no acids can be included, the nornal

MBquj_ggspond can be replaced by ester or al kyl backbone

., N-or C-al kyl substituents, side chain
nodi fications, and constraints such as di sul phide
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stability of the peptide, and a | onger bi ol ogi cal

lifetime. Modification of epitopes may be perforned
MBP 4bn predictions for nmore efficient Tcell

i nduction derived using the program "Peptide Bi nding

Predi ctions" devised by K Parker (NIH) which may be
H-Glj-PuedyatGlipt Vai: Adpaile-Glnr@ly- or EewrBér-Lys-1le-Phe-NH,
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Parker, K. Cet al. 1994.J.1munol. 152:163;. MBP

The RERALIARBPMRY.40€ FiomPUkaiond RtEP tiRe-1agmMesi 'MBP d80-154"
neutral or salt forns. Pharnaceutically acceptable
encorspdstes modified peptidesafiotiexamtile therpeptidessmpy be maated, topf amino
acid ifngeer‘gon, deletion or substitution, so long as the MHC binding-specificity of the
unmodified peptide is retained, together with its capacity to be presented to a T cell.
The peptide may, for example, have 5, 4, 3,2, 1 or 0 mutations from the unmodified

sequence.

Alternatively (or in addition) modifications may be made without changing the amino
acid sequence of the peptide. For example, D-amino acids or other unnatural amino
acids can be included, the normal amide bond can be replaced by ester or alkyl
backbone bonds, N-or C-alkyl substituents, side chain modifications, and constraints
such as disulphide bridges and side chain amide or ester linkages can be included.
Such changes may result in greater in vivo stability of the peptide, and a longer

biological lifetime.

Modification of epitopes may be performed based on predictions for more efficient T-
cell induction derived using the program “Peptide Binding Predictions” devised by K.

Parker (NIH) which may be found at hitp://www-bimas.dert.nih.gov/cgi-




am no groups of the peptide) and which are forned wth
i norgani ¢ aci ds such as, for exanple, hydrochloric or
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trimethylam ne, 2-ethylam no ethanol, histidine and
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i'nvention may be for prophylactic or therapeutic Use.
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thereof. In addition, if desired, the conposition nay

contain m nor anmounts of auxiliary substances such as
COMROSTKNor enul sifying agents and/ or pH buffering

agents. Buffering salts include phosphate, citrate,

acetate. Hydochloric acid and/or sodi um hydryoxi de nmay
The dompdsieion bbthe presant] ins¢ntimntmay-or fos pedphlylastae potherapeutic use.

di sacchari des nmay be used such as sucrose or

trehal ose. In the conposition, the relative ratio of
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excipients which are pharmaceutically acceptable and compatible with the active

ingredient.  Suitable excipients are, for example, water, saline (for example,
phosphate-buffered saline), dextrose, glycerol, ethanol, or the like and combinations

thereof.

In addition, if desired, the composition may contain minor amounts of auxiliary
substances such as wetting or emulsifying agents and/or pH buffering agents.
Buffering salts include phosphate, citrate, acetate. Hydochloric acid and/or sodium
hydryoxide may be used for pH adjustment. For stabilisation, disaccharides may be

used such as sucrose or trehalose.

In the composition, the relative ratio of the peptides (MBP 30-44:MBP 83-99:MBP
131-145:MBP 140-154) may be approximately 1:1:1:1. Alternatively the relative

ratios of each peptide may be altered, for example, to focus tge tolerogenic response
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. A’T%Pe {adm'nisteredtogether, in the formof a
Intradermal routes.

The method and pharmaceutical composition of the invention may be used to treat a
human subject. Typically, a physician will determine the actual dosage which will be
most suitable for an individual subject and it will vary with the age, weight and

response of the particular patient.

In a preferred embodiment a “dose escalation” protocol may be followed, where a
plurality of doses is given to the patient in ascending concentrations. Such an
approach has been used, for example, for phospholipase A2 peptides in
immunotherapeutic applications against bee venom allergy (Miiller et al (1998) J.
Allergy Clin Immunol. 101:747-754 and Akdis et al (1998) J. Clin. Invest. 102:98-
106).

KITS



m xed conposition or cocktail. However, there may be
circunstances in which it is preferable to provide the
wWEebiosiss3 separately in t formof a kit, forPCT/GB2008/003673
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disability increases. This is known as Secondary
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F&8econdar y- progressive type. As with RRVS,
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In particular, the composition/kit may be used to treat and/or prevent multiple

sclerosis and/or optical neuritis.

MULTIPLE SCLEROSIS

Multiple Sclerosis (MS) is the most common neurological disorder among young
adults (20 to 40 years old) affecting around 385,000 people in Europe and 300,000 in
the USA. It is a chronic degenerative disease of the central nervous system in which
gradual destruction of myelin occurs in patches throughout the brain and/ or spinal
cord, interfering with neural connectivity and causing muscular weakness, loss of

coordination and speech and visual disturbances.

After 10 years, about half of the individuals who are initially diagnosed with
Relapsing-Remitting MS (RRMS) find that the frequency of relapses decreases but
disability increases. This is known as Secondary Progressive MS (SPMS). Some
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OPTICAL NEURITIS

Optic Neuritis (ON) is an inflammation, with accompanying demyelination, of the
optic nerve serving the retina of the eye. It is a variable condition and can present with
any of the following symptoms: blurring of vision, loss of visual acuity, loss of some

or all colour vision, complete or partial blindness and pain behind the eye.

Optic Neuritis is one of the most frequently presenting symptoms of multiple sclerosis
and is the most common symptom at onset of MS. ON can, however, be attributable

to causes other than MS, such as ischemic optic neuropathy.
ON presents unilaterally (in one eye only) in 70% of cases.

Most typically, Optic Neuritis first affects people aged between 15 and 50 years of
age. In this age group, studies indicate that more than 50% of patients will convert to

Multiple Sclerosis within 15 years. As with MS, women are about twice as likely as
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visual accuity may conveniently be measured using a Snellens chart.

EXAMPLES

The following examples serve to illustrate the present invention, but should not be
construed as a limitation thereof. The invention particularly relates to the specific

embodiments described in these examples.

For the purpose of the Examples, the following names may be used for the MBP

peptides:

MBP peptide Name in Examples (interchangeable)
30-44 ATX-MS-01 Apitope MS1
83-99 ATX-MS-07 Apitope MS7
131-145 ATX-MS-04 Apitope MS4
140-154 ATX-MS-06 Apitope MS6
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presented by the HLA-DQ6 molecule to T-cell clones isolated from HLA-DR2

positive MS patients. T-cell activation was measured by T-cell proliferation using

[’H]-Thymidine incorporation.

Peptide antigens

MBP peptides 30-44, 130-144 and 139-153 were synthesized using L-amino acids and
standard F-moc chemistry on an Abimed AMS 422 multiple peptide synthesiser.

Antigen presenting cells

L-cells transfected with either HLA-DQ6, HLA-DR2a or HLA-DR2b, or Mgar cells
(EACC, Porton Down, UK) which express HLA-DQ, DP and DR were used as APCs.

T-cell clones



wi t hout peptide). Results Wen peptide MBP 30-44 was
presented by L cells transfected with HLA-DQG, Tcell
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DR2 posiyg istiVifiaRyar control cells - Figure 2). A third
T-cell clone isolated froma DR2 individual N5:19
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AntigempiesentaAfon@ygay| appi ng 15nmer pepti des spanning this
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.. of MBP T-cell epitopes but may al so be DQb6
withopEReHIdE} ed. I n the MBP conmposi tion of the present

i nvention, two of the peptides are HLA-DQ bi ndi ng
(MBP 30-44 and 131-145) and two are HLA- DR2 bi ndi ng
Result$yBP 140- 154 and 83-99). Therefore, peptide therapy
Wi th these apitopes nay be directed to either HLA-DR2
or HLA-DQ6 individuals. Exanple 2 - Induction of
Whett pbtideaBPVS (-1 Avis tpegsenteBebyi b calliHiransbiR2ed mathsidbAHRQ6, T-

cell C%%f@% ggéi}pgévgggve&gtfgneg%{gﬁggatfvg rgs%gr?s%s(tl .rSa%o?d ,(tgrlggtter n to
Mgar control cells) at the highest peptide concentration (Figure 1). ‘When MBP 130-
144 was presented by L cells transfected with HLA-DQ6 an even stronger response
was induced in MS 17:A2 T-cells (3.24 fold increase in proliferation compared to

Mgar control cells - Figure 2).

A third T-cell clone isolated from a DR2 individual N5:19 responded to the major
epitope MBP 140-154 and to a series of overlapping 15mer peptides spanning this
region (138-156). Peptide 139-153 stimulated proliferation of the N5:19 T-cell clone
when presented by HLA-DR?2a transfected L-cells, but not HLA-DR2b transfected L-
cells (Figure 3).

Conclusion

T-cell clones isolated from HLA-DR2 positive individuals respond to HLA-DQG6
restricted MBP T-cell epitopes. This implies that the association of HLA-DR2 with
multiple sclerosis is not confined to DR2 restriction of MBP T-cell epitopes but may
also be DQG6 restricted.
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administration of an apitope may be monitored by a reduction in T-cell proliferation

mous

when challenged with the antigen in vivo.

Peptide synthesis

Apitope MS6 (MBP peptide 140-154) was synthesised using L-amino acids and
standard F-moc chemistry on an Abimed AMS 422 multiple peptide synthesiser.

Mice and tolerance induction

HLA:DR2 transgenic mice aged 8-12 weeks were used in the study. The mice were
tolerised by pre-treatment with 100ug of Apitope MS6 in 25ul of phosphate buffered
saline (PBS) or 25ul PBS alone, by intranasal administration on days -8, -6 and -4

prior to immunisation on day 0.
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PBS 8&n%terb@ intRaAdefly could not induce tolerance to Apitope MS6.

In contrast, intranasal pre-treatment with Apitope MS6 had a profound effect on the
proliferative response of lymphocytes stimulated with this peptide. Lymphocytes
from Group B mice were unable to respond to any significant degree, even at the high
peptide concentration of 150 pg/ml (SI median 3, Figure 4). These data suggest that
Apitope MS6 has induced tolerance in lymphocytes from HLA-DR2 mice.

Lymphocytes extracted from mice which had been pre-treated and immunised with
PBS (Group C) failed to show any response to Apitope MS6 (Figure 4). This lack of
response to the peptide within Group C confirms that the proliferative response seen

in Group A was indeed a response to immunisation with Apitope MS6.

Conclusion
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assayed for the presence of |IFN-g and
subcutaneous/intradermal routes of apitope administration.

Tolerance induction

Groups of 6 or 7 age (8-12 weeks) and sex matched double transgenic mice were used.
In the first experiment one group was treated ten times intranasally with 100pg
Apitope MS7 in 25ul PBS at regular intervals over a period of three weeks. The
control group received PBS alone. In the second experiment the same amount of
‘peptide was given by subcutaneous/intradermal administration in 100pl of PBS. The

control group received the same volume of PBS.

Proliferation assay

Three days after the last administration of peptide or PBS, the spleens were harvested

and cell suspensions prepared. The splenocytes were incubation with 0.5 or 5 pg/ml
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from control mice treated with PBS a mean SI of 89 was observed. Similarly, as

shown in Figure 6 administration of Apitope MS7 by the subcutaneous/intradermal
route resulted in a decrease in mean SI from 124 in the PBS treated animals to 49 in

animals treated with Apitope MS7.

The levels of IFNy and IL-2 detected in culture supernatants from 48hr cultures are
shown in Figure 7. The repeated treatment with peptide in vivo is seen to bring about
an impressive reduction in secretion of both cytokines, paralleling the reduction in the

proliferative response.

Conclusion

These results indicate that tolerance to Apitope MS7 can be successfully induced in a

mouse model designed to mimic the human system and supports its potential for use
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Example 4A - Monitoring visual acuity

Optic Neuritis (ON) is an inflammation, with accompanying demyelination, of the
Optic Nerve serving the retina of the eye. ON is one of the most frequently presenting

symptoms of multiple sclerosis, and is the most common symptom at onset of MS.

Typical symptoms of ON include: blurring of vision, loss of visual acuity, loss of

some or all colour vision, complete or partial blindness and pain behind the eye.

The effect of treatment with ATX-MS-1467 on optic neuritis resulting from the
neuroinflammatory process involved in MS was investigated. ATX-MS-1467 was
given following the dose-escalation protocol outlined above, then one month
following treatment the patient's visual acuity was tested using a standard Snellens

chart (Figure 8).
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TABLE 1
VISIT NUMBER DOSE OF ATX-MS-1467 COMMENT
(1g)
1 - Pre-screening visit. 50 ml
blood sample collected for

immunology

2 25 No immunology sample

collected

3 50 50 ml blood sample for
immunology

4 100 50 ml blood sample for
immunology

5 400 50 ml blood sample for
immunology

6 800 50 ml blood sample for
immunology

7 800 50 ml blood sample for
immunology

8 - 50 ml blood sample for

immunology taken four
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No proliferative response or increased cytokine response was observed to ATX-MS-
1467 (Figure 10).

Conclusion

A response to MBP was observed at visit three demonstrating a heightened secretion
of IL-2 and interferon gamma, correlating with a peak in proliferation at this time
point. This increase in response is thought to be attributable to the administration of

peptides.

Importantly, however, the transient increase in cytokine secretion was followed by a
return to baseline levels of interferon gamma. There was also a significant increase in
IL-10 secretion following the second administration of ATX-MS-1467 at the highest
dose. It has previously been reported that, in animal models, specific immunotherapy
with synthetic peptides is effective and results in the induction of IL-10 secreting

regulatory T cells. The induction of IL-10 secreting regulatory T cells in mice
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Treatment of patients with ATX-MS-1467 did not generate anti-peptide antibodies.
This indicates that the use of ATX-MS-1467 is safe and correlates with the lack of

injection site complications or allergic manifestations associated with the trial.

A thorough analysis of T cell responses showed that:

a) Treatment with ATX-MS-1467 did not have a non-specific,
immunosuppressive effect. This is clearly shown by the fact that the
immune response to purified protein derivative, an antigen from
mycobacterium tuberculosis, was maintained (data not shown).

b) Treatment with ATX-MS-1467, using this protocol, did not lead to an
aggressive immune response either to ATX-MS-1467 or myelin basic

protein (data not shown).



(P=0.0313). Materials and Met hods Formnul ati ons and
dosages Each of the four peptides is manufactured
WO pwepssaent |y under contpact using solid phaseCpepriodessrs
synthesis, and purified Using HPLC. They are stored
'A%)Q@theﬁﬁﬁsin ATie MBcAH 6 oliferativa  rbspbonke Mok 1o e(Vadit 1) and
I topes VS , M54, MsS6 and M57 in phosphate huffered
Gal ifaliowiog (Visit S erenmteravimASH MS-b407 Tevsaled orighifigant

of ATX-N5-1467, desi t AT X- NS 7 A

ATx-rﬁfélcfﬂﬂ% *}%%&éoﬁets%‘i’nrﬁg ﬁé‘ #ﬁf%fl’xg’ﬁéég“ leﬁ%l‘% D e three
pepti?&i?iduﬁl@&_ﬁ)_lﬁ& tdspehdedwer MBPr £p¥l eil thowell| Dreddoden in the
escal ati on, e regi nme_enpl oys fjive dose-escal ati .
i nj eesroasRsto s prajein bio¥S. Agkingd @obe pgleHt eeffist E%re 18
gi ven, 7 ductidh@ thétd NEBP HREEVY €0
secoe%(ljd egé%%%cfg@e{ﬁﬁ@gé z‘uo ays ?ﬁsﬁﬁﬁvﬁé r% t he f;ﬁf\slg Sgg
gy d@se.03#8) er receiving all six doses of study

medi cation, the patient is assessed at four-weeks and
at 3 nonths after the final study dose. Visual accuity

MateriiRtand MibaRdR" d si ze Snellens chart for testing at 6
used, with back light illumnation and

patient sitting at 6 metres distance (Figure 8). Each
Forme%z. IS egiorp need separately for the lowest line on the
patient is able to read. This is then
Each G€RQ4 ffkr %apﬁaewalmaaﬁmcwect iffileper{dehity under ednitrmbt tieg solid
patient has read).|munoassays i) T-Cell Proliferation
phase: pegfigepméssisy el MENcdasmed Lol ey apgptoredlyophilised.
containing 1.5x106 cells in a-MEMin 48 well tissue
culture plates (Nunc International, Costar, Cornin
ATXIVIS-1488\is Y011kl : USAnixtRes pdigiopen MBR Wid, pdp6iand MS7 in

antigens at variqus concentr.atj
phosphate b%ffered saline foromtra erma argl.mu%ts%rgt{]osﬁ. are

Two strengths of ATX-MS-1467, designated ATX-MS-1467A and ATX-MS-1467B
containing 4 mg/ml and 0.5 mg/ml of peptide, respectively were prepared to allow
dose escalation. The regime employs five dose-escalating injections (25, 50, 100, 400
and 800 pg total dose) given 7 to 14 days apart. The patients then receive a second
800pg dose 7 to 14 days following the first 800 pg dose.

After receiving all six doses of study medication, the patient is assessed at four-weeks

and at 3 months after the final study dose.

Visual accuity test

A standard size Snellens chart for testing at 6 metres is used, with back

light illumination and patient sitting at 6 metres distance (Figure 8).

Each eye is examined separately for the lowest line on the chart that the patient is
able to read. This is then denoted as Visual acuity = 6 / (the line which the patient has
read).
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Quantitative real time PCR to measure RNA of cytokines (IL-2. IL-10, IFN-y and
TNF-¢

For analysis of IL-2, IL-10, IFN-y and TNF-o, PCR reactions are carried out in a
final volume of 20pl containing cDNA, PCR buffer, 6.25mM MgCl,, 0.4mM dNTP
mix, forward and reverse primers (forward primer concentrations: IL-2 300nM, IL-10
600nM, IFN-y 600nM, TNF-o. 600nM, reverse primer concentrations: IL-2 600nM,
IL-10 900nM IFN-y 900nM, TNF-o 600nM), 200nM FAM-TAMRA probe and
0.05Upl-1 Platinum Taq polymerase (Invitrogen). The cycling conditions are as
follows: an initial denaturation step at 94°C for 30s, followed by 35 cycles with 15s at
94°C and lmin at 60°C. For B-2 microglobulin, the PCR mix described above is
supplemented with 0.1uM forward and reverse primers, 3mM MgCl12 and quantitated
with SYBR Green I (Molecular Probes Inc., X30000 dilution of stock). Following a
1min denaturation step at 95°C, amplification continues with 35 cycles of 15s at 94°C,

1 min at 610C and 1min at 72°C. The PCR reactions and fluorescence detection of
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from Fj;ﬂ:?%ﬁ&@l asibodf figikeeytsa! i Ties HItA£ype of. &bBo patestn is used for
Tween) and the wells blocked with 5% FCS in PBS
lnterpmtathn of the r@%ﬁwf@ﬁﬁm@g}?ﬂi 2s%¥P-a are diluted 1 : 100
i n PBS-Tween and i ncubated in duplicate wells for one
hour at roomtenperature. After 4 washes, Goat
SerudMiti=geoEs Ahibodytssesadi sh per oxi dase conj ugat e
(Sigma) diluted 1 : 12 000 in PBS is added to each
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duplicate wells for one hour at room temperature. After 4 washes, Goat anti-human

IgG-horseradish peroxidase conjugate (Sigma) diluted 1 : 12 000 in PBS is added to
each well and the plates incubated for one hour at room temperature. After 4 washes
0.4 mg/ml of o-phenylenediamine dihydrochloride (Sigma) plus 30% hydrogen
peroxide is added and incubated at room temperature for 15-20 min. Colour
development is stopped with 2.0 M H2SO4 (50 pl) and optical density values (ODs)
measured at 490 nm with an ELISA plate reader. Results are reported as OD for
1: 100 diluted sera.

MRI scan
Inflammation in the CNS is investigated using a gadolinium-enhanced MRI scan.
The volume and number of enhancing lesions is examined and compared with the

baseline scan.
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3. A composition according to claim 1 or 2 for treating or preventing a disease.
4, A composition according to claim 1 or 2 for treating or preventing multiple
sclerosis.
5. A composition according to claim 1 or 2 for treating or preventing optic
neuritis.
6. The use of a composition according to claim 1 or 2 in the manufacture of a

medicament for treating multiple sclerosis.

7. The use of a composition according to claim 1 or 2 in the manufacture of a

medicament for treating optic neuritis.

8. A method of treating or preventing multiple sclerosis in a subject in need of
same which comprises the step of administering a composition according to claim 1

or 2 to the subject.



for sinultaneous, separate or sequenti al
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9. A method of treating or preventing optic neuritis in a subject in need of same
which comprises the step of administering a composition according to claim 1 or 2 to

the subject.

10. A method according to claim 8 or 9, in which the composition is administered

following a dose-escalation protocol.

11. A method according to any of claims 8 to 10, wherein the composition is

administered to an HLA-DQ6 or HLA-DR2 positive subject.

12. A kit which comprises the following myelin basic protein peptides:
MBP 30-44;
MBP 83-99;
MBP 131-145; and
MBP 140-154

for simultaneous, separate or sequential administration.



