
ACTAGARDINE DERIVATIVES The present disclosure relates to certain novel
compounds, pharmaceutical compositions comprising same and use of the
compounds and compositions for the treatment of microbial infection,
particularly Methicillin-resistant Staphylococcus aureus (MRSA) infection.
Many antibiotic compounds have been identified from natural sources
including microorganisms. Often the antibiotic compounds have a complicated
chemical structure and in particular a complicated stereochemical
structure. Actagardine is a natural product prepared from Actinoplanes
garbadinensis, and has antibiotic properties, see for example EP01 95359,
in particular against Streptococcus pyogenes, which causes scarlet fever
and strep throat infection. Despite the need for new antibiotics in the 22
years since publication of EP01 95359 no antibiotics derived from
actagardine have been licensed and marketed. A new family of compounds
based on deoxyactagardine B was recently disclosed in WO 2007/0831 12.
Deoxyactagardine B is prepared from A. liguriae and has a number of
distiguishing features from actagardine. Actagardine activity against MRSA
when measured by a standard test, such as minimum inhibitory concentrations
(MICs), may be as high as about 32 mg/mL, depending on the strain tested.
Thus actagardine has only low to moderate activitity against MRSA because
the higher the MIC value the less antimicrobial activity the compound has.
Deoxyactgardine B activity against MRSA when measured by a standard test,
such as minimum inhibitory concentrations (MICs), may have an activity as
high as about 32 mg/mL, depending on the strain tested. Thus
deoxyactagardine has only low to moderate activity against MRSA. MRSA is a
bacterium responsible for difficult-to-treat infections in humans and
animals. The particular strain(s) of Staphylococcus aureus labeled MRSA
is/are resistant to a large group of antibiotics called beta-lactams, which
include the penicillins and cephalosporins. The strain(s) received a
significant amount of attention in the media and was branded a "superbug".
Patients with open wounds, those who have procedures involving invasive
devices, and those with a weakened immune system are most at risk of
infection, especially during hospitalization. The infection is highly
contagious and if it is identified on a hospital ward, the ward may be
closed until it is decontaminated. Thus antimicrobial compounds with
activity against MRSA would be particularly useful. Certain novel compounds
have now been identified with activity against MRSA.Thus in one aspect
there is a provided a compound of formula (I): wherein: R1 together with
the carbon to which it is attached and the alpha-nitrogen and
alpha-carbonyl represents an amino acid residue; R2 together with the
carbon to which it is attached and the alpha-nitrogen and alphacarbonyl
represents an amino acid residue; W represents -OH Or-XNR 3R4; X represents
a bond or an amino acid residue; R3 represents H or Ci-6 alkyl; R4
represents H, C1-6 alkyl, -RA-L-Ar 1, or R3 together with R4 and the
nitrogen to which they are attached form a 5 or 6 membered heterocyclic
group optionally including a further heteroatom (for example 1, 2 or 3
further heteroatoms) selected from N, O or S, wherein said heterocyclic
group is substituted by Y-Ar 1; RA represents a bond, -C0-9 alkylC6-ioaryl,
-C0-9 alkylC5-nheteroaryl, -C1-9 heteroalkylC 5-1 iheteroaryl, -C0-9
alkylCs-ecycloalkyl, -C-I-9 heteroalkylCs- heterocyclic or -C0-9 alkylC5-11
heterocyclic group; L represents a straight or branched C0-i 5 alkyl chain
wherein optionally one or more carbons (such as 2 or 3) are replaced by a
heteroatom independently selected from N, O or S, wherein said chain is
optionally substituted by one or more (for example 1 or 2), oxo or
nitrogroups, with the proviso that a heteroatom is not bonded directly to
the N of the group -NR 3R4; Y represents a straight or branched Co-15 alkyl
chain wherein optionally one or more 



carbons (such as 2 or 3) are replaced by a heteroatom independently
selected from N, O or S, wherein said chain is optionally substituted by
one or more (for example 1 or 2), oxo or nitro groups; Ar1 represents
phenyl substituted by one or two NO2 groups or one to five (such as 2 , 3 ,
or 4) halogen groups or one or two C1-3 haloalkyl groups, or a combination
thereof; R5 together with the carbon to which it is attached and the
alpha-nitrogen and alphacarbonyl represents an amino acid residue: Z
represents H, Ci 6 alkyl, an amino acid residue or -R^Q-Ar 2; RB represents
a bond, -C0-9 alkylC 6-ioaryl, -C0-g alkylC 5-i i heteroaryl, -Co-9
alkylCa-ecycloalkyl, -C0-9 alkylC 5-n heterocycle; Q represent a straight
or branched C0-I5 alkyl chain wherein optionally one or more carbons (such
as 2 or 3) are replaced by a heteroatom independently selected from N, O or
S, wherein said chain is optionally substituted by one or more (for example
1 or 2) oxo or nitro groups; Ar2 represents phenyl substituted by one or
two NO2 groups or one to five (such as 2, 3, or 4) halogen groups or a
combination thereof; p represents 0 or 1; and the fragment: represents: or
the E isomer of the latter, wherein said compound of formula (I) comprises
at least an Ar1 group or an Ar2 group. The compounds of the present
disclosure have activity against MRSA (Methicillin resistant Staphylococcus
aureus), for example R33, 12232, R36, R34, R39, R37, R31, R40, W71, W74,
W82, W96, W97, W98 and/or W99, when measured by a standard test e.g. MIC.
Furthermore the compounds have activity against Methicillin sensitive
Staphylococcus aureus, for example G15, G20, G22, G23, G28, G30, G31, G32,
G33, G35, G12, G26, G29, SH1000 and/or 8325-4, when measured by a standard
test, such as MIC. In one embodiment the compounds of the present
disclosure advantageously have an activity against one or more strains of
MRSA of 8 mg/mL or less, such as 4 or 2 mg/mL, which represents at least a
2 fold, such as a 3 or 4 fold, increase in activity over the parent
actagardine or deoxyactagardine B compounds.- A - This is particularly
surprising because compounds derived from a "parent" compound have worse
activity than the parent compound, for example deoxyactagardine B
L/-[1-(1-methyl-4-piperidinyl)piperazine]monocarboxamide and
deoxyactagardine B L/-[1-(3- dimethylamino propyl)piperazine]
monocarboxamide have an MIC against Stapholococcus aureus strains R33 and
SH1 000 of approximately 64mL/mL, that is to say they have poor activity
against MRSA. Whilst not wishing to be bound by theory it is thought that
the specifically substituted phenyl moiety characterising the compound of
the present disclosure contributes significantly the special properties
observed herein. The compounds of the present disclosure have activity
against a number of microbes, for example those listed herein, which may
make them suitable for use as broad spectrum antibiotics, for example the
compounds of the present disclosure generally have antimicrobial activity
against Vancomycin intermediate Staphylococcus aureus for example strains
V99, Ml, Mu3, 26, Mu50, 2, NJ, and/or vancomycin sensitive or resistant
enterococci, for example E. faecalis 7754422, GRL05022, GRL05023, GRL05024,
GRL05026, GRL05027, GRL05029, GRL05030, GRL05031, GRL05032, GRL05033,
GRL05034, GRL05035, 7757400, 9758512 and/or 7791220 or E. faecium 7865229,
19579, 7662769, 7634337, 7865532, 9709024, 9710577, 9704998, and/or
7860190, when measured by a standard test, such as MIC. Thus compounds of
the disclosure have activity against Staphylococcus aureus and may
additionally or alternatively have activity against enterococci, and/or S.
pyogenes and/or Streptococcus pneumoniae. Brief Description of the Drawings
Figure 1 shows the activity of the compound of Example 1a in a mouse
bacteraemia model for 



Staphylococcus aureus methicillin resistant (ATCC 33591) as a function of
cumulative survival rate over time (post-inoculation). (J.) represents the
compound of Example 1, (B) represents vancomycin, and (It) represents the
vehicle. The compound of Example 1a and vancomycin were administered
subcutaneously (both 3mg/Kg). Figure 2 shows the efficacy of intravenous
administration of the compound of Example 1a and vancomycin, dosed at 5,
10, 20, 30, 40 mg/Kg after 2 hours and 14 hours with evaluation at 26 hours
on the CFU/Kg in isolated homogenised thigh muscle of neutropaenic mice -
(MRSA) Staphylococcus aureus, methicillin resistant (ATCC 33591). Figure 3
shows a determination of plasma half life of the compound of Example 1a in
the mouse. After i.v. dosing in male CD-1 mice the concentration of
compound of Example 1a in blood plasma (mg/mL) was determined after 10, 20,
30, 60, 120 and 240 mins. Figure 4 is a HPLC chromatogram of
Deoxyactagardine B. Figure 5 is a HPLC chromatogram of Example 1 reaction
mixture. Figure 6 is a HPLC chromatogram of Example 1 after purification.
Detailed Description Alkyl in the context of the present disclosure refers
to straight chain or branched chain alkyl, for example methyl, ethyl,
n-propyl, isopropyl, n-butyl ort-butyl. Heterocyclic group as employed
herein is a saturated or partially unsaturated ring (i.e. a non-aromatic
mono or bicyclic ring) comprising one or more heteroatoms selected from O,
Nand S, for example a 5 or 6 membered heterocycle group such as pyrroline
(in particular 1, 2 or 3-pyrroline), pyrrolidine, tetrahydrofuran,
tetrahydrothiophene, pyrazoline (in particular 2 or 3- pyrazoline),
2-imidazoline, pyrazolidine, imidazolidine, 3-dioxolane, thiazolidine,
isoxazolidine, pyran (in particular 2H or4H-pyran), 3,4-dihydro-2H-pyran,
piperidine, 1,4-oxazine, 1,4-dioxine, piperazine, morpholine, 1,4-dioxane.
It will be understood that in definitions employed herein, such as C5-11
heterocycle, that the heteroatom may replace a carbon atom in the ring and
therefore C5-H heterocycle and a 5 to 11 membered heterocycle are used
interchangeably. Other definitions of heterocycles will be construed
similarly. The heterocycle may be linked through carbon or nitrogen.
Cycloalkyl as employed herein refers to a saturated or partially
unsaturated carbocyclic ring, i.e. a non-aromatic carbocyclic ring, for
example cyclopropyl, cyclopentyl or cyclohexyl. Heteroaryl as employed
herein refers to an aromatic carbocycle comprising one or more heteroatoms
selected from O, N or S including a bicyclic system wherein one or both
rings are aromatic, for example a 5-1 1 membered heteroaryl, such as
pyrrole, furan, thiophene, pyrazole, imidazole, oxazole, isoxazole,
thiazole, isothiazole, triazole, oxadiazole, furazan, tetrazole, pyridine,
pyridazine, pyrimidine, pyrazine, triazine, 1H-pyrrolizine, indolizine,
indole, isoindole, benzofuran, isobenzofuran, indoline, isoindoline,
benzothiophene, indazole, benzimidazole, purine, quinoline, isoquinoline,
chromane, isochromane, chromene, cinnoline, quinazoline, quinoxaline,
naphthyridine or phthalazine. It will be understood that in definitions
employed herein, such as C5-11 heteraryl, that the heteroatom may replace a
carbon atom in the ring and therefore C5--I 1 heteroaryl and a 5 to 11
membered heteroaryl are used interchangeably. Other definitions of
heteroaryls will be construed similarly. The heteroaryl may be linked
through carbon or a nitrogen, as appropriate, in particular carbon. Halogen
as employed herein refers to fluoro, chloro or bromo, such as fluoro or
chloro. Haloalkyl as employed herein refers to alkyl groups having 1 to 6
halogen atoms, for example 1 to 5 halogens , such as per haloalkyl, in
particular perfluoroalkyl, more specifically -CCI2CCI3, CCI3, -CF2CF3 or
-CF3. Heteroalkyl as employed herein is an alkyl represents a straight or
branched C0-1Salkyl chain wherein optionally one or more carbons (such as 2
or 3) are replaced by a heteroatom independently selected from N, O or S,
wherein said chain is optionally substituted by one or more (for example 1
or 2), oxo or nitro groups. In relation to a saturated or unsaturated,
branched or unbranched alkyl chain, wherein a carbon is replaced by a
heteroatom selected from O, N or S, it will be clear to persons skilled in
the art that the heteroatom may replace a primary, secondary or tertiary
carbon, that is 



-CH3, -CH2- , a -CH- or a branched carbon group, as technically
appropriate. In one embodiment Ar1 represents phenyl substituted by one or
two NO2 groups or one to five (such as 2, 3, or 4) halogen groups, or a
combination thereof. In one embodiment R1 together with the carbon to which
it is attached and the alphanitrogen and alpha-carbonyl is a natural amino
acid. In one embodiment R1 together with the carbon to which it is attached
and the alphanitrogen and alpha-carbonyl is an amino acid residue selected
from alanine, cysteine, aspartic acid, glutamic acid, phenylalanine,
glycine, histidine, issleucine, lysine, leucine, methionine,asparagine,
proline, glutamine, arginine, serine, threonine, valine, tryptophan and
tyrosine, for example phenylalanine, valine, leucine or isoleucine, such as
valine, leucine or isoleucine, in particular valine. In one embodiment R2
together with the carbon to which it is attached and the alphanitrogen and
alpha-carbonyl is a natural amino acid. In one embodiment R2 together with
the carbon to which it is attached and the alphanitrogen and alpha-carbonyl
is an amino acid residue selected from alanine, cysteine, aspartic acid,
glutamic acid, phenylalanine, glycine, histidine, isoleucine, lysine,
leucine, methionine, asparagine, proline, glutamine, arginine, serine,
threonine, valine, tryptophan and tyrosine, for example phenylalanine,
valine, leucine or isoleucine, such as valine, leucine or isoleucine, in
particular leucine. In one embodiment R1 is valine and R2 is leucine. In
one embodiment R1 is isoleucine and R2 is valine. In one embodiment X
represents a bond. When X is a bond then it is to be understood that the
nitrogen of -NR 3R4 WiII be attached directly to the carbon of the
carbonyl. In an alternative embodiment X is a natural amino acid, for
example selected from alanine, cysteine, aspartic acid, glutamic acid,
phenylalanine, glycine, histidine, isoleucine, lysine, leucine, methionine,
asparagine, proline, glutamine, arginine, serine, threonine, valine,
tryptophan and tyrosine, such as arginine. In one embodiment R3 represents
H. In an alternative embodiment R3 represent methyl, ethyl, propyl or
butyl. In one embodiment R4 is H. In an alternative embodiment R4 represent
methyl, ethyl, propyl or butyl. In one embodiment, when R4 represents H or
Ci -6 alkyl, then Z represents -RBQ- Ar 2. In an alternative embodiment R4
represents -RA-L-Ar 1. When R4 represents -RA-L-Ar 1, Z may for example
represent H, Ci -6 alkyl or an amino acid residue. In an alternative
embodiment R4 is -RA-L-Ar 1 and Z represents -RB-Q-Ar 2. In another
alternative embodiment R3 and R4 together with the nitrogen to which they
are attached form a 5 or 6 membered heterocyclic group optionally including
a further heteroatom (for example 1, 2, or 3) selected from N, O, and S,
for example pyrrolidine, piperidine, piperazine, such as piperazine or
piperidine. In one embodiment RA represents a bond, -C0-9 alkylC 6-ioaryl,
-C0-9 alkylC 5-11 heteroaryl, -Co-9 alkylCs-ecycloalkyl or a -C0-g alkylC
5-n heterocyclic group. In one embodiment RA is a bond. When RA is a bond
then it will be understood that L or Ar1, as appropriate, is directly
linked to the nitrogen Of-NR 3R4. In one embodiment RA is C0-g alkylC
6-10aryl, such as C1 alkyl-, C2 alkyl-, C3 alkyl-, C4 alkyl-, C5 alkyl-, C6
alkyl-, C alkyl- or C8 alkyl-phenyl or napthyl, in particular phenyl. When
C0 is employed then C6-ioaryl will be linked directly to the nitrogen Of-NR
3R4. In an alternative embodiment RA is C0-9 alkylC 5-11 heteroaryl, C0-9
alkylC 3-6cycloalkyl, or a -Co-9 alkylCs-1 1 heterocyclic group. In an
alternative embodiment RA is C0-9 alkylCs-nheteroaryl, such as C1 alkyl-,
C2 alkyl-, C3 alkyl-, C4 alkyl-, C5 alkyl-, C6 alkyl-, C7 alkyl- or C8
alkyl-heteroaryl, for example selectedfrom pyrrole, furan, thiophene,
pyrazole, imidazole, oxazole, isoxazole, thiazole, isothiazole, triazole,
oxadiazole, furazan, tetrazole, pyridine, pyridazine, pyrimidine, pyrazine,
triazine, 1Hpyrrolizine, indolizine, indole, isoindole, benzofuran,
isobenzofuran, indoline, isoindoline, benzothiophene, indazole,
benzimidazole, purine, quinoline, isoquinoline, chromane, isochromane,
chromene, cinnoline, quinazoline, quinoxaline, naphthyridine or
phthalazine. 



In one embodiment RA is C0-9 alkylC^ecycloalkyl, for example C1alkyl-, C2
alkyl-, C3 alkyl-, C4 alkyl-, C5 alkyl-, C6 alkyl-, C7 alkyl- or C8
alkyl-C3.6cycloalkyl selected from cyclopropyl, cyclopentyl or cyclohexyl.
When C0 is employed then C3-6cycloalkyl will be linked directly to the
nitrogen Of-NR 3R4. In one embodiment RA is -C0- alkylC5-11 heterocyclic
group for example C1alkyl-, C2 alkyl-, C3 alkyl-, C4 alkyl-, C5 alkyl-, C6
alkyl-, C7 alkyl- or C8 alkyl-heterocyclic group for example selected from
pyrroline (such as 1, 2 or 3-pyrroline), pyrrolidine, tetrahydrofuran,
tetrahydrothiophene, pyrazoline (such as 2 or 3-pyrazoline), 2-imidazoline,
pyrazolidine, imidazolidine, 3-dioxolane, thiazolidine, isoxazolidine,
pyran (such as 2H or4H-pyran), 3,4-dihydro-2H-pyran, piperidine,
1,4-oxazine, 1,4-dioxine, piperazine, morpholine and 1,4-dioxane. When C0
is employed then C5-11 heterocycle will be linked directly to the nitrogen
Of-NR 3R4. Clearly RA is a linking group and thus when it comprises a ring
such as a cycloalkyl, heterocycle, heteroaryl or aryl then LAr1 may be
attached via the ring. L in one embodiment is C0. When L is C0 the Ar1 may
be linked directly to the nitrogen of -NR 3R4. Alternatively when L is C0
then Ar1 may be linked to RA. In an alternative embodiment L is a straight
or branched, such as straight, C1-9 alkyl chain wherein optionally one or
more, such as one, carbon(s) is/are replaced by a heteroatom selected from
O, N and S, such as N1and optionally substituted by oxo (e.g. 1 or 2). For
example L is a straight C1 3 alkyl chain (such as Ci alkyl), wherein none
of the carbons are replaced by a heteroatom, e.g. wherein the chain does
not bear any optional substituents. Alternatively, L is a straight C6.g
alkyl chain, wherein one carbon is replaced by a heteroatom, such as N, and
the chain optionally bears one oxo substituent, in particular
-(CH2)iNH(CH2)j or-(CH 2)kNHC(0)- wherein i is an integer 1 to 12, j is 0
or 1 and k is and integer 1 to 14 such as -CH 2CH2CH2NHCH2- or -CH
2CH2CH2NHC(O)-. In one embodiment a heteroatom in L is separate from the
nitrogen of -NR3R4 by at least two carbon atoms. In one embodiment Y
represents C0. When Y is C0 the Ar1 will be linked directly to the relevant
heterocycle group. In an alternative embodiment Y is a straight or
branched, such as straight, C1-5 alkyl chain (for example C2, C3 or C4
chain, such as a C4 alkyl chain) wherein optionally one or more, such as
one, carbon(s) is/are replaced by a heteroatom selected from O, N and S,
such as N, and optionally substituted by oxo (for example 1 or 2 oxo
substituents, in particular on carbon), such as -CH2- or -CH2CH2NHC(O)-. In
one embodiment Ar1 is phenyl substituted by 1, 2, 3, 4, or 5 halogen
groups, for example: 1 halogen group, such as 2-chloro, 3-chloro, 4-chloro,
2-fluoro, 3-fluoro, 4-fluoro;2 halogen groups, such as di-fluoro,
di-chloro, di-bromo (such as 2,3; 2,4; 2,5; 2,6; 3,4; 3,5 halo); or 3
halogen groups such as tri-fluoro or tri-chloro; in particular 4-chloro,
3,5 di-chloro, 3,4 di-chloro, 2,4 di-chloro, 3,5 di-fluoro, 3,4 di-fluoro,
2,4-di-fluoro, 2-fluoro4-bromo, especially 4-chloro, 3,5 di-chloro, 3,4
di-chloro, 2,4-di-chloro or 2,4-di-fluoro. In an alternative embodiment Ar1
is phenyl substituted by one or two nitro groups such as 2,3; 2,4; 2,5;
2,6; 3,4; 3,5 di-nitro, e.g. 2-nitro, 3-nitro, 4-nitro, 3,5-nitro,
3,4-nitro or 2,4-nitro. In one embodiment Ar1 is phenyl substituted by 1,
2, 3 or 4 halogens and 1 or 2 nitro groups, with the proviso that the
phenyl bears at most 5 substituents. In an alternative embodiment Ar1 is
phenyl substituted by one or two haloalkyl groups, for example 2-haloalkyl,
3-haloalkyl, 4-haloalkyl, 3,5 di-haloalkyl, 3,4 di-haloalkyl,
2,4-dihaloalkyl, especially wherein the haloalkyl is -CF3. In one
embodiment the fragment -NR3R4 represents -piperazinyl(CH 2)nphenyl wherein
phenyl is substituted by one or two NO2 groups or one to five (such as 2,
3, or 4) halogen groups, for example as defined above, and n represents 0
or 1. In one embodiment the fragment -NR3R4 represents -piperazinyl(CH
2)nphenyl wherein phenyl is substituted by one or two haloalkyl groups, for
example as defined above, and n represents 0 or 1. 



In one embodiment the fragment -NR3R4 is -piperazinyl substituted in the 4
position by -CH2phenyl the latter bearing one or two groups selected from
NO2, chloro and bromo. In one embodiment the fragment -NR3R4 does not
represent -piperazinyl substituted in the 4 position by -CH2phenyl wherein
phenyl is substituted by one or two groups selected from NO2, chloro and
bromo, in particular wherein the scaffold is actagardine. In one embodiment
the compound is not actagardine [4-(4'-bromobenzyl)piperazine]
monocarboxamide, actagardine [4-(4'-chlorobenzyl)piperazine]monocarboxamide
or actagardine [4-(4'-nitrobenzyl)piperazine]monocarboxamide In one aspect
the fragment -NR3R4 represents -piperazinylCH2CH2NHC(O)phenyl, wherein
phenyl is substituted by one or two NO2 groups or one to five (such as 2,
3, or 4) halogen groups, for example as defined above. In one aspect the
fragment -NR3R4 represents -piperazinylCH2CH2NHC(O)phenyl, wherein phenyl
is substituted by one or two haloalkyl groups, for example as defined
above. In one embodiment R5 represents a natural amino acid residue, for
example selected from alanine, cysteine, aspartic acid, glutamic acid,
phenylalanine, glycine, histidine, isoleucine, lysine, leucine, methionine,
asparagine, proline, glutamine, arginine, serine, threonine, valine,
tryptophan and tyrosine, such as phenylalanine, valine, leucine or
isoleucine, in particular valine or leucine. In one embodiment Z represents
H, Ci-6 alkyl, for example methyl, ethyl, propyl or butyl, or an amino acid
residue, for example selected from alanine, cysteine, aspartic acid,
glutamic acid, phenylalanine, glycine, histidine, isoleucine, lysine,
leucine, methionine, asparagine, proline, glutamine, arginine, serine,
threonine, valine, tryptophan and tyrosine, such as alanine or serine. In
one embodiment Z is H or ala, such as H. In one embodiment Z is
phenylalanine.In an alternative embodiment Z represents -R^Q-Ar 2. In one
embodiment RB is a bond. When RB is a bond then it will be understood that
Q or Ar2, as appropriate, is directly linked to the terminal nitrogen of
the amino acid at position 1. In an alternative embodiment RB is C0-9
alkylC6-i 0aryl, such as C-] alkyl-, C2 alkyl-, C3 alkyl-, C4 alkyl-, C5
alkyl-, C6 alkyl-, C7 alkyl- or C8 alkyl-phenyl or napthyl, in particular
phenyl. When C0 is employed then C6-iOaryl will be linked directly to the
terminal nitrogen of the amino acid at position 1. In an alternative
embodiment RB is -C0-9 alkyl C5-ioheteroaryl, such as Ci alkyl-, C2 alkyl-
, C3 alkyl-, C4 alkyl-, C5 alkyl-, C6 alkyl-, C7 alkyl- or C8
alkyl-heteroaryl, wherein said heteroaryl is selected, for example from
pyrrole, furan, thiophene, pyrazole, imidazole, oxazole, isoxazole,
thiazole, isothiazole, triazole, oxadiazole, furazan, tetrazole, pyridine,
pyridazine, pyrimidine, pyrazine, triazine, 1H-pyrrolizine, indolizine,
indole, isoindole, benzofuran, isobenzofuran, indoline, isoindoline,
benzothiophene, indazole, benzimidazole, purine, quinoline, isoquinoline,
chromane, isochromane, chromene, cinnoline, quinazoline, quinoxaline,
naphthyridine or phthalazine. When C0 is employed then C5.10heteroaryl will
be linked directly to the terminal nitrogen of the amino acid at position
1. In one embodiment RB is -C0-9 alkylCs-eCycloalkyl, for example C1
alkyl-, C2 alkyl-, C3 alkyl-, C4 alkyl-, C5 alkyl-, C6 alkyl-, C7 alkyl- or
C8 alkyl-Cs-ecycloalkyl, wherein said cycloalkyl is selected from
cyclopropyl, cyclopentyl or cyclohexyl. When C0 is employed then
C3.6cycloalkyl will be linked directly to the terminal nitrogen of the
amino acid at position 1. In one embodiment RB is C0-9 alkylCs-n
heterocyclic group for example Ci alkyl-, C2 alkyl-, C3 alkyl-, C4 alkyl-,
C5 alkyl-, C6 alkyl-, C7 alkyl- or C8 alkyl-heterocyclic group, for example
wherein said heterocyclic group is selected from pyrroline (such as 1, 2 or
3-pyrroline), pyrrolidine, tetrahydrofuran, tetrahydrothiophene, pyrazoline
(such as 2 or 3-pyrazoline), 2-imidazoline, pyrazolidine, imidazolidine,
3-dioxolane, thiazolidine, isoxazolidine, pyran (such as 2H or4H-pyran),
3,4-dihydro-2H-pyran, piperidine, 1,4-oxazine, 1,4-dioxine, piperazine,
morpholine and 1,4-dioxane. When C0 is employed then C5-11 heterocycle will
be linked directly to the terminal nitrogen of the amino acid at position
1. Q in one embodiment is C0. When Q is C0 then it will be understood that
Ar2 may be 



directly linked to the terminal nitrogen of the amino acid at position 1.
In an alternative embodiment Q is a straight or branched, such as straight,
C1-9 alkyl chain wherein optionally one or more, such as one, carbon(s)
is/are replaced by a heteroatom selected from O, N and S, such as N, and
optionally substituted by oxo. For example Q is a straight C1-3 alkyl chain
(such as C1 alkyl), wherein none of the carbons are replaced by a
heteroatom, in particular wherein the chain does not bear any optional
substituents. Alternatively, Q is a straight C6-9 alkyl chain, wherein one
carbon is replaced by a heteroatom, such as N, and the chain optionally
bears one oxo substituent, in particular -(CH 2)fNH(CH2)g or -(CH
2)hNHC(O)- wherein f is an integer 1 to 12, g is 0 or 1 and h is and
integer 1 to 14, such as -CH 2CH2CH2NHCH2- or -CH2CH2CH2NHC(O)-. In one
embodiment Ar2 is phenyl substituted by 1, 2, 3, 4 or 5, such as 2 halogen
groups, for example di-fluoro, di-chloro ordi-bromo, in particular
4-chloro, 3,5-di-chloro, 3,4 dichloro, 2,4-di-chloro or 2,4-di-fluoro. In
an alternative embodiment Ar2 is phenyl substituted by one or two nitro
groups, for example 4-nitro, 3,5-nitro, 3,4-nitro or 2,4-nitro. In one
embodiment p is 0. In one embodiment p is 1. In one embodiment the
fragment: In an alternative embodiment the fragment: In one embodiment W
represents -OH. In one embodiment there is provided a compound of formula
(II) comprises at least an Ar1 group or an Ar2 group wherein R1, R2, R3,
R4, R5, Z and p are defined above: In one embodiment there is provided a
compound which has a formula (III) wherein R1, R2, Z, YAr1 and p are as
defined above for compounds of formula (I) and said compound of formula
(III) comprises at least an Ar1 group or an Ar2 group:In one embodiment
there is provided a compound of formula (IV): (IV)wherein R1, R2, R3, Z, L
and Ar1 are defined above for compounds of formula (I) and said compound of
formula (IV) comprises at least an Ar1 group or an Ar2 group. Various
aspects of the disclosure are provided in paragraphs 1 to 64 below.
Paragraph 1 in one aspect there is provided a compound of formula (I), as
defined above wherein: R1 together with the carbon to which it is attached
and the alpha-nitrogen and alphacarbonyl represents an amino acid residue,
R2 together with the carbon to which it is attached and the alpha-nitrogen
and alphacarbonyl represents an amino acid residue, W represents -OH or
-XNR3R4, X represents a bond or an amino acid residue, R3 represents H or
Ci-6 alkyl, R4 represents H, C1-6 alkyl, -RA-L-Ar\ or R3 together with R4
and the nitrogen to which they are attached form a 5 or 6 membered
heterocyclic group optionally including a further hetero atom selected from
N, O or S, substituted by YAr1, RA represents a bond, C0-9 alkylC 6-i
0aryl, -C0-9 alkylC5-11 heteroaryl, -C0-9 alkylCs^cycloalkyl, -Co-9 alkylC
5.11 heterocycle group; L represents a straight or branched C0-i 5 alkyl
chain wherein optionally one or more carbons (such as two or three) are
replaced by a heteroatom independently selected from N, O or S, wherein a
carbon in said chain is optionally substituted by one or more, oxo or nitro
groups with the proviso that a heteroatom is not bonded directly to the N
of the group -NR3R4; Y represents a straight or branched C0.15 alkyl chain
wherein optionally one or more carbons (such as two or three) are replaced
by a heteroatom independently selected from N, O or S, wherein a carbon in
said chain is optionally substituted by one or more oxo or nitro groups;
Ar1 represents phenyl substituted by one or two NO2 groups or one to five
such as 2, 3, or 4 halogen groups; R5 together with the carbon to which it
is attached and the alpha-nitrogen and alphacarbonyl 



represents an amino acid, Z represents H, Ci-6 alkyl, an amino acid residue
or -R O-Ar 2; RB represents a bond, -C0-9 alkylC6-10aryl, -C0-9 alkylC5-i
0heteroaryl, -C0-9 alkylCs^cycloalkyl, -Co-9 alkyl C5-10 heterocyclyl; Q
represent a straight or branched C0-15 alkyl chain wherein optionally one
or more carbons (such as two or three) are replaced by a heteroatom
independently selected from N, O or S, wherein a carbon in said chain is
optionally substituted by one or more halogen, oxo or nitro groups Ar2
represents phenyl substituted by one or two NO2 groups or one to five such
as 2, 3 , or 4 halogen groups; p represents 0 or 1; and the
fragment:represents: or the E isomer of the latter, with the proviso that a
compound of formula (I) comprise at least an Ar1 group or an Ar2 group.
Paragraph 2 in one aspect there is provided a compound of formula (I)
according to paragraph 1, wherein R1 together with the carbon to which it
is attached and the alpha-nitrogen and alpha-carbonyl represents an amino
acid residue selected from alanine, cysteine, aspartic acid, glutamic acid,
phenylalanine, glycine, histidine, isoleucine, lysine, leucine, methionine,
asparagine, proline, glutamine, arginine, serine, threonine, valine,
tryptophan and tyrosine. Paragraph 3 in one aspect there is provided a
compound of formula (I) according to paragraph 2, wherein R1 together with
the carbon to which it is attached and the alpha-nitrogen and
alpha-carbonyl represents phenylalanine, valine, leucine or isoleucine.
Paragraph 4 in one aspect there is provided a compound of formula (I)
according to paragraph 3, wherein in R1 together with the carbon to which
it is attached and the alphanitrogen and alpha-carbonyl represents
represents valine, leucine or isoleucine. Paragraph 5 in one aspect there
is provided a compound of formula (I) according to any one of paragraphs 1
to 4, wherein R2 together with the carbon to which it is attached and the
alphanitrogen and alpha-carbonyl represents an amino acid residue selected
from alanine, cysteine, aspartic acid, glutamic acid, phenylalanine,
glycine, histidine, isoleucine, lysine, leucine, methionine, asparagine,
proline, glutamine, arginine, serine, threonine, valine, tryptophan and
tyrosine. Paragraph 6 in one aspect there is provided a compound of formula
(I) according to paragraph 5, wherein R2 together with the carbon to which
it is attached and the alpha-nitrogen and alpha-carbonyl represents
phenylalanine, valine, leucine or isoleucine. Paragraph 7 in one aspect
there is provided a compound of formula (I) according to paragraph 6,
wherein R2 together with the carbon to which it is attached and the
alpha-nitrogen and alpha-carbonyl represents valine, leucine or isoleucine.
Paragraph 8 in one aspect there is provided a compound of formula (I)
according to any one of paragraph 1 to 7, wherein X represents a bond.
Paragraph 9 in one aspect there is provided a compound of formula (I)
according to any one of paragraph 1 to 7, wherein X represents an amino
acid residue selected from alanine, cysteine, aspartic acid, glutamic acid,
phenylalanine, glycine, histidine, isoleucine, lysine, leucine, methionine,
asparagine, proline, glutamine, arginine, serine, threonine, valine,
tryptophan and tyrosine. Paragraph 10 in one aspect there is provided a
compound of formula (I) according to paragraph 9, wherein X represents
arginine.Paragraph 11 in one aspect there is provided a compound of formula
(I) according to any one of claims 1 to 10, wherein R3 represents H.
Paragraph 12 in one aspect there is provided a compound of formula (I)
according to any one of paragraph 1 to 10, wherein R3 represents methyl,
ethyl, propyl or butyl. Paragraph 13 in one aspect there is provided a
compound of formula (I) according to any one of paragraph 1 to 12, wherein
R4 represents H. Paragraph 14 in one aspect there is provided a compound of
formula (I) according to any one 



of paragraph 1 to 12, wherein R4 represents methyl, ethyl, propyl or butyl.
Paragraph 15 in one aspect there is provided a compound of formula (I)
according to any one of paragraph 1 to 12, wherein R4 represents -RA-L-Ar
1. Paragraph 16 in one aspect there is provided a compound of formula (I)
according to any one of paragraph 1 to 12, wherein R3 and R4 together with
the nitrogen to which they are attached form a 5 or 6 membered heterocyclic
group optionally including a further heteroatom selected from N, O and S.
Paragraph 17 in one aspect there is provided a compound of formula (I)
according to paragraph 16, wherein the heterocyclic group is selected from
pyrrolidine, piperidine, piperazine. Paragraph 18 in one aspect there is
provided a compound according to paragraph 17, wherein the compound has a
formula (III) as defined above, wherein R1, R2, Z, YAr1 and p are as
defined above for compounds of formula (I). Paragraph 19 in one aspect
there is provided a compound of formula (I) according to paragraph 15,
wherein RA is a bond. Paragraph 20 in one aspect there is provided a
compound of formula (I) according to paragraph 15, wherein RA represents
-C0.g alkylC6-io aryl. Paragraph 2 1 in one aspect there is provided a
compound of formula (I) according to paragraph 20, wherein -C6.io aryl is
phenyl or naphthyl. Paragraph 22 in one aspect there is provided a compound
of formula (I) according to paragraph 15, wherein RA represents -C0.9
alkylC5-11 heteroaryl. Paragraph 23 in one aspect there is provided a
compound of formula (I) according to paragraph 15, wherein RL represents
-C0.9 alkylC5-1 i heterocycle. Paragraph 24 in one aspect there is provided
a compound of formula (I) according to paragraph 15, wherein RA represents
C0.9 alkylCa-ecycloalkyl. Paragraph 25 in one aspect there is provided a
compound according to paragraph 15 wherein the compound has a formula (IV),
as defined above, wherein R1, R2, R3, Z, L and Ar1 are defined above for
compounds of formula (I). Paragraph 26 in one aspect there is provided a
compound of formula (I) according to any one of paragraphs 15 and 19 to 25,
wherein L represents C0. Paragraph 27 in one aspect there is provided a
compound of formula (I) according to any one of paragraphs 15 and 19 to 25,
wherein L represents a straight or branched C1-9 alkyl chain wherein
optionally one or more, such as one, carbon(s) is/are replaced by a
heteroatom selected from O, N and S.Paragraph 28 in one aspect there is
provide a compound of formula (I) according to paragraphs 15 and 19 to 25
wherein L represents -(CH2)iNH(CH2)j wherein i is an integer 1 to 12, j is
0 or 1, such as -(CH2)3NHCH2- . Paragraph 29 in one aspect there is
provided a compound of formula (I) according to paragraph 16, 17 or 18,
wherein Y represents C0. Paragraph 30 in one aspect there is provided a
compound of formula (I) according to paragraph 16, 17 or 18, wherein Y
represent a straight or branched C1-Salky! chain wherein optionally one or
more, such as one, carbon(s) is/are replaced by a heteroatom selected from
O, N and S and a carbon in the chain is optionally substituted by oxo.
Paragraph 31 in one aspect there is provided a compound of formula (I)
according to paragraph 30, wherein Y represent -CH2- or -CH2CH2NHC(O)-.
Paragraph 32 in one aspect there is provided a compound of formula (I)
according to any one of paragraphs 15 to 3 1, wherein Ar1 represents phenyl
substituted by 1, 2, 3, 4, or 5 halogen groups. Paragraph 33 in one aspect
there is provided a compound of formula (I) according to paragraph 32,
wherein the halogen groups are selected from mono or di-fluoro, mono- or
di-chloro and di-bromo. Paragraph 34 in one aspect there is provided a
compound of formula (I) according to paragraph 33, wherein the groups are
selected from 4-chloro, 3,5-di-chloro, 3,4-di-chloro, 2,4- 



di-chloro and 2,4-di-fluoro. Paragraph 35 in one aspect there is provided a
compound of formula (I) according any one of paragraph 32 to 34, wherein
-NR3R4 represents -piperazinyl(CH 2)nphenyl, wherein n represents 0 or 1,
or -piperazinylCH2CH2NHC(O)phenyl substituted by said halogen group(s).
Paragraph 36 in one aspect there is provided a compound of formula (I)
according to any one of paragraph 15 to 3 1, wherein Ar1 represents phenyl
substituted by one or two nitro groups. Paragraph 37 in one aspect there is
provided a compound of formula (I) according to paragraph 36, wherein the
nitro groups are selected from 4-nitro, 3,5-di-nitro, 3,4-di-nitro and
2,4-di-nitro. Paragraph 38 in one aspect there is provided a compound of
formula (I) according to paragraph 36 or 37, wherein -NR3R4 represents
-piperazinyl(CH 2)nphenyl, wherein n represents 0 or 1, or
-piperazinylCH2CH2NHC(O)phenyl substituted by said nitro group(s).
Paragraph 39 in one aspect there is provided a compound of formula (I)
according to any one of paragraphs 1 to 38, wherein R5 represents an amino
acid residue, for example selected from alanine, cysteine, aspartic acid,
glutamic acid, phenylalanine, glycine, histidine, isoleucine, lysine,
leucine, methionine, asparagine, proline, glutamine, arginine, serine,
threonine, valine, tryptophan and tyrosine. Paragraph 40 in one aspect
there is provided a compound of formula (I) according to paragraph 39,
wherein R5 represents phenylalanine, valine, leucine or isoleucine.
Paragraph 41 in one aspect there is provided a compound of formula (I)
according to any one of paragraphs 1 to 40, wherein Z represents
H.Paragraph 42 in one aspect there is provided a compound of formula (I)
according to any one of paragraphs 1 to 40, wherein Z represents methyl,
ethyl, propyl or butyl. Paragraph 43 in one aspect there is provided a
compound of formula (I) according to any one of paragraphs 1 to 40, wherein
Z represents an amino acid residue selected from alanine, cysteine,
aspartic acid, glutamic acid, phenylalanine, glycine, histidine,
isoleucine, lysine, leucine, methionine, asparagine, proline, glutamine,
arginine, serine, threonine, valine, tryptophan and tyrosine. Paragraph 44
in one aspect there is provided a compound of formula (I) according to
paragraph 43, wherein the amino acid is alanine or serine. Paragraph 45 in
one aspect there is provided a compound of formula (I) according to any one
of paragraph 1 to 40, wherein Z represents -R^Q-Ar 2. Paragraph 46 in one
aspect there is provided a compound of formula (I) according to paragraph
45 wherein RB represents a bond. Paragraph 47 in one aspect there is
provided a compound of formula (I) according to paragraph 45 wherein RB
represents C0-9 alkylC -io aryl. Paragraph 48 in one aspect there is
provided a compound of formula (I) according to paragraph 47, wherein
C6-ioaryl is phenyl. Paragraph 49 in one aspect there is provided a
compound of formula (I) according to paragraph 45 wherein RB represents
-C0- alkylC5.10heteroaryl, Paragraph 50 in one aspect there is provided a
compound of formula (I) according to paragraph 45 wherein RB represents
-C0- alkylCs-ecycloalkyl, Paragraph 51 in one aspect there is provided a
compound of formula (I) according to paragraph 45 wherein RB represents
C0-9 alkylC5-n heterocycle. Paragraph 52 in one aspect there is provided a
compound of formula (I) according to any one of paragraph 45 to 5 1 wherein
Q represents C0. Paragraph 53 in one aspect there is provided a compound of
formula (I) according to any one of paragraph 45 to 5 1 wherein Q
represents a straight or branched, such as straight, C1-g alkyl chain
wherein optionally one or more, such as one, carbon(s) is/are replaced by a
heteroatom selected from O, N and S. Paragraph 54 in one aspect there is
provided a compound of formula (I) according to any one of paragraph 45 to
53 wherein Ar2 is phenyl substituted by 1, 2, 3, 4, or 5 halogen groups.
Paragraph 55 in one aspect there is provided a compound of formula (I)
according to any one 



of paragraph 45 to 53 wherein Ar2 represents phenyl substituted by one or
two nitro groups. Paragraph 56 in one aspect there is provided a compound
of formula (I) according to any one of paragraph 1 to 55, wherein p
represents 0 Paragraph 57 in one aspect there is provided compound of
formula (I) according to any one of paragraph 1 to 55, wherein p represents
1. Paragraph 58 in one aspect there is provided a compound of formula (I)
according to any one of paragraph 1 to 57, wherein the fragmentParagraph 59
there is also provided a pharmaceutical composition comprising a compound
of formula (I) as per any one of paragraphs 1 to 58 and a pharmaceutically
acceptable excipient. Paragraph 60 in one aspect there is provided a
compound as defined in any one of paragraph 1 to 58 or a composition as
defined in paragraph 59, for use in treatment. Paragraph 61 one aspect
there is provided a compound as defined in any one of paragraph 1 to 58 or
a composition as defined in paragraph 59, for use as an antimicrobial
agent. Paragraph 62 there is also provided a compound or composition
according to paragraph 60 or 6 1, for use in the treatment of the microbial
infection, such as Staph, aureus including MRSA, E. faecalis, E.faecium, S.
pyogenes, Streptococcus pneumoniae and/or C. difficile. Paragraph 63 in one
aspect there is provided a method of treatment comprising administering a
therapeutically effective amount of a compound as defined in any one of
paragraph 1 to 58 or a composition as defined in paragraph 59, to a patient
in need thereof. Paragraph 64 in one aspect there is provided a method of
treatment according to paragraph 63, the treatment of the microbial
infection S. aureus infection such as MRSA, E. faecalis, S. pyogenes,
Streptococcus pneumoniae and/or C. difficile. In one embodiment there is
provided a compounds of formula (II): (H)wherein R1, R2, R3, R4, R5 and p
are defined above for compounds of formula (I), and Z is H, C1-6 alkyl or
an amino acid, for example where Z is H or ala, in particular H. In one
embodiment Ar1 represents phenyl substituted by one or two NO2 groups or
one to five such as 2, 3, or 4 halogen groups, or a combination thereof In
one embodiment of compounds of formula (II) there is provided a compound is
of formula (III) wherein -XNR 3R4 is piperazine-YAr 1. In one embodiment of
compounds of formula (II) or (III) Y is C0. In one embodiment of compounds
of formula (II) or (III) Y is -CH2- . In one embodiment of compounds of
formula (II) or (III) Y is C2-12 alkyl chain wherein optionally one or more
carbons (for example 1 to 3, such as 2) are replaced by a heteroatom
independently selected from N, O or S, wherein said chain is optionally
substituted by one or more (for example 1 or 2), oxo or nitro groups, such
as wherein Y is -CH2CH2NHC(O)-, -CH2CH2CH2NHC(O)- or -CH2CH2NHCH2- , in
particular wherein Y is -CH2CH2NHC(O)-, -CH2CH2NHCH2- . In one embodiment
-XNR3R4 is not piperazine substituted in position 4 by benzyl bearing 1 or
2 substituents selected from chloro, bromo or fluoro. In one embodiment the
compound of formula (II) is a compound of formula (IV):wherein R1, R2, R3,
L and Ar1 are defined above for compounds of formula (II) and Z is H, C1-6
alkyl or an amino acid, for example where Z is H or ala, in particular H.
In one embodiment of compounds of formula (II) or (IV) then: R1 together
with the carbon to which it is attached and the alpha-nitrogen and
alphacarbonyl represents an amino acid residue; R2 together with the carbon
to which it is attached and the alpha-nitrogen and alphacarbonyl represents
an amino acid residue; X represents a bond or an amino acid residue; R3
represents H or C1-6 alkyl; R4 represents H, Ci-6 alkyl, -RA-L-Ar\ or R3
together with R4 and the nitrogen to which they are attached form a 5 or 6
membered heterocyclic group optionally including a further heteroatom
selected from N, O or S, wherein said heterocyclic group is substituted by
YAr1; RA represents a bond, -C0.9 alkylC 6-i0aryl, -C0-9alkylC 5-1
iheteroaryl, -C0-9 alkylCs-ecycloalkyl, or -C0-9 alkylC 5-i i heterocycle; 



L represents a straight or branched C0-15 alkyl chain wherein optionally
one or more carbons are replaced by a heteroatom independently selected
from N, O or S, wherein said chain is optionally substituted by one or
more, oxo or nitro groups with the proviso that a heteroatom is not bonded
directly to the N of the group -NR3R4; Y represents a straight or branched
C0-1S alkyl chain wherein optionally one or more carbons are replaced by a
heteroatom independently selected from N, O or S, wherein said chain is
optionally substituted by one or more, oxo or nitro groups; Ar1 represents
phenyl substituted by one or two NO2 groups or one to five such as 2, 3, or
4 halogen groups, or one or two C1-3 haloalkyl groups, or a combination
thereof; R5 together with the carbon to which it is attached and the
alpha-nitrogen and alphacarbonyl represents an amino acid residue: Z
represents H, C1-6 alkyl, an amino acid residue; p represents 0 or 1; and
the fragment: represents: O .. O. NH S M H HSor or the E isomer of the
latter, or a pharmaceutically acceptable salt thereof. In certain
embodiments of compounds of formula (II) or (IV) RA represents a bond,
-C0-9 alkylC^heteroaryl, -C0-9 alkylC 3-6cycloalkyl, Or -C0-9 alkylC 5-11
heterocycle.In certain embodiments of compounds of formula (II), (III) or
(IV) Ar1 is di-nitrophenyl or di-halophenyl, for example:
3,5-di-chlorophenyl, 3,4-di-chlorophenyl, 2,4-di-chlorophenyl,
3,5-di-fluorophenyl, 3,4-difluorophenyl or 2,4-di-fluorophenyl, or
3,5-di-nitrophenyl, 3,4-di-nitrophenyl or 2,4-di-nitrophenyl. In certain
embodiments of compounds of formula (II), (III) or (IV) L represents C0. In
certain embodiments of compounds of formula (II), (III) or (IV) L
represents a straight or branched C-i-9 alkyl chain wherein optionally one
or more, such as one, carbon(s) is/are replaced by a heteroatom selected
from O, N and S, for example L is a straight alkyl chain. In certain
embodiments of compounds of formula (II), (III) or (IV) L represents -(CH2)
NH(CH2)j wherein , is an integer 1 to 12, is 0 or 1, for example selected
from -(CHa)2NHCH2- , -(CH2)3NHCH2- , -(CHs)4NHCH2- , -(CH2)5NHCH2- ,
-(CHz)6NHCH2- , -(CHs)7NHCH2- and -(CH2)8NHCH2- . In certain embodiments of
compounds of formula (II), (III) or (IV) L represents a straight C1-15
alkyl chain wherein optionally one or two carbons are replaced by a
heteroatom independently selected from N, O or S, wherein said chain is
optionally substituted by one or two, oxo groups, for example selected from
-(CH2)3NHCO-, -(CH2)3NH(CH2)3NHCH2- and -(CHz)7NHSO2- . In one embodiment
the compound of formula (I) or (II) is selected from: Deoxyactagardine B
(3,5-dichlorobenzylamine) monocarboxamide; Actagardine
(3,5-dichlorobenzylamine) monocarboxamide; Deoxyactagardine B
19-[4-(4'-nitrophenyl)piperazine] monocarboxamide; Deoxyactagardine B
19-[4-(4'-chlorophenyl)piperazine] monocarboxamide; Deoxyactagardine B
[2,4-dichlorobenzylamine] monocarboxamide; Deoxyactagardine B
[4-(3',5'-dichlorobenzyl)piperazine] monocarboxamide; Deoxyactagardine B
[4-(2'-fluoro-4'-bromobenzyl)-piperazine] monocarboxamide; Deoxyactagardine
B [4-(4'-nitrobenzyl)piperazine] monocarboxamide; Deoxyactagardine B
[4-bromobenzylamine] monocarboxamide; Deoxyactagardine B
[4-(3',4'-dichlorophenyl)piperazine] monocarboxamide; Deoxyactagardine B
[3-(3',5'-dichlorobenzylamino)-1 -propylamine] monocarboxamide;
Deoxyactagardine B [7-(3',5'-dichlorobenzylamino)-1-heptylamine]
monocarboxamide; 



Deoxyactagardine B [4-(2'-(3",5"-dichlorobenzylamino)ethyl)-piperazine]
monocarboxamide; Deoxyactagardine B [1-(4-chlorophenyl)piperazine]
monocarboxamide; Deoxyactagardine B (2,4-difluorobenzylamine)
monocarboxamide; Deoxyactagardine B
19-[4-(2'-(3",5"-dinitrobenzamido)-ethyl)-piperazine] monocarboxamide; V15F
Actagardine (3,5-dichlorobenzylamine) monocarboxamide; Deoxyactagardine B
[3-(3',5'-dichlorobenzamido)-propylamine] monocarboxamide; Deoxyactagardine
B 19-[4-(3',5'-dichlorobenzylaminomethyl)-benzyl] monocarboxamide;
Deoxyactagardine B
[3-(3'-(3",5"-dichlorobenzylamino)-propylamino)propylamine]
monocarboxamide; Deoxyactagardine B (2,5-dichl srobenzylamine)
monocarboxamide;Deoxyactagardine B (3,4-dichlorobenzylamine)
monocarboxamide; Deoxyactagardine B (2-chlorobenzylamine) monocarboxamide;
Deoxyactagardine B (3-chlorobenzylamine) monocarboxamide; Deoxyactagardine
B (4-chlorobenzylamine) monocarboxamide; Deoxyactagardine B
(2,6-dichlorobenzylamine) monocarboxamide; Deoxyactagardine B
[6-(2',4',6'-trichlorobenzenesulfonamido)-hexylamine] monocarboxamide;
Deoxyactagardine B [5-(3',5'-dichlorobenzylamino)-pentylamine]
monocarboxamide; Deoxyactagardine B
[2-(3',5'-dichlorobenzylamino)ethylamine] monocarboxamide; Deoxyactagardine
B [6-(3',5'-dichlorobenzylamino)-hexylamine] monocarboxamide;
Deoxyactagardine B [8-(3',5'-dichlorobenzylamino)-octylamine]
monocarboxamide; Deoxyactagardine B
[3-(2'-aminomethyl-4'-(2",4"-dichlorophenyl)-furanyl)propylamine]
monocarboxamide; and Deoxyactagardine B
[3-(2'-aminomethyl-4'-(2"-nitro-4"-chlorophenyl)-furanyl)propylamine]
monocarboxamide. In one embodiment there is provided a process of preparing
a compound of formula (II) by reacting a compound of formula (Ia): wherein:
R1 together with the carbon to which it is attached and the alpha-nitrogen
and alphacarbonyl represents an amino acid residue;R2 together with the
carbon to which it is attached and the alpha-nitrogen and alphacarbonyl
represents an amino acid residue; W represents -OH or an amino acid with an
unreacted C-terminal; R5 together with the carbon to which it is attached
and the alpha-nitrogen and alphacarbonyl represents an amino acid residue:
Z represents H, C1-6 alkyl, an amino acid residue; p represents 0 or 1; and
the fragment or the E isomer of the latter, with group NHR3R4. The
compounds of the present disclosure may be in the form of and/or may be
administered as a pharmaceutically acceptable salt. For a review on
suitable salts see Berge et a/., J. Pharm. ScL, 1977, 66, 1-19. Typically,
a pharmaceutically acceptable salt may be readily prepared by using a
desired acid or base as appropriate. The salt may precipitate from solution
and be collected by filtration or may be recovered by evaporation of the
solvent, for example, a compound of formula (I) may be dissolved in a
suitable solvent, for example an alcohol such as methanol, and the acid may
be added in the same solvent or another suitable solvent. The resulting
acid addition salt may then be precipitated directly, or by addition of a
less polar solvent such as diisopropyl ether or hexane, and isolated by
filtration. The skilled person will appreciate that where the compound of
formula (I) contains more than one basic group bis salts or tris salts may
also be formed and are salts according to the present disclosure. Suitable
addition salts are formed from inorganic or organic acids which form
non-toxic salts and examples are lactobionate, mandelate (including
(S)-(+)-mandelate, (R)-(-)- 



mandelate and (R,S)-mandelate), hydrochloride, hydrobromide, hydroiodide,
sulfate, bisulfate, nitrate, phosphate, hydrogen phosphate, glutamate,
acetate, trifluoroacetate, maleate, malate, fumarate, lactate, tartrate,
citrate, formate, gluconate, succinate, ethyl succinate (4-ethoxy-4-
oxo-butanoate), pyruvate, oxalate, oxaloacetate, saccharate, benzoate,
glucolate, glucurinate, alkyl or aryl sulphonates (eg methanesulphonate,
ethanesulphonate, benzenesulphonate or ptoluenesulphonate), mesylate and
isethionate. Pharmaceutically acceptable base salts include ammonium salts,
alkali metal salts such as those of sodium and potassium, alkaline earth
metal salts such as those of calcium and magnesium and salts with organic
bases, including salts of primary, secondary and tertiaryamines, such as
isopropylamine, diethylamine, ethanolamine, trimethylamine, dicyclohexyl
amine and N-methyl-D-glucamine. Salts may be employed to optimize the
solubility of the compounds of the present disclosure. Those skilled in the
art of organic chemistry will appreciate that many organic compounds can
form complexes with solvents in which they are reacted or from which they
are precipitated or crystallized. These complexes are known as "solvates".
For example, a complex with water is known as a "hydrate". Solvates of the
compounds of formula (I) are within the scope of the disclosure. The salts
of the compound of the disclosure may form solvates (e.g. hydrates) and the
disclosure also includes all such solvates. The term "prodrug" as used
herein means a compound which is converted within the body, e.g. by
hydrolysis in the blood, into its active form that has medical effects.
Pharmaceutically acceptable prodrugs are described in T . Higuchi and V .
Stella, "Prodrugs as Novel Delivery Systems", Vol. 14 of the A.C.S.
Symposium Series; Edward B. Roche, ed., "Bioreversible Carriers in Drug
Design", American Pharmaceutical Association and Pergamon Press, 1987; and
in D. Fleisher, S . Ramon and H. Barbra "Improved oral drug delivery:
solubility limitations overcome by the use of prodrugs", Advanced Drug
Delivery Reviews (1996) 19(2) 115-130, each of which are incorporated
herein by reference. Prodrugs are any covalently bonded carriers that
release a compound of formula (I), (II), (III) or (IV) in vivo when such
prodrug is administered to a patient. Prodrugs are generally prepared by
modifying functional groups in a way such that the modification is cleaved,
either by routine manipulation or in vivo, yielding the parent compound.
Prodrugs include, for example, compounds of this disclosure wherein
hydroxy, amine o r sulfhydryl groups are bonded to any group that, when
administered to a patient, cleaves to form the hydroxy, amine or sulfhydryl
groups. Thus, representative examples of prodrugs include (but are not
limited to) acetate, formate and benzoate derivatives of alcohol,
sulfhydryl and amine functional groups of the compounds of formula (I),
(II), (III) or (IV). Further, in the case of a carboxylic acid (- COOH),
esters may be employed, such as methyl esters, ethyl esters, and the like.
Esters may be active in their own right and/or be hydrolysable under in
vivo conditions in the human body. Suitable pharmaceutically acceptable in
vivo hydrolysable ester groups include those which break down readily in
the human body to leave the parent acid o r its salt. References
hereinafter to a compound according to the disclosure include both
compounds of formula (I), (II), (III) o r (IV) and their pharmaceutically
acceptable salts and derivatives. Unless the context specifically indicates
otherwise references to compounds of formula (I) includes other compounds
within scope of the present invention. With regard to stereoisomers, the
compounds of formula (I), (Ia), (II), (III) and (IV) have more than one
asymmetric carbon atom. In the general formula (I), (II), (111) o r (IV) as
drawn, the solid wedge shaped bond indicates that the bond is above the
plane of the paper. The broken bond indicates that the bond is below the
plane of the paper. It will be appreciated that the substituents in
compounds of formula (I), (Ia), (II), (III) or (IV) may also have one or
more asymmetric carbon atoms.The compounds of structure (I), (II), (III) or
(IV) may occur as individual enantiomers or diastereomers. All such
isomeric forms are included within the present disclosure, including
mixtures thereof. Separation of diastereoisomers or cis and trans isomers
may be achieved by 



conventional techniques, e.g. by fractional crystallisation, chromatography
or HPLC. A stereoisomeric mixture of the agent may also be prepared from a
corresponding optically pure intermediate or by resolution, such as by
HPLC, of the corresponding mixture using a suitable chiral support or by
fractional crystallisation of the diastereoisomeric salts formed by
reaction of the corresponding mixture with a suitable optically active acid
or base, as appropriate. Compounds of formula (I), (II), (III) or (IV) as
described herein also extend to tautomeric forms thereof, for example,
keto/enol tautomers. The compounds of formula (I), (II), (III) or (IV) may
be in crystalline or amorphous form. Furthermore, some of the crystalline
forms of the compounds of structure (I), (II), (III) or (IV) may exist as
polymorphs, all forms which are included in the present disclosure. In
another aspect, the invention provides a pharmaceutical composition
comprising, as active ingredient, a compound of the disclosure or a
pharmaceutically acceptable derivative thereof in association with a
pharmaceutically acceptable excipient, diluent and/or carrier for use in
therapy, and in particular, in the treatment of human or animal subjects
suffering from a condition susceptible to amelioration by an antimicrobial
compound. In another aspect, the invention provides a pharmaceutical
composition comprising a therapeutically effective amount of a compound of
the present disclosure and a pharmaceutically acceptable excipient, diluent
and/or carrier (including combinations thereof). There is further provided
by the present disclosure a process of preparing a pharmaceutical
composition, which process comprises mixing a compound of the disclosure or
a pharmaceutically acceptable derivative thereof, together with a
pharmaceutically acceptable excipient, diluent and/or carrier. The
compounds of the disclosure may be formulated for administration in any
convenient way for use in human or veterinary medicine and the disclosure
therefore includes within its scope pharmaceutical compositions comprising
a compound of the disclosure adapted for use in human or veterinary
medicine. Such compositions may be presented for use in a conventional
manner with the aid of one or more suitable excipients, diluents and/or
carriers. Acceptable excipients, diluents and carriers for therapeutic use
are well known in the pharmaceutical art, and are described, for example,
in Remington's Pharmaceutical Sciences, Mack Publishing Co. (A. R. Gennaro
edit. 1985). The choice of pharmaceutical excipient, diluent and/or carrier
can be selected with regard to the intended route of administration and
standard pharmaceutical practice. The pharmaceutical compositions may
comprise as - or in addition to - the excipient, diluent and/or carrier any
suitable binder(s), lubricant(s), suspending agent(s), coating agent(s),
solubilising agent(s). Preservatives, stabilisers, dyes and even flavouring
agents may be provided in the pharmaceutical composition. Examples of
preservatives include sodium benzoate, sorbic acid and esters of
p-hydroxybenzoic acid. Antioxidants and suspending agents may be also
used.For some embodiments, the agents of the present disclosure may also be
used in combination with a cyclodextrin. Cyclodextrins are known to form
inclusion and non-inclusion complexes with drug molecules. Formation of a
drug-cyclodextrin complex may modify the solubility, dissolution rate,
bioavailability and/or stability property of a drug molecule.
Drugcyclodextrin complexes are generally useful for most dosage forms and
administration routes. As an alternative to direct complexation with the
drug the cyclodextrin may be used as an auxiliary additive, e. g. as a
carrier, diluent or solubiliser. Alpha-, beta- and gammacyclodextrins are
most commonly used and suitable examples are described in WO 91/11172, WO
94/02518 and WO 98/55148. The compounds of the disclosure may be milled
using known milling procedures such as wet milling to obtain a particle
size appropriate for tablet formation and for other formulation types.
Finely divided (nanoparticulate) preparations of the compounds of the
invention may be prepared by processes known in the art, for example see
International Patent Application No. WO 02/00196 (SmithKline Beecham). The
routes for administration (delivery) include, but are not limited to, one
or more of: oral (e. g. as a dry powder/ free flowing particulate
formulation, tablet, capsule, or as an 



ingestable solution or suspension) rectal, buccal, and sublingual. The
compositions of the disclosure include those in a form especially
formulated for parenteral, oral, buccal, rectal, topical, implant,
ophthalmic, nasal or genito-urinary use. In one aspect of the invention,
the agents are delivered orally, hence, the agent is in a form that is
suitable for oral delivery. In some instances it may be possible to deliver
the compounds of the disclosure by a topical, parenteral (e. g. by an
injectable form) or transdermal route, including mucosal (e. g. as a nasal
spray or aerosol for inhalation), nasal, , gastrointestinal, intraspinal,
intraperitoneal, intramuscular, intravenous, intrauterine, intraocular,
intradermal, intracranial, intratracheal, intravaginal,
intracerebroventricular, intracerebral, subcutaneous, ophthalmic (including
intravitreal or intracameral),. There may be different
composition/formulation requirements depending on the different delivery
systems. By way of example, the pharmaceutical composition of the present
disclosure may be formulated to be delivered using a mini-pump or by a
mucosal route, for example, as a nasal spray or aerosol for inhalation or
ingestable solution, or parenterally in which the composition is formulated
in an injectable form, for delivery by, for example, an intravenous,
intramuscular or subcutaneous route. Alternatively, the formulation may be
designed to be delivered by both routes. Where appropriate, the
pharmaceutical compositions can be administered by inhalation, in the form
of a suppository or pessary, topically in the form of a lotion, solution,
cream, ointment or dusting powder, by use of a skin patch, orally in the
form of tablets containing excipients such as starch or lactose, or in
capsules or ovules either alone or in admixture with excipients, or in the
form of elixirs, solutions or suspensions containing flavouring or
colouring agents, or they can be injected parenterally, for example
intravenously, intramuscularly or subcutaneously. For parenteral
administration, the compositions may be best used in the form of a sterile
aqueous solution which may contain other substances, for example enough
salts ormonosaccharides to make the solution isotonic with blood. For
buccal or sublingual administration the compositions may be administered in
the form of tablets or lozenges which can be formulated in a conventional
manner. If a compound of the present disclosure is administered
parenterally, then examples of such administration include one or more of:
intravenously, intraarterial^, intraperitoneally, intrathecally,
intraventricular^, intraurethrally, intrastemally, intracranially,
intramuscularly or subcutaneously administering the agent, and/or by using
infusion techniques. The compounds of the disclosure can be administered
(e. g. orally or topically) in the form of tablets, capsules, ovules,
elixirs, solutions or suspensions, which may contain flavouring or
colouring agents, for immediate-, delayed-, modified-, sustained-, pulsed-
or controlled-release applications. The compounds of the disclosure may
also be presented for human or veterinary use in a form suitable for oral
or buccal administration, for example in the form of solutions, gels,
syrups, mouth washes or suspensions, or a dry powder for constitution with
water or other suitable vehicle before use, optionally with flavouring and
colouring agents. Solid compositions such as tablets, capsules, lozenges,
pastilles, pills, boluses, powder, pastes, granules, bullets or premix
preparations may also be used. Solid and liquid compositions for oral use
may be prepared according to methods well known in the art. Such
compositions may also contain one or more pharmaceutically acceptable
carriers and excipients which may be in solid or liquid form. The tablets
may contain excipients such as microcrystalline cellulose, lactose, sodium
citrate, calcium carbonate, calcium sulphate, dibasic calcium phosphate and
glycine, mannitol, pregelatinised starch, corn starch, potato starch,
disintegrants such as sodium starch glycollate, croscarmellose sodium and
certain complex silicates, and granulation binders such as
polyvinylpyrrolidone, hydroxypropylmethylcellulose (HPMC),
hydroxypropylcellulose (HPC), sucrose, gelatin and acacia. Additionally,
lubricating agents such as magnesium stearate, stearic acid, glyceryl
behenate and talc may be included. 



Solid compositions of a similar type may also be employed as fillers in
gelatin or HPMC (hydroxypropyl methylcellulose) capsules. Preferred
excipients in this regard include microcrystalline cellulose, lactose,
calcium carbonate, calcium sulphate, dibasic calcium phosphate and,
mannitol, pregelatinised starch, corn starch, potato starch or high
molecular weight polyethylene glycols. For aqueous suspensions and/or
elixirs, the agent may be combined with various sweetening or flavouring
agents, colouring matter or dyes, with emulsifying and/or suspending agents
and with diluents such as water, ethanol, propylene glycol and glycerin,
and combinations thereof. Capsules, may be filled with a powder (of
medicament alone or as blend with selected filler(s)) or alternatively a
liquid, each comprising one or more compounds of formula (I) and a carrier.
Where the capsule is filled with a powder the compounds of formula (I)
and/or the carrier may be milled or micronised to provide material with an
appropriate particle size.Compounds of the disclosure may be coated, for
example with as an enteric coating when administered orally as a tablet or
capsule. The tablet or capsule, as appropriate, may, for example be coated
by a thin film such as a EUDRAGIT(r) film available from Rohm Pharma
Polymers, which allows controlled dissolution in the gastrointestinal
tract. The films are available as cationic polymers such as EUDRAGIT(r) E
100 (aminoalkyl methacylate copolymers) or as anionic acrylic polymers such
as EUDRAGIT(r) L (methacrylic acid copolymers) and EUDRAGIT S. Permeable
acrylic polymers such as EUDRAGIT(r) RL (amino methacrylate copolymer) and
EUDRAGIT(r) RS are also available. These coating formulations may be
prepared as an aqueous dispersion including optional ingredients such as
talc, silicone antifoam emulsion, polyethylene glycol. Alternatively the
coating formulation may be prepared as an organic polymer solution.
Alternatively, tablets may be coated using OPADRY(r) (Surelease(r)) coating
systems, available from Colorcon. Aqueous systems generally comprise up to
15% w/w of OPADRY(r). Organic solvent systems generally comprise up to 5%
w/w of OPADRY(r). The coatings may be prepared by known techniques, for
example by; 1. weighing the required quantity of OPADRY(r) film coating
system, 2. weighing the required quantity of water or other solvent(s) into
a mixing vessel, 3. with a mixing propeller in the centre of the vessel and
as close to the bottom of the vessel as possible, stirring the solvents to
form a vortex without drawing air into the liquid, 4. steadily and quickly
adding the OPADRY(r) powder to the vortex, avoiding powder flotation on the
liquid surface, 5. increasing the stirrer speed in order to maintain the
vortex, if required, and 6. after all the powder ingredients have been
added, reducing the mixer speed and continuing mixing for approximately 45
minutes. Coatings can be applied by known techniques, using tablet coating
machines. The thickness of the coating applied is generally in the range 5
to 35 microns such as 10 to 30 microns, more specifically 10 or 20 microns,
depending on the required effect. Alternatively, the tablet or a capsule,
as appropriate, may be filled into another capsule (preferably a HPMC
capsule such as Capsugel(r)) to provide either a tablet in capsule or
capsule in capsule configuration, which when administered to a patient
yields controlled dissolution in the gastrointestinal tract thereby
providing a similar effect to an enteric coating. Thus in one aspect the
disclosure provides a solid dose formulation of a compound of formula (I),
(II), (III) or (IV), for example where the formulation has an enteric
coating. In another aspect the disclosure provides a solid dose formulation
comprising a protective capsule as outer layer, for example as a tablet in
a capsule or a capsule in a capsule. The enteric coating may provide an
improved stability profile over uncoated formulations. Having said this it
is believed that the compounds of formula (I) are not particularly
susceptible to degradation by stomach acid or intestinal enzymes in vivo.
The compounds of the disclosure may also be administered orally, in
veterinary medicine, in the form of a liquid drench such as a solution,
suspension or dispersion of the active ingredient together with a
pharmaceutically acceptable carrier or excipient.The compounds of the
invention may also, for example, be formulated as suppositories 



e.g. containing conventional suppository bases for use in human or
veterinary medicine or as pessaries e.g. containing conventional pessary
bases. In one embodiment the formulation is provided as a formulation for
topical administration including inhalation. Suitable inhalable
preparations include inhalable powders, metering aerosols containing
propellant gases or inhalable solutions free from propellant gases.
Inhalable powders according to the disclosure containing the active
substance may consist solely of the abovementioned active substances or of
a mixture of the abovementioned active substances with physiologically
acceptable excipient. These inhalable powders may include monosaccharides
(e.g. glucose orarabinose), disaccharides (e.g. lactose, saccharose,
maltose), oligo- and polysaccharides (e.g. dextranes), polyalcohols (e.g.
sorbitol, mannitol, xylitol), salts (e.g. sodium chloride, calcium
carbonate) or mixtures of these with one another. Mono- or disaccharides
are preferably used, the use of lactose or glucose, particularly but not
exclusively in the form of their hydrates. Particles for deposition in the
lung require a particle size less than 10 microns, such as 1-9 microns
suitably from 0.1 to 5 mm, particularly preferably from 1 to 5 mm. The
particle size of the active (i.e. the compound according to the
disclosure). The propellent gases which can be used to prepare the
inhalable aerosols are known from the prior art. Suitable propellent gases
are selected from among hydrocarbons such as npropane, n-butane or
isobutane and halohydrocarbons such as chlorinated and/or fluorinated
derivatives of methane, ethane, propane, butane, cyclopropane or
cyclobutane. The abovementioned propellent gases may be used on their own
or in mixtures thereof. Particularly suitable propellent gases are
halogenated alkane derivatives selected from among TG1 1, TG 12, TG 134a
and TG227. Of the abovementioned halogenated hydrocarbons, TG1 34a ( 1,1 ,1
,2-tetrafluoroethane) and TG227 ( 1,1 ,1 ,2,3,3,3- heptafluoro propane) and
mixtures thereof are suitable for use in formulations of the present
invention. The propellant-gas-containing inhalable aerosols may also
contain other ingredients such as co-solvents, stabilisers, surface-active
agents (surfactants), antioxidants, lubricants and means for adjusting the
pH. All these ingredients are known in the art. The
propellant-gas-containing inhalable aerosols according to the invention may
contain up to 5 % by weight of active substance. Aerosols according to the
disclosure may contain, for example, 0.002 to 5 % by weight, 0.01 to 3 % by
weight, 0.015 to 2 % by weight, 0.1 to 2 % by weight, 0.5 to 2 % by weight
or 0.5 to 1 % by weight of active. The compounds of the disclosure may also
be used in combination with other therapeutic agents. The disclosure thus
provides, in a further aspect, a combination comprising a compound of
formula (I), (II), (III) or (IV) or a pharmaceutically acceptable
derivative thereof together with a further therapeutic agent. The
combination may, for example be a combination of a compound of formula (I),
(II), (III) or (IV) and an antibiotic, such as vancomycin, a betalactam
(such as a cephalosporin), an aminoglycoside, a macrolide, a tetracyline, a
lipopeptide, an oxazolidinone and/or an anti-inflammatory such as a
steriod. The combination may beprovided as a co-formulation or simply
packaged together as separate formulations, for simultaneous or sequential
delivery. It is to be understood that not all of the compounds of the
combination need be administered by the same route. Thus, if the therapy
comprises more than one active component, then those components may be
administered by different routes. The individual components of such
combinations may be administered either sequentially or simultaneously in
separate or combined pharmaceutical formulations by any convenient route.
When administration is sequential, either the compound of the disclosure or
the second therapeutic agent may be administered first. When administration
is simultaneous, the combination may be administered either in the same or
a different pharmaceutical composition. The combinations referred to above
may conveniently be presented for use in the form of a pharmaceutical
formulation and thus pharmaceutical formulations comprising a 



combination as defined above together with a pharmaceutically acceptable
carrier or excipient comprise a further aspect of the disclosure. When
combined in the same formulation it will be appreciated that the two
compounds must be stable and compatible with each other and the other
components of the formulation. When formulated separately they may be
provided in any convenient formulation, in such manner as are known for
such compounds in the art. The compositions may contain from 0.01-99% of
the active material. For topical administration, for example, the
composition will generally contain from 0.01-10%, more preferably 0.01-1 %
of the active material. When a compound of the disclosure or a
pharmaceutically acceptable derivative thereof is used in combination with
a second therapeutic agent active against the same disease state the dose
of each compound may be the same or differ from that employed when the
compound is used alone. Appropriate doses will be readily appreciated by
those skilled in the art. It will also be appreciated that the amount of a
compound of the disclosure required for use in treatment will vary with the
nature of the condition being treated and the age and the condition of the
patient and will be ultimately at the discretion of the attendant physician
or veterinarian. Typically, a physician will determine the actual dosage
which will be most suitable for an individual subject. The specific dose
level and frequency of dosage for any particular individual may be varied
and will depend upon a variety of factors including the activity of the
specific compound employed, the metabolic stability and length of action of
that compound, the age, body weight, general health, sex, diet, mode and
time of administration, rate of excretion, drug combination, the severity
of the particular condition, and the individual undergoing therapy. For
oral and parenteral administration to humans, the daily dosage level of the
agent may be in single or divided doses. For systemic administration the
daily dose as employed for adult human treatment it will range from
2-100mg/Kg body weight, preferably 5-60mg/Kg body weight, which may be
administered in 1 to 4 daily doses, for example, depending on the route of
administration and the condition of the patient. When the composition
comprises dosageunits, each unit will preferably contain 100mg to 1g of
active ingredient. The duration of treatment will be dictated by the rate
of response rather than by arbitrary numbers of days. In one embodiment the
treatment regime is continued for 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12,
13, 14, 15, 16, 17, 18, 19, 20, 2 1 or more days. As described above, the
compounds of the present disclosure may be employed in the treatment or
prophylaxis of humans and/or animals. In one embodiment a compound of
formula (I), (II), (III) or (IV) is useful in the treatment of skin
infections, in particular bacterial skin and soft tissue infection. In one
aspect, the disclosure provides use of a compound of formula (I), (II),
(III) or (IV) in therapy, for example, for treatment of microbial
infections such as bacteraemia, pneumonia and microbial infection of soft
tissue including surgical wounds, in particular staphylococcal infections
including MRSA infection. In one embodiment the compounds of formula (I),
(II), (III) or (IV) are useful for the treatment of enterococcal infections
including E. faecalis and E. faecium infection, for example skin and skin
structure infections, endocarditis, urinary tract infection and sepsis. In
one embodiment the compounds of formula (I), (II), (III) or (IV) are useful
for the treatment of S. pyogenes, for example skin infections such as
impetigo, erysipelas and cellulitis, throat infections, scarlet fever, and
acute glomerulonephritis. In one embodiment compounds of formula (I), (II),
(III) or (IV) are useful in the treatment of Streptococcus pneumoniae
infection, for example pnuemonia, acute sinusitus, otitis media,
meningitis, bacteremia, osteomylitis, septic arthritis and endocarditis. In
one aspect the compounds of formula (I), (II), (III) or (IV) are employed
for controlling bacterial overgrowth syndrome. Overgrowth syndrome (BOS)
occurs when the normally low bacterial colonization in the upper Gl tract
and/or lower intestines significantly increases. In one aspect, the
disclosure provides use of a compound of formula (I), (II), (III) or (IV) 



in therapy, for example, for treatment of microbial infections such as C.
difficile infection, in particular diarrhoea asssociated therewith, or one
or more microbial infections described herein, particularly by oral
delivery of a compound of formula (I), (II), (III) or (IV). In one aspect
there is provided use of a compound of formula (I), (II), (III) or (IV) for
the prophylaxis, treatment or maintenance of IBS (irritable bowel
syndrome). See for example Rifaximin Treatment for Symptoms of Irritable
Bowel Syndrome. Andrea L. Fumi and Katherine Trexler, The Annals of
Pharmacotherap, 2008, 4, 408. In one embodiment a compound of formula (I)
(II), (III) or (IV) is useful in the treatment of ulcerative colitis
including prophylactic treatment to prevent recurrence thereof. The
compounds may be particularly suitable for the treatment of steroid
refractory ulcerative colitis. See for example steroid-refractory
ulcerative colitis treated with corticosteroids, metronidazole and
vancomycin: a case report J. Miner, M. M Gillan, P. Alex, M Centola, BMC
Gastroenterology 2005, 5:3. The compounds of the present disclosure are
particularly useful for long term treatment.In one aspect there is provided
a compound of formula (I), (II), (III) or (IV) or a composition comprising
same for use in treatment or prophylaxis for example the treatment or
prophylaxis of any one the indications described herein. In one aspect
there is provided a compound of formula (I), (II), (III) or (IV) or a
composition comprising the same for the manufacture of a medicament for one
or more of the indications defined above. In one aspect there is provided a
method of treatment comprising the step of administering a therapeutically
effective amount of a compound of formula (I), (II), (III) or (IV) or a
pharmaceutical composition containing the same to a patient (human or
animal) in need thereof, for example for the treatment of an
infection/illness or disease as described herein. In the context of this
specification "comprising" is to be interpreted as "including". Aspects of
the invention comprising certain elements are also intended to extend to
alternative embodiments "consisting" or "consisting essentially" of the
relevant elements. Where technically appropriate embodiments may be
combined and thus the disclosure extends to all permutations/combinations
of the embodiments provided herein. Preferences given for compounds of
formula (I) may equally apply to other compounds of the invention,
disclosed herein, as technically appropriate. EXAMPLES In each of the
examples below the entity shown is linked to the DAB or actagardine entity
through the C terminus and therefore the specific substituents shown
correspond to XNR3R4 in compounds of formula (I). Example 1:
Oeoxyactagardine ) monocarboxamide Deoxyactagardine B [DAB] (200mg),
3,5-dichlorobenzylamine (38mg) and diisopropylethylamine (35mL) were
dissolved in dry dimethylformamide (1mL). A solution of
benzotriazole-1-yl-oxy-tris-pyrrolidino-phosphonium hexafluorophosphate
(PyBOP) (84mg) in dry DMF (2mL) was added portionwise. The reaction was
followed by analytical hplc (See Table 1) and PyBOP was added until the
starting material had been consumed (Figures 4 & 5). Table 1: Analytical
HPLC conditions for the separation of /antibiotic (e.g. actagardine,
actagardine B, or deoxy-actagardine B) and diaminoalkane derivatised
products. Column: Zorbax 5m C18(2) 150 x 4.6 mm Mobile Phase A: 30%
Acetonitrile in 20 mM potassium phosphate buffer pH 7.0 Mobile Phase B: 65%
Acetonitrile in 20 mM potassium phosphate buffer pH 7.0 Flow rate: 1mL/min
Gradient: Time 0 min 100% A 0% B Time i Omin 0% A 100% B Time 11 min 0% A
100% B Time 11.2 min 100% A 0% BCycle time 15 min Injection volume: 10 mL
Detection: 210 nm 



The crude reaction mixture was poured into 30% aqueous methanol and the
resulting solution was loaded on to a Varian Bond Elut C18 column (3Og).
The column was then washed sequentially with 50%, 60%, 70%, 80%, 90%
aqueous methanol, with most of the desired material eluting in the 70%
fraction (Figure 6) Column chromatography on silica gel (eluent
dichloromethane:ethanol:ammonia 10:8:1) gave material of >90% purity by
U.V. at 210 nm. Yield 107mg (50%). Mass calculated for (M+2H)+2 1015.5,
found 1015.57. Calculated for [M+H+Na] +2 1026, found 1025.32 Samples were
analysed by LC-MS using the conditions described in Table 2. TaWe 2: LC/MS
conditions for the analysis of /antibiotic (e.g. deoxy-actagardine B) and
derivatised products. Column: Zorbax 5m C18(2) 150 x 4.6 mm Mobile Phase A:
10% acetonitrile, 0.1% formic acid Mobile Phase B: 90% acetonitrile, 0.1%
formic acid Flow rate: 1mL/min Gradient: Time 0 min 100% A 0% B Time 10 min
0% A 100% B Time 1 1 min 0% A 100% B Time 11.1 min 100% A 0% B Cycle time
15 min Injection volume: 20ml_ Mass Spectrometer parameters lonisation
Electrospray +ve Mass range 250 - 1500mu Capillary voltage 3.10 KV Cone
voltage 40 V Skimmer lens offset 5 V Ion energy 1.4 V The compound of
Example 1 after column chromatography was treated with 1.2 eq of Nmethyl-
D-glucamine in 50% aqueous methanol. Evaporation of the resultant solution
affords the product as a white solid. The product thereof is referred to
herein as Example 1a. Example 2: Actagardine (3,5-dichlorobenzylamine)
monocarboxamide Actagardine (3,5-dichlorobenzylamine) monocarboxamide was
prepared from actagardine and 3,5-dichlorobenzylamine according to the
procedure described for Example 1. Yield 8%. Calculated for [M+2Hf 2
1023.5, found 1023.7Example 3: Deoxyactagardine B
19-[4-(4'-nitrophenyl)piperazine] monocarboxamide Deoxyactagardine B
[4-(4'-nitrophenyl)piperazine] monocarboxamide was prepared from
deoxyactagardine B and 4-nitrophenyl-piperazine utilising the procedure
described for Example 1. Yield 73%. Calculated for [M+2H]+2 1031.5, found
1031.9 Example 4 : Deoxyactagardine B 19-[4-(4'-chlorophenyl)piperazine]
monocarboxamide Deoxyactagardine B 19-[4-(4'-chlorophenyl)piperazine]
monocarboxamide was prepared from deoxyactagardine B and
4-chlorophenyl-piperazine utilising the procedure described for Example 1.
Yield 95%. Calculated for [M+2H]+2 1026.0, found 1026.2 Example 5:
Deoxyactagardine B [2,4-dichlorobenzylamine] monocarboxamide
Deoxyactagardine B (2,4-dichlorobenzylamine) monocarboxamide was prepared
from deoxyactagardine B and 2,4-dichlorobenzylamine utilising the procedure
described for Example 1. Yield 86%. Calculated for [M+2H]+2 1015.5, found
1015.1 Example 6: Deoxyactagardi ine] monocarboxamide Deoxyactagardine B
[4-(3',5'-dichlorobenzyl)piperazine] monocarboxamide was prepared from
deoxyactagardine B and 4-(3',5'-dichlorobenzyl)piperazine utilising the
procedure described for Example 1. Yield 80%. Calculated for [M+2H]+2
1050.0, found 1050.3 Example 7: Deoxyactagardine
B[4-(2'-fluoro-4'-bromobenzyl)piperazine] monocarboxamideDeoxyactagardine B
[4-(2'-fluoro-4'-bromobenzyl)piperazine] monocarboxamide was prepared from
deoxyactagardine B and 4-(2'-fluoro-4'-bromobenzyl)piperazine utilising the
procedure 



described for Example 1. Yield 83%. Mass calculated for (M+2H)+2 1064.5,
found 1063.7 Example 8: Deoxyactagardine B [4-(4'-nitrobenzyl)piperazine]
monocarboxamide Deoxyactagardine B 19-[4-(4'-nitrobenzyl)piperazine]
monocarboxamide was prepared from deoxyactagardine B and
4-(4'-nitrobenzyl)piperazine utilising the procedure described for Example
1. Yield 88%. Mass calculated for (M+2H)+2 1004.0, found 1003.6 Example 9:
Deoxyactagardine B [4-bromobenzylamine] monocarboxamide Deoxyactagardine B
[4-bromobenzylamine] monocarboxamide was prepared from deoxyactagardine B
and 4-bromobenzylamine utilising the procedure described for Example 1.
Yield 92 %. Mass calculated for (M+2H)+2 1021, found 1022.6 Example 10:
Deoxyactagardine B [4-(3',4'-dichlorophenyl)piperazine]monocarboxamide
Deoxyactagardine B [4-(3',4'-dichlorophenyl)piperazine] monocarboxamide was
prepared from deoxyactagardine B and 4-(3',4'-dichlorophenyl)piperazine
utilising the procedure described for Example 1. Yield 33%. Calculated for
[M+2H]+2 1043.0, found 1043.5 Example 11: Deoxyactagardine B
rXS'.S'-dichlorobenzylaminoJ-i -propylamine] monocarboxamide A suspension
of sodium borohydride (0.26g) in dichloromethane was treated with acetic
acid (1.6ml) and stirred for 15 minutes. A solution of
N-Boc-1,3-diaminopropane (0.2g) and 3,5-dichlorobenzaldehyde (0.61 g) in
dichloromethane (10 mL) was added and the mixture was stirred at room
temperature for 20 h. The mixture was then partitioned between aqueous
sodium bicarbonate and ethyl acetate. The organic solution was evaporated
and the residue purified by column chromatography on silica gel to yield
3-(3',5'-dichlorobenzylamino)-1 N-(tbutoxycarbonyl)- propylamine as a white
solid. The purified product was dissolved in 90% trifluoroacetic acid (4
mL) and stirred for 3 h at room temperature. The trifluoroacetic acid was
removed in vacuo and the residue partitioned between the mixture was then
partitioned between aqueous sodium bicarbonate and ethyl acetate. The
organic extracts were dried (MgSO4) and evaporated to leave N-(3',5'-
dichlorobenzyl)-1 ,3-diaminopropane as a white solid. To a solution of
deoxyactagardine B (1.0g), N-(3',5'-dichlorobenzyl)-1 ,3-diaminopropane
(0.34g) and diisopropylethylamine (0.32ml) in dry dimethylformamide (5ml) a
solution of benzotriazole-1-yl-oxy-tris-pyrrolidino-phosphonium
hexafluorophosphate (PyBOP) (0.52g) in dry dimethylformamide (2mL) was
added in portions until the reaction was complete as measured by analytical
hplc (conditions as in Table 1). The coupling product was purified as
described for the compound of Example 1. Yield 33%. Calculated for [M+2H]+2
1043.0, found 1043.49. Example 12: Deoxyactagardine B
[7-(3',5'-dichlorobenzylamino)-1-heptylamine] monocarboxamide Was prepared
from deoxyactagardine B, N-Boc-1 ,7-diaminoheptane and 3,5-
dichlorobenzaldehyde as described for Example 11. Yield 35%. Calculated for
[M+2H]+2 1072.0, found 1073.0 Example 13: Deoxyactagardine B
[4-(2'-(3",5"-dichlorobenzylamino)ethyl)piperazine] monocarboxamide Was
prepared from deoxyactagardine B, N-(2-aminoethyl)-piperazine and 3,5-
dichlorobenzaldehyde as described for Example 11. Yield 15%. Calculated for
[M+2H]+2 1071.5, found 1072.3 Example 14: Deoxyactagardine B
[1-(4-chlorophenyl)piperazine] monocarboxamideDeoxyactagardine B
[1-(4-chlorophenyl)piperazine] monocarboxamide was prepared from
deoxyactagardine B and 1-(4-chlorophenyl)piperazine utilising the procedure
described for Example 1. Yield 21%. Calculated for [M+H]+ 2051, found
2052.8 Example 15: Deoxyactagardine B (2,4-difluorobenzylamine)
monocarboxamide Deoxyactagardine B (2,4-difluorobenzylamine)
monocarboxamide was prepared from deoxyactagardine B and
2,4-difluorobenzylamine utilising the procedure described for Example 1.
Yield 31%. Calculated for [M+H]+ 2000.39, found 1999.5 Example 16:
Deoxyactagardine B 19-[4-(2'-(3",5"-dinitrobenzamido)-ethyl)-piperazine]
monocarboxamide 



Deoxyactagardine B 19-[4-(2'-(3",5"-dinitrobenzamido)-ethyl)-piperazine]
monocarboxamide was prepared from deoxyactagardine B and
4-(2'-(3",5"-dinitrobenzamido)-ethyl)-piperazine utilising the procedure
described for Example 1. Yield 20%. Example 17: V15F Actagardine
(3,5-dichlorobenzylamine)monocarboxamide V15F Actagardine
(3,5-dichlorobenzylamine) monocarboxamide was prepared from V15F
Actagardine and 3,5-dichlorobenzylamine utilising the procedure described
for Example 1. Yield 39%. Calculated for [M+Na H]+2 1058.5, found 1059.
V15F actagardine is where valine 15 in the ring is replaced by
phenylalanine. Example 18: Deoxyactagardine B
[3-(3',5'-dichlorobenzamido)propylamine] monocarboxamideDeoxyactagardine B
[3-(3',5'-dichlorobenzamido)-propylamine] monocarboxamide was prepared from
deoxyactagardine B and 3-(3',5'-dichlorobenzamido)-propylamine utilising
the procedure described for Example 1. Yield 61%. Calculated for [M+Na+H]
+2 1062, found 1062 Example 19: Deoxyactagardine B
[4-(3',5'-dichlorobenzylaminomethyl)benzyl] monocarboxamide
Deoxyactagardine B 19-[4-(3',5'-dichlorobenzylaminomethyl)-benzyl]
monocarboxamide was prepared from deoxyactagardine B and
4-(3',5'-dichlorobenzylaminomethyl)-benzylamine utilising the procedure
described for Example 1. Yield 37%. Calculated for [M+2H]+2 1075, found
1076. Example 20: Deoxyactagardine B [3-(3'-(3",5"-
dichlorobenzylamino)propylamino)propylamine] monocarboxamide
Deoxyactagardine B
[3-(3'-(3",5"-dichlorobenzylamino)-propylarnino)propylamine]
monocarboxamide was prepared from deoxyactagardine B and 3-(3'-(3",5"-
dichlorobenzylamino) propylamino)propylamine utilising the procedure
described for Example 1. Yield 22%. Calculated for [M+2H]+2 1072.5, found
1073 Example 21: Deoxyactagardine B ine) monocarboxamide Deoxyactagardine B
(2,5-dichlorobenzylamine) monocarboxamide was prepared from
deoxyactagardine B and 2,5-dichlorobenzylamine utilising the procedure
described for Example 1. Yield 57% Calculated for [M+Na+2H]+2 1026.5, found
1026.8Example 22: Deoxyactagardine B (3,4-dichlorobenzyIamine)
monocarboxamide Deoxyactagardine B (3,4-dichlorobenzylamine)
monocarboxamide was prepared from deoxyactagardine B and
3,4-dichlorobenzylamine utilising the procedure described for Example 1.
Yield 41%. Calculated for [M+Na+H]+2 1026.5, found 1026.2 Example 23:
Deoxyactagardine B (2-chlorobenzylamine)monocarboxamide Deoxyactagardine B
(2-chlorobenzylamine) monocarboxamide was prepared from deoxyactagardine B
and 2-chlorobenzylamine utilising the procedure described for Example 1.
Yield 50%. Calculated for [M+Na+H]+2 1009.5, found 1009.6 Example 24:
Deoxyactagardine B (3-chlorobenzylamine)monocarboxamide Deoxyactagardine B
(3-chlorobenzylamine) monocarboxamide was prepared from deoxyactagardine B
and 3-chlorobenzylamine utilising the procedure described for Example 1.
Yield 62%. Calculated for [M+Na+H]+2 1009.5, found 1009.4 Example 25:
Deoxyactagardine B (4-chlorobenzylamine)monocarboxamide Deoxyactagardine B
(4-chlorobenzylamine) monocarboxamide was prepared from deoxyactagardine B
and 4-chlorobenzylamine utilising the procedure described for Example 1.
Yield 40% Calculated for Calculated for [M+Na+Hf 2 1009.5, found 1009.9
Example 26: Deoxyactagardine B ine)monocarboxamide Deoxyactagardine B
(2,6-dichlorobenzylamine) monocarboxamide was prepared from
deoxyactagardine B and 2,6-dichlorobenzylamine utilising the procedure
described for Example 1. Yield 57%. Calculated for [M+Na+Hf 2 1026.5, found
1026.2 Example 27: Deoxyactagardine B
[6-(2',4',6'-trichlorobenzenesulfonamido)hexylamine]
monocarboxamideDeoxyactagardine B
[6-(2',4',6'-trichlorobenzenesulfonamido)-hexylamine] monocarboxamide was
prepared from deoxyactagardine B and
6-(2',4',6'-trichlorobenzenesulfonamido)- hexylamine utilising the
procedure described for Example 1. Yield 73%. Calculated for [M+2H]+2 2213,
found 2212.8 



Example 28: Deoxyactagardine B [5-(3',5'-dichlorobenzylamino)-pentylamine]
monocarboxamide Deoxyactagardine B
[5-(3',5'-dichlorobenzylamino)-pentylamine] monocarboxamide was prepared
from deoxyactagardine B and 5-(3',5'-dichlorobenzylamino)-pentylamine
utilising the procedure described for Example 1. Yield 36%. Calculated for
[M+2H]+2 1058.0, found 1059.0 Example 29: Deoxyactagardine B
[2-(3',5'-dichlorobenzylamino)ethylamine] monocarboxamide Deoxyactagardine
B [2-(3',5'-dichlorobenzylamino)ethylamine] monocarboxamide was prepared
from deoxyactagardine B and 2-(3',5'-dichlorobenzylamino)ethylamine
utilising the procedure described for Example 1. Yield 51% Calculated for
[M+2H]+2 1037.0, found 1038.0 Example 30: Deoxyactagardine B
[6-(35,5'-dichlorobenzylamino)-hexylamine] monocarboxamide Deoxyactagardine
B [6-(3',5'-dichlorobenzylamino)-hexylamine] monocarboxamide was prepared
from deoxyactagardine B and 6-(3',5'-dichlorobenzylamino)-hexylamine
utilising the procedure described for Example 1. Yield 51% Calculated for
[M+2H]+2 1065.0, found 1065.8 Example 3 1: Deoxyactagardine B
[8-(3',5'-dichlorobenzylamino)octylamine] monocarboxamideDeoxyactagardine B
[8-(3',5'-dichlorobenzylamino)-octylamine] monocarboxamide was prepared
from deoxyactagardine B and 8-(3',5'-dichlorobenzylamino)-octylamine
utilising the procedure described for Example 1. Yield 63%. Calculated for
[M+2H]+2 1079, found 1080. Example 32: Deoxyactagardine B
[3-(2'-aminomethyl-4 >-(2",4"-dichlorophenyl)- furanyl)propylamine]
monocarboxamide Deoxyactagardine B
[3-(2'-aminomethyl-4'-(2",4"-dichlorophenyl)-furanyl)propylamine]
monocarboxamide was prepared from deoxyactagardine B and
3-(2'-aminomethyl-4'-(2",4"- dichlorophenyl)-furanyl)propylamine utilising
the procedure described for Example 1. Yield 11%. Calculated for [M+2H]+2
1077, found 1079. Example 33: Deoxyactagardine B
[3-(2'-aminomethyl-4'-(2"-nitro-4"-chlorophenyl)- furanyl)propylamine]
monocarboxamide Deoxyactagardine B
[3-(2'-aminomethyl-4'-(2"-nitro-4"-chlorophenyl)-furanyl)propylamine]
monocarboxamide was prepared from deoxyactagardine B and
[3-(2'-aminomethyl-4'-(2"-nitro- 4"-phenyl)-furanyl)propylamine utilising
the procedure described for Example 1. Yield 11%. Calculated for [M+2H]+2
1084, found 1083.5. Example 34: Antibacterial activit of com ounds of the
inventionGRASS PEPTIDES FOR VACCINE Incorporating by Reference The contents
of the following priority applications are incorporated herein by
reference: United Kingdom Patent Application No. 0901928.2 filed 5 February
2009, United Kingdom Patent Application No. 0901927.4 filed 5 February
2009, United Kingdom Patent Application No. 0912578.2 filed 20 July 2009,
International Patent Application No. PCT/GB09/01995 filed 14 August 2009
and United Kingdom Patent Application No. 0917871.6 filed 12 October 2009,
Field of the Invention The present invention relates to compositions for
preventing or treating allergy to grass. , Background of the Invention
T-'cell antigen recognition requires antigen presenting cells (APCs) to
present antigen fragments '(peptides) on their cell surface in association
with molecules of the major histocompatibility-complex (MHC). T cells use
their antigen specific T-cell receptors (TCRs) to recognise the antigen
fragments presented by the APC. Such recognition acts as a trigger to the
immune system to generate a range of responses to eradicate the antigen
which has been recognised. Recognition of external antigens by the immune
system of an organism, such as man, can in some cases result in diseases,
known as atopic conditions. Examples of the latter are the allergic
diseases including asthma, atopic dermatitis 



and allergic rhinitis. In this group of diseases, B lymphocytes generate
antibodies of the IgE class (in humans) which bind externally derived
antigens, which are referred to in this context as allergens since these
molecules elicit an allergic response. Production of allergen-specific IgE
is dependent upon T lymphocytes which are also activated by (are specific
for) the allergen. Allergen-specific IgE antibodies bind to the surface of
cells such as basophils and mast cells by virtue of the expression by these
cells of surface receptors for IgE. Crosslinking of surface bound IgE
molecules by allergen results in degranulation of these effector cells
causing release of inflammatory mediators such as histamine,
5-hydroxtryptamine and lipid mediators such as thesulphidoleukotrienes. In
addition to IgE-dependent events, certain allergic diseases such as asthma
are characterised by IgE-independent events. Allergic IgE-mediated diseases
are currently treated with agents which provide symptomatic relief or
prevention. Examples of such agents are antihistamines, b2 agonists, and
glucocorticosteroids. hi addition, some IgE-mediated diseases are treated
by desensitisation procedures that involve the periodic injection of
allergen components or extracts. Desensitisation treatments may induce an
IgG response that competes with IgE for allergen, or they may induce
specific suppressor T cells that block the synthesis of IgE directed
against allergen. This form of treatment is not always effective and poses
the risk of provoking serious side effects, particularly general
anaphylactic shock. This can be fatal unless recognised immediately and
treated with adrenaline. A therapeutic treatment that would decrease or
eliminate the unwanted allergic-immune response to a particular allergen,
without altering the immune reactivity to other foreign antigens or
triggering an allergic response itself would be of great benefit to
allergic individuals. Grass allergens are universally recognised as a major
cause of allergic diseases in humans and animals, including asthma,
allergic rhinitis and allergic dermatitis. Proteins present in grass pollen
are particularly important. For example, approximately 90% of hayfever
sufferers are allergic to grass pollen. Hayfever is the common term for a
form of seasonal allergy characterised by sneezing, runny nose and itching
eyes. The term "hayfever" arose because this form of allergic disease is
most prevalent during "haying season", which corresponds to the flowering
season of many grasses, when grass plants release the highest quantities of
pollen. It is particularly prevalent in summer, typically from the end of
May to the end of August (in the Northern Hemisphere). It has been
calculated that for adults in the United States, hayfever is the 5th
leading chronic disease and a major cause of work absenteeism, resulting in
nearly 4 million missed or lost workdays each year, resulting in a total
cost of more than $700 million in total lost productivity. Allergies are
also the most frequently reported chronic condition in children, limiting
activities for more than 40% of them. Each year, allergies account for more
than 17 million outpatient office visits in the United States; seasonal
allergies such as hayfever account for more than half of these
allergyvisits. A therapeutic or preventative treatment would therefore be
of great benefit to humans that suffer or are at risk of suffering from
grass allergy. Summary of the Invention Grass pollen allergens are
typically classified into groups, with most species expressing at least one
pollen allergen in each group. Examples of groups include: - the Group 1
grass pollen allergens, which include, for example, the proteins LoI p 1
from Rye grass (Lolium perenne) and PhI p 1 from Timothy grass (Phleum
pratense); and - the Group 5 grass pollen allergens, which include, for
example, the proteins LoI p 5a and LoI p 5b from Rye, PhI p 5 from Timothy,
and Cyn d 5 from Bermuda grass (Cynodon dactylori). 



The present inventors have discovered that certain peptide fragments
derived from the major allergens in the pollens of grass species are
particularly useful in desensitising individuals to these allergens. The
polypeptide combinations of the invention have been selected for their
ability to bind to many MHC Class II molecules, and cause T cell
proliferation with minimal histamine release. The compositions, products,
vectors and formulations of the invention may therefore be provided to
individuals for preventing or treating allergy to grass by tolerisation.
The peptides of the invention were selected as MHC class II-binding T cell
epitopes through use of in silico analysis to predict peptide-MHC
interactions and MHC class II binding assays. Additional epitopes were
identified by homology. Peptides and peptide combinations of the invention
were further selected on the basis of in vitro T cell response assays. The
peptide combinations of the invention, however, provide a broad coverage of
efficacy over the human population by targeting multiple different MHC
molecules. A vaccine formulated with peptides of the invention would
therefore have broad utility. The inventors' work has produced peptide
combinations with the following characteristics: the combination binds to
many different MHC Class II molecules the combination gives significant
stimulation of cytokine release in grassallergic individuals the peptides
of the combinations do not give significant histamine release. The peptide
combinations are selected from an extensive analysis of grass epitope
sequences to identify core peptides having particularly good MHC binding
properties and cytokine response profiles in grass allergic individuals.
The combinations may comprise a core of three such peptides, one of each
being selected from the most prevalent grasses, Timothy, Perennial Rye and
Bermuda. The combinations may comprise a core of four such peptides, each
of these peptides being selected from peptides shown to be particularly
effective in combination with each other. Providing a core group of
peptides in this manner, including a core group of polypeptides
representing the three most prevalent grasses, preferably a core group of
four or more different individual polypeptides in the same composition
provides a variety of MHC-binding epitopes, and so builds in redundancy to
allow for the polymorphic nature of the MHC. Providing a core group of the
invention, preferably four or more different individual polypeptides having
particularly good MHC binding properties and cytokine response profiles
also provides multiple T cell epitopes, allowing recruitment of a broad
range of T cell specificities for induction of tolerance. Thus, a
composition of the invention has beneficial additive effects over use of
single polypeptides. The Inventors have also shown that compositions of the
invention were able to provide extremely high coverage of a polymorphic
study population as measured by cytokine responses. Accordingly, the
present invention provides a composition suitable for use in preventing or
treating allergy to grass pollen by tolerisation comprising: (a) at least
one of the polypeptides TimO7B (KIPAGELQIIDKID A), Tim 1OB
(KYTVFETALKKAITAMSE), Tim 04A (WGAIWRIDTPDKL), Tim 07G (FKVAATAANAAPANDK)
or a variant of any thereof; (b) at least one of the polypeptides BerO1
(SGKAFGAMAKKGQED), BerO2 (FIPMKSSWGA), BerO2C (KSSWGAIWRIDPKKPLK) and Ber
02B KDSDEFIPMKSSWGAIWR or a variant of any thereof; and (c) at least one of
the polypeptides Bio04A (LKKAVTAMSE AEK), RyeO9B (PEVKYAVFEAALTKAIT),
Bio02A (KYDAYVATLTEALR),Bio03A (KFIPTLVAAVKQAYAAKQ), Rye 08A
(ETYKFIPSLEAAVKQAY), Rye 05C (NAGFKAAVAAAANAPPK), or a variant of any
thereof, 



wherein said variant is: I) a longer polypeptide of up to 30 amino acids in
length which comprises the sequence of the corresponding polypeptide
specified in (a), (b) or (c), or II) a polypeptide of 9 to 30 amino acids
in length which comprises a sequence that has at least 65% homology to the
sequence of the corresponding polypeptide specified in (a), (b) or (c),
which sequence is capable of tolerising to said corresponding polypeptide;
or III) a polypeptide of length 9 to 30 amino acids which comprises a
sequence of at least 9 contiguous amino acids of the sequence of the
corresponding polypeptide specified in (a), (b) or (c), or a sequence that
has at least 65% homology to said at least 9 contiguous amino acids, which
sequence of at least 9 contiguous amino acids or homologous sequence is
capable of tolerising to said corresponding polypeptide. The invention
further provides a composition suitable for use in preventing or treating
allergy to grass pollen by tolerisation comprising at least four different
polypeptides selected from : (a) TimO7B (KIPAGELQIIDKIDA) or a variant
thereof; (b) BerOl (SGKAFGAMAKKGQED) or a variant thereof; (c) Bio04A
(LKKAVTAMSEAEK) or a variant thereof; (d) RyeO9B (PEVKYAVFEAALTKAIT) or a
variant thereof; (e) BerO2 (FIPMKSSWGA) or a variant thereof; (f) BerO2C
(KSSWGAIWRIDPKKPLK) or a variant thereof; (g) Bio03A (KFIPTLVAAVKQAYAAKQ)
or a variant thereof; and (h) Bio02A (KYDAYVATLTEALR) or a variant thereof;
wherein said variant is: I) a longer polypeptide of up to 30 amino acids in
length which comprises the sequence of the corresponding polypeptide
specified in (a) to (h), or II) a polypeptide 9 to 30 amino acids in length
which comprises a sequence that has at least 65% homology to the sequence
of the correspondingpolypeptide specified in (a) to (h), which sequence is
capable of tolerising to said corresponding polypeptide; or III) a
polypeptide of length 9 to 30 amino acids which comprises a sequence of at
least 9 contiguous amino acids of the sequence of the corresponding
polypeptide specified in (a) to (h), or a sequence that has at least 65%
homology to said at least 9 contiguous amino acids, which sequence of at
least 9 contiguous amino acids or homologous sequence is capable of
tolerising to said corresponding polypeptide. The compositions of the
invention are typically capable of tolerising at least 50% or at least 60%
of a panel of grass pollen allergic individuals in the population and/or
comprises at least one further polypeptide up to a total of fourteen
polypeptides, wherein the further polypeptides:(a) comprise a sequence
having at least 65% sequence identity to at least 9 or more contiguous
amino acids in any of SEQ ID NO: 1to 73 described below; and (b) are 9 to
30 amino acids in length. Description of the sequences mentioned herein SEQ
ID NOS: 1 to 73 provide the polypeptide sequences of the invention as set
out in Tables 2 to 4. SEQ ID NOS: 1 to 27 correspond to peptides derived
from Group 1 grass allergens. SEQ ID NOS: 28 to 73 correspond to peptides
derived from Group 5 allergens. Detailed description of the invention The
invention concerns peptides which can be used in tolerisation. Such
peptides may be derived from any grass allergen described herein or be
variants thereof as described below. A difficulty associated with
approaches to desensitisation 



based on peptide immunisation lies in how to select an appropriate size and
region of the allergen as the basis for the peptide to be used for
immunisation. The size of the peptide of choice is crucial. If the peptide
is too small, the vaccine would not be effective in inducing an
immunological response. If the peptides are too large, or if the whole
antigen is introduced into an individual, there is the risk of inducing
adverse reactions, such as anaphylaxis, which may be fatal. The
polypeptides of the invention have been selected to retain T
cellspecificity whilst being small enough in size to not possess
significant tertiary structure that would enable them to retain the
conformation of an IgE-binding epitope of the whole molecule. The
polypeptides of the invention therefore do not induce significant
crosslinking of adjacent specific IgE molecules on cells such as mast cells
and basophils and consequently do not cause significant histamine release.
An advantage of the invention is the ability of the peptides to broadly
target Major Histocompatibility Complex (MHC) molecules. T cell receptors
(TCRs) are highly variable in their specificity. Variability is generated,
as with antibody molecules, through gene recombination events within the
cell. TCRs recognise antigen in the form of short peptides bound to
molecules encoded by the genes of the Major Histocompatibility Complex
(MHC). These gene products are the same molecules that give rise to "tissue
types" used in transplantation and are also referred to as Human Leukocyte
Antigen molecules (HLAs) which terms may be used interchangeably.
Individual MHC molecules possess peptide binding grooves which, due to
their shape and charge are only capable of binding a limited group of
peptides. The peptides bound by one MHC molecule may not necessarily be
bound by other MHC molecules. When a protein molecule such as an antigen or
allergen is taken up by antigen presenting cells such as B lymphocytes,
dendritic cells, monocytes and macrophages, the molecule is enzymatically
degraded within the cell. The process of degradation gives rise to peptide
fragments of the molecule which, if they are of the appropriate size,
charge and shape, may then bind within the peptide binding groove of
certain MHC molecules and be subsequently displayed upon the surface of
antigen presenting cells. If the peptide/MHC complexes are present upon the
antigen presenting cell surface in sufficient numbers they may then
activate T cells which bear the appropriate peptide/MHC-specific T cell
receptors. Due to the polymorphic nature of the MHC, individuals in an
outbred population such as man will express different combinations of MHC
molecules on their cell surfaces. Since different MHC molecules can bind
different peptides from the same molecule based on the size, charge and
shape of the peptide, different individuals will display a different
repertoire of peptides bound to their MHC molecules. Identification of
universal MHC-binding peptide epitopes in an outbred populationsuch as man
is more difficult than in inbred animals (such as certain strains of
laboratory mice). On the basis of differential MHC expression between
individuals and the inherent differences in peptide binding and
presentation which this brings, it is unlikely that a single peptide can be
identified which will be of use for desensitisation therapy in man. As
discussed below, the invention addresses this problem by providing
compositions based on more than one peptide i.e. peptide combinations.
These combinations are based on core groups of peptides identified
experimentally as showing surprisingly strong responses in grass allergic
patients when tested individually, and particularly when provided in
combination. These core subsets of peptides have advantageous properties
when included in grass peptide vaccines. The core groups may comprise at
least one peptide derived from Timothy grass, at least one peptide derived
from Perennial Rye and at least one peptide derived from Bermuda grass,
each peptide showing particularly good individual response characteristics.
The inclusion of such peptides in combination allows for 



coverage of the three most prevalent grasses, and additionally extends to
coverage of other grasses by homology, as discussed further below.
Additionally a core group may comprise at least four peptides selected from
peptides having the most highly ranked individual response characteristics
from the group tested, and further shown to provide optimal response
characteristics for a grass vaccine when provided together combination.
Such peptide combinations preferably comprise at least one peptide derived
from a Group I grass allergen or a variant thereof and at least one peptide
derived from a Group V grass allergen or a variant thereof. The
classification of grass allergens as Group I and Group V grass allergens is
well known to the skilled person, and is further discussed herein. A
preferred Group I grass allergen is the Bermuda Grass allergen, Cyn d 1. A
preferred Group V grass allergen is the Rye Grass allergen, LoI p 5. In
some embodiments, the invention relates to a composition comprising at
least one peptide derived from Cyn dl or a variant thereof and at least one
peptide derived from LoI p 5 or a variant thereof. Compositions based on
combinations of Cyn d 1 and LoI p 5 peptides or variants thereof are
further discussed below.Preferred peptides of the invention may comprise,
consist of, or consist essentially of the sequences shown in any of SEQ ID
NOS: 1 to 73. Variants of these specific peptides may also be used. The
variants may comprise, consist of, or consist essentially of sequences
which are fragments of either any of SEQ ID NOS: 1 to 73 or homologues of
any of SEQ ID NOS: 1 to 73. The invention thus provides a composition
suitable for use in preventing or treating allergy to grass pollen by
tolerisation comprising: (a) at least one of the polypeptides TimO7B
(KIPAGELQIIDKID A), , Tim 1OB (KYTVFETALKKAITAMSE), Tim 04A
(WGAIWRIDTPDKL), Tim 07G (FKVAATAANAAPANDK), or a variant of any thereof;
(b) at least one of the polypeptides BerO1 (SGKAFGAMAKKGQED), BerO2
(FIPMKSSWGA), BerO2C (KSSWGAIWRIDPKKPLK), and Ber 02B KDSDEFIPMKSSWGAIWR,
or a variant of any thereof; and (c) at least one of the polypeptides
Bio04A (LKKAVTAMSEAEK), RyeO9B (PEVKYAVFEAALTKAIT), Bio02A
(KYDAYVATLTEALR), Bio03A (KFIPTLVAAVKQAYAAKQ), Rye 08A (ETYKFIPSLEAAVKQAY),
Rye 05C (NAGFKAAVAAAANAPPK), or a variant of any thereof, wherein said
variant is: I) a longer polypeptide of up to 30 amino acids in length which
comprises the sequence of the corresponding polypeptide specified in (a),
(b) or (c), or II) a polypeptide of 9 to 30 amino acids in length which
comprises a sequence that has at least 65% homology to the sequence of the
corresponding polypeptide specified in (a), (b) or (c), which sequence is
capable of tolerising to said corresponding polypeptide; or III) a
polypeptide of length 9 to 30 amino acids which comprises a sequence of at
least 9 contiguous amino acids of the sequence of the corresponding
polypeptide specified in (a), (b) or (c), or a sequence that has at least
65% homology to said at least 9 contiguous amino acids, which sequence of
at least 9 contiguous amino acids or homologous sequence is capable of
tolerising to said corresponding polypeptide. Other preferred variants of
a) to c) are:i) polypeptides having a length of 9 to 30 amino acids and
comprising a region consisting of: - any of the corresponding sequences of
a) to c), or - a sequence which has at least 65% homology to any of the
corresponding sequences of a) to c) which sequence is capable of 



tolerising an individual to any of the sequences of a) to c), or ii)
polypeptides having a length of 9 to 30 amino acids and comprising a region
consisting of a sequence that represents either: - a fragment of any of the
sequences of a) to c), or - a homologue of a fragment of any of the
sequences of a) to c), which sequence is capable of tolerising an
individual to any of the sequences of a) to c) and has a length of at least
9 amino acids, and wherein said homologue has at least 65% homology to any
9 contiguous amino acids in any of the sequences of a) to c); wherein
optionally none of the four polypeptides are variants of the same original
sequence defined by any one of a) to e). The composition thus comprises a
minimum of three polypeptides, a first polypeptide being a polypeptide of
a) or a variant thereof, a second polypeptide being a polypeptide of b) or
a variant thereof, and a third polypeptide being a polypeptide of c) or a
variant thereof. Thus, for instance the composition may comprise a variant
of TimO7B, BerOl and a variant of RyeO9B. Preferably, the above composition
comprises in addition to the core three polypeptides a fourth polypeptide
of a), b), or c) or a variant of any thereof. The composition may comprise
four, five, six, seven, eight or more polypeptides of a), b), c) or
variants thereof. In some aspects, the composition may comprise two, three,
four or more polypeptides of a) or variants thereof. In additional aspects,
the composition may comprise two, three, four or more polypeptides of b) or
variants thereof. In further aspects the composition may comprise two,
three, four, five, six or more polypeptides of c) or variants thereof.
These selections are subject to the composition comprising at least one
polypeptide of a) or a variant thereof, at least one polypeptide of b) or a
variant thereof. A preferred combination of three polypeptides selected
from groups a), b) and c) is the polypeptide TimO7B or a variant thereof,
thepolypeptide BerOl or a variant thereof, and the polypeptide Bio04A or a
variant thereof. The composition may comprise at least two polypeptides
selected from group a) or variants thereof, at least two polypeptides
selected from group b) or variants thereof and at least two polypeptides
selected from group c) or variants thereof. A preferred composition may
comprise the polypeptide TimO7B or a variant thereof and at least two,
three or four polypeptides selected from group b) or variants thereof. This
preferred composition may comprise two or three polypeptides selected from
group c) or variants thereof, preferably including Bio04A or a variant
thereof. Another preferred composition may comprise the polypeptide TimO7B
or a variant thereof and at least two, three or four polypeptides selected
from group c) or variants thereof. This preferred composition may comprise
two or three polypeptides selected from group b) or variants thereof,
preferably including BerOl or a variant thereof. AUthe above compositions
based on a) to c) may comprise further polypeptides selected from any of
SEQ ID NOs 1 to 74 or variants thereof not previously selected according to
a) to c). The invention also provides a composition suitable for use in
preventing or treating allergy to grass pollen by tolerisation comprising
at least four different polypeptides selected from : (a) TimO7B
(KIPAGELQIIDKIDA) or a variant thereof; (b) BerO1 (SGKAFGAMAKKGQED) or a
variant thereof; (c) Bio04A (LKKAVTAMSEAEK) or a variant thereof; (d)
RyeO9B (PEVKYAVFEAALTKAIT) or a variant thereof; (e) BerO2 (FIPMKSSWGA) or
a variant thereof; (f) BerO2C (KSSWGAIWRIDPKKPLK) or a variant thereof; (g)
Bio03A (KFIPTLVAAVKQAYAAKQ) or a variant thereof; and 



(h) Bio02A (KYDAYVATLTEALR) or a variant thereof; wherein said variant is:
I) a longer polypeptide of up to 30 amino acids in length which comprises
the sequence of the corresponding polypeptide specified in (a) to (h), or
II) a polypeptide 9 to 30 amino acids in length which comprises a sequence
that has at least 65% homology to the sequence of the corresponding
polypeptidespecified in (a) to (h), which sequence is capable of tolerising
to said corresponding polypeptide; or III) a polypeptide of length 9 to 30
amino acids which comprises a sequence of at least 9 contiguous amino acids
of the sequence of the corresponding polypeptide specified in (a) to (h),
or a sequence that has at least 65% homology to said at least 9 contiguous
amino acids, which sequence of at least 9 contiguous amino acids or
homologous sequence is capable of tolerising to said corresponding
polypeptide. Other preferred variants of a) to h) are: i) polypeptides
having a length of 9 to 30 amino acids and comprising a region consisting
of: - any of the corresponding sequences of a) to h), or - a sequence which
has at least 65% homology to any of the corresponding sequences of a) to h)
which sequence is capable of tolerising an individual to any of the
sequences of a) to h), or ii) polypeptides having a length of 9 to 30 amino
acids and comprising a region consisting of a sequence that represents
either: - a fragment of any of the sequences of a) to h), or - a homologue
of a fragment of any of the sequences of a) to h), which sequence is
capable of tolerising an individual to any of the sequences of a) to h) and
has a length of at least 9 amino acids, and wherein said homologue has at
least 65% homology to any 9 contiguous amino acids in any of the sequences
of a) to h); wherein optionally none of the four polypeptides are variants
of the same original sequence defined by any one of a) to h). The
composition thus comprises a minimum of four polypeptides, each of said
four polypeptides being selected from polypeptides of a) to h) or variants
thereof. The above composition may comprise additional polypeptides of a)
to h) or a variant of any thereof, such as five, six, seven, eight or more
polypeptides of a) to h) or variants thereof. In some aspects, the
composition may comprise a polypeptide of a) or a variant thereof, at least
one polypeptide selected from b), e) or f) or a variant of any thereof, and
at least one polypeptide selected from c), d), g) or h) or a variant
thereof.Alternatively, the composition may preferably comprise a
polypeptide of a) or a variant thereof and at least two or three
polypeptides selected from b), e) or f) or a variant of any thereof. This
composition may preferably include the polypeptide BerOl or a variant
thereof. In another embodiment, the composition may comprise a polypeptide
of a) or a variant thereof and at least two, three or four polypeptides
selected from c), d), g) or h) or a variant of any thereof. This
composition may preferably include the polypeptide Bio04A or a variant
thereof. All such compositions may preferably comprise the polypeptide
TimO7B or a variant thereof, the polypeptide BerOl or a variant thereof,
and the polypeptide Bio04A or a variant thereof. The above compositions
selected from a) to h) preferably comprise at least four different
polypeptides of a) to h) or comprise at least four variants each
corresponding to different original or baseline sequences of a) to h).
Thus, the compositions are typically selected on the basis of four
different epitope sequences of origin. Preferably, the composition
comprises at least one epitope sequence of Bermuda origin, at least one
epitope sequence of Rye Grass origin and at least one 



epitope sequence of Timothy origin. The relevant epitope sequences may be
selected from any of SEQ ID NOs 1 to 74 or variants thereof. All of the
above compositions based on a) to h) may thus comprise further polypeptides
selected from any of SEQ ID NOs 1 to 74 or variants thereof not previously
selected according to a) to h). All selections are subject to the
composition comprising at least four polypeptides selected from a) to h) or
variants thereof. Optionally, any composition of specific polypeptides
described herein may comprise further polypeptides up to a total of
fourteen unique polypeptides. The further polypeptides will typically
relate to (i.e. are typically homologues and/or fragments of) the other
sequences, i.e. SEQ ID NOS: 1 to 73, that are not amongst the polypeptides
already selected. The further peptides are typically functional variants of
one of the peptides of SEQ ID NOS: 1 to 73. The further polypeptides may be
identical to any of SEQ ID NOS: 1 to 73. The composition may therefore
comprise up to fourteen different polypeptides as provided in any of SEQ ID
NOS: 1 to 73, subject to at least one polypeptide being selected from each
of (a) and (b) as defined above. However, the optional further polypeptides
do not need to be 100%identical to any of SEQ ID NOS: 1 to 73. They are
preferably at least 65% identical to at least 9 (for example at least 10,
11, 12 or 13) or more contiguous amino acids in any of SEQ ID NOS: 1 to 73,
not already selected amongst the at least one polypeptide selected from
each of (a) and (b). These contiguous amino acids may comprise a MHC class
II epitope, for example which binds to any of the MHC molecules mentioned
herein. The invention also provides products and formulations comprising
the polypeptides of the invention and compositions, products and vectors
comprising polynucleotides capable of expressing the polypeptides of the
invention for use in preventing or treating grass allergy by tolerisation.
Such tolerisation will typically be to an epitope (for example a MHC class
II-binding T cell epitope) present in any of SEQ ID NOS: 1 to 74. Grass
species The grass species Rye (Lolium perenne), Timothy (Phleum pratense)
and Bermuda (Cynodon dactylo) are responsible for a high proportion of
grass allergy worldwide, particularly allergies associated with grass
pollen, such as hayfever. Other important grass species include Velvet
grass (Holcus lanatus), Orchard grass (Dactylis glomerat), Canary grass
{Phalaris canariensis) and Meadow grass / Kentucky bluegrass (Poa
pratensis). Rye is one of the most common grasses in the world, and is
widely used as a source of animal fodder. It is native to Europe, but has
been introduced on all continents worldwide and is common in all temperate
zones. It can flower throughout the summer, but typically between May and
July in the northern hemisphere. Rye is well adapted to mild, humid
temperate climates, and grows best on rather heavy, rich, moist soils. It
also grows well on well-manured lighter soils with sufficient moisture. It
dislikes shade and requires a well-drained soil. Rye typically grows in
locations with a soil pH in the range of about 6 to about 7, though it can
tolerate a range from about 4.5 to about 8.5, preferably with an annual
precipitation in the range of about 2 1 to about 180cm. Timothy is another
of the most common grasses in the world and is a primary source of animal
fodder. It is native and widespread in most of Europe, North Africaand
northern Asia. It has been introduced and is widespread in North and South
America, South Africa and Australia. Timothy grass typically grows in
locations with an annual precipitation in the range of about 35 to about
180cm, an annual temperature range of about 4 to about 22C, and a soil pH
of about 4.5 to about 8. It is best adapted to a cool, humid, temperate
climate, growing best on heavy, deep and moist or even wet soils. The
optimum temperature for growth is 18 - 21C varying with day/night
temperatures of 15710C and 21/15C. The Timothy flowering 



season is typically confined to the early summer and Timothy pollen is a
major cause of grass allergy during this season. In studies, up to 21% of
patients with allergic rhinitis or other symptoms have been found to be
responsive to Timothy pollen. Bermuda grass typically grows in locations
with an annual precipitation of about 9 to about 429cm, an annual
temperature range of about 5 to about 28C, and a soil pH in the range of
about 4 to about 8.5, preferably about 6 to about 7. The Bermuda flowering
season is typically in late summer (August to October in the northern
hemisphere). Bermuda plants produce high quantities of pollen and are
therefore a major cause of hayfever. Bermuda plants have also been reported
to cause contact dermatitis. Bermuda is widely grown throughout the world,
predominantly in warm climates, and is typically found between the
latitudes of about 30 north and about 30 south. Peptidefragments of Group 1
and Group 5 grass pollen allergens The major allergens of grass include the
Group 1 grass pollen allergens and Group 5 grass pollen allergens. Proteins
from different species are assigned to groups based on amino acid sequence
homology. For example, Group 1 major grass pollen allergens include the
Timothy protein PhI p 1 and the Rye protein LoI p 1, and the Group 5 major
grass pollen allergens include the Timothy protein PhI p 5 and the Rye
protein LoI p 5. The present inventors have identified the regions in
certain grass pollen allergen proteins which comprise MHC Class II-binding
T cell epitopes. The present inventors have also shown that regions
corresponding to MHC Class II-binding T cell epitopes within the major
grass pollen allergens are highly conserved between representatives in a
given group, see for example, Example 2. Based on thisinformation, peptides
derived from the relevant regions of a protein in a given Group are
suitable for preventing or treating grass allergy by tolerisation to the
grass allergens in that Group. For example, the relevant regions from, for
example, PhI p 1 of Timothy or LoI p 1 of Rye are suitable for use in
preventing or treating grass allergy by tolerisation to the Group 1 grass
allergens. The peptides of the invention are derived from the Group 1 (SEQ
ID NOS: 1 to 27) and Group 5 (SEQ ID NOS: 28 to 73) grass allergens. The
terms "peptide" and "polypeptide" are used interchangeably herein. The
above proteins are also referred to herein as "the allergens". Tables 2 to
4 set out the sequences of the peptides of the invention, indicating the
parent protein from which each peptide derives. Where a composition of the
invention comprises four or more polypeptides selected from polypeptides of
a) to h) or variants thereof, the composition typically comprises at least
one polypeptide or variant thereof (for example a functional variant)
selected from each of a) SEQ ID NOS: 1 to 27; and b) SEQ ID NOs: 28 to 73.
The composition may comprise at least two, at least three, at least four,
at least five, at least six, or at least seven polypeptides or variants
thereof (for example functional variants) selected from each of a) SEQ ID
NOS: 1 to 27; and b) SEQ ID NOs: 28 to 73. In some embodiments, the
composition may comprise at least one polypeptide or variant thereof (for
example a functional variant) selected from each of a) SEQ ID NOS: 1 to 10;
and b) SEQ ID NOS: 28 to 52. The composition may comprise at least two, at
least three, at least four, at least five, at least six, or at least seven
polypeptides or variants thereof (for example functional variants) selected
from each of a) SEQ ID NOS: 1 to 10; and b) SEQ ID NOS: 28 to 52. As
outlined above, preferred compositions based on the polypeptides of a) to
h) or variants thereof therefore include those which comprise at least one
peptide derived from Cyn d 1 or a variant thereof and at least one peptide
derived from LoI p5 or a variant thereof. Particularly preferred
compositions are those which comprise at least one peptide derived from Cyn
d 1 or a variant thereof, at least one peptide 



derived from LoI p5 or a variant thereof and at least one peptide derived
from PhI p 5. In some embodiments, the compositions of a) to h) may
comprise two, three, four or more peptides derived from Cyn d 1 or variants
thereof and/or two, three, four ormore peptides derived from LoI p 5 or
variants thereof. In some embodiments, the compositions may consist or
consist essentially of peptides derived from Cyn d 1 and LoI p 5 or
variants thereof. In other embodiments, the composition optionally does not
comprise a peptide derived from LoI p i or a variant thereof. As discussed
below, compositions based on Cyn d 1 and LoI p 5 peptides are of particular
utility in the treatment of grass allergy. Particularly preferred
compositions of the invention include those which comprise, consist or
consist essentially of: a) at least one of the polypeptides of SEQ ID NOs:
1, 2 and 5, or variants thereof as defined herein; b) at least one of the
polypeptides of SEQ ID NO:s 28, 29, 31 and 46, or variants thereof as
defined herein; and optionally c) the polypeptide of SEQ ID NO: 69 or a
variant thereof as defined in herein. These compositions provide a
particularly preferred Cyn d 1 peptide, a particularly preferred LoI p5
peptide, and optionally a particularly preferred PhI p5 peptide. More
preferably, the compositions comprise at least two or all three
polypeptides as defined in a) and at least two or at least three
polypeptides as defined in b). Still preferably the composition includes a
polypeptide as defined in c). It is particularly preferred that the
composition comprises i) SEQ ID NO: 1, ii) one of SEQ ID NO: 2 and SEQ ID
NO: 5; and iii) SEQ ID NO: 46. Specific preferred compositions include
Combinations 1 to 10 as set out in Table 7. In such compositions, one or
more of the individual polypeptides of SEQ ID NO:s 1, 2, 5, 28, 29, 31, 46
and 69 can optionally be substituted for a variant thereof. In some
embodiments two, three, four, five or more of the polypeptides of SEQ ID
NO:s 1, 2, 5, 28, 29, 31, 46 and 69 present in Combinations 1 to 10 can be
substituted for variants thereof. The number of polypeptides substituted
for variants thereof typically depends on the total number of polypeptides
included in the composition. For example, in combinations based on four
polypeptides (i.e. Combinations 6, 8, 10), it is preferred that only one or
two polypeptides are substituted for variants thereof. Alternatively, any
composition comprising four or more polypeptides selected from any of SEQ
ID NOS: 1, 69, 31, 46, 2, 5, 29, 28, 43,53, 35, 27, 4, and 70 or variants
thereof is also preferred. A even more preferred composition comprises,
consists or consists essentially of the polypeptides of SEQ ID NO:s 1, 2,
5, 28, 31, 9 1 and 93 or variants thereof. Other preferred compositions
comprise SEQ ID NO:s 1, 2, 5, 28, 31, 9 1 and 93 or in place of one, two or
three, four or more of these polypeptides, variants thereof. In some
embodiments, the above seven peptide compositions do not comprise any
further polypeptides or do not comprise any further polypeptides derived
from grass allergens. In preferred embodiments, the compositions comprise
SEQ ID NO:s 1, 2, 5, 28, 31, 9 1 and 93 or variants thereof and do not
contain any further proteins with more than 20% homology to a protein of
any species of grass mentioned herein. The above compositions may comprise
further non-peptide constituents such as carriers or adjuvants. The
invention also provides a product comprising, (a) the polypeptide TimO7B
(KIPAGELQIIDKIDA), TimlOB (KYTVFETALKKAITAMSE), Tim 04A (WGAIWRIDTPDKL),
Tim 07G (FKVAATAANAAPANDK) or a variant of any thereof as described herein;
(b) at least one of the polypeptides BerOl (SGKAFGAMAKKGQED) BerO2
(FIPMKSSWGA), BerO2C (KSSWGAIWRIDPKKPLK) and BerO2B KDSDEFIPMKSSWGAIWR or a
variant of any thereof as described herein; and 



(c) at least one of the polypeptides Bio04A (LKKAVTAMSEAEK), RyeO9B
(PEVKYAVFEAALTKAIT), and Bio02A (KYDAYVATLTEALR), Bio03A
(KFIPTLVAAVKQAYAAKQ), Rye 08A (ETYKFIPSLEAAVKQAY), Rye 05C
(NAGFKAAVAAAANAPPK) or a variant of any thereof as described herein,
wherein each different polypeptide is for simultaneous, separate or
sequential use in preventing or treating allergy to grass pollen by
tolerisation. The four or more polypeptides in the product of the invention
may be selected according to the same criteria outlined above in relation
to the composition for use in the prevention or treatment of grass allergy
by tolerisation of the invention. Variants The composition or products of
the invention may therefore comprise variants of any of SEQ ID NOS: 1 to
73. The variant typically comprises 1, 2, 3 or more of the MHC class II
epitopes present in the corresponding peptide of SEQ IDNOS: 1 to 73.
Functional variants are mentioned herein. Such a variant may be able to
tolerise an individual to a class II MHC epitope present in the
corresponding peptide of SEQ ID NOS: 1 to 59, and thus it will typically
comprise sequence that binds to the same MHC class II molecule and/or is
recognised by a T cell which recognises the corresponding epitope in the
polypeptide of SEQ ID NOS: 1to 73. The sequence is thus capable of
tolerising against the corresponding sequence in the native polypeptide.
The variant polypeptide may thus tolerise against the corresponding native
polypeptide. Variants of SEQ ID NOS: 1 to 73 may be fragments derived by
truncation, e.g. by removal of one or more amino acids from the N and/or
C-terminal ends of a polypeptide. Fragments may also be generated by one or
more internal deletions, provided that the core 9 amino acids that makes up
the T cell epitope is not substantially disrupted. For example, a variant
of SEQ ID NO: 1 may comprise a fragment of SEQ ID NO: 1, i.e. a shorter
sequence. This may include a deletion of one, two, three or four amino
acids from the N-terminal end of SEQ ID NO: 1 or from the C-terminal end of
SEQ ID NO: 1. Such deletions may be made from both ends of SEQ ID NO: 1. A
variant of SEQ ID NO: 1 may include additional amino acids (for example
from the sequence of the parent protein from which the peptide derives)
extending beyond the end(s) of SEQ ID NO: 1. A variant may include a
combination of the deletions and additions discussed above. For example,
amino acids may be deleted from one end of SEQ ID NO: 1, but additional
amino acids from the full length parent protein sequence may be added at
the other end of SEQ ID NO: 1. The same discussion of variants above also
applies to SEQ ID NOS: 2 to 73. A variant peptide may include one or more
amino acid substitutions from the amino acid sequence of any of SEQ ID NOS:
1 to 73 or a fragment thereof. A variant peptide may comprise sequence
having at least 65% sequence identity to at least 9 or more contiguous
amino acids in any of SEQ ID NOS: 1to 73. More preferably a suitable
variant may comprise at least 70%, at least 75%, at least 80%, at least
85%, at least 90%, at least 95%, or at least 98% amino acid identity to at
least 9 contiguous amino acids of any of SEQ ID NOS: 1 to 73. This level of
amino acididentity may be seen at any section of the peptide, although it
is preferably the core region. The level of amino acid identity is over at
least 9 contiguous amino acids but it may be at least 10, 11, 12, 13, 14,
15 or at least 16 or 17 amino acids, depending on the size of the peptides
of comparison. Accordingly, any of the above-specified levels of identity
may be across the entire length of sequence. Examples of preferred variants
selected on the basis of sequence identity to particularly preferred
peptides of the invention are: Variants of BerOl (SEQ ID NO: 1):
SGKAFGAMAKKGEED (SEQ ID NO:74), Holcus lanatus, HoI 1 1; Poa pratensis Poa
p 1; SGHAFGSMAKKGEED 



(SEQ ID NO: 75), Dactylis glomerata, Dae g 1; Lolium perenne LoI p 1;
SGIAFGSMAKKGDED (SEQ ID NO: 76), Phleum pratense, PhI p 1, SGTAFGAMAKKGEEE
(SEQ ID NO: 77), Zea mays, Zea m 1. Variants of Bio02A (SEQ ID NO: 28):
KYDAYVATLTESLR (SEQ ID NO: 78), Hordeum vulgare, Hor v 5; KYDAYVATLSEALR
(SEQ ID NO: 79), Phleum pratense, PhI p 5; Poa pratensis, Poa p 9;
KYDAFVAALTEALR (SEQ ID NO: 80), Dactylis glomerata, Dae g 5; KYDAFVTTLTEALR
(SEQ ID NO: 81), Holcus lanatus, HoI 15. Variants of Bio03A (SEQ ID NO:
29): KFIPTLEAAVKQAYAA (SEQ ID NO: 82), Dactylis glomerata, Dae g 5;
Phalarus aquatica, Pha a 5; KFIPALEAAVKQAYAA (SEQ ID NO: 83), Phleum
pratense, PhI p 5. Variants of TimO7B (SEQ ID NO: 69): KIPAGELQIVDKIDA (SEQ
ID NO: 84), Dactylis glomerata, Dae g 5; Phalarus aquatica, Pha a 5;
KIPTGELQIVDKIDA (SEQ ID NO: 85), Lolium perenne, LoI p 5; KIPAGEQQIIDKIDA
(SEQ ID NO: 86), Poa pratensis, Poa p 5. TimO7B is also conserved in Holcus
lanatus, HoI 15b. Variants of Bio04A (SEQ ID NO: 31): LKKAITAMSEAQK (SEQ ID
NO: 87), Phleum pratense, PhI p5; Holcus lanatus, HoI 15b; LKKAITAMSQAQK
(SEQ ID NO: 88), Poa pratensis, Poa p 5. Variants of BerO2C (SEQ ID NO: 5):
KESWGAIWRIDTPDK (SEQ ID NO: 89), Phalaris aquatica, Pha a 1; Phleum
pratense, PhI p 1. Variants of RyeO9B (SEQ ID NO: 46): PQVKYAVFEAALTKAIT
(SEQ ID NO: 90), Phleum pratense, PhI p 5.Thus, SEQ ID NO:s 74 to 90 are
preferred variants which may be used as substitutes for the above native
peptides in a composition of the invention. Other referred variants for
native peptides of the invention are derived from maize allergens. Maize
allergens have close homology to grass pollen allergens and so sequences
derived from maize may contain cross-reactive epitopes of use in
tolerisation against grass pollen allergy. In connection with amino acid
sequences, "sequence identity" refers to sequences which have the stated
value when assessed using ClustalW (Thompson et al., 1994, supra) with the
following parameters: Pairwise alignment parameters -Method: accurate,
Matrix: PAM, Gap open penalty: 10.00, Gap extension penalty: 0.10; Multiple
alignment parameters -Matrix: PAM, Gap open penalty: 10.00, % identity for
delay: 30, Penalize end gaps: on, Gap separation distance: 0, Negative
matrix: no, Gap extension penalty: 0.20, Residuespecific gap penalties: on,
Hydrophilic gap penalties: on, Hydrophilic residues: GPSNDQEKR. Sequence
identity at a particular residue is intended to include identical residues
which have simply been derivatized. A variant peptide may comprise 1, 2, 3,
4, 5 or more, or up to 10 amino acid substitutions from any of SEQ ID NOS:
1 to 73. Substitution variants preferably involve the replacement of one or
more amino acids with the same number of amino acids and making
conservative amino acid substitutions. For example, an amino acid may be
substituted with an alternative amino acid having similar properties, for
example, another basic amino acid, another acidic amino acid, another
neutral amino acid, another charged amino acid, another hydrophilic amino
acid, another hydrophobic amino acid, another polar amino acid, another
aromatic amino acid or another aliphatic amino acid. Some properties of the
20 main amino acids which can be used to select suitable substituents are
as follows:Further variants include those in which instead of the naturally
occurring amino acid the amino acid which appears in the sequence is a
structural analog thereof. Amino acids used in the sequences may also be
modified, e.g. labelled, providing the function of the peptide is not
significantly adversely affected. Where the peptide has a sequence that
varies from the sequence of any of SEQ ID NOS: 1to 73 or a fragment
thereof, the substitutions may occur across the full length 



of the sequence, within the sequence of any of SEQ ID NOS: 1 to 73 or
outside the sequence of any of SEQ ID NOS: 1 to 73. For example, the
variations described herein, such as additions, deletions, substitutions
and modifications, may occur within the sequence of any of SEQ ID NOS: 1 to
73. A variant peptide may comprise or consist essentially of the amino acid
sequence of any of SEQ ID NOS: 1 to 73 in which one, two, three, four or
more amino acid substitutions have been made. A variant peptide may
comprise a fragment of the parent protein that is larger than any of SEQ ID
NOS: 1 to 73. In this embodiment, the variations described herein, such as
substitutions and modifications, may occur within and/or outside the
sequence of any of SEQ ID NOS: 1 to 73. The variant peptides of the
invention are 9 to 30 amino acids in length inclusive. Preferably, they may
be from 9 to 20 or more preferably 13 to 17 amino acids in length. The
peptides may be the same length as the peptide sequences in any one ofSEQ
ID NOS: l to 73. The peptides may be chemically derived from the
polypeptide allergen, for example by proteolytic cleavage or can be derived
in an intellectual sense from the polypeptide allergen, for example by
making use of the amino acid sequence of thepolypeptide allergen and
synthesising peptides based on the sequence. Peptides may be synthesised
using methods well known in the art. The term "peptide" includes not only
molecules in which amino acid residues are joined by peptide (-CO-NH-)
linkages but also molecules in which the peptide bond is reversed. Such
retro-inverso peptidomimetics may be made using methods known in the art,
for example such as those described in Meziere et al (1997) J. Immunol.
159, 3230-3237. This approach involves making pseudopeptides containing
changes involving the backbone, and not the orientation of side chains.
Meziere et al (1997) show that, at least for MHC class II and T helper cell
responses, these pseudopeptides are useful. Retro-inverse peptides, which
contain NH-CO bonds instead of CO-NH peptide bonds, are much more resistant
to proteolysis. Similarly, the peptide bond may be dispensed with
altogether provided that an appropriate linker moiety which retains the
spacing between the carbon atoms of the amino acid residues is used; it is
particularly preferred if the linker moiety has substantially the same
charge distribution and substantially the same planarity as a peptide bond.
It will also be appreciated that the peptide may conveniently be blocked at
its N-or C-terminus so as to help reduce susceptibility to exoproteolytic
digestion. For example, the N-terminal amino group of the peptides may be
protected by reacting with a carboxylic acid and the C-terminal carboxyl
group of the peptide may be protected by reacting with an amine. Other
examples of modifications include glycosylation and phosphorylation.
Another potential modification is that hydrogens on the side chain amines
of R or K may be replaced with methylene groups (-NH2 - >-NH(Me) or
-N(Me)2). Analogues of peptides according to the invention may also include
peptide variants that increase or decrease the peptide's half-life in vivo.
Examples of analogues capable of increasing the half-life of peptides used
according to the invention include peptoid analogues of the peptides,
D-amino acid derivatives of the peptides, and peptide-peptoid hybrids. A
further embodiment of the variant polypeptides used according to the
invention comprises D-amino acid forms of the polypeptide. The preparation
of polypeptides using D-amino acids rather than Lamino acids greatly
decreases any unwanted breakdown of such an agent by normal metabolic
processes, decreasing the amounts of agent which needs to beadministered,
along with the frequency of its administration. The peptides provided by
the present invention may be derived from splice variants of the parent
proteins encoded by mRNA generated by alternative splicing of the primary
transcripts encoding the parent protein chains. The peptides may also be
derived from amino acid mutants, glycosylation variants and other covalent 



derivatives of the parent proteins which retain at least an MHC-binding
property of the allergens. Exemplary derivatives include molecules wherein
the peptides of the invention are covalently modified by substitution,
chemical, enzymatic, or other appropriate means with a moiety other than a
naturally occurring amino acid. Further included are naturally occurring
variants of the parent proteins found in different mites. Such a variant
may be encoded by an allelic variant or represent an alternative splicing
variant. Variants as described above may be prepared during synthesis of
the peptide or by post- production modification, or when the peptide is in
recombinant form using the known techniques of site- directed mutagenesis,
random mutagenesis, or enzymatic cleavage and/or ligation of nucleic acids.
In accordance with the invention, the further one or more peptides that the
composition may comprise are preferably functional variants of any of SEQ
ID NOS: 1 to 73. That is, the peptides are preferably capable of inducing
an immune response. In particular, they may be capable of inducing a late
phase response in an individual with grass allergy. This may be tested by
the ability of the peptide to induce T cell proliferation in a sample of T
cells. Methods of testing the induction of T cell proliferation are well
known in the art and one such method is exemplified in Example 4.
Preferably the one or more further peptides are capable of causing T cell
proliferation in at least 20 % of samples of T cells, wherein each sample
is obtained from different grass allergic individuals in the population.
The compositions of the invention are preferably capable of inducing T cell
proliferation in 30 % or more samples of T cells obtained from of a panel
of grass allergic individuals. More preferably, the compositions are
capable of inducing T cell proliferation in 35% or more, 40 % or more, 45
%, 50 %, 55 %, 60 %, 65 %, 70 %, 75 %, 80 %, 85 %, or 90 % or more of
samples obtained from sensitized individuals in a panel.The compositions
may also be capable of inducing a significant release of one or more
cytokines, preferably including one or more of Interferon gamma,
Interleukin-10 and Interleukin-13 in samples of T cells obtained from
sensitized individuals in a panel. A "significant" release may be
determined by criteria similar to that described below in Example 5. Thus,
the compositions may be capable of inducing a release of one or more
cytokines in 35% or more, 40 % or more, 45 %, 50 %, 55 %, 60 %, 65 %, 70 %,
75 %, 80 %, 85 %, or 90 % or more of samples obtained from sensitized
individuals in a panel. The number of individuals in a panel of grass
allergic individuals may be any number greater than one, for example at
least 2, 3, 5, 10, 15, 20, 30, 50, 80, or at least 100 individuals. It is
preferred if the peptides cause T cell proliferation, but do not lead to
the release of histamine from basophils or mast cell preparations from a
sensitised individual. There may be some histamine release, but preferably
the composition does not cause significant amounts of histamine to be
released. Significant histamine release may be considered to be the release
of 20% or more of the total available leukocyte histamine when a sample of
leukocytes from an individual is stimulated with a composition in vitro. A
normal individual typically has an approximate leukocyte histamine content
of 150ng/107 cells. Suitable variants capable of binding to TCRs may be
derived empirically or selected according to known criteria. Within a
single peptide there are certain residues which contribute to binding
within the MHC antigen binding groove and other residues which interact
with hypervariable regions of the T cell receptor (Allen et al (1987)
Nature 327: 713-5). Within the residues contributing to T cell receptor
interaction, a hierarchy has been demonstrated which pertains to dependency
of T cell activation upon substitution of a given peptide residue. Using
peptides which have had one or more T cell receptor contact residues
substituted with a different amino acid, several groups 



have demonstrated profound effects upon the process of T cell activation.
Evavold & Allen (1991) Nature 252: 1308-10) demonstrated the dissociation
of T cell proliferation and cytokine production. In this in vitro model, a
T cell clone specific for residues 64-76 of haemoglobin (in the context of
I-Ek), was challenged with a peptide analogue in which a conservative
substitution of aspartic acid for glutamicacid had been made. This
substitution did not significantly interfere with the capacity of the
analogue to bind to I-Ek. Following in vitro challenge of a T cell clone
with this analogue, no proliferation was detected although IL-4 secretion
was maintained, as was the capacity of the clone to help B cell responses.
In a subsequent study the same group demonstrated the separation of T
cell-mediated cytolysis from cytokine production. In this instance, the
former remained unaltered while the latter was impaired. The efficacy of
altered peptide ligands in vivo was initially demonstrated in a murine
model of EAE (experimental allergic encephalomyelitis) by McDevitt and
colleagues (Smilek et al (1991) Proc Natl Acad Sci USA 88 : 9633-9637). In
this model EAE is induced by immunisation with the encephalitogenic peptide
AcI-1 1 of MBP (myelin basic protein). Substitution at position four
(lysine) with an alanine residue generated a peptide which bound well to
its restricting element (AauAbu), but which was nonimmunogenic in the
susceptible PL/JxSJLFl strain and which, furthermore prevented the onset of
EAE when administered either before or after immunisation with the
encephalitogenic peptide. Thus, residues can be identified in peptides
which affect the ability of the peptides to induce various functions of
T-cells. Advantageously, peptides may be designed to favour T-cell
proliferation and induction of desensitisation. Metzler and Wraith have
demonstrated improved tolerogenic capacity of peptides in which
substitutions increasing peptide-MHC affinity have been made (Metzler &
Wraith(1993) Int Immunol ~ : 1159-65). That an altered peptide ligand can
cause long-term and profound anergy in cloned T cells was demonstrated by
Sloan-Lancaster et al (1993) Nature 363: 156-9. The compositions of the
invention may be capable of inducing a late phase response in an individual
that is sensitised to the allergens. The term "late phase response"
includes the meaning as set forth in Allergy and Allergic Diseases (1997)
A. B. Kay (Ed.), Blackwell Science, pp 1113-1 130. The late phase response
may be any late phase response (LPR). Preferably, the peptides may be
capable of inducing a late asthmatic response (LAR) or a late rhinitic
response, or a late phase skin response or a late phase ocular response.
Whether or not a particular peptide can give rise to a LPR can be
determined using methods well known in the art; a particularly preferred
method is that described in Cromwell O, Durham SR, Shaw RJ, Mackay Jand Kay
AB. Provocation tests and measurements of mediators from mast cells and
basophils in asthma and allergic rhinitis. In: Handbook of Experimental
Immunology (4) Chapter 127, Editor: Weir DM, Blackwell Scientific
Publications, 1986. Thus, preferably, the individual peptides of the
invention are able to induce a LPR in an individual who has been sensitised
to the allergens. Whether or not an individual has been sensitised to the
allergens may be determined by well known procedures such as skin prick
testing with solutions of allergen extracts, induction of cutaneous LPRs,
clinical history, allergen challenge and radioallergosorbent test (RAST)
for measurement of allergen specific IgE. Whether or not a particular
individual is expected to benefit from treatment may be determined by the
physician based, for example, on such tests. Desensitising or tolerising an
individual to the allergens means inhibition or dampening of allergic
tissue reactions induced by the allergens in appropriately sensitised
individuals. It has been shown that T cells can be selectively activated,
and then rendered unresponsive. Moreover the anergising or elimination of
these Tcells leads to desensitisation of the patient for a particular
allergen. The desensitisation manifests itself as a reduction in response
to an allergen or allergenderived 



peptide, or preferably an elimination of such a response, on second and
further administrations of the allergen or allergen-derived peptide. The
second admim' stration may be made after a suitable period of time has
elapsed to allow desensitisation to occur; this is preferably any period
between one day and several weeks. An interval of around two weeks is
preferred. Although the compositions of the invention may be able to induce
a LPR in a grass allergic individual, it should be appreciated that when a
composition is used to treat a patient it is preferable that a sufficiently
low concentration of the composition is used such that no observable LPR
will occur but the response will be sufficient to partially desensitise the
T cells such that the next (preferably higher) dose may be given, and so
on. In this way the dose is built up to give full desensitisation but often
without ever inducing a LPR in the patient. Although, the composition or
peptide is able to do so at a higher concentration than is administered.
The compositions of the invention may be capable of inducing a late phase
response in 50 % or more of a panel of grass allergic individuals from the
population.More preferably, the compositions are capable of inducing a LPR
in 55% or more, 60 % or more, 65 % or more, 70% or more, 75% or more, 80%
or more, 85% or more, or 90 % or more of sensitized individuals in a panel.
Whether or not the compositions are able to induce a LPR in a certain
percentage of a panel of subjects can be determined by methods which are
well known in the art. It will be understood that the peptides of the
invention comprise a T cell epitope that consists of a core 9 amino acids
which are the minimal essential sequence required for MHC class II binding.
However, the peptides may also comprise additional residues flanking the
core 9 amino acids. The peptides may therefore comprise a region containing
a T cell epitope, in which some residues may be modified without affecting
the function of the epitope. Accordingly, functional variants of the
peptides as defined above include peptides which are altered to improve
their solubility relative to the native sequence of the peptides. Improved
solubility is advantageous for the tolerisation of subjects to allergens
from which the peptides of the invention derive, since administration of
poorly soluble agents to subjects causes undesirable, non-tolerising
inflammatory responses. The solubility of the peptides may be improved by
altering the residues which flank the region containing a T cell epitope. A
peptide of the invention may be engineered to be more soluble such that it
comprises: i) N terminal to the residues of the peptide which flank a T
cell epitope: one to six contiguous amino acids corresponding to the two to
six contiguous amino acids immediately N terminal to said residues in the
sequence of the protein from which the peptide derives; and/or ii) C
terminal to the residues of the peptide which flank a T cell epitope: one
to six contiguous amino acids corresponding to the one to six contiguous
amino acids immediately C terminal to the said residues in the sequence of
the protein from which the peptide derives; or iii) both N and C terminal
to the residues of the peptide which flank a T cell epitope, at least one
amino acid selected from arginine, lysine, histidine, glutamate and
aspartate. Optionally, the peptides may additionally be engineered to be
more soluble such that:i) any cysteine residues in the native sequence of
the peptide are replaced with serine or 2-aminobutyric acid; and /or ii)
any hydrophobic residues in the upto three amino acids at the N or C
terminus of the native sequence of the peptide, which are not comprised in
a T cell epitope, are deleted; and/or iii) any two consecutive amino acids
comprising the sequence Asp-Gly in the upto four amino acids at the N or C
terminus of the native sequence of the peptide, which 



are not comprised in a T cell epitope, are deleted; and/or iv) one or more
positively charged residues are added at the N- and/or Cterminus. Examples
of peptides engineered to improve solubility are Rye 09B and TimO7B as
described in Example 8. The variants with improved solubility are shown in
Table 8. Thus, peptides Rye 09Bl (SEQ ID NO: 91), KPEVKYAVFEAALTKAIT; Rye
09B2 (SEQ ID NO: 92), KKPEVKYAVFEAALTKAIT, Tim 07B 1, (SEQ ID NO: 93),
KKIPAGELQIIDKIDA, Tim 07B2 (SEQ ID NO: 94), KKIPAGELQIIDKIDAK are preferred
examples of variants with improved solubility. SEQ ID NO:s 9 1 to 94 may
therefore preferentially be used as substitutes for the above native
peptides in a composition of the invention. Nucleic acids and vectors The
individual peptides that make up the compositions and products of the
invention may be administered directly, or may be administered indirectly
by expression from an encoding sequence. For example, a polynucleotide may
be provided that encodes a peptide combination of the invention, such as
any combination of peptides described above. A peptide combination of the
invention may thus be produced from or delivered in the form of a
polynucleotide which encodes, and is capable of expressing, it. Any
reference herein to the use, delivery or administration of a peptide
combination of the invention is intended to include the indirect use,
delivery or administration of such a peptide combination via expression
from a polynucleotide that encodes it.Accordingly, the invention provides a
composition for use in preventing or treating allergy to grass by
tolerisation comprising at least one polynucleotide sequence which when
expressed causes the production of a composition suitable for use in
preventing or treating allergy to grass by tolerisation as described above.
The invention also provides a product comprising four or more different
polynucleotides encoding polypeptides of a) to h) or variants thereof as
described above; and wherein each different encoded polypeptide is for
simultaneous, separate of sequential use in the prevention or treatment of
allergy to grass in a human. The terms "nucleic acid molecule" and
"polynucleotide" are used interchangeably herein and refer to a polymeric
form of nucleotides of any length, either deoxyribonucleotides or
ribonucleotides, or analogs thereof. Non-limiting examples of
polynucleotides include a gene, a gene fragment, messenger RNA (mRNA),
cDNA, recombinant polynucleotides, plasmids, vectors, isolated DNA of any
sequence, isolated RNA of any sequence, nucleic acid probes, and primers. A
polynucleotide of the invention may be provided in isolated or purified
form. A nucleic acid sequence which "encodes" a selected polypeptide is a
nucleic acid molecule which is transcribed (in the case of DNA) and
translated (in the case of mRNA) into a polypeptide in vivo when placed
under the control of appropriate regulatory sequences. The boundaries of
the coding sequence are determined by a start codon at the 5' (amino)
terminus and a translation stop codon at the 3' (carboxy) terminus. For the
purposes of the invention, such nucleic acid sequences can include, but are
not limited to, cDNA from viral, prokaryotic or eukaryotic mRNA, genomic
sequences from viral or prokaryotic DNA or RNA, and even synthetic DNA
sequences. A transcription termination sequence may be located 3' to the
coding sequence. Polynucleotides of the invention can be synthesised
according to methods well known in the art, as described by way of example
in Sambrook et al (1989, Molecular Cloning - a laboratory manual; Cold
Spring Harbor Press). The polynucleotide molecules of the present invention
may be provided in the form of an expression cassette which includes
control sequences operably linked to 



the inserted sequence, thus allowing for expression of the peptide of the
invention invivo in a targeted subject. These expression cassettes, in
turn, are typically provided within vectors (e.g., plasmids or recombinant
viral vectors) which are suitable for use as reagents for nucleic acid
immunization. Such an expression cassette may be administered directly to a
host subject. Alternatively, a vector comprising a polynucleotide of the
invention may be administered to a host subject. Preferably the
polynucleotide is prepared and/or administered using a genetic vector. A
suitable vector may be any vector which is capable of carrying a sufficient
amount of genetic information, and allowing expression of a peptide of the
invention. The present invention thus includes expression vectors that
comprise such polynucleotide sequences. Thus, the present invention
provides a vector for use in preventing or treating allergy to grass by
tolerisation comprising four or more polynucleotide sequences which encode
different polypeptides of the invention and optionally one or more further
polynucleotide sequences which encode different polypeptides as defined
herein. The vector may comprise 4, 5, 6 or 7 polynucleotide sequences which
encode different polypeptides of the invention. The vector preferably
comprises a first polynucleotide sequence that encodes a polypeptide
selected from SEQ ID NO:s 1 to 27 or a variant thereof as described above,
and a second polynucleotide sequence that encodes a polypeptide selected
from SEQ ID NO:s 28 to 73 or a variant thereof as described above. This
(first) vector may be used in combination with one or more other vectors
providing coding sequences for different polypeptides of the invention not
encoded by the first vector. Furthermore, it will be appreciated that the
compositions and products of the invention may comprise a mixture of
polypeptides and polynucleotides. Accordingly, the invention provides a
composition or product as defined herein, wherein in place of any one of
the polypeptide is a polynucleotide capable of expressing said polypeptide.
Expression vectors are routinely constructed in the art of molecular
biology and may for example involve the use of plasmid DNA and appropriate
initiators, promoters, enhancers and other elements, such as for example
polyadenylation signals which may be necessary, and which are positioned in
the correct orientation, in order to allow for expression of a peptide of
the invention. Other suitable vectorswould be apparent to persons skilled
in the art. By way of further example in this regard we refer to Sambrook
et al. Thus, a polypeptide of the invention may be provided by delivering
such a vector to a cell and allowing transcription from the vector to
occur. Preferably, a polynucleotide of the invention or for use in the
invention in a vector is operably linked to a control sequence which is
capable of providing for the expression of the coding sequence by the host
cell, i.e. the vector is an expression vector. "Operably linked" refers to
an arrangement of elements wherein the components so described are
configured so as to perform their usual function. Thus, a given regulatory
sequence, such as a promoter, operably linked to a nucleic acid sequence is
capable of effecting the expression of that sequence when the proper
enzymes are present. The promoter need not be contiguous with the sequence,
so long as it functions to direct the expression thereof. Thus, for
example, intervening untranslated yet transcribed sequences can be present
between the promoter sequence and the nucleic acid sequence and the
promoter sequence can still be considered "operably linked" to the coding
sequence. A number of expression systems have been described in the art,
each of which typically consists of a vector containing a gene or
nucleotide sequence of interest operably linked to expression control
sequences. These control sequences include transcriptional promoter
sequences and transcriptional start and termination sequences. The vectors
of the invention may be for example, plasmid, virus or phage vectors
provided with an origin of replication, optionally a promoter for the 



expression of the said polynucleotide and optionally a regulator of the
promoter. A "plasmid" is a vector in the form of an extrachromosomal
genetic element. The vectors may contain one or more selectable marker
genes, for example an ampicillin resistence gene in the case of a bacterial
plasmid or a resistance gene for a fungal vector. Vectors may be used in
vitro, for example for the production of DNA or RNA or used to transfect or
transform a host cell, for example, a mammalian host cell. The vectors may
also be adapted to be used in vivo, for example to allow in vivo expression
of the polypeptide. A "promoter" is a nucleotide sequence which initiates
and regulates transcription of a polypeptide-encoding polynucleotide.
Promoters can includeinducible promoters (where expression of a
polynucleotide sequence operably linked to the promoter is induced by an
analyte, cofactor, regulatory protein, etc.), repressible promoters (where
expression of a polynucleotide sequence operably linked to the promoter is
repressed by an analyte, cofactor, regulatory protein, etc.), and
constitutive promoters. It is intended that the term "promoter" or "control
element" includes full-length promoter regions and functional (e.g.,
controls transcription or translation) segments of these regions. A
polynucleotide, expression cassette or vector according to the present
invention may additionally comprise a signal peptide sequence. The signal
peptide sequence is generally inserted in operable linkage with the
promoter such that the signal peptide is expressed and facilitates
secretion of a polypeptide encoded by coding sequence also in operable
linkage with the promoter. Typically a signal peptide sequence encodes a
peptide of 10 to 30 amino acids for example 15 to 20 amino acids. Often the
amino acids are predominantly hydrophobic. In a typical situation, a signal
peptide targets a growing polypeptide chain bearing the signal peptide to
the endoplasmic reticulum of the expressing cell. The signal peptide is
cleaved off in the endoplasmic reticulum, allowing for secretion of the
polypeptide via the Golgi apparatus. Thus, a peptide of the invention may
be provided to an individual by expression from cells within the
individual, and secretion from those cells. Alternatively, polynucleotides
of the invention may be expressed in a suitable manner to allow
presentation of a peptide of the invention by an MHC class II molecule at
the surface of an antigen presenting cell. For example, a polynucleotide,
expression cassette or vector of the invention may be targeted to antigen
presenting cells, or the expression of encoded peptide may be
preferentially stimulated or induced in such cells. In some embodiments,
the polynucleotide, expression cassette or vector will encode an adjuvant,
or an adjuvant will otherwise be provided. As used herein, the term
"adjuvant" refers to any material or composition capable of specifically or
nonspecifically altering, enhancing, directing, redirecting, potentiating
or initiating an antigen-specific immune response.Polynucleotides of
interest may be used in vitro, ex vivo or in vivo in the production of a
peptide of the invention. Such polynucleotides may be administered or used
in the prevention or treatment of allergy by tolerisation. Methods for gene
delivery are known in the art. See, e.g., U.S. Patent Nos. 5,399,346,
5,580,859 and 5,589,466. The nucleic acid molecule can be introduced
directly into the recipient subject, such as by Standard intramuscular or
intradermal injection; transdermal particle delivery; inhalation;
topically, or by oral, intranasal or mucosal modes of administration. The
molecule alternatively can be introduced ex vivo into cells that have been
removed from a subject. For example, a polynucleotide, expression cassette
or vector of the invention may be introduced into APCs of an individual ex
vivo. Cells containing the nucleic acid molecule of interest are
re-introduced into the subject such that an immune response can be mounted
against the peptide encoded by the nucleic acid molecule. The nucleic acid 



molecules used in such immunization are generally referred to herein as
"nucleic acid vaccines." The polypeptides, polynucleotides, vectors or
cells of the invention may be present in a substantially isolated form.
They may be mixed with carriers or diluents which will not interfere with
their intended use and still be regarded as substantially isolated. They
may also be in a substantially purified form, in which case they will
generally comprise at least 90%, e.g. at least 95%, 98% or 99%, of the
proteins, polynucleotides, cells or dry mass of the preparation. Antigen
presenting cells (APCs) The invention encompasses the use in vitro of a
method of producing a population of APCs that present the peptides of the
invention on their surface, that may be subsequently used in therapy. Such
a method may be carried out ex vivo on a sample of cells that have been
obtained from a patient. The APCs produced in this way therefore form a
pharmaceutical agent that can be used in the treatment or prevention of
grass allergy by tolerisation. The cells should be accepted by the immune
system of the individual because they derive from that individual. Delivery
of cells that have been produced in this way to the individual from whom
they were originally obtained, thus forms a therapeutic embodiment of the
invention.Formulations and compositions The peptides, polynucleotides,
vectors and cells of the invention may be provided to an individual either
singly or in combination. Each molecule or cell of the invention may be
provided to an individual in an isolated, substantially isolated, purified
or substantially purified form. For example, a peptide of the invention may
be provided to an individual substantially free from the other peptides.
Alternatively, four or more peptides in the composition may be coupled
chemically together, using standard peptide coupling reagents, to provide a
single peptide containing the preferred epitopes. Such peptides would be
screened for basophil histamine release to confirm lack of histamine
release as per the individual peptides. In a further embodiment, four or
more peptides in the composition may be provided as part of a single
polypeptide chain i.e by recombinant means from an encoding polynucleotide.
The four or more peptides may be fused contiguously, or may alternatively
be separated by appropriate linkers. Whilst it may be possible for the
peptides, polynucleotides or compositions according to the invention to be
presented in raw form, it is preferable to present them as a pharmaceutical
formulation. Thus, according to a further aspect of the invention, the
present invention provides a pharmaceutical formulation for use in
preventing or treating allergy to grass by tolerisation comprising a
composition, vector or product according to the invention together with one
or more pharmaceutically acceptable carriers or diluents and optionally one
or more other therapeutic ingredients. The carrier (s) must be 'acceptable'
in the sense of being compatible with the other ingredients of the
formulation and not deleterious to the recipient thereof. Typically,
carriers for injection, and the final formulation, are sterile and pyrogen
free. Preferably, the carrier or diluent is thioglycerol. Formulation of a
composition comprising the peptide, polynucleotides or cells of the
invention can be carried out using standard pharmaceutical formulation
chemistries and methodologies all of which are readily available to the
reasonably skilled artisan. For example, compositions containing one or
more molecules or cells of the invention can be combined with one or more
pharmaceutically acceptable excipientsor vehicles. Auxiliary substances,
such as wetting or emulsifying agents, pH buffering substances and the
like, may be present in the excipient or vehicle. These excipients,
vehicles and auxiliary substances are generally pharmaceutical agents that
do not induce an immune response in the individual receiving the
composition, and which may be administered without undue toxicity.
Pharmaceutically acceptable 



excipients include, but are not limited to, liquids such as water, saline,
polyethyleneglycol, hyaluronic acid, glycerol, thioglycerol and ethanol.
Pharmaceutically acceptable salts can also be included therein, for
example, mineral acid salts such as hydrochlorides, hydrobromides,
phosphates, sulfates, and the like; and the salts of organic acids such as
acetates, propionates, malonates, benzoates, and the like. A thorough
discussion of pharmaceutically acceptable excipients, vehicles and
auxiliary substances is available in Remington's Pharmaceutical Sciences
(Mack Pub. Co., NJ. 1991). Such compositions may be prepared, packaged, or
sold in a form suitable for bolus administration or for continuous
administration. Injectable compositions may be prepared, packaged, or sold
in unit dosage form, such as in ampoules or in multidose containers
containing a preservative. Compositions include, but are not limited to,
suspensions, solutions, emulsions in oily or aqueous vehicles, pastes, and
implantable sustained-release or biodegradable formulations. Such
compositions may further comprise one or more additional ingredients
including, but not limited to, suspending, stabilizing, or dispersing
agents. In one embodiment of a composition for parenteral administration,
the active ingredient is provided in dry (for e.g., a powder or granules)
form for reconstitution with a suitable vehicle (e. g., sterile
pyrogen-free water) prior to parenteral administration of the reconstituted
composition. The pharmaceutical compositions may be prepared, packaged, or
sold in the form of a sterile injectable aqueous or oily suspension or
solution. This suspension or solution may be formulated according to the
known art, and may comprise, in addition to the active ingredient,
additional ingredients such as the dispersing agents, wetting agents, or
suspending agents described herein. Such sterile injectable formulations
may be prepared using a non-toxic parenterally-acceptable diluent or
solvent, such as water or 1,3-butane diol, for example. Other
acceptablediluents and solvents include, but are not limited to, Ringer's
solution, isotonic sodium chloride solution, and fixed oils such as
synthetic mono-or di-glycerides. Other parentally-administrable
compositions which are useful include those which comprise the active
ingredient in microcrystalline form, in a liposomal preparation, or as a
component of a biodegradable polymer systems. Compositions for sustained
release or implantation may comprise pharmaceutically acceptable polymeric
or hydrophobic materials such as an emulsion, an ion exchange resin, a
sparingly soluble polymer, or a sparingly soluble salt. Alternatively, the
peptides or polynucleotides of the present invention may be encapsulated,
adsorbed to, or associated with, particulate carriers. Suitable particulate
carriers include those derived from polymethyl methacrylate polymers, as
well as PLG microparticles derived from poly(lactides) and
poly(lactide-coglycolides). See, e.g., Jeffery et al. (1993) Pharm. Res.
10:362-368. Other particulate systems and polymers can also be used, for
example, polymers such as polylysine, polyarginine, polyornithine,
spermine, spermidine, as well as conjugates of these molecules. The
formulation of any of the peptides, polynucleotides or cells mentioned
herein will depend upon factors such as the nature of the substance and the
method of delivery. Any such substance may be administered in a variety of
dosage forms. It may be administered orally (e.g. as tablets, troches,
lozenges, aqueous or oily suspensions, dispersible powders or granules),
topically, parenterally, subcutaneously, by inhalation, intravenously,
intramuscularly, intrasternally, transdermally, intradermally,
sublingually, instranasally, buccally or by infusion techniques. The
substance may also be administered as suppositories. A physician will be
able to determine the required route of administration for each particular
individual. The compositions or formulations of the invention will comprise
a suitable 



concentration of each peptide/polynucleotide/cell to be effective without
causing adverse reaction. Typically, the concentration of each peptide in
the composition will be in the range of 0.03 to 200 nmol/ml. More
preferably in the range of 0.3 to 200 nmol/ml, 3 to 180 nmol/ml, 10 to 150
nmol/ml, 5 to 200nmol/ml or 30 to 120nmol/ml. The composition or
formulations should have a purity of greater than 95% or 98% or a purity of
at least 99%. In one aspect of the invention an adjuvant may be used in
combination with the polypeptide/polynucleotides/cells of the invention.
The adjuvant is preferably administered in an amount which is sufficient to
augment the effect of the polypeptide/polynucleotides/cells of the
invention or vice versa. The adjuvant or other therapeutic agent may be an
agent that potentiates the effects of the molecule of the invention. For
example, the other agent may be an immunomodulatory molecule or an adjuvant
which enhances the response to the peptide or cell of the invention. In one
embodiment, therefore, the peptides, polynucleotides, cells or compositions
of the invention are used for therapy in combination with one or more other
therapeutic agents. The agents may be administered separately,
simultaneously or sequentially. They may be administered in the same or
different compositions. Accordingly, in a method of the invention, the
subject may also be treated with a further therapeutic agent. A composition
may therefore be formulated which comprises a molecule and/or cell of the
invention and also one or more other therapeutic molecules. A composition
of the invention may alternatively be used simultaneously, sequentially or
separately with one or more other therapeutic compositions as part of a
combined treatment. Non-limiting examples of adjuvants include vitamin D,
rapamycin and glucocorticoid steroids such as dexamethasone, fluticasone,
budesonide, mometasone, beclomethasone, hydrocortisone, cortisone acetate,
prednisone, prednisolone, methylprednisolone, betamethasone and
triamcinolone. A preferred glucocorticoid is dexamethasone. Therapeutic
methods and individual to be treated The present invention relates to
peptides, polynucleotides, vectors and cells that are capable of
desensitising or tolerising human individuals to the allergens described
above and are therefore useful in the prevention or treatment of grass
allergy. The invention provides compositions, products, vectors and
formulations for use in preventing or treating allergy to grass by
tolerisation. The compositions of theinvention may be used to reduce
allergic symptoms or improve the condition of an allergic individual. The
invention also provides a method of tolerising or desensitizing a grass
allergic individual comprising administering, either singly or in
combination the polypeptides/polynucleotides/cells of the invention as
described above. The individual to be treated or provided with the
composition or formulation of the invention is preferably human. It will be
appreciated that the individual to be treated may be known to be sensitised
to the allergens, at risk of being sensitised or suspected of being
sensitised. The individual can be tested for sensitisation using techniques
well known in the art and as described herein. Alternatively, the
individual may have a family history of allergy to grass. It may not be
necessary to test an individual for sensitisation to grass because the
individual may display symptoms of allergy when exposed to grass. By
exposure is meant proximity to, for example, a grass plant, or a substance
or product derived from a grass plant, or a substance or product containing
or comprising either of the above. The substance or product derived from a
grass plant is typically grass pollen. By proximity is meant 10 metres or
less, 5 metres or less, 2 metres or less, 1 metre or less, or 0 metres from
the items described above. Symptoms of allergy can include itchy eyes,
runny nose, breathing difficulties, red itchy skin or rash. 



The individual to be treated may be of any age. However, preferably, the
individual may be in the age group of 1 to 90, 5 to 60, 10 to 40, or more
preferably 18 to 35. Preferably, the individual to be treated is from a
population that has MHC allele frequencies within the range of frequencies
that are representative of the Caucasian population. Reference population
allele frequencies for 11common DRBl allele families are shown in Table A
(Data from HLA Facts Book, Parham and Barber). Table AReference frequencies
were obtained by analysis of multiple studies reporting frequencies and the
figures shown are mean values. Preferably therefore, the individual to be
treated is from a population that has equivalent MHC allele frequencies as
the reference population for the alleles referred to Table A (such as for
at least 1, 2, 3, 4, 5 or all of the alleles), for example within the
ranges of those figures plus or minus 1, 2, 3, 5, 10, 15 or 20%. Preferably
the individual is from a population where the allele frequencies of the
following DRBl alleles is: 4 - at least 9% 7 - at least 10% 11- at least
8%. The individual may have had allergy to grass for at least 2 weeks, 1
month, 6 months, 1 year or 5 years. The individual may suffer from a rash,
nasal congestion, nasal discharge and/or coughing caused by the allergy.
The individual may or may not have been administered with other
compositions/compounds which treat grass allergy. The individual may live
in a geographical region which has: - a temperate climate, and/or: - a
typical soil pH in the range of about 3.5, 4 or 4.5 to about 5.5, 6, 7 or
8; and/or - a mean annual precipitation no less than about 9, 10, 11, 12,
13, 14, 15, 16, 17 18, 19 or 20cm per year and no greater than about 180cm,
250cm, 300cm, 400cm or 500cm per year; and/or - an annual minimum
temperature of no less than about -5C, -4C, -3C, -2C, -1C, 0C, 1C, 2C, 3C,
4C or 5C and/or - an annual maximum temperature of no greater than about
35C, about 30C, about 29C, about 28C, about 27C, about 26C about 25C, about
24C, about 23C or about 22C; and/or - lies between the latitudes of about
30 north and about 30 south.The individual typically suffers from allergy
to grass in a particular season. The season typically corresponds to the
flowering season of grass, which is typically summer, preferably early
summer (for example from May to June in the Northern hemisphere) or late
summer (for example August to October in the Northern hemisphere). The
grass allergic individual is typically allergic to grass pollen.
Combination immunotherapy Since many individuals are allergic, or may
require desensitizing to several polypeptide antigens, the current
invention also provides means of desensitizing individuals that are
allergic to multiple antigens. "Tolerance" induced in an individual to a
first polypeptide antigen or allergen can create in the individual a
"tolerogenic environment" wherein inappropriate immune responses to other
antigens can be downregulated in order to provide tolerance to other
antigens. This finding means that individuals allergic to multiple
allergens can be treated in a greatly reduced time period, and that
individuals seriously allergic to some allergens (e.g., peanuts) but more
mildly allergic to other allergens (e.g., cat dander) can benefit from a
therapy wherein tolerance to the milder allergen is established and then
this tolerogenic environment is used to provide tolerance to the other,
more extreme allergen. In addition, individuals suffering from an
autoimmune 



disorder who are additionally sensitised (or otherwise immune) to an
unrelated antigen or allergen can benefit from a treatment regime wherein
tolerance to the unrelated antigen or allergen is first established and
then this tolerogenic environment is used to provide tolerance to the
autoantigen associated with the autoimmune disorder. A method is therefore
provided for desensitising a grass allergic individual to grass allergen as
described above and one or more further different polypeptide antigens. The
method entails, in a first step, administering to the individual a
composition/product/formulation (primary composition) according to the
invention as described herein and wherein the administration is carried out
in a manner sufficient to generate a hyporesponsive state against grass
allergen. Once a hyporesponsive state has been established toward grass
allergen, or at least a shift toward desensitisation has occurred, the
method entails administration of a secondarycomposition comprising a
second, different polypeptide antigen to which the individual is to be
sensitised. Administration of the secondary composition is carried out in
such a way as to take advantage of the tolerogenic environment established
by use of the primary composition, where it is now possible to establish
tolerance to the second, different polypeptide antigen. The secondary
composition is coadministered with either the first primary composition or
a larger fragment of the grass allergen(s). By "coadministered" it is meant
either the simultaneous or concurrent administration, e.g., when the two
are present in the same composition or administered in separate
compositions at nearly the same time but at different sites, as well as the
delivery of polypeptide antigens in separate compositions at different
times. For example, the secondary composition may be delivered prior to or
subsequent to delivery of the first composition at the same or a different
site. The timing between deliveries can range from about several seconds
apart to about several minutes apart, several hours apart, or even several
days apart. Furthermore, different delivery methods can be employed.
Classes of suitable allergens include, but are not limited to dust mite
allergens, pollens, animal dander (especially cat dander), grasses, molds,
dusts, antibiotics, stinging insect venoms, and a variety of environmental
(including chemicals and metals), drug and food allergens. Common tree
allergens include pollens from cottonwood, popular, ash, birch, maple, oak,
elm, hickory, and pecan trees; common plant allergens include those from
mugwort, ragweed, English plantain, sorrel-dock and pigweed; plant contact
allergens include those from poison oak, poison ivy and nettles; common
grass allergens include rye grass, Timothy, Johnson, Bermuda, fescue and
bluegrass allergens; common allergens can also be obtained from molds or
fungi such as Alternaria, Fusarium, Hormodendrum, Aspergillus,
Micropolyspora, Mucor and thermophilic actinomycetes; epidermal allergens
can be obtained from house or organic dusts (typically fungal in origin),
or from animal sources such as feathers, and dog dander; common food
allergens include milk and cheese (dairy), egg, wheat, nut (e.g., peanut),
seafood (e.g., shellfish), pea, bean and gluten allergens; common
environmental allergens include metals (nickel and gold), chemicals
(formaldehyde, trinitrophenol and turpentine), Latex, rubber, fiber (cotton
or wool), burlap, hair dye, cosmetic, detergent andperfume allergens;
common drug allergens include local anesthetic and salicylate allergens;
antibiotic allergens include penicillin, tetracycline and sulfonamide
allergens; and common insect allergens include bee, wasp and ant venom, and
cockroach calyx allergens. Particularly well characterized allergens
include, but are not limited to, the major cat allergen FeI d 1, bee venom
phospholipase A2 (PLA) (Akdis et al. (1996) J. Clin. Invest. 98:1676-1683),
birch pollen allergen Bet v 1 (Bauer et al. (1997) Clin. Exp. Immunol.
107:536-541), and the multi-epitopic recombinant grass allergen rKBG8.3
(Cao et al. (1997) Immunology 90:46-51). Particularly preferred T cell
epitopes are derived from the allergens: cat 



dander protein FeI d 1; House dust mite proteins Der p 1, Der p 2 and Der p
7; Ragweed protein amb a 1.1, a 1.2, a 1.3 or a 1.4; Rye grass proteins LoI
p 1 and LoI p 5; Timothy grass proteins PhI p 1 and PhI p 5; Bermuda grass
protein Cyn d 1; Alternaria alternate proteins Alt a 1, Alt a 2 and Enolase
(Alt a 6); Birch protein Bet v 1 and P14; German Cockroach proteins BIa g
1, BIa g 2, BIa g 3, BIa g 4, BIa g 5 and BIa g 6; Mugwort protein Art v 1;
Russian thistle protein Sal k 1 and Sal k 2; peanut Ara h 1, Ara h 2, Ara h
3, Ara h 4, Ara h 5, Ara h 6, plant profilins or lipid transfer proteins or
a human leukocyte antigen. These and other suitable allergens are
commercially available and/or can be readily prepared as extracts following
known techniques. Preferably, the second polypeptide allergen is a grass
allergen or a grass allergen fragment, more particularly a grass allergen
or grass allergen fragment selected from the list of grass allergen
sequences indexed by database accession numbers (NCBI Entrez accession
numbers) below. NCBI is the National Center for Biotechnology information
and is a division of the US National Institutes of Health. The NCBI web
site, from which access to the database may be sought, is
www.ncbi.nlm.nih.gov/. Allergen sequences indexed by database accession
numbers. 75232277 Dae g 1, 75139988 Dae g 1, 75232276 Dae g 1, 33149335 Dae
g 1, 33149333 Dae g 1, 75163303 Dae g 5, 75163399 Dae g 5, 75163400 Dae g
5, 14423124 Dae g 5, 14423122 Dae g 5, 14423120 Dae g 5, 1171005 HoI 1 1,
3860384 HoI 1 1, 414703 HoI 1 1, 1167836 HoI 1 1, 1085628 HoI 11, 2266625
HoI 15,2266623 HoI 15, 75172041 HoI 15, 75098038 HoI 15, 75098037 HoI 15,
11991229 HoI 15, 2266623 HoI 15, 2506771 Hor v 1, 282991 Hor v 1, 75219009
Hor v 5, 126385 LoI p 1, 168314 LoI p 1 , 6599300 LoI p 1, 75274600 LoI p
1, 168316 LoI p 1, 3210053 LoI p 1, 3210049 LoI p 1, 3210047 LoI p 1 ,
3210050 LoI p 1, 3210044 LoI p 1, 3210043 LoI p 1, 3210041 LoI p 1, 3210039
LoI p 1, 3210037 LoI p 1, 3210036 LoI p 1, 3210035 LoI p 1, 3210034 LoI p
1, 3210033 LoI p 1, 3210032 LoI p 1, 3210030 LoI p 1, 100636 LoI p 1320616
LoI p 1, 320614 LoI p 1, 100638 LoI p 1, 100636 LoI p 1, 320614 LoI p 1,
100637 LoI p 1, 126386 LoI p 2a, 126387 LoI p 3, 2498581 LoI p 5 a, 4416516
LoI p 5 a, 485371 LoI p 5 a, 100639 LoI p 5 a, 3409495 LoI p 5 a, 3409494
LoI p 5 a, 3409493 LoI p 5 a , 3409489 LoI p 5 a, 3409488 LoI p 5 a,
3409487 LoI p 5 a, 3409486 LoI p 5 a, 3409484 LoI p 5 a, 3409483 LoI p 5 a,
3409481 LoI p 5 a, 3409479 LoI p 5 a, 3409478 LoI p 5 a. 3409477 LoI p 5 a,
3409476 LoI p 5 a, 3409475 LoI p 5 a, 3409474 LoI p 5 a, 3409473 LoI p 5 a,
3409472 LoI p 5 a, 3409471 LoI p 5 a, 3409470 LoI p 5 a, 3409469 LoI p 5 a,
3409468 LoI p 5 a, 3409467 LoI p 5 a, 3409466 LoI p 5 a, 3409456 LoI p 5 a,
3209999 LoI p 5 a, 3210002 LoI p 5 a. 3210003 LoI p 5 a, 3210004 LoI p 5 a,
3210005 LoI p 5 a, 3210006 LoI p 5 a, 3210007 LoI p 5 a, 3210008 LoI p 5 a,
3210009 LoI p 5 a, 3210010 LoI p 5 a, 321001 1 LoI p 5 a, 3210012 LoI p 5
a, 3210013 LoI p 5 a, 3210014 LoI p 5 a, 3210015 LoI p 5 a, 3210017 LoI p 5
a, 3210018 LoI p 5 a, 3210019 LoI p 5 a, 3210020 LoI p 5 a, 3210021 LoI p 5
a, 3210022 LoI p 5 a, 3210023 LoI p 5 a, 3210024 LoI p 5 a, 3210025 LoI p 5
a, 3210026 LoI p 5 a, 542129 LoI p 5 a, 2498582 LoI p 5 b, 3409457 LoI p 5
b, 626028 LoI p 5 b, 542131 LoI p 5 b, 455288 LoI p 5 b, 6634467 LoI p 5c,
455288 LoI p isoform 9, 1582249 LoI p 11, Additional Lolium sequences :
135480; 417103; 687261; 687259; 1771355; 2388662; 631955; 542131; 542130;
542129; 100636; 626029; 542132; 320616; 320615; 320614; 100638; 100634;
82450; 626028; 100639; 283345; 542133; 1771353; 1763163; 1040877; 1040875;
250525; 551047; 515377; 51091 1; 939932; 439950; 2718; 168316; 168314;
485371; 2388664; 2832717; 2828273; 548867; 3409458 Pha a 1, 3210038 Pha a
1, 2498576 Pha a 1, 12461 16 Pha a 1, 3210031 Pha a 1, 3210027 Pha a 1,
3210028 Pha a 1, 3210029 Pha a 1, 82450 Pha a 1, 409328 Pha a 1, 2498580
Pha a 5, 2498579 Pha a 



5, 2498578 Pha a 5, 2498577 Pha a 5, 1246120 Phap 5, 1246119 Phap 5, 12461
18Pha p 5, 12461 17 Pha p 5, 3409480 Pha p 5, 3409482 Pha p 5 , 3409490 Pha
p 5, 1171008 PhI p 1, 28373838 PhI p 1, 28373839 PhI p 1, 473360 PhI p 1,
3901094 PhI p 1, 1582250 PhI p 1, 75221090 PhI p 1, 3210052 PhI p 1,
3210046 PhI p 1, 3210040 PhI p 1, 629812 PhI p 1, 481432 PhI p 1, 1684718
PhI p 5, 13430402 PhI p 5, 3135501 PhI p 5, 3135499 PhI p 5, 3135497 PhI p
5, 1684720 PhI p 5, 40644796 PhI p 5, 3309039 PhI p 5, 3309041 PhI p 5,
739542 PhI p 5, 3309047 PhI p 5, 3309045 PhI p 5, 3309043 PhI p 5, 3135503
PhI p 5, 626037 PhI p 5, 2851456 PhI p 5a, 2398757 PhI p 5a, 1092249 PhI p
5a, 29500897 PhI p 5a, 422005 PhI p 5a, 3409492 PhI p 5a, 2851457 PhI p 5b,
481397 PhI p 5b, 1096197 PhI p 5b, 2398759 PhI p 5b, 3409491 PhI p 5b;
Additional Phleum sequences: 458878; 548863; 25293 14; 2529308; 2415702;
2415700; 2415698; 542168; 542167; 626037; 542169; 541814; 542171; 253337;
253336; 453976; 439960; 75267691 Poa p 1, 4090265 Poap 1, 280414 Poa p 1,
320620 Poa p 1, 250525 Poap 5, 75172042 Poa p 5, 113562 Poa p 9, 113561
Poap 9, 113560 Poap 9, 729944 Zea m 1, 115502168 Zea m Ib, 11550238 Zea m
Id, 115502167 Zea m Ic, 122238295 Zea m 1, 75272187 Zea m 1, 115502389 Zea
m 1, 162459584 Zea m 1, 89892723 Zea m 1, .293902 Zea m 1, 89892721 Zea m
1, 114794319 Zea m 1, 478272 Zea m 1. Delivery methods Once formulated the
compositions of the invention can be delivered to a subject in vivo using a
variety of known routes and techniques. For example, a composition can be
provided as an injectable solution, suspension or emulsion and administered
via parenteral, subcutaneous, epidermal, intradermal, intramuscular,
intraarterial, intraperitoneal, intravenous injection using a conventional
needle and syringe, or using a liquid jet injection system. Compositions
can also be administered topically to skin or mucosal tissue, such as
nasally, intratracheally, intestinal, rectally or vaginally, or provided as
a finely divided spray suitable for respiratory or pulmonary
administration. Other modes of administration include oral administration,
suppositories, sublingual administration, and active or passive transdermal
delivery techniques. Where a peptide of the invention is to be
administered, it is preferred to administer the peptide to a site in the
body where it will have the ability to contactsuitable antigen presenting
cells, and where it, or they, will have the opportunity to contact T cells
of the individual. Where an APC is to be administered, it is preferred to
administer the APC to a site in the body where it will have the ability to
contact, and activate, suitable T cells of the individual. Delivery regimes
Administration of the peptides/polynucleotides/cells (such as the
composition containing a plurality of peptides) may be by any suitable
method as described above. Suitable amounts of the peptide may be
determined empirically, but typically are in the range given below. A
single administration of each peptide may be sufficient to have a
beneficial effect for the patient, but it will be appreciated that it may
be beneficial if the peptide is administered more than once, in which case
typical administration regimes may be, for example, once or twice a week
for 2-4 weeks every 6 months, or once a day for a week every four to six
months. As will be appreciated, each peptide or polynucleotide, or
combination of peptides and/or polynucleotides may be administered to a
patient singly or in combination. Dosages for administration will depend
upon a number of factors including the nature of the composition, the route
of administration and the schedule and timing of the administration regime.
Suitable doses of a molecule of the invention may be in the order of up to
15mg, up to 20mg, up to 25mg, up to 30mg, up to 50mg, up to lOOmg, up to
500 mg or more per administration. Suitable doses may be less than 15mg,
but at least Ing, or at least 2ng, or at least 5ng, or at least 50ng, or
least 100ng, or at least 500ng, or at least l mg, or at least l Omg. For
some molecules of the 



invention, the dose used may be higher, for example, up to 1 mg, up to 2
mg, up to 3 mg, up to 4 mg, up to 5 mg or higher. Such doses may be
provided in a liquid formulation, at a concentration suitable to allow an
appropriate volume for administration by the selected route. Kits The
invention also relates to a combination of components described herein
suitable for use in a treatment of the invention which are packaged in the
form of a kit in a container. Such kits may comprise a series of components
to allow for atreatment of the invention. For example, a kit may comprise
one or more different peptides, polynucleotides and/or cells of the
invention, or one or more peptides, polynucleotides or cells of the
invention and one or more additional therapeutic agents suitable for
simultaneous administration, or for sequential or separate administration.
The kit may optionally contain other suitable reagent(s) or instructions
and the like. The invention is illustrated by the following Examples:
Example 1 MHC Class II binding search The aim of this study is to identify
a distinct panel of peptides with strong affinities for the eight most
common human MHC Class II HLA-DRBl * allotypes. In order to identify
binding peptides in the major grass allergens Rye LoI p 1, Rye LoI p Va, p
Vb, p 5a and p 5b, Bermuda Cyn d 1 and Timothy PhI p 5, an in silico
approach known as "peptide threading" was employed using the commercially
available EpiMatrix algorithm (EpiVax Inc.) This is a bioinformatic
analysis of peptides from a sequence for the potential to be accommodated
within the binding groove of MHC class II HLA-DR molecules. EpiMatrix is a
matrix-based algorithm that ranks 9 amino acid long segments, overlapping
by 8 amino acids, from any polypeptide sequence by estimated probability of
binding to each of the selected MHC molecules. (De Groot et al., AIDS
Research and Human Retroviruses 13:539- 4 1 (1997)). The procedure for
developing matrix motifs was published by Schafer et al, 16 Vaccine 1998
(1998). In this Example, binding potential for HLA DRl, DR3, DR4, DR7, DR8,
DRl 1, DRl 3 and DRl 5 is assessed. Putative MHC ligands are selected by
scoring each 9-mer frame in a protein sequence. This score is derived by
comparing the sequence of the 9-mer to the matrix of amino acid sequences
known to bind to each MHC allele. Retrospective studies have demonstrated
that EpiMatrix accurately predicts published MHC ligands (Jesdale et al.,
in Vaccines '97 (Cold Spring Harbor Press, Cold Spring Harbor, N.Y.,
1997)). Successful prediction of peptides which bind to multiple MHC
molecules has also been confirmed.Estimated probability of binding to a
selected MHC molecule is calculated by EpiMatrix as follows. The peptides
are scored by estimating the relative promotion or inhibition of binding
for each amino acid, compared to known MHC binders for a given MHC allele.
This information is summed across the peptide and a summary score (EMX
score) is assigned to the entire peptide. After comparing the EMX score to
the scores of known MHC ligands, EpiMatrix arrives at an "estimated binding
probability" (abbreviated as EBP, but not strictly a probability). The EBP
describes the proportion of peptides with EpiMatrix scores as high or
higher that will bind to a given MHC molecule. EBPs range from 100% (highly
likely to bind) to less than 1% (very unlikely to bind). The polypeptide
sequences analysed by EpiMatrix are shown in Table 1: Table 1Based on the
results of the EpiMatrix analysis of these sequences, core peptides were
identified which were predicted to have good MHC binding properties. The
selected peptides are shown in Table 2. Peptides highlighted in grey and
marked * are not selected peptides. These correspond to the original
sequences analysed in EpiMatrix, from which the subsequent selected
peptides derive. For example, BerOl derives from BerOl ori. 



Table 2 Group 1peptidesTransaction Processing System and Method
Introduction The present invention relates to the processing of
transactions for the transfer of value between subscribers of mobile
communications networks, in particular the processing of mobile
remittances. Credit transfer systems provide a well-known mechanism for
transferring monetary value between individuals. It is also known to use a
mobile telecommunications network to transfer credit between two
subscribers within the network. A remittance may be made by a first
subscriber in the network to an account associated with the second
subscriber. The second subscriber may then obtain the money from a third
party, such as a bank or money transfer agent. Since the transaction occurs
within a single network, the network operator can carefully control the
transaction. It is much more difficult, however, to arrange a transfer
between subscribers in two different mobile telecommunications networks.
Such a transfer requires that the two networks implement a secure and
reliable proprietary interface between them. This requires bespoke software
to integrate the different payment and billing systems of the networks in a
reliable manner. For example, it is important that the second network
trusts the first network to guarantee that credit is available to make the
transfer before crediting the account of the receiving subscriber. The
transaction processing and banking systems required to perform these
transactions, however, are cumbersome, since they are designed and required
to meet high standards of reliability and robustness. These systems are not
designed to be scalable to process high volumes of transactions. This high
level of reliability and lack of scalability is reflected in the cost per
transaction for the transfers. In particular the network and processing
costs of ensuring reliable transfer of assets from the sender to the
correct recipient in a reasonable time are very high. Other network
inter-connection systems are also known for transmitting other types of
data, even between networks that do not have a direct interconnect, for
example textmessaging systems can enable the transfer of messages between
different networks. The reliability standards for such networks are not
high, but it is relatively unimportant if a text message or other data item
is significantly delayed or delivered to the wrong address or if multiple
copies of the message arrive at the destination. It is also of relatively
little importance if the destination network fails to deliver messages to
its subscribers, therefore the benefits of connecting to unknown and
untrusted networks for this type of data outweigh the potential drawbacks.
It is clear however, that these low standards of reliability will not
suffice for transactions which transfer value between users or subscribers.
Therefore, systems for doing this cannot be designed on the same principles
as existing data transfer systems. However, existing banking systems are
too cumbersome and do not scale sufficiently to enable them to be used for
high volumes of low-value transfers. The present invention seeks to
alleviate some problems associated with existing electronic remittance
processing systems. Statements of Invention Accordingly, in a first aspect
of the invention, there is provided a method of processing a transaction
between a first user in a first telecommunications network and a second
user in a second telecommunications network, the first and second
telecommunications networks comprising respective first and second
transaction processing systems, wherein the transaction processing system
of the second telecommunications network is not required to have a direct
interface to the transaction processing system of the first
telecommunications network, the method comprising: receiving a transaction
request from a first user in the first telecommunications network to effect
a transfer of credit to the second user, the 



transaction request including an identifier of the second user; determining
a credit value for the transaction; verifying that the first user has
access to credit sufficient to effect the transfer; reserving credit for
the transaction associated with the first user in the first
telecommunications network; generating a transaction instruction message to
instruct transfer of credit to the second user, the transaction instruction
message including the determined value for the transaction; forwarding the
transactioninstruction message to a trusted third party intermediary server
which interfaces to a plurality of telecommunications networks to arrange
transactions between the telecommunications networks; receiving from the
intermediary server a confirmation message confirming delivery of the
credit to the second user; debiting the reserved credit from an account
associated with the first user in the first telecommunications network;
generating an accounting packet associated with at least one transaction;
and forwarding to an accounting server associated with the intermediary
server the accounting packet or an aggregated accounting packet for a
plurality of transactions to effect transfer of monetary value between an
account associated with the first telecommunications network and an account
associated with the trusted third party intermediary server. By decoupling
the process of creating information messages or data packets relating to
the transaction and debiting and crediting the accounts in the separate
telecommunications network, the method can allow the provision of a secure
and reliable transaction between first and second users in different
telecommunications networks that are not known to each other and that do
not have a direct relationship between each other. Further, if accounting
packets for a plurality of transactions are aggregated before being sent to
the accounting server, this reduces the number of transactions that the
accounting server has to process (alternatively, aggregation may be
performed at the accounting server). The term "accounting packet" as used
herein does not necessarily refer to a data packet as transmitted in a
packet-based network protocol (e.g. an IP packet). Instead, the term is
intended to encompass any data structure or collection of data suitable for
holding accounting data, relating either to a single transaction, or to
multiple (optionally but not necessarily aggregated) transactions. Thus,
the accounting packet may be transmitted as a single data packet, as
multiple data packets, or indeed in any suitable data transmission format.
Though in this embodiment, the accounting packet effects a transfer of
monetary value between an account associated with the first
telecommunications network and an account associated with the trusted third
party intermediary server, a transfer may alternatively (or additionally)
be effected directly between accounts associated with the first and second
telecommunications networks. The term "effect" does not necessarily imply
that a transfer is initiated directly in response to the accountingpacket,
though this may happen in some embodiments; in alternative embodiments,
accounting packets may be aggregated or further aggregated (or otherwise
processed), e.g. at the accounting server, and transfer of monetary value
between relevant accounts may be effected based on such aggregated (or
otherwise processed) data. The accounting server and intermediary servers
may be software servers running on a single physical server, or may be in
the form of physically separate server devices. Preferably, the instruction
to effect a transfer of credit to a second user comprises a transfer amount
and an identifier of the second user in the second telecommunications
network, preferably an MSISDN number for the second user. The method may
comprise forwarding the transaction instruction message to a third party
server to effect transfer of monetary value between an account associated
with the first user and an account associated with the second user. A
plurality of transaction instruction messages may be aggregated for
transmission to the third party server. This can allow for more efficient
processing of transaction information by the third party server. The method
preferably comprises reserving the credit in the first network for a
predetermined time and, in the absence of a confirmation message confirming



delivery of the credit to the second user in the predetermined time,
sending a cancellation message to the second network to cancel the
transaction and releasing the credit for the first user in the first
network. Preferably, the method comprises: selecting information specifying
one or more transaction charges in dependence on at least one of the
identity of the first communications network and the identity of the second
communications network; and processing the transaction in dependence on the
transaction value and the one or more transaction charges. According to a
further aspect, there is provided a method of processing a transaction
between a first user in a first telecommunications network and a second
user in a second telecommunications network, the first and second
telecommunications networks comprising respective first and second
transaction processing systems, wherein the transaction processing system
of the second telecommunications networkis not required to have a direct
interface to the transaction processing system of the first
telecommunications network, the method comprising: receiving a transaction
instruction message from the first telecommunications network, the
transaction instruction message comprising an identifier of the second user
and a requested transfer value; identifying the second telecommunications
network based on the identifier of the second user; calculating a credit
value for the transaction; generating a second transaction instruction
message and forwarding the second transaction instruction message to the
second telecommunications network for crediting in the second
telecommunications network an account associated with the second user;
generating an accounting packet associated with at least one transaction,
the accounting packet including an identifier of the first
telecommunications network, an identifier of the second telecommunications
network and a credit value for the at least one transaction; and forwarding
to an accounting server the accounting packet or an aggregated accounting
packet for a plurality of transactions. In a further aspect of the
invention, there is provided a method of processing transactions for the
transfer of value between subscribers of mobile communications networks,
comprising: receiving a transaction request from a first mobile
communications network, the transaction request initiated by a first
subscriber associated with the first mobile communications network and
comprising information identifying a second subscriber associated with a
second mobile communications network and a transaction value; selecting
information specifying one or more transaction charges in dependence on at
least one of the identity of the first communications network and the
identity of the second communications network; and processing the
transaction in dependence on the transaction value and the one or more
transaction charges. In this way, information specifying applicable charges
can be determined dynamically, on a per-transaction basis, based on the
source/destination network of the request, providing greater flexibility in
the processing of requests. The method preferably comprises selecting
information defining one or more first transaction charges associated with
the first network; selecting information defining one or more second
transaction charges associated with the second network; and processing
thetransaction in dependence on the first and second transaction charges.
Thus, charge calculation can be based on both sender and recipient network.
The method preferably further comprises determining a total transaction
value and a recipient credit value specifying a value to be credited to the
second subscriber, based on the transaction value and the transaction
charges; and transmitting transaction information to the second mobile
communications network to initiate a credit to the second subscriber; the
transaction information comprising the determined recipient credit value.
The method may additionally comprise determining a sender debit value
specifying a value to be debited from the first mobile subscriber, and
transmitting transaction information to the first mobile telecommunications
network, the 



transaction information including the sender debit value. The value to be
debited may either be debited from a subscriber account at this stage, or,
more preferably, may be reserved against the account, and only debited
later once a defined stage of the transaction has been reached, preferably,
once the recipient credit value has been successfully credited to the
recipient. Determining may comprise, in a first transaction mode,
determining the total transaction value as the transaction value and the
recipient credit value as the transaction value minus the transaction
charges. Alternatively or additionally, determining may comprise, in a
second transaction mode, determining the total transaction value as the
transaction value plus the transaction charges and the recipient credit
value as the transaction value. Preferably the method can operate in either
mode at the selection of the initiating subscriber or network. Thus, the
method preferably comprises receiving a selection of one of the first and
second transaction modes from the first network, and processing the
transaction in accordance with the selected mode. This provides greater
flexibility in how transactions may be processed. In a preferred
embodiment, the method is performed at a transaction processing system
associated with a transaction service provider; the method comprising
selecting information defining one or more third transaction charges
associated with the service provider, and determining the total transaction
value and recipient credit value based on the transaction value and the
first, second and third transaction charges.The method may comprise
identifying the second mobile communications network associated with the
second mobile subscriber using the information identifying the second
mobile subscriber. The transactions for the transfer of value may comprise
money transfers. Such transactions are also referred to herein as
remittances. Preferably, the transaction request specifies the transaction
value using a first currency, the second mobile subscriber to be credited
using a second currency, the method comprising: converting the transaction
value in the first currency to an intermediate representation of monetary
value; performing the determining step using the converted value in
accordance with the intermediate representation; and converting the
determined recipient credit value from the intermediate representation to
the second currency. The use of an intermediate representation can simplify
logging and subsequent processing. The intermediate representation may be a
third currency. In a preferred embodiment the intermediate representation
is Special Drawing Rights (SDR). Alternatively or additionally, the
transactions for the transfer of value may comprise transfers of
telecommunications service credit. A transaction may specify a monetary
transaction value, the recipient to be credited a non-monetary value,
preferably telecommunications service credit, the method comprising
converting the transaction value or the recipient credit value to the
non-monetary value. Telecommunications service credit represents a
quantifiable allocation / allowance of service to a subscriber, which may,
for example, have been purchased by the subscriber (e.g. pre-pay) or
credited to a subscriber as part of a monthly payment plan.
Telecommunications service credit may also be referred to as call credit or
airtime, and preferably comprises one or more of: pre-pay funds; call
allowances (for example audio, video and/or data minutes); message
allowances; data allowances. Transaction charges may comprise one or both
of: commissions and taxes. Preferably, information specifying transaction
charges comprises one or more rules, each rule specifying a relative or
absolute charge value and one or more applicabilitycriteria defining
transactions to which the rule is applicable. This can allow more flexible
processing of transactions. Preferably, selecting transaction charge
information comprises selecting one or more rules from a plurality of rules
based on the applicability criteria. The applicability criteria may
comprise one or both of lower and upper transaction value bounds, and may
specify one or more mobile 



communications networks to which the rule is applicable. More generally,
rules may associated with one or more mobile communications networks, and
selecting transaction charge information relating to a network then
preferably comprises selecting one or more rules associated with the
network. Advantageously, one or more rules may each be associated with a
pairing of a source and a destination network, and selecting transaction
charge information then preferably comprises selecting one or more rules
associated with the pairing of the first network and the second network.
This can enable charging to vary for a source network depending on the
destination network and vice versa. In a preferred embodiment, transaction
charge rules are stored in a database, the method preferably comprising
performing a lookup in the database based on the first and second network
to identify rules applicable to the transaction, and determining the
transaction charges based on the identified rules. Each rule may comprise
attributes including one or more of: an attribute indicating a charge type,
preferably one of tax and commission; an attribute indicating whether the
charge is specified as an absolute or relative (percentage) value, relative
to the transaction value; an attribute specifying the absolute or relative
charge value; an attribute specifying a lower transaction value bound for
the rule; an attribute specifying an upper transaction value bound for the
rule; and an attribute specifying a truncation method applied in
calculating the charge. In a further aspect of the invention, there is
provided a method of processing transactions for the transfer of value
between subscribers of mobile communications networks, comprising:
processing a plurality of transactions, the processing comprising, for each
transaction: receiving a transaction request from a source network; and
transmitting transaction information to a destination network based on the
request; wherein the method further comprises, for at least one
communications network: aggregating transaction information from a
plurality of transactionsinvolving the network to determine aggregate
transaction information relating to the network; and outputting the
aggregate transaction information. The aggregate transaction information
preferably comprises an aggregate transaction value relating to the
plurality of transactions. This information can be used, for example, to
enable financial settlement between the network operators and remittance
service provider without the need for transfer of funds for each individual
transaction, thus reducing message traffic and increasing transaction
processing efficiency. Preferably, the aggregate transaction value relates
to the difference between the total value of transactions from the
plurality of transactions sent from the network and the total value of
transactions from the plurality of transactions received by the network.
The plurality of transactions preferably comprise transactions relating to
a specified time period, for example a day. In this way, transactions can
be processed efficiently, with financial settlement between operators
occurring only periodically. Preferably, outputting comprises transmitting
the aggregate transaction information to the network or a system associated
with the network or its operator. The aggregating and outputting steps are
preferably performed for each of a plurality of networks, e.g. for the
source and destination networks and possibly further networks. Outputting
may comprise, where the total value of transactions sent from the network
exceeds the total value of transactions received by the network,
transmitting information to the network to initiate a settlement payment by
the operator of the network. Alternatively, outputting may comprise, where
the total value of transactions sent from the network is less than the
total value of transactions received by the network, initiating a
settlement payment to the operator of the network. Preferably, processing a
transaction comprises debiting a transaction value from a sender of the
transaction by the source network and crediting a transaction value to a
recipient of the transaction by the destination network. Advantageously, at
least one of debiting and crediting is performed using an electronic
payment system, such as a 



virtual wallet payment system. A virtual wallet payment system is an
account holding a representation of monetary value which can be charged
typically electronically (for example using a linked payment instrument
e.g. credit card), and, once charged with acertain value, can be used to
make e-payments which are deducted from the account balance.
Advantageously, the method comprises arranging financial settlement between
the network operators of the plurality of networks and optionally an
intermediary on an aggregated basis using the aggregate transaction
information. Thus, the method can utilise a per-transaction information
stream for processing transactions to implement transfers in which
transferred value is credited to the recipient immediately, without the
need for actual transfer of funds on a per-transaction basis. Instead,
funds are transferred based on aggregated transaction information. This
information is used to balance out payments made and received by the
various parties when carrying out transactions. Processing a transaction
may comprise determining one or more charges, preferably commissions and/or
taxes, applicable to the transaction and processing the transaction in
accordance with the determined charges. The aggregating step preferably
determines aggregate transaction information based on transaction values
and any applicable determined transaction charges. Thus, the financial
settlement between parties can take into account the various taxes and
commissions charged for transactions. The transactions for the transfer of
value preferably comprise money transfers and/or transfers of
telecommunications service credit. A transaction may specify a monetary
transaction value, the recipient to be credited a non-monetary value,
preferably telecommunications service credit, the method comprising
converting the transaction value or the recipient credit value to the
non-monetary value. Telecommunications service credit preferably comprises
one or more of: pre-pay funds; call allowances (for example audio, video
and/or data minutes); message allowances; data allowances. In a further
aspect, the invention provides a method of processing transactions for the
transfer of value between subscribers of mobile communications networks,
comprising: receiving a transaction request from a first mobile
communications network, the transaction request initiated by a first mobile
subscriber associated with the first mobile communications network and
comprising information identifying asecond mobile subscriber associated
with a second mobile communications network and a transaction value;
determining a recipient credit value specifying a value to be credited to
the second mobile subscriber based on the transaction value; and
transmitting transaction information to the second mobile communications
network to initiate a credit to the second mobile subscriber; the
transaction information comprising the determined recipient credit value;
wherein at least one of the transaction value and the recipient credit
value relate to telecommunications service credit. This can provide a
simple and efficient way, for example, of topping up service credit. The
other of the transaction value and the recipient credit value may relate to
monetary value. Alternatively, both the transaction value and recipient
credit value may relate to telecommunications service credit. The method
preferably comprises at least one of: debiting telecommunications service
credit from a telecommunications service account of the first subscriber in
accordance with the transaction; and crediting telecommunications service
credit to a telecommunications service account of the second subscriber in
accordance with the transaction. Telecommunications service credit
preferably comprises one or more of: pre-pay funds; call allowances (for
example audio, video and/or data minutes); message allowances; data
allowances. In a further aspect, the invention provides a method of
processing transactions for the transfer of telecommunications service
credit between subscribers of mobile communications networks, comprising:
receiving a transaction request from a first 



mobile communications network, the transaction request initiated by a first
subscriber associated with the first mobile communications network and
comprising information identifying a second mobile subscriber associated
with a second mobile communications network and a service credit value to
be transferred; determining a service credit value to be credited to the
second mobile subscriber; and transmitting transaction information to the
second mobile communications network to initiate crediting of service
credit to the second mobile subscriber. This can enable easy integration of
value transfer transactions into current mobile telephony systems, even
where electronic wallet payment systems and the like are not available. In
this and any of the above-described aspects of the invention, the first and
second networks may be the same network.In a further aspect of the
invention, there is provided a system for processing a transaction between
a first user in a first telecommunications network and a second user in a
second telecommunications network, the first and second telecommunications
networks comprising respective first and second transaction processing
systems, wherein the transaction processing system of the second
telecommunications network is not required to have a direct interface to
the transaction processing system of the first telecommunications network,
the system comprising: means for receiving a transaction request from a
first user in the first telecommunications network to effect a transfer of
credit to the second user, the transaction request including an identifier
of the second user; means for determining a credit value for the
transaction; means for verifying that the first user has access to credit
sufficient to effect the transfer; means for reserving credit for the
transaction associated with the first user in the first telecommunications
network; means for generating a transaction instruction message to instruct
transfer of credit to the second user, the transaction instruction message
including the determined value for the transaction; means for forwarding
the transaction instruction message to a trusted third party intermediary
server which interfaces to a plurality of telecommunications networks to
arrange transactions between the telecommunications networks; means for
receiving from the intermediary server a confirmation message confirming
delivery of the credit to the second user; means for debiting the reserved
credit from an account associated with the first user in the first
telecommunications network; means for generating an accounting packet
associated with at least one transaction; and means for forwarding to an
accounting server associated with the intermediary server the accounting
packet or an aggregated accounting packet for a plurality of transactions
to effect transfer of monetary value between an account associated with the
first telecommunications network and an account associated with the trusted
third party intermediary server. In a further aspect of the invention,
there is provided a system for processing transactions for the transfer of
value between subscribers of mobile communications networks, comprising:
means for receiving a transaction request from a first mobile
communications network, the transaction request initiated by a first
subscriber associated with the first mobile communications network and
comprising informationidentifying a second subscriber associated with a
second mobile communications network and a transaction value; means for
selecting information specifying one or more transaction charges in
dependence on at least one of the identity of the first communications
network and the identity of the second communications network; and means
for processing the transaction in dependence on the transaction value and
the one or more transaction charges. In a further aspect of the invention,
there is provided a system for processing transactions for the transfer of
value between subscribers of mobile communications networks, comprising:
means for processing a plurality of transactions, the processing
comprising, for each transaction: receiving a transaction request from a
source network; and transmitting transaction information to a destination
network based on 



the request; means for, for at least one communications network,
aggregating transaction information from a plurality of transactions
involving the network to determine aggregate transaction information
relating to the network; and means for outputting the aggregate transaction
information. Preferably, the system in any of the above aspects comprises
one or more transaction processing servers for processing the transactions,
the server(s) connected to each of the communications networks. Thus, the
server(s) operate as transaction processing hub(s) which are external to
and/or independent of, but connected to, the communications networks
involved in the transactions. In one embodiment, the processing server hub
comprises a transaction processing server coupled to a database server.
Backup transaction processing and database servers may also be provided. In
a further aspect of the invention, there is provided a remittance
processing hub system for processing remittances sent between subscribers
of a plurality of mobile communications networks connected to the hub
system, the hub system implementing a per-transaction information flow
between networks for completing remittance transactions and an aggregated
transaction information flow between the hub system and the networks and/or
associated network operator systems or financial institution systems for
arranging financial settlement between the hub system operator and network
operators.In a further aspect of the invention, there is provided a system
for processing transactions for the transfer of value between subscribers
of mobile communications networks, comprising: means for receiving a
transaction request from a first mobile communications network, the
transaction request initiated by a first subscriber associated with the
first mobile communications network and comprising information identifying
a second mobile subscriber associated with a second mobile communications
network and a transaction value; means for determining a recipient credit
value specifying a value to be credited to the second mobile subscriber
based on the transaction value; and means for transmitting transaction
information to the second mobile communications network to initiate a
credit to the second mobile subscriber; the transaction information
comprising the determined recipient credit value; wherein at least one of
the transaction value and the recipient credit value relate to
telecommunications service credit. In a further aspect of the invention,
there is provided a system for processing transactions for the transfer of
telecommunications service credit between subscribers of mobile
communications networks, comprising: means for receiving a transaction
request from a first mobile communications network, the transaction request
initiated by a first subscriber associated with the first mobile
communications network and comprising information identifying a second
mobile subscriber associated with a second mobile communications network
and a service credit value to be transferred; means for determining a
service credit value to be credited to the second mobile subscriber; and
means for transmitting transaction information to the second mobile
communications network to initiate crediting of service credit to the
second mobile subscriber. In a further aspect of the invention, there is
provided a transaction processing system for processing a transaction
between a first user in a first telecommunications network and a second
user in a second telecommunications network, the first and second
telecommunications networks comprising respective first and second
transaction processing systems, wherein the transaction processing system
of the second telecommunications network is not required to have a direct
interface to the transaction processing system of the first
telecommunications network, the system comprising at least one server
connected to the first telecommunications networkconf gured to: receive a
transaction request from a first user in the first telecommunications
network to effect a transfer of credit to the second user, the transaction
request including an identifier of the second user; determine a credit
value 



for the transaction; verify that the first user has access to credit
sufficient to effect the transfer; reserve credit for the transaction
associated with the first user in the first telecommunications network;
generate a transaction instruction message to instruct transfer of credit
to the second user, the transaction instruction message including the
determined value for the transaction; forward the transaction instruction
message to a trusted third party intermediary server which interfaces to a
plurality of telecommunications networks to arrange transactions between
the telecommunications networks; receive from the intermediary server a
confirmation message confirming delivery of the credit to the second user;
and debit the reserved credit from an account associated with the first
user in the first telecommunications network. The system preferably further
comprises the intermediary server, the intermediary server connected to the
first telecommunications network and the second telecommunications network,
the intermediary server configured to receive transaction instruction
messages to initiate transactions; to generate accounting data associated
with at least one transaction; and to forward to an accounting server
associated with the intermediary server the accounting data or aggregated
accounting data for a plurality of transactions to effect transfer of
monetary value between an account associated with the first
telecommunications network and an account associated with the trusted third
party intermediary server. The accounting server is preferably further
configured to effect transfer of monetary value between an account
associated with the trusted third party intermediary server and an account
associated with the second telecommunications network. Transfers of
monetary value between accounts associated with the first and second
telecommunications networks and an account associated with the trusted
third party intermediary server are preferably effected on an aggregate
basis, based on a plurality of processed transactions, to thereby reduce
the number of financial transfers that have to be carried out. In a further
aspect, the invention provides a transaction processing hub system for
processing a transaction between a first user in a first telecommunications
network and a second user in a second telecommunications network, the first
and secondtelecommunications networks connected to the hub system and
comprising respective first and second transaction processing systems,
wherein the transaction processing system of the second telecommunications
network is not required to have a direct interface to the transaction
processing system of the first telecommunications network, the hub system
comprising one or more transaction processing servers configured to:
receive a transaction instruction message from the first telecommunications
network, the transaction instruction message comprising an identifier of
the second user and a requested transfer value; identify the second
telecommunications network based on the identifier of the second user;
calculate a credit value for the transaction; generate a second transaction
instruction message and forward the second transaction instruction message
to the second telecommunications network for crediting in the second
telecommunications network an account associated with the second user;
generate accounting data associated with at least one transaction, the
accounting data preferably including an identifier of the first
telecommunications network, an identifier of the second telecommunications
network and a credit value for the at least one transaction; and forward to
an accounting server the accounting data or aggregated accounting data for
a plurality of transactions. In a further aspect of the invention, there is
provided an accounting server configured to receive, from a transaction
processing hub system, transaction or accounting data relating to credit
transfer transactions processed by the hub system between
telecommunications networks connected to the hub system, and to effect
transfer of monetary value between accounts associated with one or more of
the telecommunications networks and an account associated with the
transaction processing hub system based on the received transaction or
accounting data, 



preferably on an aggregate basis. In a further aspect, the invention
independently provides a transaction processing system in a first
telecommunications network adapted to receive a transaction instruction
message from a transaction processing hub connected to the first
telecommunications network and to a second telecommunications network from
which a credit transfer transaction was initiated (the transaction
processing hub preferably as set out elsewhere herein), the transaction
instruction message identifying a transaction value and a user of the first
telecommunications network to whom atransfer of credit is to be made; the
method comprising crediting an account associated with the identified user
based on the transaction value. The term account preferably includes any
suitable payment mechanism associated with the user, e.g. a bank account,
telecommunications service account, credit card, electronic wallet or other
payment instrument. Though in preferred embodiments of the various aspects
of the invention set out above, the communications networks are mobile
telecommunications networks, in particular mobile telephone networks, in
which subscribers interact with the system using mobile terminals such as
mobile telephone handsets, the invention may also be used with other types
of communications networks (e.g. wired LANs with personal computers as user
terminals). The system in any of the above aspects preferably comprises
means for performing any method as set out above. In the above system
aspects, the various means for performing tasks or activities are
preferably provided at least partly by a suitably programmed computing
device, typically comprising at least a processor and associated memory
configured to perform the tasks or activities. There is also provided a
computer program or computer program product comprising software code
adapted, when executed on a data processing apparatus, to perform any
method as set out above. More generally, the invention also provides
apparatus having means for performing any method described herein, and a
computer program and a computer program product for carrying out any of the
methods described herein and/or for embodying any of the apparatus features
described herein, and a computer readable medium having stored thereon a
program for carrying out any of the methods described herein and/or for
embodying any of the apparatus features described herein. The invention
also provides a signal embodying a computer program for carrying out any of
the methods described herein and/or for embodying any of the apparatus
features described herein, a method of transmitting such a signal, and a
computer product having an operating system which supports a computer
program for carryingout any of the methods described herein and/or for
embodying any of the apparatus features described herein. The invention
extends to methods and/or apparatus substantially as herein described with
reference to the accompanying drawings. Any feature in one aspect of the
invention may be applied to other aspects of the invention, in any
appropriate combination. In particular, method aspects may be applied to
apparatus aspects, and vice versa. Furthermore, features implemented in
hardware may generally be implemented in software, and vice versa. Any
reference to software and hardware features herein should be construed
accordingly. Description Preferred features of the present invention will
now be described, purely by way of example, with reference to the
accompanying drawings, in which:- Figure 1 illustrates a remittance
processing system in overview; Figures 2-3 illustrate transaction message
flows; Figure 4 illustrates calculation of transaction charges; Figure 5
illustrates system components; Figure 6 illustrates interfaces between a
remittance server and other system 



components; Figure 7 illustrates a further transaction message flow; Figure
8 illustrates a hardware architecture for a remittance server system;
Figure 9 illustrates software components and interfaces; Figure 10
illustrates the operational/administration architecture; Figure 11
illustrates services managed by a network operator interacting with the
remittance server system; Figure 12 illustrates an operator interface
component; Figures 13 and 14 illustrate the calculation of transaction
charges; Figures 15 to 19 are example screen shots of a web-based customer
care application; Figures 20 to 34 illustrate various transaction call
flows;Figure 35 illustrates data structures used for storing transaction
data and related data in a database; Figure 36 illustrates mobile
identification codes; Figure 37 illustrates licensing periods; Figure 38
illustrates timings of transaction processing steps; Figure 39 shows a
transaction call flow including timings; Figure 40 illustrates an
accounting data record; Figure 4 1 illustrates a transaction process
according to one embodiment. Preferred embodiments of the invention provide
a mobile remittance processing system as described below. The term
remittance as used herein preferably includes (unless otherwise required by
context) money transfers as well as transfers of other types of value, for
example telecommunications service credit (call credit / airtime). A
remittance transaction may also comprise conversion of one type of value
(e.g. monetary value) to another (e.g. service credit). A mobile remittance
processing system 100 is illustrated in overview in Figure 1. The system
100 comprises a central remittance server 106 connected to a number of
mobile operators' mobile communications networks. In this example, two
networks 104 and 108 are shown, acting as source network and destination
network respectively for an example remittance transaction. Typically, many
more operator networks may be connected to the remittance server 106, which
forms a hub interconnecting the various networks. Each operator network is
typically a mobile telephone communications network, though other types of
networks may also utilise the system. Mobile subscribers on each operator
network may conduct remittance transactions to transfer funds between
subscribers on any connected network. The funds transfers (remittances) are
managed by the remittance server 106. In the present example, a money
transfer is carried out from mobile subscriber 102 of source network 104 to
subscriber 110 in destination network 108. Briefly, the subscriber uses a
mobile telephone (or other terminal equipment connected to the source
network 104) to transmit a request to the source network to make a payment
to a specified recipient subscriber. The recipient subscriber may be
specified using anysuitable subscriber identifier, typically a MSISDN
(Mobile Systems International Subscriber Identity Number), i.e. mobile
telephone number. The source network 104 transmits the request to the
remittance server 106. Remittance server 106 identifies the destination
network 108 associated with the specified recipient subscriber and
calculates any relevant tax and commission deductions. Remittance server
106 then instructs the identified destination network 108 to make the
requested payment (minus any taxes and commissions) to the target
subscriber. These processes will be described in more detail below.
Payments to/from network subscribers may be implemented using any suitable
payment instruments/mechanisms, which may vary from network to network. For
example, payments may be collected and credited via a monthly billing
system, prepaid airtime, credit/debit cards or bank transfers. In preferred
embodiments, an epayments system is used, in particular a virtual wallet or
mobile wallet type payments 



system. These can typically be preloaded with funds and/or linked to a
payment instrument such as a credit card, with payments taken from/credited
to a mobile wallet account balance or a linked payment instrument. Payments
may also be made to / taken from subscribers in cash via remittance agents.
The operator of a given network can preferably use any suitable payment
mechanism as long as an appropriate interface to the central remittance
server 106 is provided. The source and destination operator networks may be
located in different countries and may use different currencies. The
remittance server performs the necessary currency conversion. Preferably,
the remittance server operates using a fixed standard currency, referred to
as the pivot currency. Currency conversion (indicated by item 118 in Figure
1) is performed on receipt of a transaction at the remittance server from
the source currency into the pivot currency. The remittance server then
calculates commissions and charges using the pivot currency, and converts
(120) the resulting payment amount into the target currency before
transmitting the transaction details to the destination network.
Alternatively, conversion may be performed at the networks prior to sending
a transaction to / after receiving a transaction from the server.The
initiating subscriber can preferably make remittance transactions with or
without advice of charge. In a remittance with advice of charge, following
the initial remittance request, the initiating subscriber is informed of
any applicable charges and can then select whether the charges are to be
added on top of, or deducted from, the specified remittance amount, or can
cancel the transaction. In a remittance without advice of charge ("one-shot
remittance"), no further interaction occurs after the initial request, with
any applicable charges calculated and subtracted from the remittance amount
by the remittance server. Message flows for these two scenarios are
illustrated in Figures 2 and 3. Figure 2 shows a message flow for a
one-shot remittance (without advice of charge). The following steps are
carried out: I . sender transmits request to source network, specifying
destination MSISDN and amount 2. source network reserves debit amount and
determines that receiver subscriber belongs to a different network 3.
remittance request with source MSISDN, destination MSISDN and amount
transmitted to remittance server 4. remittance server identifies
destination operator 5. remittance server retrieves destination balance
currency type 6. remittance server converts transferred value to
destination currency, applies taxes and commissions (including those
relating to the source operator, destination operator and remittance
operator) to obtain final amount 7. remittance server routes transfer
request to destination network 8. destination network applies credit
transfer and notifies destination subscriber 9. the destination subscriber
(payee) is notified 10. remittance confirmation is transmitted to the
source network I 1. the sending subscriber (payer) is notified Figure 3
illustrates a message flow for a remittance with advice of charge,
including the following steps: 1. sender transmits request to source
network, specifying destination MSISDN and amount2. source network
determines that receiver subscriber belongs to a different network 3.
advice-of-charge remittance request with source MSISDN, destination MSISDN
and amount transmitted to remittance server 4. remittance server identifies
destination operator and retrieves destination balance currency type 5.
remittance server calculates taxes and commissions 



6. remittance server returns initial amount and commissions (both
currencies), final amounts (amount to be debited to sender and amount to be
credited to receiver) for each scenario (proposing two choices for fees
payment) 7. sender confirms the remittance and chooses a scenario based on
the provided information (either sender pays fees or receiver pays fees) 8.
source network reserves debit amount (including fees if sender pays) 9.
confirmation of the request is transmitted to the remittance server 10.
remittance server transfers the final amount to destination network (with
commissions deducted if receiver pays) 11. destination network applies the
credit transfer 12. the destination subscriber (payee) is notified 13.
remittance confirmation is transmitted to the source network 14. the
sending subscriber (payer) is notified Interaction between the initiating
subscriber and the source network may be, for example, via SMS messaging,
WAP/mobile internet or web interface, by way of a voice call to network
operator's call centre or automated call handling system, or by any other
suitable means. In one embodiment, remittance requests are transmitted as
SMS messages via an SMSC (short message service centre) to a remittance
application running on an application server in the source network. The
remittance application interfaces with the remittance server to provide the
remittance service. The remittance application also interfaces with a local
e-payments system or the like. A corresponding remittance application is
provided in the destination network. SMS or other suitable communications
mechanisms may also be used for other notifications, e.g. confirmation of
receipt / transmission of a remittance to payer and payee (e.g. steps 12,
14 above).In the above examples, e-payments are used to debit/credit
transaction amounts to and from the payer and payee subscribers, with
information on the relevant transaction amounts, commissions etc. flowing
between the networks via the remittance server. Preferably, actual funds
are not transferred between participating operators at this stage. Instead,
financial settlement between network operators (and the operator of the
remittance service) is preferably conducted on an aggregated basis, for
example daily or weekly. This is illustrated in Figure 1. In Figure 1, flow
of transaction information is indicated by arrows marked "I". Flow of
settlement funds is indicated by arrows marked "S". Unlike transaction
information, these are on an aggregated basis as described later.
E-payments are indicated by arrows marked "E". Thus, a mobile subscriber
device 102 transmits a transaction request to source network 104. Once
confirmed, an e-payment is made from the subscriber to the network operator
(this may involve immediate funds transfer, or funds may be transferred at
a later time or may have been transferred in advance, depending on the
payment mechanism used by the operator). Transaction information then flows
via the remittance server 106 to the destination network 108 and to the
recipient subscriber 110. An e-payment is made to the recipient subscriber
by the network operator of destination network 108 using the appropriate
payment mechanism. The remittance server 106 maintains records of all
transactions made. At the end of a specified period, for example a day, the
remittance server determines any amounts owed by or to each participating
network operator based on aggregated remittance transactions. Specifically,
over the course the day (or other period), a given network operator may
send and receive many remittances. If the aggregate amount sent by
subscribers of a network exceeds the aggregate amount received by
subscribers of that network, that network operator owes funds (since the
total payout to its subscribers is less than the payout made by other
operators on its behalf). If the aggregate amount sent in 



remittances is less than the amount received, that network is owed funds.
Theremittance server determines the relevant amounts and passes the
information to the relevant parties to initiate settlement. Thus, in the
present example, the remittance server may inform the first network
operator 104 that it owes an amount of funds. The first operator 104
instructs an associated financial institution 112 to make a payment to the
remittance operator, typically via an account held at a further financial
institution 114. The remittance server further determines that, on balance,
second operator 108 is owed funds, and instructs its financial institution
114 to make a payment to that operator (via its associated financial
institution 116). In determining the settlement amounts, the remittance
server takes into account any commissions and taxes of the operators, as
well as any commissions retained by the remittance service's operator. This
settlement process thus ensures that remittance payments are distributed
correctly without the need to perform financial settlement on a
per-transaction basis. The settlement process is carried out under control
of the remittance server, which transmits information to the various
parties specifying the relevant amounts due. Transfer of settlement funds
may be made using a third-party payments system (such as PayPal). In that
case the aggregated transaction information (that is to say the determined
settlement amounts) is transmitted from the remittance server to a server
associated with the third-party payments system to initiate the transfer of
settlement funds between the parties. Thus, the remittance server 106 can
operate as a hub between the networks both for the per-transaction flow of
transaction information and for the aggregated flow of settlement
information. Transaction processing systems are provided in each network to
process outgoing and incoming transactions and are connected to the hub
106. These transaction processing systems may include or be connected to
the networks' ewallet or other payment systems. With this arrangement,
there is no need for direct interconnection and interfacing between the
networks' respective transaction processing and payments systems.The
remittance server 106 may comprise multiple server components. In one
embodiment, the remittance server comprises a first server for processing
transactions by receiving transaction information from a source network and
transmitting transaction information to a destination network as described.
Information for each transaction (e.g. a copy of the relevant transaction
information) is also transmitted to a second server, where aggregation is
performed, and from where the flow of settlement funds is controlled. The
server system 106 may additionally comprise a separate database server for
storing transaction information and other data. Furthermore, for
resilience, the server system may also comprise one or more redundant
backup servers corresponding to one or more of the above server components.
As mentioned above, the remittance server is responsible for calculating
commissions and taxes which are to be applied to remittance transactions.
These include commissions and taxes applicable to the source network
operator, the destination network operator, and the operator of the
remittance service. The applicable tax and commission rates are preferably
specified by the operators. The remittance server may obtain this
information from the operators each time a transaction is processed, or,
preferably, the information may be stored at the remittance server, for
example in a local database storing management and configuration
information for the remittance service, and updated by the operator
periodically. Thus, in a typical scenario, when processing a transaction,
the remittance server may retrieve the following information from the
database:  The commission applied by the source network operator ("outbound
commission") 



A tax rate applicable at the source network operator ("outbound tax")  The
commission applied by the remittance service provider  The commission
applied by the destination network operator ("inbound commission"); and  A
tax rate applicable at the destination network operator ("inbound tax").The
present examples assume that no tax is deducted at the remittance service
provider (though this could additionally be the case). The taxes and
commissions are specified in the form of one or more rules. These may
specify, for example, a percentage of the total remittance amount or a
fixed amount as a taxation or commission value. Each rule may also specify
a range of transaction values to which the rule applies, by specifying one
or both of a lower bound and upper bound. Multiple rules may be defined for
each operator. These are applied cumulatively. As an example, a given
operator may specify the following commission rules:  10% of total
transaction value for transactions between 50 EUR and 300 EUR  5% of total
transaction value for transactions above 300 EUR  5 EUR fixed commission
applicable to all transactions. For a 100 EUR transaction, the first and
third rules would be applicable, resulting in a total commission (for that
operator) of 10 + 5 = 15 EUR. Tax rates are specified in the same way.
Preferably, each operator may specify different commission (and possibly
tax) rules depending on the other party involved in the transaction. For
example, an operator may specify that, for a transaction initiating from
its network and destined for a destination operator A, different commission
rules apply than for transactions destined for operator B. Similarly, an
operator may specify different rates as recipient depending on the
originating network. This allows, for example, preferential rates to be
offered to subscribers of specific networks. The remittance service
provider may similarly apply different commission rates depending on the
source and destination network operators involved in a transaction.
Transaction processing and tax and commission calculation by the remittance
server is illustrated in Figure 4.The remittance server 106 includes a
transaction processing module 40 and a configuration database 42. The
configuration database 42 stores commission rules 44 and tax rules 46
relating to participating network operators (and the remittance operator).
A management interface 56 is provided to enable network operators to
configure their commission and tax rules. Other relevant
management/configuration data may also be stored in the configuration
database 42 and modified through the management interface 56. The
management interface may, for example, comprise a server application
configured to interact with remote client applications. In a particular
example, the management interface comprises a web page or web application.
The transaction processing module 40 receives a transaction from the source
network, the transaction identifying the source network and a destination
subscriber, and performs a destination lookup 48 to identify the
destination network. Fee calculation module 50 then uses the source and
destination network information and other relevant transaction information
(such as transaction value) to look up the applicable commission rules and
tax rules. Using these, the fee calculation module determines the
applicable fee deductions. If the transaction is a remittance with
advice-of-charge, advice-of-charge module 52 transmits the calculated fee
amounts back to the subscriber and obtains confirmation as previously
described. Once confirmation is received, or if the transaction is a
"one-shot" remittance as previously described, the final transaction values
are determined (module 54), and the remittance information is forwarded to
the destination network where payment is made to the recipient subscriber. 



The tax and commission rules may be stored in tables of a relational
database (or other suitable data structures). In a preferred embodiment, a
single table stores both tax and commission rules, with a type field
indicating whether the rule is a tax or commission. Other fields may
indicate, for example, whether the rule specifies a percentage or absolute
fee amount, the percentage or absolute fee value, upper and/or lower bounds
defining a range of transaction values to which the rule applies, the
rounding method to be used in calculating fees (e.g. rounding or
truncation), and any other relevant information. Where multiple rules are
applicable, a numerical rule identifier or priority indicator may be used
to specify the order in which they are to beapplied. The total commission
(tax) applied is preferably the sum total of all commissions (taxes) for
all applicable rules. Preferably, commission and tax rules are defined in
the database independently of the operators to which they relate and are
then associated with the relevant operators in the database. This allows
reuse of commission/tax rules between operators. Furthermore, as mentioned
above, taxes and commissions may vary depending on the originating or
destination operator network. Accordingly, both inbound and outbound
commission (and tax) rules may be associated with specific
source/destination operator pairs in the database. The fee calculation
module 50 (Figure 4) can then perform a lookup in the database based on the
source and destination networks and identify any inbound and outbound
commissions and taxes applicable to those operators. Preferably, the system
allows transaction limits to be specified. This can be useful in fraud
prevention (e.g. money laundering). Limits can preferably be set for
individual subscribers as well as network operators. Limits may relate, for
example, to individual transaction value, cumulative transaction value over
a specified time period, and number of transactions over a specified time
period. In addition to the transfer of e-payments, the remittance system
described above may also be used to transfer other resources, for example
other representations/tokens of monetary value or virtual currencies. In
one embodiment, the system can be used for purchases or transfers of
telecommunications service credit (airtime) between subscribers. Thus, in
one example, a first subscriber may request an airtime purchase for another
subscriber (or himself). The transaction is initiated like a normal
remittance, as described above, with the transaction value debited from the
subscriber's e-payment account or other payment instrument. Charges and/or
taxes may be calculated and deducted as described. A payment instruction is
then sent to the destination operator. However, instead of conversion into
a target currency (if necessary) and payment to a subscriber e-payment
account, the remitted amount is converted to communications service credit
which is credited to the target subscriber's mobile telephone account(for
example a "pre-pay" type account). The airtime may be represented as a
monetary value against which future telephone calls, text messages and
other telephony services are charged, as a number of free call minutes or
messages, or in any other suitable way. The term "airtime" as used herein
is intended to refer to any such representation of communications service
credit. In this way, the system provides a simple mechanism for topping up
a subscriber's pre-pay telephony account. The advice-of-charge remittance
may be adapted to inform the subscriber of any charges made and the
quantity of airtime purchased (e.g. a 10 EUR remittance may provide a 3 EUR
charge plus 20 call minutes), with the subscriber being given the option to
confirm or cancel the transaction. As another variation, the system may be
used to transfer airtime from one subscriber to another (again, this may be
a monetary airtime value, or a number of call minutes or text messages or
the like). Thus, in this case, both the source and destination "currency"
of the remittance is communications service credit. Nevertheless,
conversion may be performed where source and destination networks represent
or 



value service credit differently. Fig. 4 1 discloses steps in one
embodiment of a method of processing a transaction between a first user
4130 in a first telecommunications network and a second user 4138 in a
second telecommunications network, the first and second telecommunications
networks comprising respective first 4132 and second 4136 transaction
processing systems, wherein the transaction processing system of the second
telecommunications network 4136 is not required to have a direct interface
to the transaction processing system of the first telecommunications
network 4132. The method is implemented at least in part at a hub having
connections to multiple telecommunications networks, which may be termed
herein the HomeSend Server 4134. The home send server 4134 may be
implemented as a single component or as a plurality of interconnected
components. A transaction request is received 4 110 at the home send server
4134 from a first user 4130 in the first telecommunications network to
effect a transfer of credit to a second user 4138 in the second
telecommunications network. A credit value is calculated 4 112 for the
transaction. This may be implemented at the home send server 4134, butmay
involve the server obtaining information, for example relating to exchange
rates and charges, from components external to the home server, for example
external databases or the transaction processing systems of the first and
second networks. The request from the first user is then validated, the
validation including verifying 4 114 in the first telecommunications
network that the first user has access to credit sufficient to effect the
transfer. Credit associated with the first user is then reserved in the
first network for the transaction. This may be done by a separate message 4
116 from the home send server, or may be implemented automatically in the
first transaction processing system 4132 as part of the validation process
for the transaction request. A transaction instruction message is then
generated 4 118 and forwarded to the second transaction processing system
4136 to instruct transfer of credit to the second user 4138, the
transaction instruction message 4 118 including the calculated value for
the transaction. An account associated with the second user is credited
with the calculated value. The transaction instruction message, or a
similar message containing similar value information and an identifier of
the sending and receiving user, is also forwarded 4120 to an intermediary
server 4140 which interfaces to a plurality of telecommunications networks
to arrange transactions between the telecommunications networks. The home
send server 4134 then receives 4124 from the second telecommunications
network a confirmation message confirming delivery of the credit to the
second user. The home send server 4134 then sends a further message to the
first transaction processing system 4132 to debiting the reserved credit
4126 from an account associated with the first user in the first
telecommunications network. Optionally, a confirmation message 4128 may
then be sent to the originating user 4130 to confirm that the transaction
has been completed successfully.Detailed example A detailed example of a
remittance system in accordance with one embodiment will now be described.
The example embodiment will also be referred to as the "HomeSend" system.
This description is based in part on a requirements / feature specification
for the HomeSend system. Any statements implying that certain features are
required or essential relate to the specific embodiment only and are not
intended to suggest that such features are required or essential features
of the invention generally. The international remittance market is growing
steadily and is thought in many cases to exceed aid and foreign direct
investment. Flows reached 320 billion dollars in 2006 and are estimated to
grow to 700 billion dollars by 2012. This reflects increased international
migration and globalization. The highest sending countries are typically 



Middle Eastern countries, the US and the UK. The top 10 receiver countries
make up around 45% of the market. Over 50% of remittances are though to
occur through informal channels. Sender countries are typically countries
with large expatriate communities (for example around 75% in UAE). In some
cases the labour population remit 80-90% of salary to their home country.
In some receiving countries, remittances contribute to a large extent to
the country's GDP (13% in the Philippines). Typical receiving countries
have large unbanked populations, and conventional remittance agents in
these countries often have limited rural outreach. The present solution
addresses certain opportunities, for example:  Decrease Cost of Remittance
o Typical current costs are 4-5% bank fees in mature market compared to 15%
in developing markets o A 2-5% reduction in bank fees is expected to lead
to a 50-70% increase in remittance flows  Increase Accessibility o No need
for bank accounto There are 0.5 million banks, 1 million ATMs & 1.4 million
deposits compared to 3 billion mobile subscribers worldwide o Mobile Point
of Sales, Mobile Payments and M-Wallets are Growing Quickly in Emerging
Markets The solution can provide the following benefits to the network
operator:  Direct Value o New Customer Acquisition: e.g. Foreign Workers o
Non-traditional Telco Revenues: Capture a Share of the Remittance market o
Increase in ARPU o Reduced Churn o Opportunity to Up-SeIl  Non Direct Value
o Play a Leading Role in the Sector's Development o Contribute Effectively
to Countries' Economic Development o Enable Millions of Typically
'Un-banked' People Access to Remittance The HomeSend solution can provide
the following features:  Global hubbing service offering cross border
person-to-person transfer  Mobile centric from sender to receiver  One-time
setup to reach the world (On top of world's largest GRX network)  Single
technical and commercial interface  Fully compatible / interoperable with
different m-Wallet or recharge systems and bearers  Transparent exchange
rate  Combined Solution for: o Airtime Exchange (Airtime to Airtime &
m-Wallet to Airtime) o Remittance (m-Wallet to m-Wallet) o Roaming Recharge
- Top Up (ATM Recharge & POS Recharge) An example deployment architecture
is illustrated in Figure 5.The charging model used has the following
features (MNO = Mobile Network Operator):  Transparent Charging Mechanism o
Each Intermediary (sender MNO, hub, receiver MNO) Remunerated through
Commission = % Transaction Value  Market Exchange Rates (no spread)  Hub
Determines Recommended Total End-User Commission 



o Based on Benchmarking in Sender Country (% per corridor) & Split Between
Each Intermediary (e.g. 1/3 each)  Administrative Costs o One Time Setup
Fee o Annual Connection Fee The solution preferably provides an end-to-end
solution with any "Top-Up" or "e- Money" System, using current GPRS Roaming
Exchange Interconnection. The solution may also provide functionality in
the following areas: Tax Management, Conversion Management, Commission
Management, Advisory Functions, Fraud Rules & Blacklisting, Financial
Clearing & Settlement, Operations & Customer Care. For Tax Management, the
system allows 10 cascading tax rules to be specified to reflect local taxes
in sender and receiver country. The tax rules may specify min/max
transaction values to which the rules apply and an absolute or percentage
tax value. For Commission Management, the system allows up to 10
legs/commissions to be specified, which allows different intermediaries
(agent, MNO etc.) to be accommodated. Commissions are typically defined by
minimum, cap and percentage (or absolute) commission amount. Commissions
are calculated based on the original transaction amount. A hub commission
may also be defined which is unique for a given corridor (sender/receiver
network operator pairing). Currency Conversion Management may provide the
following features:  SDR (Special Drawing Rights) is pivot currency: o
Amount transferred by sending MNO A in its currency is converted to SDRo
Amount transferred to receiving MNO B is converted from SDR to its currency
All commissions expressed in SDR  Exchange rates updated daily  Market
exchange rates applied transparently  SDR is settlement currency between
hub and MNOs  Single payment currency per corridor (EUR or USD)
Transactions may be with or without advice of charge as described
previously. The initiating subscriber selects whether costs (commissions,
taxes) are born by the sender or receiver, and either the sender or
receiver can view the calculated charges and accept or refuse transactions.
For an advice-of-charge remittance, for example, the sender may be
presented with the following information: To: +6345214587 Amount Sent: 100
CHF Fee: 5 CHF Total: 105 CHF Payout: 4152 PHP The sender may then confirm
or cancel the transaction. Fraud rules and blacklisting functionality may
include:  Fraud Rule (Sender/Receiver): o Max value per subscriber o Max
number of transactions per period & per subscriber o Max total value per
period & per subscriber  Blacklisting: o Applicable on Airtime Exchange,
International Remittance & Roaming Recharge o Full: not allowed whatever
the visited MNO o Limited: not allowed on list of visited MNO Financial
Clearing and Settlement functionality may include:  Aggregation of
individual transactions into total amount to be received 



from/paid to:o Per given MNO o Breakout per destination/origin of the funds
MNO Net Positions Calculated o multilateral clearing and netting o Net
debit MNOs pay the hub o Net credit MNOs are paid by the hub  Settlement
performed every working day above minimum aggregated daily amount
Pre-funding may be required for net senders Operations and Customer Care
functionality may include the following features:  Web-Based First Line
Customer Care Interface o Multilanguage (English, French, Arabic) o Highly
customizable  Second and Third Line Customer Care Provided by remittance
service provider  Features: o Tracking o Repairing o Security & data access
management The following aspects of regulation may be relevant to the
solution: Business model Regulatory Burden Bearer None  no signing on  no
cash in/out Cooperation with financial institution Anti Money Laundering
(AML) /  signing on Combating Financing of Terrorism (CFT)  cash in/out
Payments - e-Money Payments or e-Money Rules - AML/CFT Financial
institution Banking License Relevant regulatory issues include:  AML/CFT:o
Customer due diligence (CDD) at cash in / out or service registration o
Simplified CDD for limited amounts  Agency: MNO as Agent or Using Agents
(cash in/out)  Payment Regulation: Smaller Risks of Mobile Money Transfer
Services (MMT)  The remittance service provider acts as Intermediary
Payment Service Provider (under European Law/Financial Action Task Force
compliant) o No license requirement  Regulation targets MNO because it has
direct relationship with end-user  HomeSend service supports MNO regulatory
compliance: o Information on payer passed on to payee o Automated AML/CFT
checks (anti money-laundering and combating of financing of terrorism) o
Remittance service provider may guarantee end-to-end regulatory compliance
o Sharing of regulatory expertise  Each party is liable in function of
legal framework in country of operations Certain features of this system
will now be set out in detail. Architecture The overall solution
architecture will now be described. Figure 6 illustrates the participants
in overview. HomeSend server: The central server is in charge of the
following functions: Business 



services management; ATM recharge; Electronic recharge; Remittance; User
and Protocol security management; Taxes and commissions management;
Exchanges rates management; Operator Network Identification Code platform
configuration; Operator routing; Operator interconnection; Transaction
reconciliation; Activity reporting; Billing reporting; Subscriber and
Operator Fraud; Performance Metric counters; Licensing limitation and
Alarms. It is mainly responsible for operator interconnection and
reconciliation.Telco Operator: The HomeSend system is not directly
connected to operator subscribers. The telco operator will offer to
subscribers an interface enabling them to manage services requiring
connection to HomeSend. For example an USSD, Voice Interface could be
offered by the operator to perform an International Remittance. Such
interfaces are the responsibility of connected operators. The sender and
receiver operators are in charge of the payer and payee notification. Payer
and payee accounts are respectively debited and credited by the
subscriber's operators. WCC: WCC is the web user interface for consulting
HomeSend transaction history and consolidation. Two different customer care
agent profiles can be identified: 1) Operator agent - These agents will
only be able to consult and repair transactions(Remittance) involving one
of their subscribers; in other words all transactions for which one of
their subscribers receive or transfer money will be displayed; 2)
Remittance Service Provider and partner agent - These agents can be
considered as "super agent" and will have access to all transactions
whatever the operator concerned. Administration: Administration is the web
application enabling declaring and configuring an operator. It is composed
of the following services. Operator main information: This service permits
the Operator declaration, name, MNC, MCC and Allowed services (Remittance,
Recharge). Taxes and Commissions: This allows configuration of commissions
and taxes to be deducted from the transferred amount. Commissions are
defined on a relation Operator to Operator. Nevertheless, each operator can
define separately commissions to deduct when it is the receiver and when it
is the payer. Fraud Management: This service enables configuration of basic
anti-laundering rules on remittance transactions. Operator Network
Platforms: This service enables definition for each operator of the
platform (NIC) interfaced with the HomeSend server. Only one NIC can be
defined as remittance/recharge receiver while as many NICs as required can
perform remittance. User Profile Authorisation: This service is dedicated
to the WCC and Administration web application user configuration and
provisioning. A user is composed of a login, a password and a profile,
where the user profile is the list of services authorised.Exchange rate:
This service enables consulting and modifying the exchange rates. Exchange
rates can be updated from an external application, and the frequency and
time of retrieval can be configured. Similarly to WCC different customer
care agent profiles can be identified: 1) Operator agent - The above
actions are only granted to agent operator. It is not possible to
modify/consult other operator attributes. 2) Remittance Service Provider
and partner agent - All operators can be modified/consulted. Exchange Rates
Provider: This component enables downloading of the official daily currency
file to the HomeSend server. Partner Billing System: HomeSend does not
generate invoices and is not in charge of settlements. HomeSend generates
files listing transactions and the partner billing system will use those
files for generating settlements. Metrics console: KPI (key performance
indicator) counters and HomeSend dash boards will be accessible through a
web interface. This interface is intended to support operational teams.
Supervision console: Alarms can be consulted and gathered by partner
supervision 



console. Call flows One Shot Remittance call flow is illustrated in Figure
2 (described above). This Call flow is common to all services considered as
eRemittance: eMoney to eMoney Transfer, Airtime to Airtime Transfer, and
eMoney to Airtime Transfer. Remittance with Advice of Charge is illustrated
in Figure 3 (described above). Remittance with advice of charge is similar
to the standard eRemittance; the same commissions and calculation apply.
The advice of charge message enables the sender to view the transaction
charges in order to be able to decide if he or the receiver will assume the
charge. Charges (commissions, taxes. ..) are calculated at
advice-of-chargetime. The Remittance confirmation request consists in
debiting the sender account according to his selection and crediting the
receiver account. For fraud management, the sender is aware about the fraud
result at advice of charge time. The checks are done at advice of charge
time, while the AML counters are updated on receipt of the remittance
confirmation message. In case the AOC request is rejected (whatever the
reason) it is not possible to complete the remittance, which is considered
as failed. This Call flow is common to all services considered as
eRemittance with advice of charge: eMoney to eMoney Transfer, Airtime to
Airtime Transfer and eMoney to Airtime Transfer ATM/Electronic Recharge
call flow is illustrated in Figure 7. The steps are: 1. End user uses ATM
to recharge; 2. Operator system reserves debit amount, determines that
payee subscriber doesn't belong to his system; 3. recharge request with
source MISDN, destination MSISDN, amount, validity and grace; 4. HomeSend
identifies destination operator; 5. HomeSend retrieves destination balance
currency type; 6. HomeSend converts recharged value to destination
currency, applies taxes and commissions (operator A, B and HomeSend) to
obtain final amount; 7. HomeSend routes recharge request to destination
operator; 8. destination system applies the electronic recharge and
notifies destination subscriber; 9. payee notification; 10. recharge
confirmation; 11. payer notification. This Call flow is common to all
services considered as eRecharge: Electronic Roaming Recharge, eRetail
Roaming Recharge and ATM Roaming Recharge. The HomeSend Platform and
interfaces will now be described. The HomeSend solution is based on the
following components: 2 x HomeSend/Business Server - Based on Sun-Cluster;
2 x Database Server - Based on Sun-Cluster with External Disk-array; 1 x
Supervision & Administration Server : Based on Single-Node. The Hardware
Architecture Components are illustrated in Figure 8. The different external
interfaces that the HomeSend solution supports will now be described in
overview. The network interfaces are illustrated in Figure 9. The network
interfaces supported by the solution are summarized below: Interface
Protocol Description Service1. HTML over Human web interface between
Operator's Customer care HTTPs customer care and the HomeSend Web requests
Application Server. o Multi-language supported (Unicode character code
set), o Supported browsers: Internet Explorer, Firefox 2. HTML over Human
web interface between Operator's Roaming & HTTPs roaming service
administration and the remittance HomeSend Web Application Server
administration (conversion table, subscriber routing info, recharge routing
info, exchange rate, recharge mode & properties, settlement, taxes). 



o Supported browsers: Internet Explorer, Firefox 3. SOAP Interface between
HomeSend and Top Up / Roaming e-Money System to send the debit/credit
recharge & requests. international remittance requests 4. SNMP SNMP trap
alarm client on HomeSend Alarm vl.Oc, v2.0 server. Management over TCP/IP
SNMP console supported: TeMIP. 5. SNMP KPI SNMP MIB agent on the HomeSend
Key vl.Oc, v2.0 Server. Performance over TCP/IP Indicator Management 6.
FTP/sFTP FTP / sFTP server on the HomeSend server. Reporting/ Statistics
export function Carrier Grade Service definition / requirements This
section describes various high-level operational requirements / features of
the HomeSend Solution. The objective behind the carrier grade requirements
is to provide a continuous availability, service logic execution and
on-line management even during hardware platform failure, software failure
and all kind of operations. (HW, SW, configuration-management,
change-management, incident-management...). Availability : The HomeSend
Platform should preferably offer a99.9% platform availability. This covers
aspects such as robustness where we need the HomeSend Platform to cope well
with all possible variations (sometimes unpredictable variations) in its
operating environment with minimal damage, alteration or loss
offunctionality (= in the 99.9% window). The following is a non-exhaustive
list of associated requirements: 1) Watchdog-mechanism should be included
to ensure a minimum of downtime of the service. 2) The following actions
should be possible on the HomeSend Solution without intrusion on the
running applications/service: a) Tracing- and Debug-activation on the
specific applications(s) and/or interfaces b) Core
application-configuration changes c) Operator-configuration
creations/changes d) Commission/T ax-configuration creations/changes e)
Scheduled interventions to upgrade hardware and/or software. Note: This
implies that one should be able to remove any node from the network without
affecting in-progress calls. 3) Scheduled operational-processes should be
easily disabled and re-enabled in case needed 4) Non-intrusive maintenance
processes should be implemented to maintain the DB in shape, meaning, for
example, that the EDR-table should have a cleaning/archivingmechanism
linked to it to make sure the table(s)/table-space(s) do not fill up
because of no-data cleanup functionality. 5) Applications Log-archiving
needs to be built in the HomeSend solution to avoid disks filling up. Note:
This can be achieved by ensuring the installation makes the appropriate
entries in Solaris logadm for example. 6) Application should automatically
start and be operational on machine restart. 7) Application should be fault
tolerant. This includes: 



a) Ability to identify corrupt messages received by the platform and handle
them as appropriate for that point in the process flow and generate the
according Alarm for notification in the Supervision-console and in Nagios.
b) Identify invalid configuration and preserve current configuration if a
run time reload was requested flow and generate the according Alarm for
notification in the Supervision-console and in Nagios. 8) Ability to
automatically cope with and continue running in the event of hardware
failures (i.e. N+l, Active/ Active, Active/Standby)Figure 10 shows the
operational/administration architecture (including Checksys Nagios
integration). On this architecture each platform involved embeds a CHECKSYS
application responsible for the supervision of application processes as
well as SNMP trap management. A supervision platform embedding Nagios and a
central CHECKSYS could be integrated into the solution. Traces level can
modify without traffic interruption; the trace disk space is managed by the
Unified logs system. Nevertheless licensing configuration may require a
solution restarting to take into account new values. The file is digitally
signed and any file modification requires an encryption.
Operator/Commissions Management should not impact the runtime services. All
the scheduled tasks are configurable and can be changed without impacting
runtime. A global platform start/stop/status script as well as
resourcespecific start/stop/status scripts can be provided to check
activity and manage application life cycle. An Active/Passive clustering
solution may be deployed. This solution will permit to drastically reduce
the down time in case of hardware or software failure on critical
components (Oracle application server, Database and Diameter stack). Indeed
the clustering monitoring will be based on the above platform status
scripts to detect failure, and will switch toward passive node in case of
critical errors. Another benefit of such clustering is that
software/hardware upgrade/patch can be performed on passive node. Only when
software/hardware is ready on passive node is the switch forced. The
following actions should be possible on the HomeSend Solution without
intrusion on the running applications/service: a) Core
applicationconfiguration changes => Licensing configuration, HomeSend
kernel properties files as well GUI file properties must be reloadable
while application is running; b) Traffic managed by removed node will be
impacted. Application should be fault tolerant. This includes: c) Identify
invalid configuration and preserve current configuration if a run-time
reload was requested. Sustainability: The HomeSend Platform should
preferably be sustainable for the next 3 years, meaning all services should
be maintained at the committed level (99.9%) during the next 3 years. This
requirements aims to avoid any change that could endanger the committed
service level such as new HW / SW adding (release management, upgrades. ..)
or major change in core application, middleware or third party software.
This means that: 1) Nagios Version should be confirmed for it to
bedeliverable and supported for at least the next 3 years; 2) The
Oracle-componentsversion like DB, Application- and Web-server should be
deliverable and supportable for at least the next 3 years to be able to
ensure that deployment of new hubs is possible if needed to maintain the
scalability; 3) Any re-used components need to be deliverable and
supportable for at least the next 3 years to be able to ensure that
deployment of new hubs is possible if needed to maintain the scalability;
4) Preferably no freeware is to be used for any part of the development of
the HomeSend Solution to guarantee support and future development of
specific building-blocks of the solution (except Nagios). Doubt exists
regarding the Oracle Application Server future strategy, it seems that
future version of OAS will be based on BEA web logic application server
core. Scalability: The HomeSend Platform should be able to face a
subscriber growth without any perturbation of the committed service
availability (vs. HW / SW modifications). Scalability should at a minimum
be clearly defined in terms of: 



Remittance requests rate (max request / seconds); Total Subscribers
connected through NICs; Transaction limit period (x days). The software
should be able to selfprotect in overload situations. Throttling should be
configurable. Operability: Due to the nature of the HomeSend
Platform-operating towards various jet lags, all the operations related to
backups, maintenance release deployment, preventive maintenance shall be
non-intrusive meaning there should not be any service perturbation. The
HomeSend Platform should be compliant with all the SLAs committed to BICS
such as the ones related to provisioning, fault management, nonagreed or
extra planned works management. We talk here about the time to restore
incidents and time to repair problem (not the same). The following is a
nonexhaustive list of associated requirements: 1. The following actions
should be possible on the HomeSend Platform without intrusion on the
running applications/service: a) Tracing- and Debug-activation on the
specific applications(s) and/or interfaces b) Core
application-configuration changes c) Operator-configuration
creations/changes d) Commission/Tax-configuration creations/changes2) Alarm
severities should be defined in detail. 3) All Timers, mainly towards
external interfaces/applications, should be configurable. 4) All
interactions between external interfaces/applications should have timers
and be able to handle the timeout as appropriate for that point in the
flow. 5) Event Data Records (EDRs) should be generated for each remittance.
Typically details might include: a) Date/Time of remittance start and
finish b) The unique remittance identifier c) The platform which serviced
the remittance d) Receiver and Sending Party Number e) The remittance
result (successful or specific reason for failure) f) Amount involved g)
Source/Destination connection details (i.e. which external connections
provided and/or was used to service the request) h) A summary of the
internal states traversed during the remittance Security: The HomeSend
Platform should include all the necessary anti-fraud and
anti-money-laundering mechanisms and insure the committed service level is
matched. WCC-Login/password should be stored in the DB and encrypted to
make sure that you cannot easily "hack" the access on the WCC or even worse
directly access the DB with that WCC-user data. All actions done using
HomeSend scripts, WCC, Administration and protocol should be secured. The
Java Authentication Authorization Security service may be used for user and
protocol security management. The user login and encrypted password are
stored in a database. Performance Monitoring: Metrics should be accessible
during run-time at any stage and include items such as: Remittance Request
Rate; Min/Max/Average response times broken down by the individual external
entities/connection; breakdown of the various message types sent as well as
the types of responses received; Overall Min/Max/Average end-to-end call
completion time. Tracing: Tracing should be able to cover a call right the
way through the platform across all the interfaces. This tracing should
also display decoded protocol levelinformation as it is passed in/out the
external interfaces and provide extensive debugging information sufficient
for speedy fault resolution. Trace/debug lines should have an identifier
which allows each call to be separated from one another. Flexibility should
be provided in the range of numbers traced and prefix match a configurable
range of source and destination numbers using an OR expression i.e.: 



SenderPartyNumbers = [ "123", "456" ] ReceiverPartyNumbers = [ "44" ] I.e.
the above will trace all calls made from an A-Party starting with 123 or
456 OR calls made to numbers starting with "44". Traces are correlated
using End-To-End correlation identifiers. Logs could then be displayed and
filtered using this correlation ID. Logs could be filtered using patterns
or regular expressions. Statistics: The HomeSend Platform statistics are
required for trend analysis and verification of system behaviour. Basic
metrics covered by statistics should include the number of: Different
request types; Different response types for each type of request; Timeouts
for the different Entities. Statistics should be presented in a consistent
format which can be easily machine read for the purposes of external
monitoring agents such as Nagios or third-party reports. Statistics should
be clearly defined in terms of what contributes to their count. Metrics are
consumable using a Nagios web interface. Network Interfaces Requirements /
features Customer Care requests interface and Roaming & remittance
management interface: HTTP secured; 1 Mbit/s Ethernet administration LAN;
99.9 % service availability. The WCC and administration GUI should be
accessible through the Internet. The WCC and Administration stations are
preferably not connected to HomeSend solution though a private network. The
Customer Care station is linked to the HomeSend server either through the
HTTP or the HTTPS protocol (configuration). The Customercare application is
a web based application supporting Internet Explorer (6.0 - 7.0) and
Firefox (1.5 - 2.0) browsers with Flash plug-in 9.0.1 15. Roaming recharge
& international remittance requests: SOAP protocol; 1 Mbit/s ethernet
production LAN with redundancy; 99,999% service availability. This 99.999%
SLA depends on the IPX backbone provider SLA. OSS/BSS Interfaces
Requirements Alarm Management Interface: LAN Ethernet administration
network; 70 Kbit/s per network element; 99.9% service availability; alarm
management system: CHECKSYS. This 99.9% SLA depends on the LAN provider
SLA. Key Performance Indicator Management Interface: LAN Ethernet
administration network; 70 Kbit/s per network element; 99.9% service
availability. KPI are managed by MIB included into the HOMESEND server. MIB
agent based on CHECKSYS recommendation. This 99.9% SLA depends on the LAN
provider SLA. Reporting function interface: 10 Mbit/s LAN Ethernet
administration network; 99.9% service availability. This 99.9% SLA depends
on the LAN provider SLA. GUI requirements/features Look & Feel: Web Based
GUI; supported internet browsers Explorer (6.0 - 7.0) and Firefox (1.5 -
2.0). Customer care/Administration application is a web-based application
supporting Internet Explorer (6.0 - 7.0) and Firefox (1.5 - 2.0) browsers
with Flash plug-in 9.0.1 15. Supported languages: HomeSend web Graphic User
Interfaces are available by default in the following languages: French
(France); English (British); Arabic (Classic). User inputs are managed in
user selected language (locale). The il8n W3C Internationalisation
recommendations should be respected. All the WCC and Administration labels
and texts could be internationalised using bundles files. Arabic texts may
be displayed respecting the user selected language rules.
Internationalisation may part of operator customisation. User inputs are
managed in 



user-selected language (locale).Choice of language: The choice of the
language is done manually by the user at the login page. To change
language, the user preferably has to close the session and login again.
There is a default language that can be customized by the operator. This is
the language selected in the login language list. The user can select a
different language at this stage (e.g. via a language drop-down list box).
Characters are coded in Unicode UTF-8. For Arabic language, all static and
input labels are in Classic Arabic. The screens are built starting from the
top right-hand corner position. Also, all the cascading of menus and combo
boxes should be right to left oriented. The digits used are the "Arabic
digits" (i.e. the same as for Latin use: 0, 1, 2, 3, 4, 5, 6, 7, 8, 9). The
Hindi shapes for digits representations are not used in this embodiment.
Numbers are represented using Latin syntax, meaning that decimal digits are
formatted as nnnn.ddd. For English and French language, all static and
input labels are in English / French respectively. The screens are built
starting from the top left-hand corner position. Also, all the cascading of
menus and combo boxes should be left to right oriented. The digits used are
the "Arabic digits" (i.e. the same as for Latin use: 0, 1, 2, 3, 4, 5, 6,
7, 8, 9). Numbers are represented using Latin syntax, meaning that decimal
digits are formatted as nnnn.ddd. Functional Requirements / Features This
section provides an overview of the functionality offered by the HomeSend
Solution. Network Features Network Identification Code: The HomeSend single
point architecture enables connection with multiple sites. An Operator is
represented by a site. Each site is composed of recharging and e-Money
systems linked to one single HomeSend platform which handles roaming
recharge and e-Money value transfers operations.For routing the request to
the proper site, each Recharging System or e-Money System platform is
identified by a unique Network Identification Code (NIC) value. sNIC:
Network Identification Code of the recharging system (voucher management
system, electronic recharging system or IN prepaid platform with embedded
recharging function) or e-Money system where the subscriber balance is
attached vNIC: Recharging system which issues the recharge being used eNIC:
e-Money system which holds the balance from which the value is transferred
In order to ensure Network Identification Code uniqueness it is generated
automatically by the HOMESEND Operator Administration services. The
Operator NIC Administration service enables declaration and configuration
of NICs. NIC declaration consists in adding PLTF indicating the Type
(Prepaid System, e-Money Mobile System, Recharge System), a flag indicating
the platform receiving credit, an alias, and a description. The interaction
between operator NIC are limited by the operator interconnection
description. Indeed in the administration it is required to configure
commissions and taxes for inbound and outbound requests per service. In
other words, only the operator for which commission rules have been defined
could be contacted or could contact operator. Furthermore, an
administration service will permit operators to blacklist other operators.
In that case all requests from or to those blacklisted operators will be
rejected. The HomeSend solution is preferably provided as a server enabling
operator interconnection and offering operator mediation facilities.
Nevertheless to be able to offer International Remittance and Recharge
services, operators will need to adapt their systems to interact with the
HomeSend solution. Each NIC declared in the system must host such an
adaptability component. Figure 11 indicates the services to be managed by
the NIC. HomeSend business server behaves as a server for the sender
operator NIC and as a client for the receiver operator NIC. In other words,
the NIC client will open HTTPS connections with the HomeSend server and
HomeSend opens HTTPS connections 



with the receiver operator NIC.A NIC Adaptability Component is illustrated
in Figure 12. The Adaptability component is the responsibility of Operator.
Indeed, those components are operator specific. Inter-site HomeSend
Connection (inter-operator): HomeSend provides the possibility for an
operator to inter-connect its recharging and e-Money systems to other
operator members recharging and e-Money systems to:  Extend the use of its
recharge means to any subscribers from members operators roaming on their
network  Enable the use of members operators recharge means to their
subscribers roaming on their networks  Enable their subscribers to transfer
value (prepaid credit or e-money) to a foreign subscriber  Enable their
subscribers to receive value (prepaid credit or e-money) from a foreign
subscriber Subscriber routing: HomeSend manages the recharge or transfer
request routing to the right NIC using pattern matching of the destination
MSISDN. Each operator defines a list of patterns corresponding to the
operator's numbers . The simplest pattern is the country code. For example,
DU may configure: 009714*; while Telenor may configure: 0092*. In that case
when a DU subscriber requests a remittance with target MSISDN 0092???????,
the remittance will be routed to Telenor. Scripts can be provided to manage
Routing Information adding and to manage the patterns. HomeSend stores an
internal routing table to match the destination MSISDN with the prefix of
the MSISDN that identifies the operator and that will match the operator-
NIC. An alternative routing mechanism can be based in IMSI provided by the
operator or still by the use of the SMS-Engine that will require the
interaction with BICS' SMSC and in the end the Receiving-Operator's HLR. In
this approach, the HomeSend system is limited to have one operator per
country able to be receiver. In case of 2 NICs (pattern) matching with the
input sender identifier the first operator NIC is called. As an alternative
solution, the system could obtain subscriber information on each NIC (not
only the first) until a NIC knows thesubscriber. Advantages: Not MAP
dependent, allowing easy integration into partners' networks; ability to
manage sender/receiver identifiers other than only MSISDN; full IP
solution. Disadvantages: E-Money get account information response time <
500 ms; Impact on traffic load due to several accountinfo transmissions.
Scripts to Add/Modify, Delete and list NIC Routing information are
provided. Transaction functions eNIC Information: The e-Money system which
holds the balance from which the value is transferred requires subscriber
information (state, billing type, balance type). The billing type indicates
whether the destination subscriber is on a prepaid or post paid plan. The
balance type indicates in which currency (cash) the destination balance is
labelled. eNIC Transfer: The e-Money system which holds the balance from
which the value is transferred requires a transfer. eNIC Cancellation: The
e-Money system which holds the balance from which the value is transferred
requires a cancellation of the current operation. Cancellation applies to
NIC receiving the value being transferred. sNIC Information: The recharging
system which issues the recharge being used requires subscriber information
(state, billing type, balance type). sNIC Recharge: The recharging system
which issues the recharge being used requires the transfer of the value.
sNIC Cancellation: The recharging system which issues the recharge being
used requires a cancellation of the current operation. Cancellation applies
to NIC receiving the value being transferred. 



API Methods The following methods are provided in order to integrate third
party systems. They consist in a set of commands.Receiver account
information: Sender's system requires subscriber information (state,
billing type, balance type). The billing type indicates whether the
destination subscriber is on a prepaid or post-paid plan. The balance type
indicates in which currency (cash) is labelled the destination balance.
HomeSend issues a "get information" on the destination system to gather
this account information. HomeSend acts as a Server. Remittance: Sender's
system requires a credit transfer, indicating which participant
(sender/receiver) will pay for the charges. This corresponds to a
remittance confirmation if it was preceded by an advice-of-charge. Should
advice-of-charge not be supported by Sender's system, HomeSend will process
the transfer normally. If the receiver pays for the charges, tax and
commissions are deducted from the transferred amount. If the sender pays
for the charges, the total transaction value is the transferred amount plus
tax and commissions (as described above). HomeSend acts as a Server.
Recharge: Sender's system requires a recharge to credit a balance with
cash, validity and grace. This is a one-shot recharge where tax and
commissions are paid by receiver HomeSend processes the recharge request
and sends it to the destination system. HomeSend acts as a Server.
Reservation: HomeSend system reserves on sender's account the amount to be
transferred. HomeSend acts as a Client. Credit: HomeSend system credits
receiver's account with the amount to be transferred and optionally with
grace and validity. It can also be used to refund sender's account in case
of a failure on receiver's account credit. HomeSend acts as a Client.
Debit: HomeSend confirms the debit on sender's account upon successful
crediting to receiver's account. HomeSend acts as a Client. Release:
HomeSend upon unsuccessful crediting to receiver's account releases the
reserved amount. HomeSend acts as a Client.Advice Of Charge: Sender's
system wants to know how much commission/tax will be paid for a transfer.
Information is returned regarding charges (source and destination operator
tax and commission and HomeSend commission) to deduct, plus the receiver
credited amount and sender debited amount in both scenarios
(Sender/Receiver assuming charges). Sender must confirm the transfer within
a configurable period following the advice of charge. HomeSend acts as a
Server. Cancellation: Sender's system can cancel the pending remittance
preceded by AOC. The cancellation is only authorized between Advice Of
Charge and Remittance. HomeSend acts as a Server. Cross Border Services ATM
Roaming Recharge: Update of subscriber prepaid balance on the home IN
platform in real time by debiting accordingly a debit/credit card on an ATM
offering prepaid recharge while visiting that foreign country. Specific
commissioning/taxing could apply for this service. eRetail Roaming
Recharge: Update of subscriber prepaid balance on the home IN platform in
real time from a foreign operator's retailer using an electronic POS system
while visiting that foreign country. Specific commissioning/taxing could
apply for this service. Other Electronic Roaming Recharge: Update of
subscriber prepaid balance on the home IN platform in real time from an
electronic foreign operator's system while visiting that foreign country.
Specific commissioning/taxing could apply for this service. eMoney to
eMoney Transfer: Transfer in real time between mobile phone eMoney accounts
(international remittance) of different operators' members. Specific
commissioning/taxing could apply for this service. 



Airtime to Airtime Transfer: Transfer in real time between mobile phone
prepaid airtime accounts (international M2M transfer) of different
operators' members.Airtime transfer implies that the balance type is
labelled into a currency. Specific commissioning/taxing could apply for
this service. eMoney to Airtime Transfer: Transfer in real time from mobile
phone eMoney to prepaid airtime account of different operators' members.
Specific commissioning/taxing could apply for this service. Commissions may
be based on CBS. The one-Shot Remittance/eRecharge and Advice of Charge can
be extended to add a field indicating the CBS service used. E-money to
e-money transfer/ e-Retail Roaming Recharge will use CBS service by
default. Commission and Operator Commissions scripts are provided to enable
provisioning with CBS service. A CBS provisioning script is provided,
enabling to enter new CBS service and to attach it to a generic service. A
CBS services list can be provided to list the service and CBS service
defined. It will enable listing the authorized services for an operator. A
script is provided to enable consulting or adding CBS services to an
operator. An additional field is added into EDR expressing the detailed
status. Service and CBS service are stored into history. The GUI is
extended to display the CBS service (instead of service) in the
Tracking/Repairing GUI. The GUI search bar enables searching by service
(not CBS service). AML rules are based on service (not CBS service). KPI,
Licences, Reports (financial/transactions) are based on service (not CBS
service). Operator Features Operator Administration is managed using the
following scripts. The operator main attributes include particularly the
HNI (MNC and MCC) code, which will be used to identify uniquely an
operator, and consequently will be used for routing. It will be possible to
assign multiple MNCs for the same Operator-NIC (= Operator-identifier).
Operator creation:  Name: OperatorCreation Description: This script will be
provided to enable operator main information creation.  Input: login -
agent login; password - agent password (not encrypted); alias - Operator
alias; mcc - Operator MCC; mnc - Operator MNC; description - Operator
description; language - Operator default language (English/French/Arabic) .
Out: status (OK, Internal Error, Operator Already exists); id -
Operatoridentifier Operator deletion:  Name: OperatorDeletion  Description:
This script will be provided to enable operator deletion.  Input: login -
agent login; password - agent password (not encrypted); mcc - Operator MCC;
mnc - Operator MNC.  Out: status (OK, Internal Error, Operator does not
exist); Operator modification :  Name: OperatorModification  Description:
This script will be provided to enable operator main information
modification.  Input: login - agent login; password - agent password (not
encrypted); mcc - Operator MCC; mnc - Operator MNC; alias - Operator alias
(Optional); description - Operator description (Optional); language -
Operator default language (English/French/ Arabic) (Optional)  Out: status
(OK, Internal Error, Operator does not exist); Operator listing:  Name:
OperatorList  Description: This script will be provided to retrieve all
operator information. 



Input: login - agent login; password - agent password (not encrypted); mcc
- Operator MCC (Optional); mnc - Operator MNC(Optional)  If no operator
FINI is provided all operator information will be returned. Out: status
(OK, Internal Error, Operator does not exist); information - List of
Operator Information including: mcc, mnc, alias, description, language In
order to secure transactions and to combat money-laundering, fraud rules
can be defined. The rules are the same whatever the operator interaction
may be. Fraud Management - Create/Modify:  Name: ModifyOperatorServiceFraud
Description: This script will be provided to modify/create fraud rules.
Input: login - agent login; password - agent password (not encrypted);
service - Remittance/Recharge; sourceOperatorFINI - Source operator FINI;
maximum - Maximum amount in SDR; period-type - Which type of period to be
used (days, weeks, months or years); period-value - The value that applies
to the period-type, with a maximum corresponding to the period type (days:
max 31, weeks: max 4, months: max 12, years: max 10); periodMaximumAmount -
maximum amount in SDR on period; periodMaximumNb - maximum transaction
number on period  Out: status (OK, Source Operator Not Found, Service Not
Found, Commission does not exist, Internal Error) Fraud Management -
Delete:  Name: DeleteOperatorServiceFraud  Description: This script will be
provided to delete fraud rules.  Input: login - agent login; password -
agent password (not encrypted); service - Remittance/Recharge;
sourceOperatorFINI - Source operator FINI  Out: status (OK, Source Operator
Not Found, Service Not Found, Commission does not exist, Internal Error)
NIC management The operator can define, modify, delete and retrieve
information for a NIC in his network, and list all NICs. At
creation/modification of the NIC name, its type (IN System, Recharge
System, e-Money System) can be selected. It is also possible toindicate
which NIC is responsible for receiving money (to credit the subscriber
balance). NICS - Create/Modify:  Name: NICOperatorModification
Description: This script will be provided to modify/create a service
operator NIC.  Input: login - agent login; password - agent password (not
encrypted); sourceOperatorHNI - Source operator HNI; name - NIC Alias;
description - NIC description; owner - Subscriber/No subscriber; type -
IN/e- Money/Recharge  Out: status (OK, Source Operator Not Found, NIC
already exists, Internal Error) NICS - Delete:  Name: NICOperatorDeletion
Description: This script will be provided to delete a service operator NIC.
Input: login - agent login; password - agent password (not encrypted);
sourceOperatorHNI - Source operator HNI; name - NIC Alias; id - NIC
identifier  Out: status (OK, Source Operator Not Found, NIC does not exist,
Internal Error) NICS - Listing:  Name: NICOperatorList  Description: This
script will be provided to list service operator NICs. 



Input: login - agent login; password - agent password (not encrypted);
sourceOperatorHNI - Source operator HNI  Out: status (OK, Source Operator
Not Found, NIC does not exist, Internal Error); nics - List of NICs
including: id - identifier; name - NIC Alias NICS - Information retrieval:
Name: NICOperatorInformation Description: This script will be provided to
retrieve NIC information.  Input: login - agent login; password - agent
password (not encrypted); sourceOperatorHNI - Source operator HNI; name -
NIC Alias; id - NIC identifier  Out: status (OK, Source Operator Not Found,
NIC does not exist, Internal Error); id - identifier; name - NIC Alias;
description - NIC description; owner - Subscriber/No subscriber; type -
IN/e-Money/Recharge User management The operator can manage users (login,
password) for the WCC and administration applications.
User-management-scripts enable the operator to manage
(create/modify/delete) WCC/Administration subscribers. Creating a
subscriber consists in entering a login password and selecting a profile.
The profile must previously have been created from the Profiles service.
Agents can only modify/delete their operator's users, while the service
provider and partners can manage all users whatever operator they belong
to. User - Create/Modify:  Name: UserModification  Description: This script
will be provided to create/modify a user.  Input: login - agent login;
password - agent password (not encrypted); userLogin - User login;
userPassword - User password not encrypted; userRole - User role containing
all services granted.  Out: status (OK, login already used, Internal Error)
User - Delete:  Name: UserDeletion  Description: This script will be
provided to delete a user.  Input: login - agent login; userLogin - User
login;  Out: status (OK, User does not exist, Internal Error) User
profilesOperators can define user profiles (list of services and action
rights) for the WCC and administration applications. User Profile
management scripts are dedicated to the profile
creation/modification/deletion. The Profile is a collection of business
service with the corresponding action right. A profile determines the
service and possible action(s) on this service that are authorised to
user(s) having the profile. Profile - Create/Modify:  Name:
RoleModification  Description: This script will be provided to
create/modify a role.  Input: login - agent login; password - agent
password (not encrypted); role - Role name; List of: service - service
name; right - service right (see security management features described
below)  Out: status (OK, role already exists, Internal Error, One service
referenced does not exist, One right does not exist for service) Profile -
Delete:  Name: RoleDeletion  Description: This script will be provided to
delete a role.  Input: login - agent login; password - agent password (not
encrypted); role - Role name  Out: status (OK, role does not exist,
Internal Error) Currency management 



Operators can create, consult or modify/update currencies by means of the
following scripts. Exchange rates like all numbers are expressed as floats
including 10 decimal digits. The HomeSend application server will get
official currency rates by connecting to a third party web service. A
dedicated Administration service will be available for the third party
interface configuration. It will be possible to configure:  The update
execution time by entering the hour and minute.  The update frequency
expressed in number of days;  The web service URL. The retry policy, in
particular the number of retries and the period (in seconds) between two
retries. Automatic external changes take priority over manual changes. Each
time an automatic update is performed the manual changes are overridden.
Rate modification is done without impacting the transaction in progress.
Specifically, at transaction reception the SDR conversion rate is retrieved
and used for the transaction calculation and conversion. Currencies -
Create/Update:  Name: RateModification  Description: This script will be
provided to create/modify a rate. If the rate does not exist it is created.
Input: login - agent login; password - agent password (not encrypted);
currencyCode - Currency ISO 4217 code; sdrToCurrency - the currency
conversion amount (Optional); currencyToSdr - the currency conversion
amount (Optional)  Out: status (OK, Internal Error) Currencies -
Consultation:  Name: RateConsultation  Description: This script will be
provided to consult rate information.  Input: login - agent login; password
- agent password (not encrypted); currencyCode - Currency ISO 4217 code;
Out: status (OK, Internal Error); sdrToCurrency the currency conversion
amount (Optional); currencyToSdr - the currency conversion amount
(Optional) Currencies - Automatic update configuration:  Name:
RateRetrievingModification  Description: This script will be provided to
configure the rate retrieving frequency and time.  Input: login - agent
login; password - agent password (not encrypted); frequency - The
retrieving frequency in days; time - The retrieving hour andminutes (hhmm);
retry - The number of retries in case of retrieving failure; retryFrequency
- The period in seconds between retry attempts.  Out: status (OK, Internal
Error) Currencies - Automatic update listing:  Name:
RateRetrievinglnformation  Description: This script will be provided to
list the information concerning the rate retrieving frequency and time.
Input: login - agent login; password - agent password (not encrypted);
Out: status (OK, Internal Error); frequency - The retrieving frequency in
days; time - The retrieving hour and minutes (hhmm); retry - The number of
retries in case of retrieving failure; retry-Frequency - The period in
seconds between retry attempts. Commissions and Taxes All the commissions
and taxes are managed on the HomeSend server. In a preferred embodiment,
only the HomeSend platform will manage commissions 



and taxes; the originator and destination operator do not deduct fees.
Taxes and commissions management will be done using the provided
administration scripts. Tax and Commission - Create:  Name:
CommissionCreation;  Description: This script will be provided to create a
commission/tax.  Input: login - agent login; password - agent password (not
encrypted); visibility - (HomeSend/All/Operator); type -
Commission/Tax/HomeSend; description - Commission description; hni -
Operator HNI (Mandatory if visibility is Operator); alwaysEligible -
Applied in all cases (Optional); minimum - The minimum transaction amount
from which the commission will be applied (Optional); maximum - The maximum
transaction amount to which commission will be applied (Optional);
cumultype Minimum/Maximum/Cumulative/NA (Optional); fixed - absolute charge
expressed in SDR (Optional); percentage - relative charge expressed as
percentage value ranging from 0 to 100 (Optional) Out: status (OK, Internal
Error, Commission already exists); id - commission identifier Tax and
Commission - Delete:  Name: CommissionDeletion  Description:  This script
will be provided to remove a commission/tax.  Input: login - agent login;
password - agent password (not encrypted); id - Commission identifier  Out:
status (OK, Internal Error, Commission does not exist) Tax and Commission -
Modify:  Name: CommissionModification  Description: This script will be
provided to modify a commission/tax.  Input: login - agent login; password
- agent password (not encrypted); id - Commission identifier (Mandatory);
visibility - HomeSend/All/Operator (Optional); type -
Commission/Tax/HomeSend (Optional); description - Commission description
(Optional); hni - Operator HNI (Optional); alwaysEligible - Applied in all
cases (Optional); minimum - The minimum amount from which commission will
be applied (Optional); maximum - The maximum amount to which commission
will be applied (Optional); cumultype - Minimum/Maximum/Cumul/NA
(Optional); fixed - absolute commission value expressed in SDR (Optional);
percentage - relative commission value expressed as percentage value from 0
to 100 (Optional)  Out: status (OK, Internal Error, Commission not
existing) Tax and Commission - List own Tax/Commission-list  Name:
CommissionList  Description: This script will be provided to list
commissions/taxes.  Input: login - agent login; password - agent password
(not encrypted);  Out: status (OK, Internal Error, Commission not
existing); id - Commission identifier; description - Commission
descriptionTax and Commission - List specific Tax/Commission  Name:
Commissionlnfo  Description: This script will be provided to provide
information on commissions/taxes.  Input: login - agent login; password -
agent password (not encrypted); id - Commission identifier (Mandatory)
Out: status (OK, Internal Error, Commission not existing); visibility -
HomeSend/All/Operator (Optional); type - Commission/Tax/HomeSend
(Optional); description - Commission description (Optional); hni - Operator
HNI (Optional); allwaysEligible - Applied in all cases (Optional); minimum
- 



The minimum transaction amount from which commission will be applied
(Optional); maximum - The maximum transaction amount to which commission
will be applied (Optional); cumultype Minimum/Maximum/Cumul/NA (Optional);
fixed - value expressed in SDR (Optional); percentage - value in range 0 to
100 (Optional) Commissions to be applied are associated to a relation
Operator to Operator (outbound) or Operator from Operator (inbound). In
case of modification of a tax/commission associated with several operators
an error message is generated warning that such a modification is
prohibited. Amounts are always expressed in SDR currency. Taxes/Commissions
will be defined by service and operator. Taxes/Commissions must be created
using Commission Creation (described above) before they can be associated
with operators. When a commission is added on the operator relation there
is no notification to the operator party. Inbound commissions are
commissions deducted when a transaction is received from the selected
operator. Outbound commissions are commissions deducted when a transaction
is sent to the selected operator. Inbound/outbound commissions/taxes are
ordered by priority. The commissions/taxes/HomeSend calculation will be
chained based on this priority order. Service/Operator Commission - Create:
Name: AddOperatorCommissionCreation Description: This script will be
provided to create a service operator commission relation.  Input: login -
agent login; password - agent password (not encrypted); service -
Remittance/Recharge; sourceOperatorHNI - Source operator HNI;
destinationOperatorHNI - Destination operator HNI; direction
Inbound/Outbound; order - The commission order; id - The commission
identifier  Out: status (OK, Destination Operator Not Found, Source
Operator Not Found, Service Not Found, Commission does not exist, Internal
Error) Service/Operator Commission - Delete:  Name:
DeleteOperatorCommission  Description: This script will be provided to
delete a service operator commission relation.  Input: login - agent login;
password - agent password (not encrypted); service - Remittance/Recharge;
sourceOperatorHNI - Source operator HNI; destinationOperatorHNI -
Destination operator HNI; direction Inbound/Outbound; id - The commission
identifier  Out: status (OK, Destination Operator Not Found, Source
Operator Not Found, Service Not Found, Commission does not exist, Internal
Error) Service/Operator Commission - Modify:  Name:
ModifyOperatorCommission  Description: This script will be provided to
modify a service operator commission order relation.  Input: login - agent
login; password - agent password (not encrypted); service -
Remittance/Recharge; sourceOperatorHNI - Source operator HNI;
destinationOperatorHNI - Destination operator HNI; direction
Inbound/Outbound; order - The commission order; id - The commission
identifier  Out: status (OK, Destination Operator Not Found, Source
Operator Not Found, Service Not Found, Commission does not exist, Internal
Error)Service/Operator Commission - List:  Name: OperatorCommissionList
Description: This script will be provided to list service operator
commission relations. 



Input: login - agent login; password - agent password (not encrypted);
service - Remittance/Recharge; sourceOperatorHNI - Source operator HNI;
destinationOperatorHNI - Destination operator HNI; direction
Inbound/Outbound;  Out: status (OK, Destination Operator Not Found, Source
Operator Not Found, Service Not Found, Commission does not exist, Internal
Error); List of: order - the application order; id - the commission
identifier Reporting Reports can be generated using the various scripts
described below. The scripts are located on the HomeSend Business server.
Transaction History reporting:  Name: TransactionReporting  Description:
This script will be provided in order to generate a report of transactions
performed between two specified dates.  Input: login - agent login;
password - agent password (not encrypted); bd - Begin Date matching
following format: yyyymmdd; ed - End date matching following format:
yyyymmdd; status - the transaction status (ALL, OK, KO, Pending); dir -
Output directory path (optional input, default value is launched
directory); service - Service (ALL/Remittance/Recharge), optional input,
default is ALL  Out: A file named:
<Input_Dir>/TransactionReport_<Input_Service>_<Launch_Date>_<Begin_
Date>_<End_Date>_<Status>.csv  Format:
<Transaction_id>,<Execution_Date>,<Execution_Time>,<Transaction_Type_
id",<CBS_Transaction_Type_id>,<Transaction_status_id>,<Detailed_Trans
action_status_id>,<Src_Transaction_id>,<Src_MSISDN>,<Src_Operator_Id>,<Src_
NIC_Id>,<Dest_Transaction_Id>,<Dest_MSISDN>,<Dest_Operator_id
>,<Dest_NIC_id>,<Initial_Amount>,<Initial_Currency>,<Initial_Currency_S
DR>,<Validity>,<Grace>,<Final_Amount>,<Final_Currency>,<Final_Curren
cy_SDR>,<SRC_Com_cumul_SDR>,<SRC_HS_Com_cumul_SDR>,<SRC_
Tax_Com_cumul_SDR>,<DST_Com_cumul_SDR>,<DST_HS_Com_cumul_
SDR>,<DST_Tax_Com_cumul_SDR>,<Ex_Rate_Init_Currency_2_SDR>,<E
x_Rate_SDR_2_Init_Currency>,<Ex_Rate_Final_Currency_2_SDR>,<Ex_Ra
te_SDR_2_Final_Currency>,<Version> Transaction Financial reporting:  Name:
FinancialReporting  Description: This script will be provided in order to
generate period-based cumulative reporting. This reporting is done for all
operators and lists the taxes and accumulated amounts by operator relation.
The report contains for each operator the distribution by partner: The
cumulated amount of transferred/recharged amount, the cumulated commission
deducted on transferred amount, the cumulated taxes deducted on transferred
amount, the cumulated homesend commission deducted on transferred amount,
the cumulated received amount, the cumulated commission deducted on
received amount, the cumulated taxes deducted on received amount, the
cumulated homesend commission deducted on received amount.  Input: login -
agent login; password - agent password (not encrypted); bd - Begin Date
matching following format: yyyymmdd; ed - End date matching following
format: yyyymmdd; dir - Output directory path (optional input, default
value is launched directory)  Out: A file named:
<Input_Dir>/PeriodAggregate_<PeriodBeginDate>_<PeriodEndDate>.csv 



File Format (with headers):
<OperatorFINI>,<TransferredCumulatedAmountsSDR>,<TransferredCumulat
edCommissionAmountsSDR>,<TransferredCumulatedTaxesAmountsSDR>,<
TransferredCumulatedHomeSendAmountsSDR>,<CumulatedHomeSendCom
missionsAmountsSDR>,<ReceivedCumulatedAmountsSDR>,<ReceivedCumulatedCommiss
ionAmountsSDR>,<ReceivedCumulatedTaxesAmountsSDR>,
<ReceivedCumulatedHomeSendAmountsSDR>,<PartnerOperatorHNI>  Special
additional data to be present: First row of data should be a dummy row with
dummy OperatorHNI and dummy PartnerOperatorHNI (BEGINRECORD), other fields
are all zeros. Last row of data should be a dummy row with dummy
OperatorHNI and dummy PartnerOperatorHNI (ENDRECORD), other fields are all
sums of the column above. If no data is present at generation time, the
report should still contain those two rows and the headers as per the
reporting features described below. Account Auditing reporting:  All
actions impacting configuration database will be stored into database. The
accounting generation is performed using a script.  Name:
AccountingReporting  Description: This script will be provided in order to
generate a WCC/Administration accounting report between two dates.  Input:
login - agent login; password - agent password (not encrypted); bd - Begin
Date in GMT matching following format: yyyymmdd; ed - End date in GMT
matching following format: yyyymmdd; dir - Output directory path (optional
input, default value is launch directory).  Out: A file named
<Input_Dir>/<AccountingReport_Launch_Date>_<Begin_Date>_<End_Date >.csv,
where the <AccountingReport_Launch_Date> is a timestamp yyyymmddss.  File
Format (with headers):
<login>,<ActionDate>,<OperatorHNI>,<Service>,<ActionDescription> Blocked
Subscribers reporting:  This reports the transactions that were blocked for
one of the three following cases: Subscribers who attempted to exceed the
authorized transaction amount; Subscribers who reached and attempted to
exceed the max number of transactions allowed; Subscribers who reached and
attempted to exceed themax amount per period. The report will be generated
on weekly basis. The Blocked Subscriber report is generated using a script.
Name: BlockedSubscribersReporting  Description: This script will be
provided in order to generate a report on transactions rejected due to AML
rules between two specified dates.  Input: login - agent login; password -
agent password (not encrypted); bd - Begin Date matching following format:
yyyymmdd; ed - End date matching following format: yyyymmdd; dir - Output
directory path (optional input, default value is launch directory); service
- Service (ALL/Remittance/Recharge), optional input, default is ALL.  Out:
A file named
<Input_Dir>/BlockedSubscribersReport_<Input_Service>_<Launch_Date>_<
Begin_Date>_<End_Date>_<Status>.csv  Format:
<Transaction_id>,<Execution_Date>,<Execution_Time>,<Transaction_Type_
id",<CBS_Transaction_Type_id>,<Transaction_status_id>,<Detailed_Trans
action_status_id>,<Src_Transaction_id>,<Src_MSISDN>,<Src_Operator_Id>,
<Src_NIC_Id>,<Dest_Transaction_Id>,<Dest_MSISDN>,<Dest_Operator_id
>,<Dest_NIC_id>,<Initial_Amount>,<Initial_Currency>,<Initial_Currency_S 



DR>,<Validity>,<Grace>,<Final_Amount>,<Final_Currency>,<Final_Curren
cy_SDR>,<SRC_Com_cumul_SDR>,<SRC_HS_Com_cumul_SDR>,<SRC_
Tax_Com_cumul_SDR>,<DST_Com_cumul_SDR>,<DST_HS_Com_cumul_
SDR>,<DST_Tax_Com_cumul_SDR>,<Ex_Rate_Init_Currency_2_SDR>,<E
x_Rate_SDR_2_Init_Currency>,<Ex_Rate_Final_Currency_2_SDR>,<Ex_Ra
te_SDR_2_Final_Currency>,<Version> This report will list for the specified
period and service all the transactions rejected due to AML rules where the
input operator is receiver or sender. The content of the resulting file is
the same as the transaction reporting file. The transaction detailed status
in the report represents the real failure cause, while the transaction
status provides the generic status (OK, KO, AMBIGUOUS, RUNNING). With the
detailed status (integer) it is possible to have the Fraud error codes (12
distinct codes) listed into the RES-X e-Recharge tab of the Mapping XLS
file.Currency Conversion The HomeSend system is configured to handle the
following currency parameters:  currency code (ISO 4217 string),  currency
unit factor: an amount is divided by the currency unit factor to get the
amount in the proper currency. For instance, amounts in cents of Euros
imply a currency unit factor equal to 100, so that an amount of 1 000 gives
1 000 / 100 = 10 Euros,  exchange rate (double entry table): From Currency
X to SDR; and From SDR to Currency X  currency code (ISO 4217) used to
express the exchange rate,  truncation method applied to final amounts
(during currency conversion): ceiling; rounding; floor; not applicable
(NA), which is equivalent to rounding. When a Currency does not match any
of the defined exchange rates there is a securitymechanism built into the
HomeSend application that will reject the transaction and generate an alarm
for the fault. All the currency/exchange rates are stored with 10 decimal
digits (n.dddddddddd). In one embodiment, only rounding is provided as
truncation mode. The error status returned in case of exchange rate errors
is EROOI l (Change rate conversion error). SDR (Special Drawing Rights) is
the pivot currency used by HomeSend. The value of one SDR in terms of
United States dollars is determined daily by the IMF, based on the exchange
rates of the currencies making up the basket, as quoted at noon at the
London market (If the London market is closed, New York market rates are
used; if both markets are closed, European Central Bank reference rates are
used.). The amount transferred by the sender in his currency is converted
to SDR, once the commission of the sending operator has been applied. The
amount transferred to the receiver is converted from SDR to his currency,
and then the commission of the receiving operator is applied
(alternatively, commissions/taxes may be applied to SDR values).Update
frequency: Exchange rates of various currencies to SDR are pegged for every
6 hours (i.e. 4 times per day), but this is configurable. The file will be
retrieved every n hours starting at a configurable date, e.g. if Starting
Date = 03/24/2008 02:25:00 and n=6, retrieving will occur at: 03/24/2008
02:25:00, 03/24/2008 08:25:00, 03/24/2008 14:25:00, 03/24/2008 20:25:00,
03/25/2008 02:25:00, 03/25/2008 08:25:00 etc.. If Starting Date =
03/24/2008 02:25:00 and n=48, retrieving will occur at: 03/24/2008
02:25:00, 03/26/2008 02:25:00, 03/28/2008 02:25:00 etc. Exchange-rate
file-format: The file uses the CSV (Comma Separated Values) format. The 5
first lines of the file are the header and contain the following values:
Version, <VERSION> Status, <OK/NOK> Rate Format, <CSV> UTC Timestamp,
<YYY.MM.DD HH:MM:SS> 



Base Currency, <XDR>. The Status must be OK (second line of the header),
otherwise HomeSend will not take the file into account. The rest of the
lines are the rates for each currency compared to the pivot currency (XDR
aka SDR): <CURRENCY CODE>, <RATE FROM XDR TO CURRENCY>, <RATE FROM CURRENCY
TO XDR>. Exchange-rate file-name, file path, and remote server
identification are configurable on the HomeSend business-server. HomeSend
will automatically transfer a CSV file from the remote server via FTP.
Taxes and Commissions Taxes and/or Commissions are defined independently
from the operator and can be shared between operators. Nevertheless, at
creation the operator can indicate that a commission is private, public or
protected (Private = only visible by operator, Public = all operators can
use this commission, Protected = operator and all his children can use it,
HomeSend = only visible by user granted with super-user rights). The
service provider can define its own commissions (i.e. those charged for use
of the HomeSend platform). Those commissions are only visible to users
having HomeSend visibility.Commissions to be applied are associated to a
relation Operator to Operator (outbound) or Operator from Operator
(inbound). The commission calculation sequence is illustrated in Figure 13.
Taxes HomeSend allows taxes rules to be defined. They can be defined
independently for each Recharging or e-Money System. HomeSend can handle up
to 10 standard taxes per Recharging or e-Money System. These rules are
defined in the HomeSend configuration environment as follows:  tax ID,
type: tax,  to be applied on this list of vNIC & sNIC Recharging Systems
and eNIC e- Money Systems,  applied from this minimum amount (included),
applied to this maximum amount (included) - for exact amount condition,
minimum and maximum are equal,  computation method: absolute tax amount,
percentage (1) of the recharging or transferred amount deduction,
percentage (2) as included in the recharging or transferred amount
(inclusive of tax),  truncation method applied to tax: ceiling, rounding,
floor, not applicable (NA) is equivalent to rounding,  computation
parameter. The HomeSend solution computes the local taxes on the
incoming/received recharging or transferred amount. Taxes are all applied
on the same gross amount. The rules are applied according to the tax ID
order (by increasing order). Example: ID Type min max method trunc param
Description amount amount ation eter 1 Tax 100 abs. NA 1 The tax (nl) is
equal to 1when the recharging amount is equal to 100 units 2 Tax 100 500 %
(1) floor 10% The tax (n2), when the recharging amount is between 100
(included) and500 (included), is equal to 10% of the recharging amount
applying the floor truncation method. Commissions HomeSend also allows
commission rules to be defined. They can be defined 



independently for each Recharging or e-Money System. HomeSend can handle up
to 10 standard commissions per Recharging or e-Money System. These rules
are defined in the HomeSend configuration environment as follows:
commission ID,  type: commission,  to be applied on this list of vNIC &
sNIC Recharging Systems and eNIC e- Money Systems,  Mechanism: fixed + %
fee per range; to be applied on the current currency; fixed value from 0 to
; % value from 0 to 100; # of ranges from 1 to . This mechanism allows any
commission value (Fixed only, % only, % with min, any of those per range)
computation method: absolute commission amount; percentage (1) of the
recharging or transferred amount deduction; percentage (2) as included in
the recharging or transferred amount (inclusive of commission),  truncation
method applied to commission: ceiling, rounding, floor, not applicable (NA)
is equivalent to rounding,  computation parameter. The HomeSend solution
computes the local commission on the input/received recharging or
transferred amount in the local currency. The rules are applied according
to the commission ID order (by increasing order). Any applicable rule will
be applied, meaning that if two rules are applicable, the total commission
will be the sum of each rule's commission. Example : ID Type min max method
Trunca para Description amount amount tion meter 1 commission 100 250 abs.
NA 2 The commission (nl) is equal to 2 when the recharging amount isbetween
100 (included) and 250 (included). Knowing that V is the voucher credit or
value to be transferred, the final amount allocated to the subscriber is:
(v)(e)NIC HomeSend resulting value = V - (v)(e)NIC taxes and commissions
Final amount = (v)(e)NIC HomeSend resulting value - sNIC taxes and
commissions = V - (v)(e)NIC taxes and commissions- sNIC taxes and
commissions In practice, there are three minimum cascade commissions
determined by the sending operator, the HomeSend operator and the receiving
operator:  CS: Commission of the Sender: applied by the sending operator,
it could differ according to the receiving operator. It is computed in SDR
and then converted into operator A's currency.  CH: Commission of HomeSend
on net transfer applied by HomeSend administrator. It is computed in SDR.
CR: Commission of the Receiver: applied by receiving operator, it could
differ according to the sending operator. It is computed in SDR currency
and then converted into operator B's currency. More Complex example:
Recharge service with V=IOO USD. We define the following:  Operators: 1. Ol
- IN operator 2. 0 2 - OUT operator 3. HSO - homesend operator  Commissions
: 1. Cl - min=100, max=250, method=abs, trunc=round, param=fixed 3 2. C2 -
min=50, max=1000, method=tax/commision exclusive, trunc=round, 



param=2% 3. C3 - min=10, max=1000, method=tax/commision inclusive,
trunc=round, param=5%  Taxes 1. Tl - min=10, max=1000, method=abs,
trunc=round, param=fixed 42. T2 - min=10, max=1000, method=abs,
trunc=round, param=f xed 6  Configuration 1. Ol to 0 2 - 0UT - T2, Tl - OUT
- C1, C2, C3 2. HSO - C2 3. 0 2 to Ol - IN - T2 - IN - C2, C3 4. Ol uses
USD currency and 0 2 uses euro currency.  Rates 1. USD -> SDR rate = 1 2.
SDR -> Euro rate = 1 Solution: V=IOO 1) Conversion to SDR: V = 100 SDR 2)
Tax commission calculation for 01: Ol T2 = 6; Ol Tl = 4; Ol Cl = 3; Ol C2 =
2% of original V; Ol C3 = 5% of 85 (V - T2 + Tl + Cl + C2) = 4.25 The
cumulative Ol Tax = 4 + 6 The cumulative Ol Com = 3+2+4.25= 9.25 SDR V= 100
- (Tax + Com) = 80.75 SDR 3) HomeSend Commission 2% of 100 SDR = 2 SDR V=
78.75 4) Tax commission calculation for 02: 0 2 T2 = 6; 0 2 C2 = 2 (2% of
original V value which was 100); 0 2 C3 = 5% of (V - (T2+C2)) = 3.54 The
cumulative 0 2 Tax = 6 The cumulative 0 2 Com = 2+4.6 V = 78.75 - (Tax +
Com) = 67.21 5) Conversion to receiver currency Final transferred amount is
67.21 EUR. Commission / tax calculation is illustrated in Figure
14.Services Features - Customer Care Web based GUI: Customer care agents
have access to the following features:  Login/ Logout  Restricted access
according to profile, information on customer or transaction can only be
accessed by agent whose NIC operator is involved  Tracking GUI: Visualize
all recharge, transfer and customer information necessary to manage
complaint by customer care agents,  Repairing GUI: Repair a pending
recharge or transfer transaction Tracking GUI: This provides the ability
for the operator's customer care to provide details regarding the behaviour
of a specific customer. Get transaction information: Get the list of all
transactions (roaming recharge or international remittance), which have
transited through the HomeSend service involving one of the operator's NIC.
All transactions will be stored for 10 years. This includes at least:
Transaction Id, Date, Operation type (voucher recharge, electronic
recharge, transfer), State, Origin currency, Destination currency, Exchange
rate, Value, Issuer MSISDN (if applicable), Recipient MSISDN, vNIC or eNIC
Tax, vNIC or eNIC VAT, sNIC Tax, sNIC VAT. Transaction dates are displayed
in WCC client's local time, but stored in GMT in the database. A column
indicates the request type (Remittance or Recharge). A status 



column represents the request type state life cycle. A direction column
specifies the direction of the request. The origin and destination systems
are included to trace the operation (for instance, the request can stop at
HomeSend level - in this case the HomeSend is the destination). Preferably,
taxes and commissions are not displayed; instead the initial and final
transferred amounts are displayed in their respective currency. A refresh
button will allow reloading the transaction list. Some example screen shots
of the tracking GUI are shown in Figures 15 and 16. A screen refresh can be
performed by clicking on the search button.In order to control the load on
the client, the maximum number of transactions displayed is limited by
configuration attributes. If the transaction searched for is not in the
displayed transactions the customer care agent should refine the search
criteria. Repairing GUI: This provides the ability for the operator's
customer care to repair each pending recharge or transfer transaction for a
specific customer or for a group of customers. This is limited to the
pending transactions of the operator's NIC.  View the failed recharge or
transfer transaction selected by date, by MSISDN or by transaction ID.
Select one / a range of failed recharge/transfer transaction(s).  Roll back
the failed transactions  Confirm the successful transactions (only by
receiving Operator after verification on his eMoney- or IN-system)
Transaction dates are displayed in WCC client's local time, but stored in
GMT in the DB.  A refresh button will allow reloading the transaction list.
The Sending-operator is responsible for debiting the account and sending
out the notification to the sending MSISDN when repairing has been
necessary. Some example screen shots of the Repair GUI are shown in Figures
17 to 19. Figure 17 shows the screen after a search has been carried out
and a transaction to be confirmed has been selected. Figure 18 shows the
screen after a double-click on a transaction. Figure 19 shows a portion of
the screen after selecting the calendar. Anti-Money Laundering (AML)
Features The purpose of the service is to check in real-time the
transaction limits a subscriber has been authorized for by his operator.
While the transaction is occurring, the system checks that 1) its amount
does not exceed the max amount allowed, 2) that the subscriber did not
reach the max number of transactions allowed per month, and 3) or the max
amount of money transferred allowed per month. Fraud rules are defined on:
Operator - can be limited as well either on sender or receiver; Subscribers
- can be restricted by fraud rules either on receiving or sending.The Fraud
rules are applicable on business transactions involving credit, in other
words Remittance and e-Recharge. The fraud period is a number of days and
corresponds to the last N days including the current day, where N is in the
range [0, 30]. A period of one day is always counted from 00:00 to 23:59.
Fraud rules are checked at transaction time for the maximum transaction
amount, and periodic counters. The real transferred amount (tax and
commission exclusive) will be used as the increment as well as for sender
and receiver counters. Currency used will be SDR. The initial amount will
be used as increment on both counter sides. Moreover, the cumulative
counters sum can overtake the limit. It is authorized to overtake the limit
once. Interfaces are provided for:  creation/modification/deletion of
Operator Fraud rules.  creation/modification/deletion of Subscriber Fraud
rules. The subscriber will be notified about the fraud with the complete
reason for it, meaning why it has been blocked (subscriber or operator
fraud rule), the amount transferred (in case of subscriber limit), the
period if applicable and the maximum allowed. Detailed reasons are stored
into EDR, while only one fraud code is returned 



to caller system (ER0006 - Fraud rules reached). Operator fraud rules
Limitations can be set using four parameters:  Max Amount: maximum
transaction amount expressed in SDR  Period length: N days for the
monitoring period  Period Max Number: Max number of transaction over the
period  Period Max Amount: max cumulative transferred amount over the
period Configuration: The rules can be defined for the operator as sender
and receiver separately. The objective is to offer operators a way to
control the money flow both for receiving and sending.Example: Operator A
Fraud configuration: Receiver Max Amount=1500 Period length: 3 Period Max
Number: 10 Period Max Amount: 2000 Sender Max Amount=10500 Period length: 3
Period Max Number: 10 Period Max Amount: 3000 Operator B Fraud
configuration: Receiver Max Amount= 1500 Period length: 4 Period Max
Number: 10 Period Max Amount: 2600 Sender Max Amount=1500 Period length: 4
Period Max Number: 10 Period Max Amount: 2000 Transaction 1: Value=500;
Source MSISDN=123456 (Operator A); Destination MSISDN=00000001 (Operator
B); Date=0 1/0 1/2007 New counters added for A: Receiver=0 Sender=500
Date=0 1/0 1/2007 New counters added for B: Receiver=500 Sender=0 Date=0
1/0 1/2007 Transaction 2 : Value=1500; Source MSISDN=123456 (Operator A);
Destination MSISDN=00000002 (Operator B); Date=02/0 1/2007 New counters
added for A: Receiver=0 Sender=500 Date=0 1/0 1/2007 Receiver=0 Sender=1500
Date=02/0 1/2007 New counters added for B: Receiver=500 Sender=0 Date=0 1/0
1/2007Receiver=1500 Sender=0 Date=02/0 1/2007 Transaction 3 : Value=1500;
Source MSISDN=123456 (Operator A); Destination MSISDN=00000002 (Operator
B); Date=02/0 1/2007 New counters added for A: Receiver=0 Sender=500 Date=0
1/0 1/2007 Receiver=0 Sender=3000 Date=02/0 1/2007 New counters added for
B: Receiver=500 Sender=0 Date=0 1/0 1/2007 Receiver=3000 Sender=0 Date=02/0
1/2007 Note: The transaction is authorized because the value is not reached
before the transaction (2000<3000). All other transactions from A will be
cancelled for fraud during this period. Transaction 4 : Value=1000; Source
MSISDN=123456 (Operator A); Destination MSISDN=00000001 (Operator B);
Date=03/0 1/2007 



Transaction rejected because of A Fraud Sender rule reached (3500>3000).
Transaction 5 : Value=1000; Source MSISDN=123456 (Operator A); Destination
MSISDN=00000002 (Operator B); Date=04/0 1/2007 Transaction rejected because
of B Receiver rule reached (2600>3000). Note: A is authorized to perform
recharge calls as the fraud period sum is based on the last 3 days where
sum is 2500 <= 3000. Subscriber fraud rules Limitations can be set using
four parameters:  Max Amount: maximum transaction amount expressed in SDR
Period length: N days for the monitoring period  Period Max Number: Max
number of transaction over the period  Period Max Amount: max cumulative
transferred amount over the period Rules can be defined for a subscribers
as senders and receivers separately. In one embodiment, rules are valid for
all subscribers even if they do not belong to the operator for which rules
are defined. These rules enable an operator to control theflow at customer
level. In other word, all customers involved in recharge/remittance from or
towards the operator will be controlled in receiving and sending. Example:
Customer fraud configuration for A: Receiver Max Amount=1500 Period length:
3 Period Max Number: 10 Period Max Amount: 2000 Sender Max Amount=1500
Period length: 3 Period Max Number: 10 Period Max Amount: 3000 Customer
fraud configuration for B: Receiver Max Amount=1500 Period length: 4 Period
Max Number: 10 Period Max Amount: 2500 Sender Max Amount=1500 Period
length: 4 Period Max Number: 10 Period Max Amount: 2000 Transaction 1:
Value=500 Source MSISDN=123456 (Operator A) Destination MSISDN=00000001
(Operator B) Date=0 1/0 1/2007 New counters added for MSISDN=123456:
Receiver=0 Sender=500 Date=0 1/0 1/2007. New counters added for
MSISDN=00000001: Receiver=500 Sender=0 Date=0 1/0 1/2007.Transaction 2 :
Value=1500 Source MSISDN=123456 (Operator A) Destination MSISDN=00000002
(Operator B) Date=02/0 1/2007 New counters added for A: MSISDN=123456
Receiver=O Sender=500 Date=0 1/0 1/2007 MSISDN=123456 Receiver=0
Sender=1500 Date=02/0 1/2007 New counters added for B: MSISDN=00000001
Receiver=500 Sender=0 Date=0 1/0 1/2007 MSISDN=00000002 Receiver=1500
Sender=0 Date=02/0 1/2007 



Transaction 3 : Value=1001 Source MSISDN=123456 (Operator A) Destination
MSISDN=00000002 (Operator B) Date=02/0 1/2007 New counters added for A:
MSISDN=123456 Receiver=0 Sender=500 Date=0 1/0 1/2007 MSISDN= 123456
Receiver=0 Sender=2501 Date=02/0 1/2007 New counters added for B:
MSISDN=00000001 Receiver=500 Sender=0 Date=0 1/0 1/2007 MSISDN=00000002
Receiver=2501 Sender=0 Date=02/0 1/2007 Note: The transaction is authorized
because the value is not reached before the transaction. All other
transactions from 123456 will be cancelled for fraud during this period.
Transaction 4 : Value=1000 Source MSISDN=123456 (Operator A) Destination
MSISDN=00000001 (Operator B) Date=03/0 1/2007 Transaction rejected because
of A Fraud Sender rule reached on MSISDN 123456 (3001 > 3000). Transaction
5 : Value=1000 Source MSISDN=123456 (Operator A) Destination
MSISDN=00000002 (Operator B) Date=04/0 1/2007 Transaction rejected because
of B Fraud Receiver rule reached on MSISDN 0000002. Note: 123456 is
authorized to perform recharge calls as the fraud period sum is based on
the last 3 days where sum is 2501 > 2500. Debit/CreditHomeSend is
responsible for the credit reservation/confirmation at the Sender system,
and for the crediting at the Receiver. Using the API, HomeSend will be able
to: reserve on the sender account the amount to be transferred credit the
receiver account with the amount to be transferred charge the reserved
credit; release the reserved amount in case of problems; and obtain
subscriber information (state, billing type, balance type). HomeSend will
be responsible for sending requests and processing responses like
Accountlnfo, Credit, Debit, but is not responsible for physically modifying
the accounts. Call flows A call flow for remittance with advice of charge
is illustrated in Figure 20. A one-shot remittance call flow is illustrated
in Figure 21. A one-shot recharge call flow is illustrated in Figure 22.
Error Management Error Correlation: Errors should be correlated for the
operator. There is a list per operator that maps the operator with the
HomeSend Error. This is mainly to ease the integration with third party
systems, avoiding the need to modify the software for each new error type
reported by a third party. Having such a list allows mappings of errors and
therefore allows faster and easier deployment. Mapping is performed between
EDR transaction status and SOAP Error code. Call flows using correlation
are illustrated in Figures 23 to 26. Remittance with advice of charge, with
correlation is illustrated in Figures 23 and 24. One shot remittance with
correlation is illustrated in Figures 25 and 26. Error Management: In case
of errors in processing, HomeSend will cancel the transaction, returning a
specific error code. Various error cases are illustrated in Figures 27 to
31. Figure 27 illustrates advice of charge error cases. Figures 28 to
30illustrate one shot remittance error cases. Figure 3 1 illustrates one
shot recharge error cases. Reconciliation During processing it could happen
that, due to a problem at one o f the system components, the transaction is
somehow in a "waiting state", meaning that its status i s 



ambiguous. Reconciliation functionality is provided to resolve such
situations b y means o f retries, manual intervention, and the like, a s
will now b e described. Real time retry: Each message (SOAP o r Diameter) i
s retried twice before being considered a s failed. 1st request 1st retry 2
nd retry A tra m n b sa i g c u t i o o u n s s rate* o.l% / 0.4 % 0,0001 %
/ 0.001 6% 0 , ?0?0?0?0?0?16i % % ' Number o f ambiguous 240 / 960 0.24 /
3.84 0,00024 / 0,00384 transactions** 99,9999999 % / Success rate 99.9% /
99.6% 99.9999% / 99,9984 % 99,9999984% *Based o n IPX SLA assumption, 0.1%
single request and 0.4% for 4 messages participating in remittance
requests. **Based o n the traffic assumption (240000 request / day).
Background retry: Each transaction remaining ambiguous is retried in the
background in order to complete the execution during a configurable period.
After 2 4 hours o f retries (around 300 retries, every 5 minutes) the
ambiguous transaction rates is from 1 e-306% to 1.6 e-305%. This retry
mechanism requires that e-Money systems should b e able t o manage message
duplication detection. The Credit Reservation expiration should preferably
b e set at 3 months in order to enable automatic and manual reconciliation.
Manual reconciliation: Once the background retries end, the only way to
complete a transaction i s to call the Web Customer care Repairing GUI.DB
Failure fault tolerance: The HomeSend system is designed to tolerate a DB
server crash. The objective is not to lose the transaction in progress and
to prevent processing of new requests while the DB server is down. Error
scenarios Interconnection reliability issues are illustrated in Figure 32.
1) Remittance not received by HomeSend a . Description: HomeSend does not
receive the remittance message due to network issues. b. Cause: Network
failure. 



c . Repairing: Sender system must retry the remittance. 2) No response to
get Account information a . Description: Receiver system does not receive
the account information request or the network failed before the response
reception (after the 2 real time retries). b. Cause: Network failure or
receiver system collapse during processing. c . Consequence: Answer with
execution status ER0005 (Destination operator can not be reached). d.
Repairing: Sender must retry the remittance. 3) No response to reserve
credit on sender system a . Description: Sender system does not receive the
reserve amount request or the network failed before the response reception
(after the 2 real time retries). b. Cause: Network failure or sender system
collapse during processing. c . Consequence: Answer with execution status
ER0009 (The action has partially been done %. Contact HomeSend customer
care.) Transaction sub state is SENDER RESERVE AMBIGUOUS. d. Repairing: 1.
Transaction is added into the background retry chain; 2. Sender must retry
the remittance later. 4) No response to credit on receiver systema .
Description: Receiver system does not receive the credit amount request or
the network failed before the response reception (after the 2 real time
retries). b. Cause: Network failure or sender system collapse during
processing. c . Consequence: Answer with execution status ER0009 (The
action has partially been done %. Contact HomeSend customer care).
Transaction sub state is RECEIVER CREDIT AMBIGUOUS d. Repairing: 1.
Transaction is added into the background retry chain. 2. Sender must retry
the remittance later. 5) No response on reservation confirmation a .
Description: Sender system does not receive the reservation charging
request or the network failed before the response reception (after the 2
real time retries). b. Cause: Network failure or sender system collapse
during processing. c . Consequence: Answer with execution status ER0009
(The action has partially been done %. Contact HomeSend customer care).
Transaction sub state is SENDER DEBIT AMBIGUOUS. d. Repairing: 1.
Transaction is added into the background retry chain. 2. Sender must retry
the remittance later. 5') No response on reservation cancellation a .
Description: Sender system does not receive the reservation releasing
request or the network failed before the response reception (after the 2
real time retries). b. Cause: Network failure or sender system collapse
during processing. c . Consequence: Answer with execution status ER0009
(The action has partially been done %. Contact HomeSend customer care).
Transaction sub state is SENDER RELEASE AMBIGUOUS. d. Repairing: 1.
Transaction is added into the background retry chain. 2. Sender must retry
the remittance later. 



6) No response on remittancea . Description: Sender system does not receive
the remittance message due to network issues or execution timeout. b.
Cause: Network failure. c . Repairing: Sender system must retry the
remittance. Manual reconciliation Even after automatic and real time
retries, requests can still be in an ambiguous state. In that case the only
solution to complete the request processing is to call the HomeSend
customer care repairing service. For example referring to the above error
scenarios: 3) Reserving Ambiguous: The reservation status is unknown from
the HomeSend system point of view; only the Sender system knows the
reservation status. Therefore, the transaction is added to the "Transaction
already confirmed/Unconfirmed" list on the Sender customer care agent
repairing screen. The customer care agent can click on the validation
button after having released the reservation on his operator customer care
(if the reservation succeeded). A warning message will remind the agent of
the need to release the reservation and that the transaction is considered
as failed. 4) Crediting Ambiguous: The crediting status is unknown from the
HomeSend system point of view. Sender and Receiver customer care agents are
involved in the reconciliation of such transactions. The transaction will
first be on the receiver customer care agent screen, in the "Transaction to
be confirmed/unconfirmed" list. The agent can then confirm or not confirm
(reject) the credit based on the transaction status on the operator system.
After this confirmation/rejection, the transaction is added in the sender
operator "Transaction recently confirmed/unconfirmed" list. If the
transaction was rejected the agent must release the credit reservation and
the transaction will be considered as failed. If the transaction is
confirmed the agent must charge the reservation and the transaction will be
considered as having succeeded. A warning message will remind the agent of
the need to release/charge the transaction when the validation button is
pressed. 5) Debiting Ambiguous: The reservation charging status is unknown
from the HomeSend system point of view; only the Sender system knows the
charging status. Therefore, the transaction is added in the "Transaction
already confirmed/Unconfirmed" list on the Sender customer care agent
repairing screen. Thecustomer care agent can click on the validation button
after having charged (confirmed) the reservation on his operator customer
care. A warning message will remind the agent of the need to charge the
reservation and that the transaction is considered successful. 5')
Releasing Ambiguous: The reservation releasing status is unknown from the
HomeSend system point of view; only the Sender system knows the releasing
status. Therefore, the transaction is added in the "Transaction already
confirmed/Unconfirmed" list on the Sender customer care agent repairing
screen. The customer care agent can click on the validation button after
having released the reservation on his operator customer care. A warning
message will remind the agent of the need to release the reservation and
that the transaction is considered successful. Advice of Charge Details of
the advice of charge transaction functionality are set out below.
Advice-of-charge enables a customer transferring e-Money to review the
commission and the amount at receiver's end for the transaction. Example: A
subscriber decides to remit 100, the commission will be 20 in that case. He
will have through the advice of charge the two following options:  Sender
pays the charge: so sender pays 100+20=120 while receiver will receive 100;
Receiver pays the charge: so sender pays 100 while receiver will receive 80
Remittance Request: Sender calls HomeSend service, provides destination
MSISDN 



and Amount and requests for an advice of charge. Charge Computation:
HomeSend gets the receiver balance currency, calculates the tax and
commissions, converts the amount transferred to receiver the balance
currency and returns the tax and commissions in sender currency. The sender
will then receive an advice about the remittance that will contain:
Initial Amount sent by sender in his currency (ex : 100$)  Commissions to
pay dependent on who pays the fees (ex : Sender=20$, Receiver= 16,67 )
Amounts for Sender paying fees (ex : Sender=120$, Receiver=62.5)  Amounts
for Receiver paying fees (ex : Sender=100$, Receiver=52,08) Those amounts
will be  Amount to be debited in Sender's currency (ex : 100$)  Amount to
be credited in Receiver's currency (ex : 50) The sender is then prompted to
confirm or not that he accepts the transaction and who should pay the fees.
The display of this information remains the responsibility of the e-Money
system, while HomeSend will only be responsible for sending that
information correctly to the e-Money system. Information may be transmitted
by SMS. Remittance Processing: HomeSend debits amount to the sender's
account and credits the receiver account with the amount based on who pays
the fees. Amounts are calculated as follows:  Initial Amount = X SDR
Commissions = Y SDR If Sender pays the fees:  Debited amount = X + Y SDR
(converted to Sender's currency)  Credited amount = X SDR (converted to
Receiver's currency) If Receiver pays the fees:  Debited amount = X SDR
(converted to Sender's currency)  Credited amount = X - Y SDR (converted to
Receiver's currency) Exchange rate, commissions rules and AML rules are
calculated at the AOC (adviceof- charge) time. Therefore, in case of
modification of the AML rules between AOC and its confirmation the
confirmation is accepted. In licence point of view AOC will not be
considered as a Remittance request. A new licence could be defined
dedicated to the AOC request. Only the remittance confirmation will
increase the Remittance KPI and licences. If the business transaction is
refused at AOC it is considered failed and completed. In case of
confirmation of this failed AOC the AOC error case is returned. The AOC
remittance is completed after the confirmation, or the cancellation
request. This cancellation request can only be performed between AOC and
confirmation; if the cancellation happens while confirmation is in
progress, the following error is returned: ER0003- Request already in
progress.The Repairing GUI service is extended to enable completion of
Remittance transactions not completed or cancelled. AOC concerns only
Remittance services. AOC will not be considered as a business transaction
accessible on transaction reports. Figure 33 illustrates a remittance
transaction with charges supported by the sender. Figure 34 illustrates a
remittance transaction with charges supported by the receiver. After AOC
the returned information includes:  Sum commission (Tax, HomeSend,
Commissions) in sender currency.  Debited (in sender currency) amount.
Credited (in receiver currency) amount. System Features Event Data Records
(EDR): HomeSend EDRs are stored in the Oracle database in real-time. All
requests (transactions) received on HomeSend are logged in the database.
The EDR data stored is as follows: 



<HSTimeStamp><HSActionType><HSCBSActionType><TransactionUnique
IdxSenderCorrelationldxHSCorrelationldxHSActionStatusxTimeStamp
SenderxInitialCreditxInitialCurrencyxMSISDNSourcexMSISDNDestin
ation><SourceHNI><SourceNIC><DestinationHNI><DestinationNIC><Vali
dityxGracexSourceCommissionAmountSDRxDestinationCommissionAm
outSDRxSourceHomeSendCommissionAmountSDRxDestinationHomeSen
dCommissionAmountSDRxSourceTaxAmountSDRxDestinationTaxAmout
SDRxFinalAmount><FinalAmountCurrency><FinalAmountSDR><Status>
<ExchangeRateInitalCurrencyToSDR><ExchangeRateSDRToInitalCurrency>
<ExchangeRateFinalCurrencyToSDR><ExchangeRateSDRToFinalCurrency>
<ExecutionTime> where: <HSTimeStamp> is HS transaction execution time stamp
<HSActionType> is HS Action performed
(Remittance/Recharge)<HSCBSActionType> is CBS Action performed (ATM
Recharge/electronic recharge. ..) <TransactionUniqueId> is the End To End
transaction Id used for failover. <SenderCorrelationId> is the sender
correlation Id. <HSCorrelationId> is the HS unique identifier for each
transaction. <HSActionStatus> is the transaction status (OK, NOK,
Ambiguous). <InitialCredit> is the Amount used for Remittance/Recharge.
<InitialCurrency> is the currency of the above amount. <MSISDNSource> is
sender MSISDN. <MSISDNDestination> is the destination MSISDN (can be same
as sender). <SourceHNI> is the Sender Operator identifier. <SourceNIC> is
the Sender NIC identifier. <DestinationHNI> is the destination Operator
identifier. <DestinationNIC> is the destination NIC identifier. <Validity>
is the transferred validity. <Grace> is the transferred grace.
<SourceCommissionAmountSDR> is the sum of commissions deducted by Sender
operator expressed in SDR. <DestinationCommissionAmoutSDR> is the sum of
commissions deducted by destination operator expressed in SDR.
<SourceHomeSendCommissionAmountSDR> is the sum of commissions deducted by
HomeSend on sender operator expressed in SDR.
<DestinationHomeSendCommissionAmountSDR> is the sum of commissions deducted
by HomeSend on destination operator expressed in SDR. <SourceTaxAmountSDR>
is the sum of taxes deducted by sender operator expressed in SDR.
<DestinationTaxAmountSDR> is the sum of taxes deducted by destination
operator expressed in SDR. <FinalAmount> the amount really credited on
destination account. <FinalAmountCurrency> the final amount currency code.
<FinalAmountSDR> the final amount expressed in SDR.
<ExchangeRateInitalCurrencyToSDR> is the conversion rate used for
conversion from initial currency to SDR.<ExchangeRateSDRToInitalCurrency>
is the conversion rate used for conversion from SDR to initial currency.
<ExchangeRateFinalCurrencyToSDR> is the conversion rate used for
destination currency to SDR. <ExchangeRateSDRToFinalCurrency> is the
conversion rate used for destination SDR to currency. <ExecutionTime> is
the HS execution time for this transaction. In case of transaction 



having been ambiguous it is the time between the first try to the final
execution. Figure 35 illustrates by way of example data structures used to
store transaction information and related information. Performance: BHCA
(Busy Hour Call Attempt) 36000 transactions-attempts per hour. Storage
Capability: HomeSend has a storage capacity up to 3.2 Billion EDRs, which
corresponds to 10 years of History based on the above performance metric.
Reporting features Reporting Period Limitation: For performance-reasons
there will be a limitation on the size of the periods, in number of days,
which will be allowed to be queried. The maximum period will be 30 days.
Reports Format: All reports generated on HomeSend will be in CSV-format,
using comma as a delimiter. All fields will be double-quoted and the fields
containing values that can potentially have a comma in it, the comma will
be a dot. Example: "ABC"," 14.23 EURO", "XYZ". The file should be compliant
with CSV format. In other words, the column delimiter is "," (Comma), and
the decimal character is "."(Dot). It is not mandatory to doublequote a
value if there is no comma in the field. Reports Cleanup: A script will be
provided to cleanup the reports. It can be run at configurable periods to
cleanup reports based on a report type specific configuration.Reports
Generation: Reports will be generated only for completed transactions (with
status OK). Reports are generated on a "daily basis". Report can be
generated at a configurable time in the day. However to ensure that all
transactions from the previous day are included, it is suggested to run the
reports just after midnight GMT. If no data is present for a particular
report, the report should be produced anyway and only contain the headers.
Reports Headers: All reports generated on HomeSend will have as a first
line a header row that will ease the understanding of the report. The name
for each column should be present and clear enough regarding the column
description. BICS Billing Identifier per Operator: The HNI (Home Network
Identity) will be used in the BICS Billing-system to identify the Operator.
The HNI is illustrated in Figure 36. Reports for roaming recharge Report
for Successful Roaming Recharge: Reports are generated per member operator
or for all operators if operator-NIC is omitted in the report-generation
script and are based on the EDRs created by successful transactions. The
reports are generated once a day by an automatic process or on demand. The
report will contain the following fields: EDR Timestamp; Transaction Id;
Transaction timestamp; Transaction status; Roaming recharge timestamp;
Recharged balance type; Operation type (voucher recharge, electronic
recharge); Roaming recharge validity; Recipient MSISDN; Date; Origin
currency; Destination currency; Exchange rate Orgin Curr to SDR; Exchange
rate SDR to Dest Curr; Value; Issuer MSISDN (if applicable); vNIC Tax; vNIC
VAT; sNIC Tax; sNIC VAT. Time is provided in GMT (as stored in the DB).
Contains the result of each Recharge SOAP API calls. As described above EDR
are stored in the Database; a batch service could enable retrieval of the
reports on a daily basis. Report generation is done using transaction
reporting scripts. The report generation is possible using this script
located on the HomeSend Business server. Report for Unsuccessful Roaming
Recharge: As above except that it is generated based on the EDRs created by
unsuccessful transactions.Report for Pending Roaming Recharge: As above
except it is generated based on the EDRs created by pending transactions.
Reports for international remittance Report for Successful international
remittance: Reports are generated per member operator or for all operators
if the operator-NIC is omitted in the report-generation script and are
based on the EDRs created by successful transactions. The reports are 



generated once a day by an automatic process or on demand. The report will
contain the following fields: EDR Timestamp, Transaction Id, Transaction
timestamp, Transaction status, International remittance timestamp,
Recharged balance type, Operation type (transfer), Issuer MSISDN, Recipient
MSISDN, Date, Origin currency, Destination currency, Exchange rate Orgin
Curr to SDR, Exchange rate SDR to Dest Curr, Value, eNIC Tax, eNIC VAT,
sNIC Tax, sNIC VAT. Report for Unsuccessful international remittance: As
above, except it is generated based on the EDRs created by unsuccessful
transactions. Report for Pending international remittance: As above, except
it is generated based on the EDRs created by the pending transactions.
Reports for service administration and customer care activities Reports for
service administration activities: Service Administration and Customer Care
Activities reports will be in CSV-format. The report will contain the
following fields: EDR Timestamp, Transaction Id, Transaction timestamp,
Transaction status + exception code, Transaction information (this can be
multiple fields depending in the activity performed). All actions done
using GUI (administration or customer care) are stored in the Database.
This data is stored for a limited duration (one year). The accounting
generation is performed using scripts, and the generated report contains
all GUI actions whatever the service (Administration or Customer Care).
Reports for Settlement Report for Settlement: This script will be provided
in order to generate period based Financial reporting. This reporting is
done for all operators and lists the cumulative taxes and/or commissions
and cumulative amounts by operator relation and is basedon the EDRs created
by successful transactions. The report contains for each operator the
distribution by partner:  The cumulated amount of transferred/recharged
amount,  the cumulated commission deducted on transferred amount,  the
cumulated taxes deducted on transferred amount,  the cumulated HomeSend
commission deducted on transferred amount,  the cumulated received amount,
the cumulated commission deducted on received amount,  the cumulated taxes
deducted on received amount,  the cumulated HomeSend commission deducted on
received amount. The reports are generated on a daily basis by an automatic
process. The report will contain the following fields:  OperatorHNI,
TransferredCumulatedAmountsSDR  TransferredCumulatedCommissionAmountsSDR
TransferredCumulatedTaxesAmountsSDR  TransferredCumulatedHomeSendAmountsSDR
CumulatedHomeSendCommissionsAmountsSDR  ReceivedCumulatedAmountsSDR
ReceivedCumulatedCommissionAmountsSDR  ReceivedCumulatedTaxesAmountsSDR
ReceivedCumulatedHomeSendAmountsSDR  PartnerOperatorHNI Reports for Fraud /
Blocked Subscriber Report for Fraud: This script will be provided in order
to generate period based Fraud reporting. This reporting is done for all
operators and lists the subscribers blocked due to fraud rules violation
and is based on the EDRs created by the transactions. This reporting should
contain blocked transactions for subscribers who attempted to exceed the
authorized transaction limit, who attempted to exceed the max number of
transactions authorized, and/or who attempted to exceed the max amount per
period. 



The report contains for each subscriber the following info: Date of
transaction, MSISDN, The rule type (Subscriber/Operator), The limit type
(transaction/period),The cumulated amount as sender (if limit = period),
The cumulated Amount as receiver (if limit = period), The Max allowed
amount as Sender (if limit = period), The Max allowed amount as Receiver
(if limit = period), The transaction amount as sender (if limit =
transaction), The transaction amount as receiver (if limit = transaction),
The max amount as sender (if limit = transaction), The max amount as
receiver (if limit = transaction), The reports are generated on a daily
basis by an automatic process but this can be configured. The report will
contain the following fields: Date, MSISDN, RuleType, LimitType,
SenderAmountSDR, ReceiverAmountSDR, SenderAllowedAmountSDR,
ReceiverAllowedAmountSDR. License Management Three licence levels can be
identified. They will be defined in a specific configuration file that will
be protected using the Licensing components. Licensing tools enable the
prevention of file modification. Only the remittance service provider and
partners will be able to change licences. Business Services: Contains for
each operator the service list (Remittance/recharge). Only those actions
will be authorized. File name is services. lie. Protocol Messages:
Describes for each operator the protocol message list. File name is
protocol lie. Counters Gauges: Licence can be gauge (periodic) or counter.
File name is licence.lie. All licences described below will respect the
same principle. Figure 37 illustrates licensing periods. Most licences are
calculated on a periodic base, therefore a configurable share period
attribute will be defined. This period is expressed in seconds and the
minimum value is one second. The counter is incremented during the whole
period and is reset at this end of it. Two different thresholds for each
licence will be defined, The Hardware and Licence Limit. When the Licence
threshold is reached an alarm is thrown, whereas at the Hardware limit an
alarm is thrown and further traffic is blocked until the end of the
configured period. When a licence counter during a period reaches the
Licence limit an alarm is thrown; this alarm is cleared at the end of next
period under the Licence Limit.When a licence counter reaches the hardware
Limit an alarm is thrown and the traffic is rejected. Traffic is unblocked
and the hardware alarm is cleared at the beginning of the next period.
Examples of licence counters used include:  A license meter counts the
recharge attempts traffic between a site and the HomeSend: Overall; Per
sNIC; Per vNIC.  A license meter counts the international remittance
attempts traffic between a site and HomeSend: Overall; Per sNIC; Per eNIC.
A license meter counts the whole recharge attempts traffic going through
HomeSend: Overall; Per sNIC; Per vNIC.  A license meter counts the whole
international remittance attempts traffic going through HomeSend: Overall;
Per sNIC; Per eNIC System operation and maintenance requirements / features
Backward Compatibility: The HS platform should remain backwards compatible
between all versions, meaning that an upgraded HS with additional features
will still be able to process requests like in a previous version.
Preferably, backwards compatibility is available for at least two
consecutive revisions Performance Management: Figure 38 shows the
processing time required for the Remittance steps. Time to notify the
Advice of Charge: Elapsed time between the sending of the initial Sender's
request (remittance only) and the reception of the advice of charge
notification by the Sender should preferably not exceed 10.5 s . 



Time to notify the result of the transfer: Elapsed time between the sending
of the initial Sender's request (if no advice of charge) or the Sender's
choice (after advice of charge) and the reception of the result
notification of the transfer by the Sender should preferably not exceed
10.5s. Applicable both for remittance and airtime transfer.Considering the
above remittance processing time, HomeSend core processing time objective
is 2.5 seconds (MPOS request processing excluded). The whole Remittance
processing time (MPOS Requests included) objective is 5.3 seconds. 500 ms
is expected for Account Information Credit/Debit/Release/Charge requests
execution duration. Figure 39 illustrates preferred performance
characteristics. More specifically, it is preferred to have 90% of e-Money
message with an execution time (network included latency) <= 500 ms. Such
execution time will enable HomeSend to support 2 retries due to
micro-network failures. Considering the below execution flow, where
execution timeout on HomeSend is set to 1 second for e-money processing, we
can see that with an execution time greater than 750 ms do not leave
sufficient processing time on HomeSend.  Reserve Credit on Sender system =>
500 ms.  Credit on Receiver system in timeout => 1000 ms (1500 ms).  Credit
on Receiver system => 500 ms (2000 ms).  Charge on Sender system in timeout
=> 1000 ms (3000 ms).  Sender system in timeout => 500 ms (3500 ms).  Core
HomeSend maximum processing time in lab 1800 ms (5300 - 3500). From
HomeSend lab point of view we consider that 1.8 seconds is the HomeSend
processing time objective when a remittance or advice of charge is
performed. Key Performance Indicators Location and access: All KPI counters
are available in an access network element MIB and accessible remotely from
an SNMP client. Period: All KPI counters are refreshed every 60 seconds by
default. The period is configurable (minimum refresh period = 30 seconds).
KPI for roaming recharge:  KPI for successful roaming recharge
transactions: KPI cumulative counters corresponding to the number of
successful roaming recharge transactions: Overall, Per vNIC, Per sNIC. KPI
for pending roaming recharge transactions: KPI cumulative counters
corresponding to the number of pending roaming recharge transactions (by
default >5 minutes pending period): Overall, Per vNIC, Per sNIC  KPI for
failed roaming recharge transactions: KPI cumulative counters corresponding
to the number of failed roaming recharge transactions: Overall, Per vNIC,
Per sNIC KPI for international remittance:  KPI for successful
international remittance transactions: KPI cumulative counters
corresponding to the number of successful international remittance
transactions: Overall, Per eNIC, Per sNIC  KPI for pending international
remittance transactions: KPI cumulative counters corresponding to the
number of pending international remittance transactions (by default >5
minutes pending period): Overall, Per eNIC, Per sNIC  KPI for failed
international remittance transactions: KPI cumulative counters
corresponding to the number of failed international remittance
transactions: Overall, Per eNIC, Per sNIC Licence-related KPI:  KPI for
license of recharge attempts traffic between a site and HomeSend: KPI
cumulative counters corresponding to the license of the recharge attempts
traffic between a site and HomeSend: Overall, Per sNIC, Per vNIC. An alarm 



is set off when license threshold is reached  KPI for license of
international remittance attempts traffic between a site and HomeSend: KPI
cumulative counters corresponding to the license of the international
remittance attempts traffic between a site and the HomeSend: Overall, Per
sNIC, Per eNIC. An alarm is set off when license threshold is reached  KPI
for license of the whole recharge attempts traffic going through HomeSend:
KPI cumulative counters corresponding to the license of the whole recharge
attempts traffic going through the HomeSend: Overall, Per sNIC, Per vNIC.
An alarm is set off when license threshold is reached  KPI for license of
the whole international remittance attempts traffic going through HomeSend:
KPI cumulative counters corresponding to the license ofthe whole
international remittance attempts traffic going through the HomeSend:
Overall; Per sNIC; Per eNIC. An alarm is set off when license threshold is
reached KPI for customer care activity:  Performance Key Indicators: KPI
cumulative counter corresponding to the number of customer care requests.
Fault management Fault management uses SNMP Alarm MIB with SNMP vl.Oc, v2.0
over TCP/IP. SNMP console supported : TeMIP. NetCool Administration console
is used for supervision. Nagios is used for Metrics. Accounting Management
All web login activities are traced for audit purposes. All customer care
agents' activities are traced for audit purposes. All HomeSend service
administration activities are traced for audit purposes. All
WCC/Administration activities are logged into database. A history of the
last N days is persisted, where N is set up to 30. An accounting record is
illustrated in Figure 40. Security Management Access security: All
interfaces & platforms accesses should be secured. All webactivities
(service administration, customer care) are secured by "login + long
password" (minimum 6 characters). A log ticket is dumped in case of
non-trusted access. User authorization: A set of granted permissions is
associated with each service administrator profile, e.g.:  feature 1: [YES
/ NO]  feature 2 : [YES / NO]  feature 3 : [YES / NO]  feature 4 : [YES /
NO]Transaction limits:  Maximum remittance value per operator (sender): A
counter is set to limit the maximum value per remittance for a sending
subscriber of an operator; the system rejects the transaction if above. The
value is configurable per list of destination operators. This counter is
consulted in real-time in the transactionflow.  Maximum remittance value
per operator (receiver): A counter is set to limit the maximum value per
remittance for a receiving subscriber of an operator; the system rejects
the transaction if above. The value is configurable per list of originating
operators. This counter is consulted in real-time in the transactionflow.
Maximum number of remittances per period & per sender: A counter is set to
limit the number of remittances for a sending subscriber per a given
period; transactions are rejected if this is exceeded. The period is
configurable, and the counter is reset afterwards. The number of
remittances is configurable per list of destination operators. This counter
is consulted in real-time in the 



transaction- flow.  Maximum number of remittances per period & per
receiver: A counter is set to limit the number of remittances for a
receiving subscriber per a given period; transactions are rejected if this
is exceeded. The period is configurable, and the counter is reset
afterwards. The number of remittances is configurable per list of
originating operators. This counter is consulted in real-time in the
transaction- flow.  Maximum total remittance value per period & per
operator (sender): A counter is set to limit the maximum total value of
remittance for a sending subscriber per a given period; transactions are
rejected if this is exceeded. The period is configurable, and the counter
is reset afterwards. The value is configurable per list of destination
operators. This counter is consulted in real-time in the transaction- flow.
Maximum total remittance value per period & per operator (receiver): A
counter is set to limit the maximum total value of remittance for a
receiving subscriber per a given period; transactions are rejected if this
is exceeded. Theperiod is configurable, and the counter is reset
afterwards. The value is configurable per list of originating operators.
This counter is consulted in real time in the transaction- flow. The above
AML rules are configurable per operator and subscriber, but cumulative
counters (especially receiver and sender) do not depend on source or
destination operator to and from which remittance transactions are sent. In
one embodiment, the system may be used to transfer funds between a mobile
wallet or "m-wallet" and cash in the receiving user's local currency. In
such an embodiment, a consumer with a participating m-wallet that houses a
payment instrument or access to a bank account may wish to send money to a
consumer without a participating mwallet. The sending consumer would access
an in-market MNO remittance service and register their payment instrument
into the MNO wallet. The MNO would in turn give the consumer access to the
mobile initiated remittance service. The consumer would access the mobile
remittance application on their mobile phone and remit money to a receiving
consumer's mobile phone number. The receiving consumer may be, for example
a foreign consumer. The instruction would be processed by the m-wallet
application which would debit the initiating payment instrument and submit
the transaction to HomeSend. HomeSend would process the international funds
transfer as described herein. The receiving consumer would receive
notification from his operator of funds being received and would visit a
cash in/out location in order to receive the remittance amount. In a
similar embodiment, the system may be used to transfer funds from cash to a
mobile wallet or "m-wallet" associated with a receiver. In this embodiment,
a consumer without an electronic means of receiving or sending payment
wishes to send money to a consumer with a participating m-wallet which
houses an electronic means of receiving payment such as a payment card or
bank account or any Stored Value Account. The consumer would visit a
participating "cash-in" location, such as a bank, and process a cash-in
transaction to send a cross-border remittance transaction for mobilepayout
using the recipient's mobile phone number. HomeSend would process the
international funds transfer as described herein. The receiving consumer
would receive notification on their mobile phone of the incoming remittance
and would opt to have it credited into the registered payment instrument.
The receiving Operator service would process such credit to the bank and
facilitate the transfer of funds to the recipients account and m-wallet. It
is further noted that embodiments of the HomeSend system may also
interoperate with other credit transfer hubs. To enable such
interconnection, the interconnection API is preferably designed to be open
enough to connect not only mobile payment 



systems but also similar hubs. In addition to providing interconnection to
other hub systems, this may also be used to provide resiliency within the
HomeSend system by enabling the interconnection of multiple HomeSend
servers to form a resilient cluster of HomeSend servers, any of which may
be used to enable the remittance. In the case of a HomeSend server being
connected to a third party hub, an example of remittance could be as
follows: m-wallet to HomeSend to Third Party Hub to mwallet. The other,
third party hub would be used as a routing method to reach the termination
payment system of the receiving account. This capability may be described
as an interoperable networked hubbing approach between different operator
networks and other aggregated groups of operator networks. It will be
understood that the present invention has been described above purely by
way of example, and modification of detail can be made within the scope of
the invention.CLAIMS 1. A method of processing a transaction between a
first user in a first telecommunications network and a second user in a
second telecommunications network, the first and second telecommunications
networks comprising respective first and second transaction processing
systems, wherein the transaction processing system of the second
telecommunications network is not required to have a direct interface to
the transaction processing system of the first telecommunications network,
the method comprising: receiving a transaction request from a first user in
the first telecommunications network to effect a transfer of credit to the
second user, the transaction request including an identifier of the second
user; determining a credit value for the transaction; verifying that the
first user has access to credit sufficient to effect the transfer;
reserving credit for the transaction associated with the first user in the
first telecommunications network; generating a transaction instruction
message to instruct transfer of credit to the second user, the transaction
instruction message including the determined value for the transaction;
forwarding the transaction instruction message to a trusted third party
intermediary server which interfaces to a plurality of telecommunications
networks to arrange transactions between the telecommunications networks;
receiving from the intermediary server a confirmation message confirming
delivery of the credit to the second user; debiting the reserved credit
from an account associated with the first user in the first
telecommunications network; generating an accounting packet associated with
at least one transaction; and forwarding to an accounting server associated
with the intermediary server the accounting packet or an aggregated
accounting packet for a plurality of transactions to effect transfer of
monetary value between an account associated with the first
telecommunications network and an account associated with the trusted third
party intermediary server.2. A method according to Claim 1 wherein the
transaction request received from the first user comprises a transfer
amount and an identifier of the second user in the second
telecommunications network, preferably an MSISDN number for the second
user. 3. A method according to Claim 1 or 2, wherein the method further
comprises aggregating a plurality of accounting packets for a plurality of
transactions and forwarding the aggregated accounting packet to the
accounting server. 4. A method according to any preceding claim wherein
determining a credit value comprises transmitting a value request message
to an intermediary server and receiving from the intermediary server a
credit value for the transaction 



5. A method of processing a transaction between a first user in a first
telecommunications network and a second user in a second telecommunications
network, the first and second telecommunications networks comprising
respective first and second transaction processing systems, wherein the
transaction processing system of the second telecommunications network is
not required to have a direct interface to the transaction processing
system of the first telecommunications network, the method comprising:
receiving a transaction instruction message from the first
telecommunications network, the transaction instruction message comprising
an identifier of the second user and a requested transfer value;
identifying the second telecommunications network based on the identifier
of the second user; calculating a credit value for the transaction;
generating a second transaction instruction message and forwarding the
second transaction instruction message to the second telecommunications
network for crediting in the second telecommunications network an account
associated with the second user; generating an accounting packet associated
with at least one transaction, the accounting packet including an
identifier of the first telecommunications network, an identifier of the
second telecommunications network and a credit value for the at least one
transaction; andforwarding to an accounting server the accounting packet or
an aggregated accounting packet for a plurality of transactions. 6. A
method according to Claim 5 further comprising generating a transaction
charge message, including the credit value for the transaction and
transmitting the transaction charge message to the first telecommunications
network 7. A method according to Claim 5 or 6, further comprising selecting
information specifying one or more transaction charges in dependence on at
least one of the identity of the first communications network and the
identity of the second communications network; and processing the
transaction in dependence on the transaction value and the one or more
transaction charges. 8. A method of processing transactions for the
transfer of value between subscribers of mobile communications networks,
comprising: receiving a transaction request from a first mobile
communications network, the transaction request initiated by a first
subscriber associated with the first mobile communications network and
comprising information identifying a second subscriber associated with a
second mobile communications network and a transaction value; selecting
information specifying one or more transaction charges in dependence on at
least one of the identity of the first communications network and the
identity of the second communications network; and processing the
transaction in dependence on the transaction value and the one or more
transaction charges. 9. A method according to claim 7 or 8, comprising:
selecting information defining one or more first transaction charges
associated with the first network; selecting information defining one or
more second transaction charges associated with the second network; and
processing the transaction in dependence on the first and second
transaction charges.10. A method according to any of claims 7 to 9, further
comprising determining a total transaction value and a recipient credit
value specifying a value to be credited to the second subscriber, based on
the transaction value and the transaction charges; and 



transmitting transaction information to the second mobile communications
network to initiate a credit to the second subscriber, the transaction
information comprising the determined recipient credit value. 11. A method
according to claim 10, comprising determining a sender debit value
specifying a value to be debited from the first mobile subscriber, and
transmitting transaction information to the first mobile telecommunications
network, the transaction information including the sender debit value. 12.
A method according to claim 10 or 11, wherein determining comprises, in a
first transaction mode, determining the total transaction value as the
transaction value and the recipient credit value as the transaction value
minus the transaction charges or, wherein determining comprises in a second
transaction mode, determining the total transaction value as the
transaction value plus the transaction charges and the recipient credit
value as the transaction value. 13. A method according to claim 12,
comprising receiving a selection of one of the first and second transaction
modes from the first network, and processing the transaction in accordance
with the selected mode. 14. A method according to any of claims 10 to 13,
wherein the method is performed at a transaction processing system
associated with a transaction service provider; the method comprising
selecting information defining one or more third transaction charges
associated with the service provider, and determining the total transaction
value and recipient credit value based on the transaction value and the
first, second and third transaction charges. 15. A method according to any
of claims 8 to 14, comprising identifying the second mobile communications
network associated with the second mobile subscriber using the information
identifying the second mobile subscriber.16. A method according to any of
the preceding claims, wherein the transactions for the transfer of value
comprise money transfers. 17. A method according to claim 16, wherein the
transaction request specifies the transaction value using a first currency,
the second mobile subscriber to be credited using a second currency, the
method comprising: converting the transaction value in the first currency
to an intermediate representation of monetary value; performing the
determining step using the converted value in accordance with the
intermediate representation; and converting the determined recipient credit
value from the intermediate representation to the second currency. 18. A
method according to claim 17, wherein the intermediate representation is a
third currency. 19. A method according to claim 17, wherein the
intermediate representation is Special Drawing Rights (SDR). 20. A method
according to any of the preceding claims, wherein the transactions for the
transfer of value comprise transfers of telecommunications service credit.
2 1. A method according to any of the preceding claims, wherein a
transaction specifies a monetary transaction value, the recipient to be
credited a non-monetary value, preferably telecommunications service
credit, the method comprising converting the transaction value or the
recipient credit value to the non-monetary value. 22. A method according to
claim 20 or 21, wherein telecommunications service credit comprises one or
more of: pre-pay funds; call allowances (for example audio, video and/or
data minutes); message allowances; data allowances.23. A method according
to any of claims 7 to 22, wherein transaction charges comprise one or both
of: commissions and taxes. 24. A method according to any of claims 7 to 22,
wherein information specifying transaction charges comprises one or more
rules, each rule specifying a relative or 



absolute charge value and one or more applicability criteria defining
transactions to which the rule is applicable. 25. A method according to
claim 24, wherein selecting transaction charge information comprises
selecting one or more rules from a plurality of rules based on the
applicability criteria. 26. A method according to claim 24 or 25, wherein
the applicability criteria comprise one or both of lower and upper
transaction value bounds. 27. A method according to any of claims 24 to 26,
wherein rules are associated with one or more mobile communications
networks, and wherein selecting transaction charge information relating to
a network comprises selecting one or more rules associated with the
network. 28. A method according to any of claims 24 to 27, wherein one or
more rules are each associated with a pairing of a source and a destination
network, and wherein selecting transaction charge information comprises
selecting one or more rules associated with the pairing of the first
network and the second network. 29. A method according to any of the
preceding claims, wherein transaction charge rules are stored in a
database, the method comprising performing a lookup in the database based
on the first and second network to identify rules applicable to the
transaction, and determining the transaction charges based on the
identified rules. 30. A method according to any of the preceding claims,
further comprising: processing a plurality of transactions, the processing
comprising, for each transaction: receiving a transaction request from a
source network; and transmitting transaction information to a destination
network based on the request;wherein the method further comprises, for at
least one communications network: aggregating transaction information from
a plurality of transactions involving the network to determine aggregate
transaction information relating to the network; and outputting the
aggregate transaction information. 31. A method of processing transactions
for the transfer of value between subscribers of mobile communications
networks, comprising: processing a plurality of transactions, the
processing comprising, for each transaction: receiving a transaction
request from a source network; and transmitting transaction information to
a destination network based on the request; wherein the method further
comprises, for at least one communications network: aggregating transaction
information from a plurality of transactions involving the network to
determine aggregate transaction information relating to the network; and
outputting the aggregate transaction information. 32. A method according to
claim 30 or 31, wherein the aggregate transaction information comprises an
aggregate transaction value relating to the plurality of transactions. 33.
A method according to any of claims 30 to 32, wherein the aggregate
transaction value relates to the difference between the total value of
transactions from the plurality of transactions sent from the network and
the total value of transactions from the plurality of transactions received
by the network. 34. A method according to any of claims 30 to 32, wherein
the plurality of transactions comprise transactions relating to a specified
time period. 35. A method according to any of claims 30 to 34, wherein
outputting comprises transmitting the aggregate transaction information to
the network or a system associated with the network or its operator.36. A
method according to any of claims 30 to 35, comprising performing the
aggregating and outputting steps for each of a plurality of networks. 



37. A method according to any of claims 30 to 36, wherein outputting
comprises, where the total value of transactions sent from the network
exceeds the total value of transactions received by the network,
transmitting information to the network to initiate a settlement payment by
the operator of the network. 38. A method according to any of claims 30 to
37, wherein outputting comprises, where the total value of transactions
sent from the network is less than the total value of transactions received
by the network, initiating a settlement payment to the operator of the
network. 39. A method according to any of claims 30 to 38, wherein
processing a transaction comprises debiting a transaction value from a
sender of the transaction by the source network and crediting a transaction
value to a recipient of the transaction by the destination network. 40. A
method according to claim 39, wherein at least one of debiting and
crediting is performed using an electronic virtual wallet payment system. 4
1. A method according to any of claims 30 to 40, wherein the method
comprises arranging financial settlement between the network operators of
the plurality of networks and optionally an intermediary on an aggregated
basis using the aggregate transaction information. 42. A method according
to any of claims 30 to 41, wherein processing a transaction comprises
determining one or more charges, preferably commissions and/or taxes,
applicable to the transaction and processing the transaction in accordance
with the determined charges, and wherein the aggregating step preferably
determines aggregate transaction information based on transaction values
and any applicable determined transaction charges.43. A method according to
any of claims 30 to 42, wherein the transactions for the transfer of value
comprise money transfers and/or transfers of telecommunications service
credit. 44. A method according to any of the preceding claims, wherein at
least one of a transaction value to be debited to the first mobile
subscriber or user and a recipient credit value to be credited to the
second mobile subscriber or user relate to telecommunications service
credit. 45. A method of processing transactions for the transfer of value
between subscribers of mobile communications networks, comprising:
receiving a transaction request from a first mobile communications network,
the transaction request initiated by a first mobile subscriber associated
with the first mobile communications network and comprising information
identifying a second mobile subscriber associated with a second mobile
communications network and a transaction value; determining a recipient
credit value specifying a value to be credited to the second mobile
subscriber based on the transaction value; and transmitting transaction
information to the second mobile communications network to initiate a
credit to the second mobile subscriber; the transaction information
comprising the determined recipient credit value; wherein at least one of
the transaction value and the recipient credit value relate to
telecommunications service credit. 46. A method according to claim 44 or
45, wherein the other of the transaction value and the recipient credit
value relates to monetary value. 47. A method according to any of claims 44
to 46, wherein both the transaction value and recipient credit value relate
to telecommunications service credit. 48. A method according to any of
claims 44 to 47, comprising at least one of: debiting telecommunications
service credit from a telecommunications service account of the first
subscriber in accordance with the transaction; and crediting- I l l -
telecommunications service credit to a telecommunications service account
of the 



second subscriber in accordance with the transaction. 49. A method of
processing transactions for the transfer of telecommunications service
credit between subscribers of mobile communications networks, comprising:
receiving a transaction request from a first mobile communications network,
the transaction request initiated by a first subscriber associated with the
first mobile communications network and comprising information identifying
a second mobile subscriber associated with a second mobile communications
network and a service credit value to be transferred; determining a service
credit value to be credited to the second mobile subscriber; and
transmitting transaction information to the second mobile communications
network to initiate crediting of service credit to the second mobile
subscriber. 50. A system for processing a transaction between a first user
in a first telecommunications network and a second user in a second
telecommunications network, the first and second telecommunications
networks comprising respective first and second transaction processing
systems, wherein the transaction processing system of the second
telecommunications network is not required to have a direct interface to
the transaction processing system of the first telecommunications network,
the system comprising: means for receiving a transaction request from a
first user in the first telecommunications network to effect a transfer of
credit to the second user, the transaction request including an identifier
of the second user; means for determining a credit value for the
transaction; means for verifying that the first user has access to credit
sufficient to effect the transfer; means for reserving credit for the
transaction associated with the first user in the first telecommunications
network; means for generating a transaction instruction message to instruct
transfer of credit to the second user, the transaction instruction message
including the determined value for the transaction;means for forwarding the
transaction instruction message to a trusted third party intermediary
server which interfaces to a plurality of telecommunications networks to
arrange transactions between the telecommunications networks; means for
receiving from the intermediary server a confirmation message confirming
delivery of the credit to the second user; means for debiting the reserved
credit from an account associated with the first user in the first
telecommunications network; means for generating an accounting packet
associated with at least one transaction; and means for forwarding to an
accounting server associated with the intermediary server the accounting
packet or an aggregated accounting packet for a plurality of transactions
to effect transfer of monetary value between an account associated with the
first telecommunications network and an account associated with the trusted
third party intermediary server. 51. A system for processing transactions
for the transfer of value between subscribers of mobile communications
networks, comprising: means for receiving a transaction request from a
first mobile communications network, the transaction request initiated by a
first subscriber associated with the first mobile communications network
and comprising information identifying a second subscriber associated with
a second mobile communications network and a transaction value; means for
selecting information specifying one or more transaction charges in
dependence on at least one of the identity of the first communications
network and the 



identity of the second communications network; and means for processing the
transaction in dependence on the transaction value and the one or more
transaction charges. 52. A system for processing transactions for the
transfer of value between subscribers of mobile communications networks,
comprising:means for processing a plurality of transactions, the processing
comprising, for each transaction: receiving a transaction request from a
source network; and transmitting transaction information to a destination
network based on the request; means for, for at least one communications
network, aggregating transaction information from a plurality of
transactions involving the network to determine aggregate transaction
information relating to the network; and means for outputting the aggregate
transaction information. 53. A remittance processing hub system for
processing remittances sent between subscribers of a plurality of mobile
communications networks connected to the hub system, the hub system
implementing a per-transaction information flow between networks for
completing remittance transactions and an aggregated transaction
information flow between the hub system and the networks and/or associated
network operator systems or financial institution systems for arranging
financial settlement between the hub system operator and network operators.
54. A system for processing transactions for the transfer of value between
subscribers of mobile communications networks, comprising: means for
receiving a transaction request from a first mobile communications network,
the transaction request initiated by a first subscriber associated with the
first mobile communications network and comprising information identifying
a second mobile subscriber associated with a second mobile communications
network and a transaction value; means for determining a recipient credit
value specifying a value to be credited to the second mobile subscriber
based on the transaction value; and means for transmitting transaction
information to the second mobile communications network to initiate a
credit to the second mobile subscriber; the transaction information
comprising the determined recipient credit value; wherein at least one of
the transaction value and the recipient credit value relate to
telecommunications service credit. 55. A system for processing transactions
for the transfer of telecommunications service credit between subscribers
of mobile communications networks, comprising:means for receiving a
transaction request from a first mobile communications network, the
transaction request initiated by a first subscriber associated with the
first mobile communications network and comprising information identifying
a second mobile subscriber associated with a second mobile communications
network and a service credit value to be transferred; means for determining
a service credit value to be credited to the second mobile subscriber; and
means for transmitting transaction information to the second mobile
communications network to initiate crediting of service credit to the
second mobile subscriber. 56. A system for processing a transaction between
a first user in a first telecommunications network and a second user in a
second telecommunications network, the first and second telecommunications
networks comprising respective first and second transaction processing
systems, wherein the transaction processing system of the second
telecommunications network is not required to have a direct interface to
the transaction processing system of the first telecommunications network,
the system comprising: means for receiving a transaction instruction
message from the first telecommunications network, the transaction
instruction message comprising an 



identifier of the second user and a requested transfer value; means for
identifying the second telecommunications network based on the identifier
of the second user; means for calculating a credit value for the
transaction; means for generating a second transaction instruction message
and forwarding the second transaction instruction message to the second
telecommunications network for crediting in the second telecommunications
network an account associated with the second user; means for generating an
accounting packet associated with at least one transaction, the accounting
packet including an identifier of the first telecommunications network, an
identifier of the second telecommunications network and a credit value for
the at least one transaction; and means for forwarding to an accounting
server the accounting packet or an aggregated accounting packet for a
plurality of transactions.- u y. A transaction processing system for
processing a transaction between a first user in a first telecommunications
network and a second user in a second telecommunications network, the first
and second telecommunications networks comprising respective first and
second transaction processing systems, wherein the transaction processing
system of the second telecommunications network is not required to have a
direct interface to the transaction processing system of the first
telecommunications network, the system comprising at least one server
connected to the first telecommunications network configured to: receive a
transaction request from a first user in the first telecommunications
network to effect a transfer of credit to the second user, the transaction
request including an identifier of the second user; determine a credit
value for the transaction; verify that the first user has access to credit
sufficient to effect the transfer; reserve credit for the transaction
associated with the first user in the first telecommunications network;
generate a transaction instruction message to instruct transfer of credit
to the second user, the transaction instruction message including the
determined value for the transaction; forward the transaction instruction
message to a trusted third party intermediary server which interfaces to a
plurality of telecommunications networks to arrange transactions between
the telecommunications networks; receive from the intermediary server a
confirmation message confirming delivery of the credit to the second user;
and debit the reserved credit from an account associated with the first
user in the first telecommunications network. 58. A system according to
claim 57, further comprising the intermediary server, the intermediary
server connected to the first telecommunications network and the second
telecommunications network, the intermediary server configured to receive
transaction instruction messages to initiate transactions; to generate
accounting data associated with at least one transaction; and to forward to
an accounting server associated with the intermediary server the accounting
data or aggregated accounting data for a plurality of transactions to
effect transfer of monetary value between anaccount associated with the
first telecommunications network and an account associated with the trusted
third party intermediary server. 59. A system according to claim 58,
wherein the accounting server is further configured to effect transfer of
monetary value between an account associated with the trusted third party
intermediary server and an account associated with the second
telecommunications network. 60. A system according to any of claims 57 to
60 wherein transfers of monetary 



value between accounts associated with the first and second
telecommunications networks and an account associated with the trusted
third party intermediary server are effected on an aggregate basis, based
on a plurality of processed transactions. 61. A transaction processing hub
system for processing a transaction between a first user in a first
telecommunications network and a second user in a second telecommunications
network, the first and second telecommunications networks connected to the
hub system and comprising respective first and second transaction
processing systems, wherein the transaction processing system of the second
telecommunications network is not required to have a direct interface to
the transaction processing system of the first telecommunications network,
the hub system comprising one or more transaction processing servers
configured to: receive a transaction instruction message from the first
telecommunications network, the transaction instruction message comprising
an identifier of the second user and a requested transfer value; identify
the second telecommunications network based on the identifier of the second
user; calculate a credit value for the transaction; generate a second
transaction instruction message and forward the second transaction
instruction message to the second telecommunications network for crediting
in the second telecommunications network an account associated with the
second user; generate accounting data associated with at least one
transaction, the accounting data including an identifier of the first
telecommunications network, anidentifier of the second telecommunications
network and a credit value for the at least one transaction; and forward to
an accounting server the accounting data or aggregated accounting data for
a plurality of transactions. 62. An accounting server configured to
receive, from a transaction processing hub system, transaction or
accounting data relating to credit transfer transactions processed by the
hub system between telecommunications networks connected to the hub system,
and to effect transfer of monetary value between accounts associated with
one or more of the telecommunications networks and an account associated
with the transaction processing hub system based on the received
transaction or accounting data, preferably on an aggregate basis. 63. A
transaction processing system in a first telecommunications network adapted
to receive a transaction instruction message from a transaction processing
hub connected to the first telecommunications network and to a second
telecommunications network from which a credit transfer transaction was
initiated, the transaction instruction message identifying a transaction
value and a user of the first telecommunications network to whom a transfer
of credit is to be made; the method comprising crediting an account
associated with the identified user based on the transaction value. 64. A
system according to any of claims 50 to 63, further having means for
performing a method as claimed in any of claims 1 to 49. 65. A computer
program or computer program product comprising software code adapted, when
executed on a data processing apparatus, to perform a method as claimed in
any of claims 1 to 49. 




