
WO 2007/083112 PCT/GB2007/000138  Lantibiotic
Biosynthetic Gene Clusters From A. aarbadinensis and
A. liauriae Field Of The Invention This invention
relates to characterisation of the biosynthetic gene
cluster for the lantibiotic  actagardine,
identification of a novel variant of actagardine and
its biosynthetic cluster, and  5 methods of production
and use of actagardine, a novel actagardine variant
produced in a strain of A. liguriae, and variants of
both of these produced according to this invention,
utilizing  genes from the characterised biosynthetic
gene clusters. Background Of The Invention 10
Lantibiotics are peptides having antibiotic and other
activities, produced by Gram-positive  bacteria. They
contain, among other modified residues, the thioether
amino acids lanthionine  and methyllanthionine, which
cross- link the peptide chain into a polycyclic
structure. They  have been classified into two
classes, type-A and type-B, though such classification
is not  unproblematic. Type-A lantibiotics are
generally elongate amphiphiles that are capable of 15
forming pores in bacterial and other plasma membranes.
Examples are nisin and subtilin.  Type-B lantibiotics,
by contrast, are globular, conformationally defined
peptides that inhibit  enzyme functions. Examples are
cinnamycin and duramycin. Activities ascribed to
type-B lantibiotics such as cinnamycin include
antimicrobial activity  20 (providing potential
application as antibiotics), inhibition of
angiotensin-converting enzyme  (providing a potential
application in blood pressure regulation),
immunomodulation via  inhibition of phospholipase A2
(providing a potential application as
anti-inflammatories), and  interference with
prostaglandin and leucotriene biosynthesis. 25 Type-B
lantibiotics appear to exert their activity by
interfering with enzyme activities by  blocking the
respective substrates. For example, type B
lantibiotics such as mersacidin and  actagardine have
been found to inhibit biosynthesis of peptidoglycan;
transglycosylation was  identified as the target
reaction. The substrate for this reaction is the
lipid-bound cell wall  precursor lipid II. While this
is a target for the lantibiotic vancomycin, the site
of action is 30 different and is a new target binding
site not used by any current antibacterial drug. For
the cinnamycin class of type B lantibiotics
antibacterial activity has been observed, in
particular with Bacillus strains, with effects
described on membrane functions, ATP-dependent  proton
translocation and Caz+ -uptake, and on ATPases. Also,
the formation of defined pores 35 in
phosphatidylethanolamine-containing planar membranes
has been reported. These effects  1 WO 2007/083112
PCT/GB2007/000138  can be attributed to the specific
binding of these type-B lantibiotics to
phosphatidylethanolamine.  Lantibiotics have been
shown to have efficacy and utility as food additives
and antibacterial 5 agents against Propionibacterium
acnes and problematic pathogens, e.g.
methicillin-resistant  Staphylococcus aureus (MRSA),
which has or is developing resistance to many commonly
used antibiotics, and Streptococcus pneumoniae. For
reviews, see Sahl and Bierbaum (1998)  Annual Rev.
Microbiol. 52:41-79; Jack and Sahl (1995) TIBTECH
13:269 278; Gasson (1995)  Chapter 10, Lantibiotics,
in Vining and Stuttard (eds) Biotechnology Series:
Genetics and 



10 Biochemistry of Antibiotic Production,
Biotechnological 130 Series 28, pages 283-306.  Within
the field of antibiotics, there is a continuing need
for the provision of new antibiotic  compounds, to
overcome issues such as resistance, bio-compatibility,
toxicity and the like.  Accordingly, methods of
producing lantibiotics, and the production of variant
forms of 15 lantibiotics (which may have a different
activity profile compared to native forms), are
desirable. Actagardine is a known type B tetracyclic
lantibiotic, 19 amino acids in length (1890 Da). It
has  potent activity against important Gram positive
pathogens such as Staphylococcus aureus and  20
Streptococcus pyogenes both in vitro and in in vivo
animal models. The structure of actagardine is shown
in Figure 4. The compound is produced from a
pre-pro-peptide, the C- terminal portion of which has
the polypeptide sequence of SSGWVCTLTIECGTVICAC (SEQ
ID NO:4). The polypeptide of SEQ ID NO:4 is modified
by the following crosslinks, creating  secondary and
tertiary structure: CROSSLINK 1-6, Lanthionine
(Ser-Cys); CROSSLINK 7-12, 25 Beta-methyllanthionine
(Thr-Cys); CROSSLINK 9-17, Beta-methyllanthionine
(Thr-Cys);  CROSSLINK 14-19, Beta-methyllanthionine
sulfoxide (Thr-Cys). Actagardine has been reported to
be produced by two species of Actinoplanes; A.
garbadinensis and A. liguriae. Also co-produced is an
analogue in which the CROSSLINK 14- 30 19 is not
oxidized i.e. it is a beta-methyllanthionine not
betamethyllanthionine sulfoxide which  is named herein
deoxy-actagardine. US 6,022,851 describes the
isolation of actagardine from isolated strains of A.
garbadinensis  and A. liguriae. 35 2 WO 2007/083112
PCT/GB2007/000138  Disclosure of the Invention The
present invention relates to the cloned, sequenced and
elucidated structural and  regulatory information
relevant to the biosynthetic gene cluster for the
type-B lantibiotic,  actagardine, from Actinopianes
garbadinensis and A. liguriae. 5 We have also
surprisingly found that in an isolate of A. liguriae,
designated herein as A.  liguriae NCIMB 41362, a novel
form of actagardine is produced which we have termed
actagardine B or, in the non-oxidised form,
deoxy-actagardine B. These forms have similar
anti-microbial activity to actagardine and are
generated from the primary polypeptide 10 sequence of
SEQ ID NO:1, which undergoes similar cross-linking to
actagardine. The  variants provide new and useful
alternatives to actagardine. In addition, the
identification of  residues in actagardine B which are
different from actagardine leads to the provision of
further lantibiotics based on these differences. 15 We
have also isolated gene clusters from both
actagardine-producing A. garbadinensis and A.
liguriae NCIMB 41362 which comprise the genes for the
production of actagardine and  actagardine B. In one
aspect, the present invention provides the novel
actagardine B and variants thereof,  20 including
variants based on the primary polypeptide sequences of
SEQ ID NO:2 and SEQ ID  



NO:3, as well as variants thereof. In a further
aspect, the invention provides nucleic acids encoding
actagardine B and its  variants, sets of nucleic acids
and variants thereof derived from the above-mentioned
gene  25 clusters, methods of making actagardine B and
its variants, and methods of generating novel
variants of actagardine B. Description Of The Drawings
Figure 1 provides a map of the actagardine encoding
and regulatory gene cluster isolated  30 from A.
garbadinensis. Figure 2 provides a map of the encoding
and regulatory gene cluster isolated from A. liguriae
which encodes a novel variant of actagardine, herein
referred to as actagardine B. 3 WO 2007/083112
PCT/GB2007/000138  Figure 3 provides a schematic
showing a method disclosed herein for generation of
actagardine variants utilizing nucleic acid sequences
isolated from A. garbadinensis or from A.  liguriae. 5
Figure 4 is a representation of the primary structure
of mature actagardine where X1-X2  represent Val-Ile,
Y is -S(O)- and Z is NH2. "Deoxy-actagardine B" is the
Vall5Leu IIe16Val  variant with a non-oxidised
methyllanthionine bridge between AbuS14 and AlaS19.
Description of the Sequences 10 For the convenience of
the reader, the sequences of the present application
have been  numbered non-contiguously as follows: SEQ
ID NO:1 is the primary polypeptide sequence of
Actagardine B:  SSGWVCTLTI ECGTLVCAC. SEQ ID NO:2 is
the primary polypeptide sequence of Actagardine B
variant VV:  15 SSGWVCTLTIECGTVVCAC. SEQ ID NO:3 is
the primary polypeptide sequence of Actagardine B
variant LI  SSGWVCTLTIECGTLICAC. SEQ ID NO:4 is the
primary polypeptide sequence of Actagardine:
SSGWVCTLTIECGTVICAC;  20 SEQ ID NO:11 is the primary
polypeptide sequence of Ala-Actagardine B: ASSGWVCTLTI
ECGTLVCAC. SEQ ID NO:12 is the primary polypeptide
sequence of Ala-Actagardine B variant VV:  ASSGWVCTLTI
ECGTVVCAC. SEQ ID NO:13 is the primary polypeptide
sequence of Ala-Actagardine B variant LI  25
ASSGWVCTLTIECGTLICAC. SEQ ID NO:14 is the primary
polypeptide sequence of Ala-Actagardine:
ASSGWVCTLTIECGTVICAC.  SEQ ID NO:212 is the primary
polypeptide sequence of pre-pro-Actagardine B:
MSAITVETTWKNTDLREDLTAH
PAGLGFGELSFEDLREDRTIYAASSGWVCTLTI ECG  30 TLVCAC. SEQ
ID NO:22 is the primary polypeptide sequence of
pre-pro-Actagardine B variant VV:
MSAITVETTWKNTDLREDLTAHPAGLGFGELSFEDLREDRTIYAASSGWVCTLT
IECG  



TVVCAC. SEQ ID NO:23 is the primary polypeptide
sequence of pre-pro-Actagardine B variant LI 35
MSALAIEKSWKDVDLRDGATSHPAGLGFGELTFEDLREDRTIYAASSGWVCTLT
IECG  TLICAC. 4 WO 2007/083112 PCT/GB2007/000138  SEQ
ID NO:119 is the primary polypeptide sequence of
pre-pro-Actagardine: MSALAI
EKSWKDVDLRDGATSHPAGLGFGELTFEDLREDRTIYAASSGWVCTLTI ECG
TVICAC. SEQ ID NO:100 is the non-vector, A.
garbadinensis-derived, nucleotide sequence of the  5
cosmid CosAG14. SEQ ID NOs:101- 132 are the
polypeptide sequences of the open reading frames orfI
- orf32 of SEQ ID NO:100 respectively. SEQ ID NO:200
is the non-vector, A. /iguriae-derived, nucleotide
sequence of the cosmid  CosALO2. 10 SEQ ID NOs:201 -
231 are the polypeptide sequences of the open reading
frames orfl - orf3l of SEQ ID NO:200 respectively. SEQ
ID NOs:300-312 are primer sequences described herein
below.  Detailed Description of the Invention 15 The
present invention relates to the gene clusters of SEQ
ID NO:100 and SEQ ID NO:200 and  the polypeptides
encoded by these clusters and variants thereof. The
polypeptide of SEQ ID  NO:119 is pre-pro-actagardine
and the polypeptide of SEQ ID NO:212 is
pre-pro-actagardine  B. The remaining polypeptides and
their variants (as defined herein) are referred to
herein  generically as "cluster polypeptides". Cluster
polypeptides derived from SEQ ID NO:100 are 20
referred to as "1xx polypeptides" and those derived
from SEQ ID NO:200 are referred to as  "2xx
polypeptides". Polypeptides which are 100% identical
in both sequence and length to a  cluster polypeptide
are referred to as "wild-type" polypeptides. A cluster
polypeptide derived  from SEQ ID NO:100 or SEQ ID
NO:200 may be wild type or variant. 25 A polypeptide
may be in substantially isolated form. Isolated
polypeptides of the invention will  be those as
defined above in isolated form, free or substantially
free of material with which it is  naturally
associated such as other polypeptides with which it is
found in the cell. For example,  the polypeptides may
of course be formulated with diluents or adjuvants and
still for practical  purposes be isolated. 30 A
polypeptide of the invention may also be in a
substantially purified form, in which case it will
generally comprise the polypeptide in a preparation in
which more than 90%, e.g. 95%, 98%  or 99% of the
polypeptide in the preparation is a polypeptide of the
invention. Lantibiotic Polypeptide and LantibioticA
gene 35 In the present invention, reference to a
lantibioticA or LanA polypeptide, the LantibioticA or
LanA gene refers generically to a type B lantibiotic
polypeptide or the gene encoding such a  5 WO
2007/083112 PCT/GB2007/000138  



peptide. Thus reference to these includes reference to
cinnamycin, mersacidin, actagardine  and actagardine B
and the genes encoding these products. Reference to a
lantibiotic  producing host cell refers to any host
cell which in its native form produces a LanA
polypeptide, as further defined herein below.  5 A
LanA polypeptide is a polypeptide with anti-microbial
activity. Anti-microbial activity may be  examined by
determining the MIC value against a reference
organism, e.g. Micrococcus  luteus. A LanA polypeptide
is considered to exhibit anti-microbial activity if it
has a MIC value  of less than or equal to 16-fold
higher than that of actagardine against the same
strain of the 10 reference microorganism. In the
present invention, the A. garbadinensis LanA gene is
referred to as actA and the A. liguriae LanA gene is
referred to as LigA. Other Lan Polypeptides As used
herein, reference to a "LanM" polypeptide is a
polypeptide derived from a Lantibiotic  gene cluster
which is a modification factor required for the
conversion of a precursor 15 polypeptide to a
lantibiotic compound. LanM polypeptides include those
of SEQ ID NO:120  (ActM) or a variant thereof, SEQ ID
NO:213 (LigM) or a variant thereof, a cinM polypeptide
as  defined in W002/088367, a mrsM polypeptide as
disclosed in Altena et al, 2000, or a  homologous
polypeptide from another gene cluster of a bacteria
which produces a type B  lantibiotic. 20 Reference to
a "LanR" polypeptide is a polypeptide derived from a
Lantibiotic gene cluster  which is a regulatory factor
required for the regulation of production of a
precursor  polypeptide. LanR polypeptides include
those of SEQ ID NO:122 (ActR) or a variant thereof,
SEQ ID NO:216 (LigR) or a variant thereof, a cinR1
polypeptide as defined in W002/088367, 25 a mrsR1
polypeptide as disclosed in Altena et al, 2000, or a
homologous polypeptide from  another gene cluster of a
bacteria which produces a type B lantibiotic.
Reference to a "LanT" polypeptide is a polypeptide
derived from a Lantibiotic gene cluster  which is a
transporter factor required for the production of a
precursor polypeptide to a 30 lantibiotic compound.
LanT polypeptides include those of SEQ ID NO:123
(ActT) or a variant  thereof, SEQ ID NO:214 (LigT) or
a variant thereof, a cinT polypeptide as defined in
W002/088367, a mrsT polypeptide as disclosed in Altena
et al, 2000, or a homologous  polypeptide from another
gene cluster of a bacteria which produces a type B
lantibiotic. 35 Reference to a "LanO" polypeptide is a
polypeptide derived from a Lantibiotic gene cluster
which is a factor believed to be involved in the
oxidation of the deoxy-form of actagardine and  6 WO
2007/083112 PCT/GB2007/000138  compounds of the
invention to actagardine or to compounds of the
invention in which Y is - S(O)-. LanO polypeptides
include those of SEQ ID NO:122 (ActO) or a variant
thereof, SEQ ID  NO:215 (LigO) or a variant thereof,
or a homologous polypeptide from another gene cluster
of  5 a bacteria which produces a type B lantibiotic.
Cluster Polypeptides 



In one aspect, the invention provides an isolated
cluster polypeptide selected from any one of  SEQ ID
NOs: 101, 102, 103, 104, 105, 106, 107, 108, 109, 110,
111, 112, 113, 114, 115, 116,  117, 118, 120, 121,
122, 123, 124, 125, 126, 127, 128, 129, 130, 131, 132,
201, 202, 203, 10 204, 205, 206, 207, 208, 209, 210,
211, 213, 214, 215, 216, 217, 218, 219, 220, 221, 222,
223, 224, 225, 226, 227, 228, 229, 230 and 231. In
another aspect, the invention provides a  cluster
polypeptide which is a variant of any of the
above-mentioned sequences. Cluster polypeptides of
particular interest include 1xx and 2xx polypeptides
which are LanM,  15 LanR, LanT or LanO polypeptides. A
"variant", in relation to a cluster polypeptide,
denotes: any polypeptide having an amino acid
sequence which is different from, but which shows
significant amino acid sequence identity  with, the
amino acid sequence of a reference polypeptide (in
this case any wild type cluster 20 polypeptide), or a
fragment of that polypeptide. Unless otherwise
specified, significant amino acid sequence identity is
preferably at least  80%, more preferably 85%, 90% or
95%, still more preferably 98% or 99%. A variant is
preferably of a length which is the same as, or at
least 70%, preferably at least 80%, more 25 preferably
at least 90% and most preferably at least 95% of the
length of the wild type cluster  polypeptide. "Percent
(%) amino acid sequence identity" is defined as the
percentage of amino acid  residues in a candidate
sequence that are identical with the amino acid
residues in the 30 sequence with which it is being
compared, after aligning the sequences and introducing
gaps,  if necessary, to achieve the maximum percent
sequence identity, and not considering any
conservative substitutions as part of the sequence
identity. The % identity values used herein  are
generated by BLAST- 2 which was obtained from Altschul
et al. (1996); http://blast.  wustl/edu/blast/README.
html. WU-BLAST-2 uses several search parameters, most
of which 35 are set to the default values. The
adjustable parameters are set with the following
values:  overlap span =1, overlap fraction = 0.125,
word threshold (T) = 11. The HSPS and HSPS2  7 WO
2007/083112 PCT/GB2007/000138  parameters are dynamic
values and are established by the program itself
depending upon the  composition of the particular
sequence and composition of the particular database
against  which the sequence of interest is being
searched; however, the values may be adjusted to
increase sensitivity. A % amino acid sequence identity
value is determined by the number of 5 matching
identical residues divided by the total number of
residues of the "longer" sequence in  the aligned
region, multiplied by 100. The "longer" sequence is
the one having the most actual  residues in the
aligned region (gaps introduced by WU BLAST-2 to
maximize the alignment  score are ignored). 10
Desirably, a variant will retain a biological function
of the reference polypeptide. In the present
invention, biological function is retained wherein the
variant, when present in a host cell with  the other
members of its cluster, is capable of producing a
lantibiotic. This may be  determined, for example, by
providing a host cell containing SEQ ID NO:100 in the
case of a  1xx cluster polypeptide variant, or SEQ ID
NO:200 in the case of a 2xx polypeptide variant, 15
wherein the host cells produce actagardine or
actagardine B respectively, modifying the  



sequence to encode the variant, and determining
whether a lantibiotic polypeptide is still  produced.
Precursor Polypeptides In another aspect, the
invention provides polypeptides, preferably in
isolated form, which are  20 precursors of the
compounds of the present invention or of actagardine.
The precursor  polypeptides include the polypeptides
of any one of SEQ ID NOs:1-4, SEQ ID NOs:1 1-14,  SEQ
ID NOs:212, 22, 23 and 119, as well as variants or
derivatives thereof which can be  converted to a
lantibiotic polypeptide. 25 A variant of a precursor
polypeptide of any one of SEQ ID NOs:1-4 is a
polypeptide in which  one or more, for example from 1
to 5, such as 1, 2, 3 or 4 amino acids are substituted
by  another amino acid. Preferably the amino acid is
at a position selected from positions 2, 3, 4,  5, 8,
10, 11, 13 or 18 of any one of SEQ ID NOs:1-4. 30 A
variant of a precursor polypeptide of any one of SEQ
ID NOs:1 1-14 is a polypeptide in which  one or more,
for example from 1 to 5, such as 1, 2, 3 or 4 amino
acids are substituted by  another amino acid.
Preferably the amino acid is at a position selected
from positions 3, 4, 5,  6, 9, 11, 12, 14 or 19 of any
one of SEQ ID NOs:11-14. 35 A variant of a precursor
polypeptide of any one of SEQ ID NOs:212, 22, 23 and
119 is a  polypeptide in which one or more, for
example from 1 to 5, such as 1, 2, 3 or 4 amino acids
of  8 WO 2007/083112 PCT/GB2007/000138  the C-terminal
region (residues 46-64) corresponding to SEQ ID
NOs:1-4 respectively are  substituted by another amino
acid. Preferably the amino acid is at a position
selected from  positions corresponding to positions 2,
3, 4, 5, 8, 10, 11, 13 or 18 of any one of SEQ ID
NOs:1-4. Such variants may further include changes to
the N-terminal region which retain at 5 least 70%, for
example at least 80%, preferably at least 90%, for
example at least 95% of the  N-terminal regions
(residues 1-45). For example, a variant of the
N-terminal region of SEQ ID  NO:212 or SEQ ID NO:119
may comprise one or more substitutions (e.g. from 1 to
12, such  as from 1 to 5, e.g. 1, 2 or 3 substitutions
at positions 4, 5, 6, 8, 9, 12, 13, 17, 18, 19, 21 and
32 which our data shows are varied between SEQ ID
NO:212 and 119. 10 Substitutions may be of one amino
acid by another naturally occurring amino acid and may
be  conservative or non-conservative substitutions.
Conservative substitutions include those set  out in
the following table, where amino acids on the same
block in the second column and  preferably in the same
line in the third column may be substituted for each
other: ALIPHATIC Non-polar G A  I L V  Polar -
uncharged CST M NQ  Polar - charged D E  KR AROMATIC H
F W Y  15 



For SEQ ID NO:212, the substitutions may be of an
amino acid which differs from the amino  acid residue
located in the corresponding location of SEQ ID
NO:119, or vice versa. In either  case, the
substitution may be to introduce the SEQ ID NO:1 19
amino acid into SEQ ID NO:212, or vice versa (e.g. Ile
at position 4 of SEQ ID NO:212 may be substituted by
Leu, and  20 so on). A precursor polypeptide may be
obtained by expression of a nucleic acid encoding the
polypeptide in a cell which is a non-producer of a
lantibiotic. Compounds  25 In one aspect, the present
invention provides a compound of the formula (I):  9
WO 2007/083112 PCT/GB2007/000138  Z 1 Ala S  Ser S Abu
17 Ala 7 Leu Ala Ala COON  GIy Abu Ile 19  6 X2 Trp
Val Ala Glu 16  S 12 X1  Ala 15 Y Gly Abu  wherein:
-X1-X2- represent -Leu-Val-; -Val-Val- or -Leu-Ile-;
Y is -S- or -S(O)-; and 5 Z is either H2N- or Ala-, or
a pharmaceutically acceptable salt thereof. In a
further aspect, the invention provides  variants and
biologically active derivatives of these compounds.
Where -X1-X2- represent -Leu-Val-, Y is -S(O)- and Z
is NH2 the compound of the invention is  10 also
referred to as actagardine B. Where -X1-X2- represent
-Leu-Val-, Y is -S(O)- and Z is Ala- the compound of
the invention is  also referred to as ala-actagardine
B. 15 Where -X1-X2- represent -Leu-Val-, Y is -S- and
Z is NH2 the compound of the invention is  also
referred to as deoxy-actagardine B. Where -X1-X2-
represent -Leu-Val-, Y is -S- and Z is Ala- the
compound of the invention is  also referred to as
ala-deoxy-actagardine B. 20 It will be understood by
reference to Z being a group H2N-, that this moiety
represents the N- terminus of the alanine residue at
position I of the above compound. By reference to the
group Z being Ala-, it will be understood that this
moiety represents an alanine, conventionally  referred
to in the art as Ala(0), linked to the alanine at
position 1 via an amide bond. 10 



WO 2007/083112 PCT/GB2007/000138  Variants A variant
of a compound of formula (I) is a compound which one
of more, for example from 1  to 5, such as 1, 2, 3 or
4 amino acids are substituted by another amino acid.
Preferably the  amino acid is at a position selected
from positions 2, 3, 4, 5, 8, 10, 11, 13 or 18 of the
5 compound of formula (I). A variant may also comprise
a substitution at position 15 or 16, provided that
when both  positions 15 and 16 are substituted and
none of the other positions are changes, 15 and 16
are not Val and He respectively. 10 Where Z is Ala-,
variants of compounds of the invention include those
in which Ala- is  replaced by another amino acid
(particularly a naturally occurring amino acid encoded
by the  genetic code or its D- isoform), more
particularly an amino acid selected from the group
Ile-,  Lys-, Phe-, Val-, Glu-, Asp-, His-, Leu, Arg-,
Ser- and Trp-. In one aspect, the amino acid may 15 be
selected from the group Ile-, Lys-, Phe-, Val-, Glu-,
Asp-, His-, Leu-, Arg- and Ser-. Such  variants may be
produced by chemical addition of the residue to
compounds where Z = H2N ,  as described in US
6,022,851. It will be appreciated that the chemical
addition of an amino  acid allows the amino acid to be
in the L- or D- configuration. This includes D-Ala, in
addition  to the D- forms of other amino acids such as
those mentioned above. 20 Derivatives Derivatives of
compounds of the invention (including variants) are
those in which one or more  amino acid side chain of
the compound of the invention has been modified, for
example by  esterification, amidation or oxidation. 25
Derivatives of compounds of the invention may be
monoamide derivatives at one of the  carboxy functions
of actagardine, particularly at the C-terminal. More
particularly, a derivative  may be a compound in which
the C-terminal of the compound of the invention is of
the formula  -COR, in which R represents the group
-NR'R2, wherein R1 and R2 independently represent:
(i) hydrogen; 30 (ii) a group of formula -(CH2)"NR3R4,
in which n represents an integer from 2 to 8 and  R3
and R4 independently represent hydrogen or (C1 -C4)
alkyl or R3 and R4 taken together  represent a group
-(CH2)3-, -(CH2)4-, (CH2)2-0-(CH2)2-,
-(CH2)2-S-(CH2)2- or -(CH2)5-; or R1 and R2 taken
together with the adjacent nitrogen atom represent a
piperazine moiety  which may be substituted in
position 4 with a substituent selected from: 35 (a)
(C1 -C4)alkyl; (b) (C5 -C+cycloalkyl, 11 WO
2007/083112 PCT/GB2007/000138  (c) pyridyl, (d)
-(CH2)p NR5R6 in which p represents an integer from 1
to 8 and R5 and R6  independently represent hydrogen
or (C1-C4) alkyl; (e) piperidinyl; 5 (f) substituted
piperidinyl, wherein the substituted piperidinyl bears
a N- 



substituent which is (C1_4)alkyl; (g) benzyl; and (h)
substituted benzyl, wherein the phenyl moiety bears 1
or 2 substituents  selected from chloro, bromo, nitro,
(C1 -C4)alkyl and (Cl -C4)alkoxy. 10 In one
embodiment, in the formula -COR, R represents the
group -NR'R2, wherein R' and R2  independently
represent hydrogen, a group of formula -(CH2)n- NR3R4,
in which n represents  an integer from 2 to 8 and R3
and R4 independently represent hydrogen or (C1 -C4)
alkyl or R3  and R4 taken together represent a group
-(CH2)3-, -(CH2)4-, (CH2)2-0-(CH2)2-, -(CH2)2-S 15
(CH2)2- or -(CH2)5-, or R' and R2 taken together with
the adjacent nitrogen atom represent a  piperazine
moiety which may be substituted in position 4 with a
substituent selected from (C1 - C4)alkyl, (C5
-C7)-cycloalkyl, pyridyl, benzyl, and substituted
benzyl wherein the phenyl moiety  bears 1 or 2
substituents selected from chloro, bromo, nitro, (Cl
-C4)alkyl and (Cl -C4)alkoxy. 20 Further, a derivative
may include a compound in which the carboxy function
of a side chain of  an internal residue, e.g. that of
the residue Glul1, is modified from -COOH to a group
-COORS  in which R5 represents hydrogen, (C1 -C4)alkyl
or (Cl -C4)alkoxy (C2 -C4)alkyl. N-terminal
derivatives of compounds of the invention may be those
in which the N-terminal  25 amino group -NH2 is
instead a group -NHR6 wherein R6 represents C1 alkyl.
The term "(Cl -C4)alkyl" represents straight or
branched alkyl chains of from 1 to 4 carbon  atoms,
such as: methyl, ethyl, propyl, 1-methylethyl, butyl,
1-methyipropyl or 1,1-dimethylethyl  while the term
"(C2 -C4)alkyl" represents straight or branched alkyl
chains of from 2 to 4 carbon 30 atoms such as: ethyl,
propyl, 1-methylethyl, butyl, 1-methylpropyl or
1,1-dimethylethyl. The  term "(C5 -C7)cycloalkyl"
represents a cycloalkyl group selected from
cyclopentyl, cyclohexyl  and cycloheptyl. The term
"(Cl -C4)alkoxy" represents a straight or branched
alkoxy chain of I to 4 carbon 35 atoms such as
methoxy, ethoxy, propoxy, 1-methylethoxy, butoxy,
1-methylpropoxy and 1,1- dimethylethoxy. 12 WO
2007/083112 PCT/GB2007/000138  Derivatives according
to the present invention may be made according to the
methods described for the manufacture of derivatives
of actagardine in EP-0195359, the disclosure of  which
is incorporated herein by reference. Further
Embodiments 5 Where the derivative is a compound where
the C-terminal is of the formula -COR, in which R
represents the group -NR'R2, in some embodiments, R1
is H and R2 represents a group of  formula -(CH2)n-NR
3R4, in which n represents an integer from 2 to 8 and
R3 and R4  independently represent hydrogen or (C1
-C4) alkyl or R3 and R4 taken together represent a
group -(CH2)3-, -(CH2)4-, (CH2)2-0-(CH2)2-,
-(CH2)2-S-(CH2)2- or -(CH2)5-. In these 10
embodiments, R3 and R4 preferably represent hydrogen
or (C1-C4) alkyl. More preferably R3  and R4 represent
(C1-C2) alkyl, e.g. methyl. Integer n may be
preferably from 2 to 5, and more  preferably 2 to 4,
e.g. 3. In other embodiments, R' and R2 taken together
with the adjacent nitrogen atom represent a  



15 piperazine moiety. The N-substituent in the 4
position may preferably be selected from: (a) (C1
-C4)alkyl; (b) (C5 -C7)-cycloalkyl, (d) -(CH2)p NR5R6
in which p represents an integer from I to 8 and R5
and R6  independently represent hydrogen or (C1-C4)
alkyl; 20 (e) piperidinyl; and (f) substituted
piperidinyl, wherein the substituted piperidinyl bears
a N-substituent  which is (C1_4)alkyl. The piperdinyl
and substituted piperidinyl groups preferably have
their nitrogen atom at the 4- 25 position. The
N-substituent may more preferably be selected from:
(d) -(CH2)p NR5R6 in which p represents an integer
from 1 to 8 and R5 and R6  independently represent
hydrogen or (C1-C4) alkyl; and 30 (f) substituted
piperidinyl, wherein the substituted piperidinyl bears
a N-substituent  which is (C1.4)alkyl. If the N
substituent is -(CH2)P NR5R6, then R5 and R6 may be
preferably (C1-C4)alkyl, more  preferably (C1-C2)
alkyl, e.g. methyl. Integer p is preferably 1 to 4,
e.g. 3. 35 13 WO 2007/083112 PCT/GB2007/000138  If the
N substituent is substituted piperidinyl, then the
N-substituent is preferably (C1-C2) alkyl,  e.g.
methyl. As mentioned above, the N is preferably in the
4-position. Nucleic Acid A nucleic acid of the
invention may be a DNA or RNA, though preferably a
DNA. A nucleic 5 acid of the invention may be single-
or double-stranded. In one aspect, the invention
provides  an isolated nucleic acid encoding a cluster
polypeptide. In another aspect, the invention
provides an isolated nucleic acid encoding a precursor
polypeptide or variant or fragment  thereof. 10 In a
further aspect, the invention provides an isolated
nucleic acid which may comprise all or a  fragment of
SEQ ID NO:100 or SEQ ID NO:200, including a fragment
comprising an intergenic  region disclosed herein.
Such regions may include a promoter or other
regulatory element for  the expression of a cluster
polypeptide or a precursor polypeptide of the present
invention. 15 Twenty-five nucleotides is recognised by
those skilled in the art as a sufficient number of
nucleotides to be specific to the particular gene or
gene cluster or sub-sequence thereof as  disclosed
herein. Thus fragments include fragments of SEQ ID
NO:100 or SEQ ID NO:200, or  variants thereof having
significant sequence identity, which are at least 25,
e.g. at least 30,  e.g. at least 50, e.g. at least
100, e.g. at least 250 nucleotides in length. 20
Promoters that are variants of those intergenic
sequences are also included and the specific
intergenic sequences (or parts thereof) are preferred
embodiments. In all cases, where a  preferred
embodiment of an orf, gene, nucleic acid, polypeptide
or promoter is defined by  reference to a specific
sequence, the invention in its broader sense is
intended to include 



25 embodiments having variants of that specific
sequence. The term "variant" as used herein in
relation to a particular nucleic acid (the reference
nucleic  acid) denotes: any nucleic acid having a
sequence which is different from that of the reference
nucleic acid, but which is its complement or which
shows significant nucleic acid sequence 30 identity
with, or hybridization under stringent conditions to,
the reference nucleic acid or its  complement or a
fragment of the reference nucleic acid or its
complement; or any nucleic acid  which encodes an
amino acid sequence having significant amino acid
sequence identity with  the amino acid sequence
encoded by the reference nucleic acid, or a fragment
of that nucleic  acid. The term "variant" also refers
to nucleic acids which differ from each other due only
to 35 the degeneracy of the genetic code, and which
therefore encode identical deduced amino acid
sequences. Variant nucleic acids of the invention are
further defined as follows. If a variant 14 WO
2007/083112 PCT/GB2007/000138  nucleic acid of the
invention is introduced into the gene clusters
identified herein, in place of the sequence of which
it is a variant, and the recombinant fragment is
introduced into a  suitable host cell under suitable
conditions for lantibiotic production (e.g. as shown
in the  Examples), then production of a molecule
having one or more activities of a lantibiotic 5
(especially antibiotic activity) will result.
Preferably production will be regulated to occur at
high  cell density. Significant nucleic acid sequence
identity is preferably at least 50%, more preferably
60%,  70%, 80% or 90%, still more preferably 95%, 98%
or 99%. Significant nucleic acid sequence  10 identity
is preferably shown between the variant nucleic acid
(or a portion thereof) and a fragment of at least 30
residues of the reference nucleic acid, more
preferably a fragment of at  least 60, 90 or 120
residues, still more preferably a fragment of 180, 240
or 300 residues,  more preferably the entire reference
nucleic acid. 15 "Percent (%) nucleic acid sequence
identity" is defined as the percentage of nucleotide
residues in a candidate sequence that are identical
with the nucleotide residues in the  sequence under
comparison. The identity values used herein were
generated by the BLASTN  module of WU BLAST-2 set to
the default parameters, with overlap span and overlap
fraction  set to 1 and 0.125, respectively. 20 In
relation to variants of the promoters used in the
present invention, nucleic acid sequence  identity is
preferably assessed over a sequence of at least 30
residues, more preferably 40 or  50 residues, still
more preferably 60 residues. 25 "Stringent conditions"
or "high stringency conditions", as defined herein,
may be identified by  those that: (1) employ low ionic
strength and high temperature for washing, for example
0.015  M sodium chloride/0. 0015 M sodium citrate/
0.1% sodium dodecyl sulfate at 50C; (2) employ  during
hybridization a denaturing agent, such as formamide,
for example, 50% (v/v) formamide with 0.1% bovine
serum albumin/0.1% Ficoll/0.1% polyvinylpyrrolidone/50
mM  30 sodium phosphate buffer at pH 6.5 with 750 mM
sodium chloride, 75 mM sodium citrate at  42C; or (3)
employ 50% formamide, 5 x SSC (0.75 M NaCl, 0.075 M
sodium citrate), 50 mM  sodium phosphate (pH 6.8), 0.1
% sodium pyrophosphate, 5 x Denhardt's solution,
sonicated  



salmon sperm DNA (50 g/ml), 0.1 % SDS, and 10% dextran
sulfate at 42C, with washes at  42C in 0.2 x SSC
(sodium chloride/sodium citrate) and 50% formamide at
55C, followed by 35 a high-stringency wash consisting
of 0.1 x SSC containing EDTA at 55C.  15 WO
2007/083112 PCT/GB2007/000138  When a nucleic acid of
interest is said to be in "operative association" with
a promoter or  regulatory sequence, this means that
the promoter/regulatory sequence is able to direct
transcription of the nucleic acid of interest in an
appropriate expression system, with the nucleic acid
of interest in the correct reading frame for
translation. Preferably when a nucleic  5 acid of
interest is in operative association with a promoter /
regulatory sequence, the transcript  of the nucleic
acid of interest contains an appropriately located
ribosome binding site for  expression in an
appropriate expression system of the polypeptide
encoded by the nucleic  acid of interest. See for
example Sambrook et al. (1989) and Ausubel et al. 25
(1995). 10 When a nucleic acid is referred to as
"isolated", this may mean substantially or completely
isolated from some or all other nucleic acid normally
present in A. garbadinensis and/or A.  liguriae,
especially nucleic acid from outside the gene cluster
segments identified herein. In light of the foregoing
disclosure, it will be appreciated that this invention
provides nucleotide  15 sequences or a set of
nucleotide sequences encoding the actagardine or
actagardine B  biosynthetic gene cluster. Accordingly,
the entire gene cluster or portions thereof of at
least  twenty-five contiguous nucleotides may be used
for a wide variety of applications, including  but not
limited to: expression of actagardine or actagardine
B; use as probes to screen other  organisms for
related molecules and the like; use to induce gene
silencing and the like. 20 Expression Construct In a
further aspect of the invention, there is provided an
expression construct comprising a  nucleic acid
encoding a cluster polypeptide or a lantibiotic
polypeptide of the invention  operably linked to a
promoter. 25 In a further aspect, there is provided a
set of expression constructs. A set of expression
constructs comprises two or more polypeptide coding
sequences of the present invention and  at least one
promoter suitable for the expression of said
sequences. The promoter(s) may be  a promoter with
which the polypeptide gene is naturally associated
with (or in the case of a  variant, the promoter of
the gene from which the variant is derived), or may be
a constitutive or 30 inducible promoter functional in
the host cell. Promoters thus include intergenic
regions of  SEQ ID NO:100 or SEQ ID NO:200 upstream of
any of the open reading frames listed in  Tables 1 and
2. The promoter(s) will be operably linked to the
nucleic acids of the set of expression constructs.  35
By "operably linked" it will be understood that the
promoter will be able to direct transcription  of the
nucleic acid of interest in an appropriate expression
system, with the nucleic acid of 16 WO 2007/083112
PCT/GB2007/000138  interest in the correct reading
frame for translation. Preferably when a nucleic acid
of interest is in operative association with a
promoter / regulatory sequence, the transcript of the
nucleic  acid of interest contains an appropriately
located ribosome binding site for expression in an  



appropriate expression system of the polypeptide
encoded by the nucleic acid of interest. See 5 for
example Sambrook et al. (1989), Ausubel et al. (2002)
and Kieser (2000). Sets of expression constructs
according to the invention include numerous
permutations of  genes encoding precursor and cluster
polypeptides of the invention as defined above. In
various aspects of the invention, the set will include
at least a LanA gene. Examples of such 10 sets are set
out as "Set 1" to "Set 7" below, though these sets
should be understood to be  merely illustrative and
not limiting. Set 1: A LanA gene encoding a precursor
polypeptide, preferably a precursor polypeptide
capable of being converted to a compound of the
invention, plus a LanM gene encoding a 15 LanM
polypeptide. The LanM polypeptide is preferably a LanM
of SEQ ID NO:120 or a variant  thereof, or SEQ ID
NO:213 or a variant thereof. Set 2: A LanA gene
encoding a precursor polypeptide, preferably a
precursor polypeptide  capable of being converted to a
compound of the invention, plus a LanR gene encoding a
20 LanR polypeptide. The LanR polypeptide is
preferably a LanR of SEQ ID NO:122 or a variant
thereof, or SEQ ID NO:216 or a variant thereof. Set 3:
A LanA gene encoding a precursor polypeptide,
preferably a precursor polypeptide  capable of being
converted to a compound of the invention, plus a LanM
gene encoding a  25 LanM polypeptide, plus a LanR gene
endcoding a LanR polypeptide. The LanM polypeptide is
preferably a LanM of SEQ ID NO:120 or a variant
thereof, or SEQ ID NO:213 or a variant  thereof. The
LanR polypeptide is preferably a LanR of SEQ ID NO:122
or a variant thereof, or  SEQ ID NO:216 or a variant
thereof. 30 Set 4: The genes of Set 3 together with a
LanO gene encoding a LanO polypeptide. The  LanO
polypeptide is preferably SEQ ID NO:122 or a variant
thereof, or SEQ ID NO:215 or a  variant thereof. Set
5: The genes of Set 3 or Set 4 together with a LanT
gene encoding a LanT polypeptide.  35 The LanT
polypeptide is preferably SEQ ID NO:123 or a variant
thereof, or SEQ ID NO:214 or  a variant thereof. 17 WO
2007/083112 PCT/GB2007/000138  Set 6: The genes of SEQ
ID NOs:116 to 127 or variants thereof. Set 7: The
genes of SEQ ID NOs:206 to 220 or variants thereof. 5
In one aspect, a set will comprises sequences which
all encode 1xx polypeptides or which all  encode 2xx
polypeptides. However sets which are made up of both
1xx and 2xx polypeptides  are not excluded from the
present invention. Recombinant Expression Vector In
another aspect, there is provided a recombinant vector
comprising one or more expression  10 constructs of
the invention. In an alternative aspect, there is
provided a set of recombinant  vectors which comprise
a set of expression constructs of the invention.
Suitable vectors  comprising nucleic acid for
introduction into bacteria can be chosen or
constructed, containing  appropriate additional
regulatory elements if necessary, including additional
promoters,  terminator fragments, enhancer elements,
marker genes and other elements as appropriate. 15
Vectors may be plasmids, viral e.g. phage, or
phagemid, as appropriate. For further details  



see, for example, Sambrook et al (1989) Molecular
Cloning, A Laboratory Manual, 2nd ed.,  Cold Spring
Harbor Laboratory Press, Cold Spring Harbor. Many
known techniques and  protocols for manipulation of
nucleic acid, for example in preparation of nucleic
acid  constructs, mutagenesis, sequencing,
introduction of DNA into cells and gene expression,
and 20 analysis of proteins, are described in detail
in Ausubel et al. (1995) Current Protocols in
Molecular Biology, Wiley Interscience Publishers,
(1995). Many aspects of the employment of  these
techniques in the context of Streptomyces spp. are
described in detail in Hopwood et al  (1985) Genetic
manipulation of Streptomyces a laboratory manual
(Norwich: John Innes Foundation) and Practical
Streptomyces Genetics (2000) Kieser T. et al., The
John Innes  25 Foundation p.386. The disclosures of
Sambrook et al, Ausubel et al, Hopwood et al and
Kieser et al are all incorporated herein by reference
for these and all other purposes.  Expression
Cassettes In another aspect, the inventors have
developed a vector system useful for producing and
screening lantibiotic derivatives of actagardine B.
This is achieved by introducing one or more  30
restriction endonuclease recognition sites into the
LanA gene which encodes SEQ ID NO:1, 11 or 212 in
order to produce an expression cassette system. Thus
in another aspect, the  invention provides a
recombinant DNA cassette which comprises a nucleotide
sequence  encoding an actagardine B precursor
polypeptide, wherein said sequence comprises a first
restriction site at or adjacent the N-terminal
encoding region of the encoding  35 sequence; 18 WO
2007/083112 PCT/GB2007/000138  optionally a second
restriction site downstream of the first restriction
site and within the  encoding sequence; and a third
restriction site at or adjacent the C-terminal
encoding region of the encoding  sequence, 5 wherein
at least one of said restriction sites does not occur
within the LanA coding  sequence shown as SEQ ID
NO:200. In a further aspect, there is provided a
recombinant DNA cassette which comprises a  nucleotide
sequence encoding an actagardine precursor
polypeptide, wherein said sequence  10 comprises a
first restriction site at or adjacent the N-terminal
encoding region of the encoding  sequence; optionally
a second restriction site downstream of the first
restriction site and within the  encoding sequence;
and 15 a third restriction site at or adjacent the
C-terminal encoding region of the encoding  sequence,
wherein at least one of said restriction sites does
not occur within the LanA coding  sequence shown as
SEQ ID NO:100. 20 Generally, all two or three sites
will be different from each other. It is also
desirable that when  the cassette is carried by a
vector, the sites are unique for that vector. In a
preferred aspect, the non-naturally occurring
restriction enzyme site is the second  



restriction site and is located between codons 5 and
16, such as between 6 and 15, of the  25 encoding
sequence of SEQ ID NO:1 or SEQ ID NO:4. The cassette
will desirably also include a LanA leader sequence and
a LanA promoter, and  may include in addition one or
more cluster genes, particularly where such a cluster
gene is  required to complement the loss of the
equivalent host cell gene. 30 The cassette of the
invention described above may be engineered in a
variety of ways. For  example, the fragment obtained
by cleaving the cassette between the first and second,
first  and third, or second and third, restriction
sites may be replaced with a variant coding  sequence
encoding a .lantibiotic A variant. Thus the invention
provides a variant of the 35 cassette of the invention
wherein said variant has from 1 to 15 nucleotide
substitutions within  the encoding region of the
encoding sequence. 19 WO 2007/083112 PCT/GB2007/000138
As an intermediate to the production of such a
variant, the sequence of between the first and
second, first and third, or second and third,
restriction sites may be replaced by a larger stuffer
fragment. 5 In another aspect, the cassette encoding a
lantibiotic derivative may be used to transform a
host cell to express the derivative, for example to
assess its anti-bacterial properties. In one aspect, a
multiplicity of expression cassettes may be made to
provide a library of  different derivatives, which may
then be screened for activity. 10 An expression
cassette of the invention may be based on any cloning
and expression vector  used in the art for the
expression of genes in host cells. Such vectors will
include one or more  origins of replication, which may
be temperature sensitive. The vectors may include a
selectable marker, such as the chloramphenicol acetyl
transferase gene, the erythromycin 15 resistance gene,
the apramycin resistance gene or the tetracycline
resistance gene. The  vector may also contain a
targeting region, this region being homologous to a
genomic  sequence present in the host cell outside the
LanA gene cluster. Such a vector may be used  to
integrate the cassette into the genomic sequence
homologous to the targeting region. 20 The expression
cassette may also comprise one or more cluster genes
in addition to the LanA  gene or derivative thereof.
Where the host cell is a ALanA host cell in which the
LanA gene  has been inactivated in a manner which also
inactivates such a cluster gene (e.g. in the strain
disclosed in Altena et al, 2000), it is desirable that
this gene or an equivalent gene is provided  on the
expression cassette. 25 As used herein, by "at or
adjacent the N-terminal encoding region" it is meant
that the first  base of the restriction site is
located at a position from six residues upstream of
the ATG  codon of the LanA leader sequence to no more
than six codons downstream of the first codon  of the
propeptide. Preferably the first base of the
restriction site is located at a position from 30
twelve, preferably six, residues upstream to six
residues downstream of the first codon of the
propeptide encoding sequence. 



In one aspect, the first restriction site is a BgIII
site. 35 Similarly, by "at or adjacent the C-terminal
encoding region" it is meant that the first base of
the restriction site either includes at least one of
the nucleotides of the termination codon of  20 WO
2007/083112 PCT/GB2007/000138  the propeptide or the
5' or 3' nucleotide of the restriction site is no more
than twelve, preferably six, residues downstream or
upstream respectively of the termination codon.  In
one aspect, the third restriction site is a AvrlI
site. 5 The second restriction site, when present,
will lie between the first and third restriction
sites.  Preferably the restriction site includes at
least one nucleotide present from codon 5 to codon
16, preferably codon 8 to 16 of the
propeptide-encoding sequence. In the accompanying
examples, a BsrG1 site has been introduced by altering
codons 6 and 7 of the ActA-encoding 10 sequence.
However, other changes are also contemplated by the
present invention. It is also possible to introduce
more than one change such that the expression cassette
includes two or more sites between the first and third
restriction sites. 15 The cassette may include two or
three non-naturally occurring restriction sites. In
the  accompanying example, all three sites do not
normally occur in the ActA sequence encoded  by of SEQ
ID NO:100. The expression cassette simplifies the
rapid production of lantibiotic derivatives, as
discussed  20 further herein below. In one aspect, the
region between the first and second sites, the first
and third, or the second  and third sites, may be
replaced by a stuffier fragment. Where two or more
sites between the  first and third sites are present,
the region between any pair of such sites may also be
25 replaced by a stuffier fragment. A stuffier
fragment is a piece of DNA which is larger than the
sequence which it replaces. The stuffier fragment may
be from 50 to 5000 nucleotides in size,  for example
from about 500 to 2000 nucleotides in size. The value
of introducing these stuffier  DNA fragments is that
when the region is replaced by a lantibiotic-encoding
oligonucleotide  there is a significant decrease in
plasmid size. The resulting plasmid can thus be
readily 30 purified away from any minor population of
unrestricted plasmid thus eliminating any  background.
A cassette of the invention may be used to introduce
specific changes to the ActA sequence in  a vector
which can then be introduced into a host cell for
expression of a lantibiotic. To 35 achieve this, the
sequence is desirably operably linked to the LanA
(e.g. ActA or LigA) leader  sequence, which in turn is
operably linked to the LanA promoter (e.g. ActA or
LigA) 21 WO 2007/083112 PCT/GB2007/000138  In addition
or as an alternative, the vector comprising the
cassette may also include a LanR  gene. The LanR gene
will be located downstream of, and in tandem with, the
lantibiotic A  coding sequence. Expression Libraries 5
Expression cassettes of the invention may be used to
provide libraries of lantibiotic-encoding  



genes. Such libraries may be made by introducing into
the cassette, between the first and  second
restriction sites, the first and third restriction
sites, or the second and third restriction  sites, a
multiplicity of sequences each of which corresponds to
the corresponding ActA or LigA  sequence apart from
having from 1 to 15, for example from 1 to 10,
preferably from 1 to 6, for 10 example from 1 to 3
nucleotide changes compared to the propeptide portion
of SEQ ID  NOs:100 or 200. Preferably such changes
result in a change of the protein encoded by the
sequence. However non-coding changes are not excluded.
Libraries form a further aspect of the invention. Such
libraries may comprise from 10 to 15 100,000, such as
from 10 to 10,000 for example from 10 to 1,000
different coding sequences  which are variants of the
lantibiotic A coding sequence of an expression
cassette. An expression cassette encoding a
lantibiotic A derivative may be introduced into a host
cell  for expression of the lantibiotic. 20 In one
embodiment, the library may be transformed into host
cells, and colonies isolated  and/or screened for
antibacterial activity. The sequences of the
lantibiotic A expressed by  individual colonies
showing such activity can be determined. Where the
lantibiotic A shows  activity, the invention further
provides a lantibiotic obtained by the method of the
invention.  25 Host Cell Two main types of host cells
are envisaged by the present invention. The first type
of host cell  is a lantibiotic producing host cell.
Alternatively the host cell may be a non-producer
cell, i.e.  does not contain a LanA gene or its
associated cluster genes required for producing a LanA
polypeptide. 30 In one embodiment, the invention
provides a host cell transformed with a set of
expression  constructs of the invention. The set of
constructs may be any one of Sets 1 to 7 as defined
above, or a set based upon any other combination of
precursor and cluster polypeptide- encoding nucleic
acids. In another embodiment, the host cell may be
transformed with a  35 expression cassette of the
invention. 22 WO 2007/083112 PCT/GB2007/000138  In a
further embodiment, there is provided a library of
host cells, each one comprising a different expression
cassette of the invention.  A Lantibiotic-producing
host cell. 5 In one embodiment, the host cell may be a
lantibiotic producing host cell. A lantibiotic
producing host cell is one in which an expression
construct comprising a LanA gene, if  introduced into
the cell in the absence of any cluster gene, would be
expressed and a LanA  polypeptide produced. Such cells
include any type-B lantibiotic producing cell such as
any  strain of a bacillus, an actinomycete, or a
streptomycete, (e.g. S. lividans or S. coelicolorl 10
which produces a lantibiotic. Examples of such cells
include a cinnamycin-producing host cell
(Streptomyces cinnamoneus cinnamoneus DSM 40005), or
an actagardine-producing  Actinoplanes garbadinensis
or A. liguriae NCIMB 41362. Where the invention
relates to the productions of compounds of the formula
(I) in which -X1- 



15 X2- represent -Leu-Val-, the host cell may be A.
liguriae NCIMB 41362 without any further
modification. In one aspect, a host cell of this class
may comprise a mutation in its endogenous LantibioticA
gene such that the gene is not expressed or the gene
product is inactive. Such a host cell 20 may be
obtained by targeted homologous recombination to
delete or mutate the LanA gene of  the host cell.
Methods to achieve this are known as such in the art
and are illustrated in  Altena et al, (2000) and
W02005/093069, the disclosures of which are
incorporated herein by  reference. The resulting host
cell is referred to as a ALanA host cell. In one
particular  embodiment, the host cell is a ALigA A.
liguriae NCIMB 41362 host cell in which the ligA gene
25 has been inactivated, for example by mutation or
deletion, e.g. deletion brought about by  homologous
recombination. In another embodiment, the host cell is
a AActA A. garbadinensis  host cell in which the ActA
gene has been inactivated, for example by mutation or
deletion,  e.g. deletion brought about by homologous
recombination. 30 The transformation of a host cell of
this type with other cluster genes is also
contemplated by  the present invention, though where
the host cell provides cluster genes necessary for the
production of a lanA, the provision of such cluster
genes is optional. Non-producer cell A non-producer
cell may be any host cell in which expression of a
LanA gene encoding a  35 precursor polypeptide capable
of being converted to actagardine or a variant
thereof, or to a  compound of the invention, can
produce such a product provided the LanA gene is
introduced 23 WO 2007/083112 PCT/GB2007/000138  into
the cell as part of a set of expression constructs
which are capable of converting a  precursor
polypeptide to actagardine or a variant thereof, or to
a compound of the invention. A non-producer host cell
may be a bacterial host cell. Bacterial host cells
include an  5 actinomycete, or a streptomycete, e.g.
S. lividans,S. coelicolor or S. cinnamoneus. Host
cells may be those in which the lanO gene is
inactivated by mutation or deletion (or in the  case
of non-producer cells, not present), or those in which
the expression of the lanO gene is  increased, e.g. by
provision of two or more copies of the gene or by
linking the gene to a 10 promoter which enhances
expression in the host cell. Modulation of the lanO
gene in this  manner may be desirable to alter the
relative levels of oxidized (Y = -S(O)) and reduced (Y
= - S-) forms of compounds of the invention produced
in the host cell. Production of Compounds of the
Invention Compounds of the invention may be produced
by expression of a nucleic acid, for example in  15
the form of an expression construct encoding a
precursor polypeptide carried in a recombinant
expression vector, in a host cell which carries a LanA
gene together with where necessary,  associated
cluster genes required for conversion of the precursor
polypeptide to the product.  As noted above, where the
invention relates to the productions of compounds of
the formula  (I) in which -X1-X2- represent -Leu-Val-,
the host cell may be A. liguriae NCIMB 41362 20
without any further modification. The introduction of
the expression cassette, or vector(s) into a host cell
may (particularly for in  vitro introduction) be
generally referred to without limitation as
"transformation". This may  



employ any available technique. For bacterial cells,
suitable techniques may include calcium 25 chloride
transformation, polyethyleneglycol assisted
transformation, electroporation,  conjugation and
transfection or transduction using bacteriophages. In
one aspect, the present invention provides a method of
expressing nucleic acid of the  invention, the method
comprising providing a host cell (or other expression
system) culturing  30 the host cell, so as to express
the nucleic acid of interest. The nucleic acid of
interest will be in an expression cassette, such that
culturing the host cell leads to the production of a
product  of the invention. Preferably the nucleic acid
of interest is expressed substantially only when the
host cell culture  35 reaches high cell density, more
preferably at or close to the stationary phase of host
cell  culture. Cell cultures at or close to stationary
phase may have OD650 values in the range of 1 24 WO
2007/083112 PCT/GB2007/000138  20. Known methods of
culturing cells are well known in the art, for example
from Sambrook et  al (1989), Ausubel et al (2002), and
(in particular for Streptomyces spp.) Kieser et al
(2000).  The expression products of the expression
systems may be collected and purified. Isolation
methods may comprise capture from the fermentation
medium using solvent extraction 5 techniques,
adsorption resin such as hydrophobic resins or
precipitation methods such as  ammonium sulfate
precipitation. Purification methods may include
chromatography techniques  such as ion exchange,
hydrophobic interaction, reverse phase, normal phase,
solid phase  extraction and HPLC, e.g. as described in
US 5,112,806 for the isolation of mersacidin 10
Following culture of the cell, the compounds of the
invention may be recovered from the host  cell
culture. The recovered compounds may be formulated in
the form of a pharmaceutical  composition, optionally
in the form of a pharmaceutically acceptable salt.
Where host cells produce a mixture of compounds of the
invention, e.g. those in which Y is -S- 15 or -S(O)-
or those in which Z is NH2 or Ala-, or mixtures of all
four types, the products may be  isolated using
standard separation techniques such as hplc, e.g. as
described in US  6,022,851 for the production of
Actagardine and Ala-Actagardine. The recovered
compounds may be formulated in the form of a
pharmaceutical composition,  20 optionally in the form
of a pharmaceutically acceptable salt.
Pharmaceutically acceptable salt A "pharmaceutically
acceptable salt", may be an acid addition salt in
which the base retains  the biological effectiveness
and properties of the compound and which is
physiologically  acceptable. Such salts include those
formed with inorganic acids such as hydrochloric acid,
25 hydrobromic acid, sulphuric acid, nitric acid,
phosphoric acid and the like, and organic acids  such
as acetic acid, propionic acid, glycolic acid, pyruvic
acid, oxalic acid, malic acid, malonic  acid, succinic
acid, maleic acid, fumaric acid, tartaric acid, citric
acid, benzoic acid, cinnamic  acid, mandelic acid,
methanesulfonic acid, ethanesulfonic acid,
p-toluenesulfonic acid, salicylic acid and the like.
30 Salts also include basic salts, such as an alkali
or alkaline earth metal salt, e.g. a sodium,
potassium, calcium or magnesium salt. 



Pharmaceutical Compositions The lantibiotics of the
present invention may be formulated together with one
or more other  35 pharmaceutically acceptable
ingredients well known to those skilled in the art,
including, but  25 WO 2007/083112 PCT/GB2007/000138
not limited to, pharmaceutically acceptable carriers,
adjuvants, excipients, diluents, fillers,  buffers,
preservatives, anti-oxidants, lubricants, stabilizers,
solubilisers, surfactants (e.g., wetting agents),
masking agents, colouring agents, flavouring agents,
and sweetening agents.  The formulation may further
comprise other active agents, for example, other
therapeutic or 5 prophylactic agents. Thus, the
present invention further provides pharmaceutical
compositions, as defined above, and methods of making
a pharmaceutical composition  comprising admixing at
least one active compound, as defined above, together
with one or  more other pharmaceutically acceptable
ingredients well known to those skilled in the art,
e.g.,  carriers, adjuvants, excipients, etc. If
formulated as discrete units (e.g., tablets, etc.),
each unit 10 contains a predetermined amount (dosage)
of the active compound. The term "pharmaceutically
acceptable" as used herein pertains to compounds,
ingredients,  materials, compositions, dosage forms,
etc., which are, within the scope of sound medical
judgement, suitable for use in contact with the
tissues of the subject in question (e.g., human) 15
without excessive toxicity, irritation, allergic
response, or other problem or complication,
commensurate with a reasonable benefit/risk ratio.
Each carrier, adjuvant, excipient, etc. must  also be
"acceptable" in the sense of being compatible with the
other ingredients of the  formulation. 20 Compositions
may be formulated for any suitable route and means of
administration.  Pharmaceutically acceptable carriers
or diluents include those used in formulations
suitable  for oral, rectal, nasal, topical (including
buccal and sublingual), vaginal or parenteral
(including  subcutaneous, intramuscular, intravenous,
intradermal, intrathecal and epidural)
administration. The formulations may conveniently be
presented in unit dosage form and may 25 be prepared
by any of the methods well known in the art of
pharmacy. Such methods include  the step of bringing
into association the active ingredient with the
carrier which constitutes one  or more accessory
ingredients. In general the formulations are prepared
by uniformly and  intimately bringing into association
the active ingredient with liquid carriers or finely
divided  solid carriers or both, and then, if
necessary, shaping the product. 30 For solid
compositions, conventional non-toxic solid carriers
include, for example,  pharmaceutical grades of
mannitol, lactose, cellulose, cellulose derivatives,
starch,  magnesium stearate, sodium saccharin, talcum,
glucose, sucrose, magnesium carbonate, and  the like
may be used. The active compound as defined above may
be formulated as 35 suppositories using, for example,
polyalkylene glycols, acetylated triglycerides and the
like, as  the carrier. Liquid pharmaceutically
administrable compositions can, for example, be
prepared  by dissolving, dispersing, etc, an active
compound as defined above and optional 26 WO
2007/083112 PCT/GB2007/000138  



pharmaceutical adjuvants in a carrier, such as, for
example, water, saline aqueous dextrose,  glycerol,
ethanol, and the like, to thereby form a solution or
suspension. If desired, the  pharmaceutical
composition to be administered may also contain minor
amounts of non-toxic  auxiliary substances such as
wetting or emulsifying agents, pH buffering agents and
the like, 5 for example, sodium acetate, sorbitan
monolaurate, triethanolamine sodium acetate, sorbitan
monolaurate, triethanolamine oleate, etc. Actual
methods of preparing such dosage forms are  known, or
will be apparent, to those skilled in this art; for
example, see "Remington: The  Science and Practice of
Pharmacy", 20th Edition, 2000, pub. Lippincott,
Williams & Wilkins.  The composition or formulation to
be administered will, in any event, contain a quantity
of the 10 active compound(s) in an amount effective to
alleviate the symptoms of the subject being  treated.
Dosage forms or compositions containing active
ingredient in the range of 0.25 to 95% with  the
balance made up from non-toxic carrier may be
prepared. 15 For oral administration, a
pharmaceutically acceptable non-toxic composition is
formed by the  incorporation of any of the normally
employed excipients, such as, for example,
pharmaceutical grades of mannitol, lactose, cellulose,
cellulose derivatives, sodium  crosscarmellose,
starch, magnesium stearate, sodium saccharin, talcum,
glucose, sucrose, 20 magnesium, carbonate, and the
like. Such compositions take the form of solutions,
suspensions, tablets, pills, capsules, powders,
sustained release formulations and the like.  Such
compositions may contain 1%-95% active ingredient,
more preferably 2-50%, most  preferably 5-8%. 25
Parenteral administration is generally characterized
by injection, either subcutaneously,  intramuscularly
or intravenously. Injectables can be prepared in
conventional forms, either as  liquid solutions or
suspensions, solid forms suitable for solution or
suspension in liquid prior to  injection, or as
emulsions. Suitable excipients are, for example,
water, saline, dextrose,  glycerol, ethanol or the
like. In addition, if desired, the pharmaceutical
compositions to be 30 administered may also contain
minor amounts of non-toxic auxiliary substances such
as  wetting or emulsifying agents, pH buffering agents
and the like, such as for example, sodium  acetate,
sorbitan monolaurate, triethanolamine oleate,
triethanolamine sodium acetate, etc.  For topical
applications, the pharmaceutically acceptable
compositions may be formulated in a 35 suitable
ointment or gel containing the active component
suspended or dissolved in one or  more carriers.
Carriers for topical administration of the compounds
of this invention include,  but are not limited to,
mineral oil, liquid petrolatum, white petrolatum,
propylene glycol, 27 WO 2007/083112 PCT/GB2007/000138
polyoxyethylene, polyoxypropylene compound,
emulsifying wax and water. Alternatively, the
pharmaceutically acceptable compositions can be
formulated in a suitable lotion or cream  containing
the active components suspended or dissolved in one or
more pharmaceutically  acceptable carriers. Suitable
carriers include, but are not limited to, mineral oil,
sorbitan 5 monostearate, polysorbate 60, cetyl esters
wax, cetearyl alcohol, 2-octyldodecanol, benzyl
alcohol and water. 



The percentage of active compound contained in such
parental or topical compositions is  highly dependent
on the specific nature thereof, as well as the
activity of the compound and  10 the needs of the
subject. However, percentages of active ingredient of
0.1% to 10% w/w employable, and will be higher if the
composition is a solid which will be subsequently
diluted  to the above percentages. Preferably, the
composition will comprise 0.2-2% w/w of the active
agent in solution. 15 Further teaching regarding
suitable carriers, adjuvants, excipients, etc. can be
found in  standard pharmaceutical texts, for example,
Remington: The Science and Practice of  Pharmacy",
20th Edition, 2000, pub. Lippincott, Williams &
Wilkins; and Handbook of  Pharmaceutical Excipients,
2nd edition, 1994. Administration of Compounds 20
Lantibiotic compounds and compositions of the
invention may be administered to a subject in  a
method of medical treatment or prophylaxis. The
subject may be a human or animal  subject. The animal
subject may be a mammal, or other vertebrate. Thus
there is provided a compound of the invention for use
in a method of treatment or 25 prophylaxis of a
subject. There is also provided use of a compound of
the invention for the  manufacture of a medicament for
use in a method of treatment or prophylaxis of a
subject.  The method of treatment may be of a
bacterial infection, including a skin, mucosal,
enteric or  systemic infection. 30 The variants and
composition may be used for systemic treatment of
bacteraemia (including  catheter related bacteraemia),
pneumonia, skin and skin structure infections
(including  surgical site infections), endocarditis
and osteomyelitis. These and other such treatments may
be directed against causative agents such as
staphylococci, streptococci, enterococci. The 35
compounds of the invention or compositions thereof may
also be used for topical treatment of  skin infections
including acne ie. Propionibacterium acnes. The
variants and compositions  28 WO 2007/083112
PCT/GB2007/000138  thereof may also be used in the
treatment of eye infections, such as conjunctivitis,
and for oral  treatment for gut super-infection, such
as that caused by Clostridium difficile including
multiply-resistant C. difficile (pseudomembranous
colitis), or gut infections associated with
Helicobacter pylori. 5 The variants may also be used
in the treatment or prevention of infection of the
skin in wounds  or burns. In addition, the variants
and compositions thereof may be used in prophylactic
methods, such as for the clearance of the nares to
prevent transmission of MRSA. This may  be practiced
on subjects at risk of infection (e.g. patients
entering a hospital) or on health 10 professionals or
other carers at risk of being carriers of such
infections. Prophylactic  clearance of gut flora ahead
of abdominal surgery is also contemplated. The
compounds according to the invention can be
administered enterally (orally), parenterally
(intramuscularly or intravenously), rectally or
locally (topically). They can be administered in  15
the form of solutions, powders (tablets, capsules
including microcapsules), ointments (creams 



or gel), or suppositories. Possible auxiliaries for
formulations of this type are the  pharmaceutically
customary liquid or solid fillers and extenders,
solvents, emulsifiers,  lubricants, flavor corrigents,
colorants and/or buffer substances. As an expedient
dose, 0.1- 1000, preferably 0.2-100, mg/kg of body
weight are administered. They are expediently 20
administered in dose units which contain at least the
efficacious daily amount of the  compounds according
to the invention, e.g. 30-3000, preferably 50-1000,
mg. The experimental basis of the present invention,
including its best mode, will now be further
described in detail, by way of example only, with
reference to the accompanying drawings.  25 EXAMPLE 1
- Cloning of Gene Clusters Identifying and cloning the
actagardine biosynthetic gene clusters from A.
garbadinensis and  A. liguriae. 30 O/SBDIG-1 is a
digoxigenin (DIG)-labelled degenerate oligonucleotide
composed of 48 bases.  It was designed by translating
the known amino acid sequence of actagardine and
considering  codon usage for Actinoplanes. Southern
hybridisation analysis of genomic DNA isolated from
A. garbadinensis and digested using the restriction
enzyme Ncol, identified a -3kb fragment  which
hybridised to O/SBDIG-1. The Ncol digest of the
genomic DNA was repeated and DNA 35 fragments of -3kb
were isolated and cloned into Ncol cut pLITMUS28
(NEB). The resulting  plasmids were introduced into E.
coli DH1 OB cells and then analysed by Southern 29 WO
2007/083112 PCT/GB2007/000138  hybridisation using the
probe O/SBDIG-1. A hybridising clone was identified
and submitted for  sequence analysis. Sequencing
revealed that this plasmid designated pLITAGO1
consists of  DNA encoding the lanA structural gene for
actagardine biosynthesis (actA) together with an
upstream region believed to encode a portion of an ABC
sugar transporter and a region 5 downstream partially
encoding Ian M (actM). The primers O/ACT08F and
O/ACT09R were designed based upon sequence from
pLITAGO1. Using these primers in a PCR reaction
together with DIG-labelled dNTPs (Roche)  and pLITAGO1
as a template, a 2296bp DIG-labelled DNA fragment was
generated and 10 designated SBDIG-2. Two cosmid
libraries were generated by cloning Sau3AI digested
genomic DNA from A.  garbadinensis ATCC 31049 and A.
liguriae NCIMB 41362, into the cosmid SuperCosl
(Stratagene) previously digested using BamHl. Each
cosmid library was analysed by Southern 15
hybridisation using SBDIG-1. Twenty-five cosmids from
each library believed to hybridise to  SBDIG-1 were
selected and re-analysed via Southern hybridisation
using the probes  O/SBDIG-1 and SBDIG-2. Nine cosmids
derived from genomic DNA from A. garbadinensis  and
eleven cosmids derived from genomic DNA from A.
liguriae hybridised to both probes.  DNA was isolated
from each cosmid and sequenced using the primers T3
and T7. The 20 cosmids CosALO2 and CosAG14 were
subsequently fully sequenced (Sequencing facility,
Department of Biochemistry, University of Cambridge).
Materials and Methods  Strains  



Bacterial strains used in the present invention are
summarised in Table 5.  25 Vectors The cosmid
SuperCosl was obtained from Stratagene. The plasmid
pLITMUS was obtained from New England Biolabs.  30 WO
2007/083112 PCT/GB2007/000138  Primers Primer name
SEQ. ID Sequence 5'-3' O/SBDIG-1 300
TGGGTSTGCACSCTSACSATCGARTGCGGNACSG  TSATCTGCGCSTGC
O/ACT08F 301 TCCAGCACGCGCGGGG O/ACT09R 302
GTTCGACCAGCCGCCC  Southern hybridisation Labelling of
DNA probe DNA hybridisation probes were prepared using
the Digoxygenin (DIG) PCR DNA labeling and  5
detection kit supplied by Roche, according to their
instructions. Transfer of DNA to nylon membrane The
DNA of interest was initially separated by agarose gel
electrophoresis and transferred to a  nylon membrane
(Hybond-N, Amersham Int., UK) using a vacuum blotter
(Q BIO gene). The  time taken for depurination of the
DNA using 0.5 M HCI was judged by the time taken for
the 10 bromophenol blue marker band to turn completely
yellow (typically 15-20 min for a 0.7%  agarose gel).
The DNA was then systematically denatured with 1.5 M
NaCl, 1.5 M NaOH and  then neutralised using 0.5 M
Tris, 1.5 M NaCl, pH 8.0 fora further 15-20 min each.
Complete  blotting of the DNA was facilitated by
flooding with 20 x SSC for a minimum of 60 min. After
removing the blotted membrane from the vacuum it was
left to air dry at room temperature. 15 The DNA was
cross-linked by placing the membrane (DNA face down)
on a UV  transilluminator (UVP) and exposing it to UV
at a wavelength of 365 nm for 5 min.  Colony lifts and
hybridisation Colonies to be screened by hybridisation
were transferred onto a nylon membrane (Roche
diagnostics). This was achieved by placing the
positively charged nylon membrane over the  20
colonies and pressing firmly for 1 min to ensure
effective transfer. Reference points were marked on
the membrane to indicate its orientation with respect
to the colonies. Following this,  the membrane was
removed and prepared for hybridisation as directed in
the Roche user's  manual (DIG Application manual for
filter hybridisation). Hybridisation and development
of membranes 25 DNA was hybridised with the prepared
probe overnight (-16hr) at 68C in a HB-1 000
hybridisation oven (UVP). Following hybridisation the
membrane was washed for 2 periods of  5 min at room
temperature using 2 x salt sodium citrate (SSC) + 0.1
% sodium dodecyl  sulphate (SDS). These washes were
followed with a second series of 2 x 15 min washes at
68C using 1 x SSC + 0.1 % SDS for the membrane
hybridised in the presence of SBDIG-1 30 and 0.1 x SSC
+ 0.1 % SDS for the membrane screened using SBDIG-2.
Membranes were  31 



WO 2007/083112 PCT/GB2007/000138  then developed as
recommended in the Roche user's manual (DIG
Application manual for  filter hybridisation).
Software  The consensus sequences were analysed using
FramePlot version 2.3.2, BioEdit sequence  5 alignment
editor, ClustalW (EMBL-EBI) and the Basic Local
Alignment Search Tool (BLAST,  NCBI). Results and
discussion  CosAG14 The cosmid, CosAG14, contains a
38168bp fragment of genomic DNA isolated from A. 10
garbadinensis. Sequence analysis has identifed DNA
encoding the leader and actagardine  prepeptide, this
gene has been assigned the name actA. Two alanine
residues lie immediately  upstream of the actagardine
prepeptide. These residues are believed to represent
the  recognition site for protease cleavage of the
leader peptide from actagardine. Partial cleavage  at
this position resulting in the retention of an alanine
is thought to result in the production of 15
ala-actagardine routinely observed in fermentation
broths of A. garbadinensis. Downstream of  the actA
gene lies a 3162bp region of DNA with strong sequence
similarity to several IanM  proteins, for example,
mrsM (30% identity) from the mersacidin gene cluster.
This putative  gene has been designated actM and is
thought to be involved in the modification of the
actagardine prepeptide, catalysing dehydration and
thioether formation. An open reading 20 frame
designated actO, that is located 11 by downstream of
actM encodes a 341-amino-acid  protein with sequence
similarity (-39% identity) to several luciferase-type
monooxygenases.  The role of the monooxygenase, ActO,
is believed to be to catalyse the incorporation of
oxygen generating actagardine from deoxy-actagardine.
In reverse orientation to actO and  located 62bp
downstream is the open reading frame named actR. The
protein product of this 25 orf shows sequence
similarity (-37% identity) to several two-component
response regulators.  Positioned 789bp downstream and
in the same orientation to actR lies a putative 812
amino- acid protein that shows sequence similarity
(-25% identity) to ABC transporter permeases.  This
putative protein designated actT is potentially
reponsible for the export of the modified  lantibiotic
from the cell. The amino acid sequences of the second
and fourth orf downstream of 30 actT show similarity
(-30% identity) to reponse regulator kinases and
pencillin binding  proteins respectively. Recent work
on the nisin biosynthetic gene cluster in Listeria
monocytogenes (Gravesen et al., 2004) has demonstrated
that a histidine kinase together with  a
pencillin-binding protein and protein of unknown
function are involved in conferring nisin  resistance.
The presence of analogous genes within close proximity
to the actA may indicate 35 that these genes are
involved in an actagardine resistance mechanism.  32
WO 2007/083112 PCT/GB2007/000138  CosALO2 The cosmid
CosAL02 contains a 40402bp fragment of genomic DNA
isolated from  Actinoplanes liguriae. Sequence
analysis has identified a lanA gene encoding a
64-amino-acid  protein with strong sequence homology
(50 identical residues) to the actA gene identified in



5 the cosmid CosAG14. We have termed this species of
lanA gene as IigA. The amino acid  sequence of the
prepeptide of this lanA differs from that of
actagardine by two residues  indicated in the
alignment of the two genes shown below (SEQ. ID 119
and SEQ. ID 212):  AG actA
MSALAIEKSWKDVDLRDGATSHPAGLGFGELTFEDLREDRTIYAASSGWVCTLT
IECGTVICAC  10 64 AL 1anA
MSAITVETTWKNTDLREDLTAHPAGLGFGELSFEDLREDRTIYAASSGWVCTLT
IECGTLVCAC  64 15 The mutations VII 5L and 116V would
generate a protein with an identical mass to
actagardine  and would therefore not be distinguished
by mass spectroscopy (Ic-ms) analysis. The potential
product of the lanA gene identified in CosALO2
represents a novel lantibiotic. An open reading  frame
that lies 321 by upstream of IigA encodes a putative
286-amino acid protein that shows  sequence similarity
(46% identity) to the StrR protein of Streptomyces
glaucescens. The StrR 20 protein is a pathway-specific
DNA binding activator involved in the regulation of
streptomycin  gene expression. The sequence similarity
(31 % identity) of the orf lying downstream of IigA
suggests that it encodes for a 1046-amino-acid lanM
polypeptide (called "ligM" below)  potentially
involved in modification of the ligA prepeptide. The
start codon of the following  downstream open reading
frame, lanT (IigT), overlaps the stop codon of IigM.
LigT is a 575 25 amino-acid protein with sequence
similarity to several ABC-transporters. LanT proteins
are  responsible for the secretion of either the final
mature product or the posttranslationally  modified
product still attached to its leader sequence. As
observed in the cosmid, CosAG14,  the next orf
downstream of IigT encodes for a 347 amino-acid
protein with sequence similarity  (~38% identity) to
luciferase-type monooxygenases. This putative
monooxygenase (ligO) is 30 believed to be involved in
the incorporation of oxygen and sulfoxide bond
formation.  Positioned downstream of ligO and in
reverse orientation lies a putative 217 amino-acid
protein that shows sequence similarity (-37%) to
several two-component response regulators.  This
putative regulator has been designated ligR. 33 WO
2007/083112 PCT/GB2007/000138  Table 1- Annotation of
CosAG14 (38168bp fragment isolated from A.
garbadinensis. The SuperCosl vector backbone sequence
is omitted) Gene Description Position Frame Size AAs
Start - end  (DNA) (bp) (3AA)  orf1 Hypothetical
protein 482 - 42 -1 146 (441) MPR - RCG  orf2
Hypothetical protein 2824 - 2375 -2 149 (450) VSV -
ERA  orf3 ATPase AAA involved in 4432 - 2876 -2 518
(1557) VER - TNR  cell division orf4 Sugar hydolase
6002 - 5391 -1 203 (612) VGE - NYS  orf5 Endoglucanase
6484 - 5825 -2 219 (660) MRR - TVR  or-1`6
Cytosine/adenine 6627 -7112 +3 161 (486) MTI - PAQ
deaminase orf7 Unknown 7756- 8997 +1 413 (1242) VTT -
YDK  orf8 Unknown 9586 - 8933 -2 217 (654) VGK - FRG  



orf9 Pyruvate oxidase 11886 - 10108 -3 592 (1779) VSD
- DPS  orf10 Hydrolase or 12066- 12866 +3 266 (801)
VSR - SGT  acyltransferase orf11 Aldose epimerase
13116- 14306 +3 396 (1191) MTE - TAD  orfl2 ABC sugar
transport 14385 - 15521 +3 378 (1137) MPR - AHG
periplasmic component orfl3 ABC sugar transport 15514
- 16572 +1 352 (1059) MDD - GRS  permease orf l4 ABC
transport protein. ATP- 16569 - 17330 +3 253 (762) MTA
- RGR  binding orfl5 Hypothetical protein. 18102-
17335 -3 255 (768) MES - RKR  Methyltransferase orf16
ABC transport permease 18962 - 18120 -1 280 (843) MPP
- RKG  orfl7 ABC transport permease 19896- 18991 -3
301 (906) MSA - ESE  orf l8 ABC transport substrate
21236 - 19899 -1 445 (1338) MFI - SGR  binding orf19
actA, structural gene 21572 - 21766 +2 64 (195) MSA -
CAC  orf20 actM, modification gene 21837 - 24998 +3
1053 (3162) MSP - PLT  orf21 actO,monooxygenase 25009
- 26034 +1 341 (1026) MPE - PAA  orf22 actR, response
regulator 26791 - 26096 -2 231 (696) MRS - CLS  orf23
actT, ABC transporter 29323 - 26885 -2 812 MLA - LTR
associated permease (2439bp) 34 WO 2007/083112
PCT/GB2007/000138  Gene Description Position Frame
Size AAs Start - end (DNA) (bp) (3AA)  orf24
Hypothetical protein 29462 - 30196 +2 244 (735) MIV -
RNR  orf25 Reponse regulator kinase 30235 - 31338 +1
367 (1104) VLR - ARA  orf26 Response regulator sensor
31335 - 31997 +3 220 (663) MTR - AVG  orf27 Penicillin
binding protein 32138 - 34486 +2 782 (2349) MLI - PPR
orf28 Methyltransferase 35209 - 34448 -2 253 (762) MAP
- DRR  orf29 Hydrolase 36030 - 35245 -3 261 (786) VPR
- PPP  orf30 Response regulator 36086 - 36820 +2 244
(735) VSP - TGS  orf3l Fructose biphosphate 36844 -
37689 +1 281 (846) MKD - RAW  aldolase orf32 Hydrolase
37590 -38168 +3 192 (579) MGS - DPA  35 WO 2007/083112
PCT/GB2007/000138  Table 2 - Annotation of CosALO2
(40402bp fragment isolated from A. liguriae. The
SuperCosl vector backbone sequence is omitted). Gene
Description Position Frame Size AAs Start-end  (DNA)
(bp) (3AA)  



orfl Secretion system protein 1008 - 1 -2 335 (1008)
VRL - VDI  orf2 Response regulator 2198-1122 -3 358
(1077) MSE - LFP  orf3 Hypothetical protein 3088 -
2288 -1 266 (801) MRR - WR  orf4 Hypothetical protein
4410 - 3112 -2 432 (1299) MRR - RTG  orf5 Response
regulator ATP- 5205 -4795 -2 136 (411) MWK - SAR
binding orf6 ABC sugar transporter 5516- 6607 +2 363
(1092) MFN - SAY  orf7 ABC sugar transporter ATP- 6673
-8178 +1 501 (1506) MLL - DEH  binding orf8 ABC
transport permease 8168 - 9127 +2 319 (960) MST - RTR
orf9 ABC transporter permease 9130 - 10092 +1 320
(963) MSI - RRS  protein orfl 0 Metallopeptidase
12046- -1 486 (1461) MRT - PGS  10586  orfl 1 Putative
StrR-like regulator 12460 - +1 286 (861) MDS - DAA
13320  orfl2 ligA 13641 - 13835 +3 64(195) MSA - CAC
orfl3 ligM 13907 - 17047 +2 1046 MSS - THV  (3141)
orf14 ligT, ABC transporter 17040 - 18767 +3 575
(1728) MSE - LLT  orfl5 ligO, Luciferase type 18785-
+2 347 (1044) MLS -RRW  monoxygenase 19828 orfl6 ligR,
Response regulator 20459 - -3 217 (654) MAD- ELA
19806  orfl7 ABC-transporter associated 23069- -3 814
(2445) MIF - LVR permease 20625 orfl 8
ABC-transporter. ATP-binding 23788 - -1 240 (723) MVS
- VTS  protein 23066 orfl 9 Histidine kinase 23980 -
25068 +1 362 (1089) VIA - AVP  orf2O Response
regulator 25065- +3 218 (657) MTE - GPS  25721 36 WO
2007/083112 PCT/GB2007/000138  Gene Description
Position Frame Size AAs Start-end (DNA) (bp) (3AA)
orf21 Putative membrane protein 26673 - -2 _1(9 0 6)
MPI - RFP  25768 orf22 alpha-beta hydolase 26697 - +3
290 (873) MRN - ASR  27569  orf23 Transcriptional
regulator 27574 - +1 145 (438) VRL - RLG 28011  orf24
Pyruvoyl-dependent arginine 28102 - +1 175 (528) MAD -
GMN  



decarboxylase 28629 orf25 Putative diaminopimelate
30946 - -2 406 (1221) MTL - LYA  decarboxylase 29626
orf26 Kinase 31860- -2 309 (930) VRS - PDL  30931
orf27 Transcriptional regulator 33248 - -3 367 (1104)
VVF - ANS 32145  orf28 Glycosyl transferase 33600 - +3
317 (954) MPS - NAG  34553 orf29 Glycosyl transferase
34543- +1 369 (1110) MPA-ARV  35652  orf30
Dihydrolipoamide 36432 - +3 459 (1380) MGE - INF
dehydrogenase 37811 orf3l Putative membrane protein
37973- +2 348 (1047) MTT - TPG  39019  EXAMPLE 2 -
Expression Cassette Generation of an Expression
Cassette This example illustrates the production of an
expression cassette according to the present  5
invention. This expression cassette, plasmid pAGvarX
has been designed for the efficient  generation of
variant lanA genes of the present invention which can
then be introduced into a  host cell, such as a strain
of A. garbadinensis in which the wild-type actA has
been removed  (A. garbadinensis A actA). This plasmid,
a derivative of the vector pSET152 (Bierman et al.,
1992) will integrate into the host's chromosome via
the attP attachment site. Expression of the 10 mutated
actA gene by the host organism together with the
remaining wild-type genes of the  actagardine
biosynthetic gene cluster should generate actagardine
variants. 37 WO 2007/083112 PCT/GB2007/000138
Construction of the plasmid pAGvarX Unless stated
otherwise all quoted positions relate to SEQ ID
NO:100. The scheme for the  construction of plasmid
pAGvarX is shown in Figure 3. The base adjacent to the
orf lying  upstream of the actA at postion 21237 to
the leucine residue within the actA encoding region 5
at position 21672 was amplified by PCR using the
primers O/AGvar0lbF and O/AGvarO2bR  (primer table)
and pLITAGO1 as a template. The primers were designed
to introduce a flanking  Xbal site at the 5' end and a
Bg/II site via a silent mutation at the 3' leucine
region encoding  the actA. This fragment was
introduced into dephosphorylated pUC19 previously
digested  using Smal to yield pAGvarl. 10 The region
of DNA spanning from the C-terminus of the actA to the
adjacent downstream orf  (21758-21836 inclusive) was
amplified by PCR using the primers O/AGvarO5F and
O/AGvarO6R and pLITAG01 as a template. The primers
were designed to introduce a flanking  AvrlI site at
the 5' position and an EcoRl site at the 3' end. The
resulting PCR product was 15 cloned into
dephosphorylated pUC19 previously digested using Smal
to yield pAGvar2. The  



plasmids pAGvarl and pAGvar2 were then digested using
Xbal and the PCR fragment from  pAGvarl recovered and
cloned into dephosphorylated Xbal digested pAGvar2,
the correct  orientation of the incoming fragment was
determined by restriction analysis. The resulting
plasmid pAGvar3 was subsequently digested using BgllI
and Avrll and ligated to the annealed 20
oligonucleotides O/AGvarO3F and O/AGvarO4R generating
pAGvar4. The plasmid pAGvar4  was subsequently
digested using EcoRl and Xbal and the resulting -620bp
fragment including  the annealed oligonucleotides
introduced into pSET152 previously digested using
EcoRI and  Xbal yielding the vector pAGvarX. 25 The
region of pAGvarX constructed by annealing the
respective oligonucleotides, introduce a  BsrGI site
via a silent mutation at the amino acids 6 and 7 (C
and T respectively) with respect  to the actagardine
peptide. This site can be used in conjunction with
either the upstream Bglll  site or downstream Avrll
site to introduce DNA encoding targeted mutations to
any of the  amino acids encoded within the actA
peptide. 30 EXAMPLE 3 - Host Cell This example
illustrates the production of a lantibiotic-producing
host cell in which the lanA  gene has been
inactivated. In this example, the host cell is A.
garbadinensis in which the actA  gene has been
deleted. 35 38 WO 2007/083112 PCT/GB2007/000138
Construction of the strain A. garbadinensis LI actA
The strain A. garbadinensis A actA is utilized as a
host for expressing variants of the  actagardine
structural gene actA. This strain was generated from
wild-type A. garbadinensis  using the Redirect
technology developed by Gust et al., 2002. Firstly,
the region of DNA from  5 the cosmid CosAG14 encoding
actA was replaced with the cassette SBdel-1. SBdeI-1
consists of the apramycin resistance gene (aac(3)IV)
and oriT flanked by FLP recognition  target (FRT)
sites and was amplified by PCR using the plasmid
pIJ773 as the template  together with the primers
O/SB50F and O/SB51 R which bind at 21536 and 21802 of
SEQ ID  NO:100 respectively. Following the Redirect
protocol (Gust et al., 2004), actA of CosAG14 10 was
replaced with SBdeI-1 generating the cosmid CosAG14LA.
The central part of the SBdel- 1 cassette was
subsequently removed from CosAG14LIA by FLP-mediated
excision following  step 7 of the Redirect protocol
generating CosAG14L B. Removal of this region allows
the  generation of non-polar, unmarked in-frame
deletions as well as repeated use of the same
resistance marker (Gust et al., 2003). 15 The second
stage of construction was to engineer the cosmid so
that it could be introduced  into A. garbadinensis via
conjugation. This began by first inserting CosAG14LB
into the E. coli  strain BW25113/pIJ790 by
transformation. The ampicillin gene of CosAG14AB was
then  replaced with SBdel-2 following the Redirect
protocol (Gust et al., 2004) generating the 20 cosmid
CosAG14AC. The cassette SBdel-2, like SBdel-1, houses
the apramycin resistance  gene (aac(3)IV) and oriT
flanked by FRT sites but was generated using the
primers O/SB52F  



and O/SB53R together with the template pIJ773.
CosAG14AC was used to tranform electrocompetent cells
of E. coli ET12567/pUZ8002 before  25 being conjugated
with A. garbadinensis following the Redirect protocol
(Gust et al., 2004; see  also following paragraph).
The resulting strain in which the actA gene has been
removed from  the chromosome of the wild-type producer
is A. garbadinensis A actA. In more detail, to obtain
the A. garbadinensis L1 actA strain above, CosAG14AC
was used to  30 transform electrocompetent cells of E.
coli ET12567/pUZ8002 before being conjugated with A.
garbadinensis. Apramycin resistant exconjugants were
obtained and sub-cultured through six  successive
rounds of growth in TSB without apramycin. Cells from
culture 6 were plated onto  medium 65 and incubated at
30C. After 5 days colonies were transferred and
patched out  over an area of approximately 1 cm2 onto
medium 65. After 3 days incubation at 30C the 35
patched cells were transferred to medium 65 containing
apramycin at a final concentration of  50 pg/ml.
Following 72 h incubation at 30C, cells sensitive to
apramycin were selected and  the respective patches
used to inoculate 50 ml flasks containing 10 ml TSB
and grown at 39 WO 2007/083112 PCT/GB2007/000138  30C,
250 rpm for 4 days. Genomic DNA was prepared from each
culture and analysed by  PCR using oligonucleotides
O/AGvarOlbF and O/AGvarO6r. PCR products of a size
consistent with the deletion of the actA gene were
generated. In parallel, analysis of  fermentation
broths by hplc demonstrated that these same samples
did not produce  5 actagardine. EXAMPLE 4 -
Heterologous Expression This example illustrates the
expression of actagardine from the SEQ ID NO:100 gene
cluster  in a host cell which is a non-producer cell,
S. lividans. Such host cells provide an alternative
10 means of generating active variants of these two
peptides. The cosmids CosAG14 and CosALO2 containing
the biosynthetic gene clusters encoding the
production of actagardine and deoxy-actagardine B do
not possess an origin of transfer (oriT)  necessary to
facilitate conjugal transfer to a heterologous host.
Using Redirect technology 15 (Gust et al., 2002) an
oriT together with a phage attachment site attP and
integrase (int) can  be introduced into the SuperCosl
backbone of CosAG14 and CosALO2 replacing the
neomycin resistance gene, neo. Construction of vectors
for heterologous expression. The cosmid pMJCOSI
(supplied by the JIC, Norwich) is a derivative of
SuperCos1 20 (Stratagene) in which the gene encoding
for neomycin resistance has been replaced by a
cassette (HEapra) which includes DNA encoding an oriT,
attP, integrase (int) and apramycin  resistance gene
(aac(3)IV). The cassette HEapra was isolated by
digesting pMJCOSI with  Sspl and recovering the DNA
from an agarose gel. This cassette together with
CosAG14 and  CosALO2 were used to generate the cosmids
CosAG14HEapra and CosAL02HEapra 25 respectively
following the Redirect protocol as described by Gust
et al., 2004. The cosmid CosAG14HEapra was
subsequently introduced into S. lividans via
conjugation.  Apramycin resistant exconjugants of S.
lividans/CosAG14HEapra were isolated. Three
exconjugants were used to inoculate TSB seed media. S.
lividans, A. garbadinensis and A. 



30 liguriae were grown in parallel to provide
controls. Following 48 h incubation the seed cultures
were used to inoculate a range of four different
production media namely, AAS1, GM1, GM3  and TSB.
These cultures were incubated for a total of nine days
at 30C with 1.5 ml aliquots  being removed from each
flask after 5, 7 and 9 days incubation. The aliquots
were centrifuged  at 14000 rpm (IEC micromax benchtop
centrifuge) for 10 minutes and the supernatants then
35 decanted and used undiluted for bioassays and
HPLC-MS analysis. 40 WO 2007/083112 PCT/GB2007/000138
Zones of inhibition (haloes) indicative of the
presence of a biological active compound(s) were
observed around all of the wells loaded with
supernatants of S. lividans containing the cosmid
CosAG14HEapra (S. lividans/CosAG14HEapra) except for
wells loaded with supernatant from  fermentations in
TSB where no haloes were generated. No biological
activity was observed 5 around wells loaded with
supernatant from fermentations of S. lividans grown in
any of the  four media. Haloes were evident around all
wells loaded with supernatants from cultures of A.
liguriae and A. garbadinensis where growth was
supported. All haloes were consistently  generated
from the first day of sampling on day 5 through to day
9 although a general  reduction in the diameter of the
haloes was evident. 10 HPLC-MS analysis of the
supernatants from the fermentations of S.
lividans/CosAG14HEapra  confirm the presence of peaks
with retention times and masses corresponding to
ala(O)actagardine. These same peaks were absent from
supernatants of S. lividans only.  Table 3 summarises
the HPLC-MS analyses of supernatants from fermentation
of S. lividans, 15 S. lividans/CosAG14HEapra, A.
garbadinensis and A. liguriae following incubation for
5 days.  Table 3: Sample Fermentation Concentration
Retention Molecular Identity  medium of product Time
ion (Pg/m min m/z S.lividans/ GM1 83 6.75 981
Ala(0)Actagardine  CosAG14HEapra (M+2H)+2  991
Ala(0)Actagardine M+H+Na +2  S.lividansl GM3 33 6.75
981 Ala(0)Actagardine  CosAG14HEapra (M+2H)+2 991
Ala(0)Actagardine  M+H+Na +2  S.lividans GM1 Not
Detected Not Not Not Detected  Detected Detected
S.lividans GM3 Not Detected Not Not Not Detected
Detected Detected A. garbadinensis GM1 58 6.9 945
Actagardine  M+2H +2 A. garbadinensis GM3 24 6.8 981
Ala(0)Actagardine  



(M+2H)+2  991 Ala(0)Actagardine M+H+Na +2  A. liguriae
GM1 Not detected 7.06 937 Deoxy- actagardineB  M+2H +2
A. liguriae GM3 Not detected 7.06 937 Deoxy-
actagardineB  M+2H +2 41 WO 2007/083112
PCT/GB2007/000138  EXAMPLE 5 - Antibacterial
Activities MIC Determination A selection of the
variants produced as disclosed herein above were
tested further for activity  against a range of
bacteria. Minimum inhibitory concentrations (MICs) for
all organisms with  5 the exception of Streptococcus
pneumoniae were determined by two-fold serial
antibiotic dilutions in Mueller-Hinton broth (MHB)
supplemented with calcium chloride dehydrate to a
final calcium concentration of 400pg/ml. Minimum
inhibitory concentrations (MICs) for S.  pneumoniae
were determined by two-fold serial antibiotic
dilutions in Brain Heart Infusion  (BHI) broth
supplemented with 400 pg/ml calcium chloride
dihydrate. Antimicrobial agent  10 stock solutions
were prepared and stored according to NCCLS standard
M7-A6. Actively growing broth cultures were diluted to
contain 105 to 106 CFU/ml by adjusting to an
absorbance of 0.2 - 0.3 at 600nm, equivalent to the
McFarland 0.5 standard. They were then  diluted a
further 1:100 in broth. The assays were performed in
duplicate in sterile 96-well 15 microtitre plates in a
total volume of 200 pl (160 pl broth, 20 pl
antibiotic, 20 pl inoculum) in a  concentration range
from 64 pg/ml to 0.06 pg/ml. The 12th well of the
microtitre plate  contained no antimicrobial agent.
Vancomycin was used as a reference antibiotic for
quality  control. Plates were incubated aerobically,
shaking, for 18 - 20 hours at 37C with the MIC
defined as the lowest concentration of drug that
produced no visible growth. 20 E.faeciu E.faecalis
S.aureus S.aureus S.epidermidis S.pneumoniae  19579
29212 R33 SH1000 11047 R6  Actagardine 4,4 <4, <4 16,8
8,8 8,8 <4, <4  Actagardine 4,4 <4, <4 16,16 8,8 8,8
<4, <4 AIa 0 Acta ardine 8,8 4,4 8,8 8,8 8,4 <4, <4
AIa(0)Actagardine 32, 16 8, 8 <4, <4 8, 8 8, 8 <4, <4
Deoxyactardine B 16,16 4,4 16,16 16,16 16,16 8,8
Deoxyactardine B 16,16 <4, <4 16,16 16,16 16,16 <4, <4
EXAMPLE 6 - NMR Analysis NMR Studies on Actagardine
and Deoxy-actagardine NMR spectroscopy (COSY, TOCSY,
HSQC and NOESY) was successfully used to confirm  25
the sequencing results obtained from producers of
actagardine (A. garbadinensis) and deoxy- 



actagardine B (A. liguriae). Whilst the data obtained
did not permit a completely unambiguous  assignment of
all residues, it was consistent with the structures
shown in Figure 4 and sufficient to confirm that
deoxy-actagardine B from A. liguriae has at positions
15 and 16 the  residues Leu and Val respectively. 30
42 WO 2007/083112 PCT/GB2007/000138  EXAMPLE 7 -
SYNTHESIS OF DERIVATIVES The following derivatives of
deoxy-actagardine B were made, in which the groups Z
and the C- terminal amide were as follows: Compound
Structures Compound Z C-terminal amide  I H II H N N-
( N- III H HN N  IV D-Ala H V L-Ile H  VI L-Val H  VII
L-Phe H  VIII L-Lys H  IX L-Tryp H  5 The synthesis of
the compounds I - XI was as follows:  General
procedure 1. Preparation of compounds I - Ill To a
solution of deoxy-actagardine B (20mg, 11 nmol), the
appropriate amine (11 nmol) and  diisopropylethylamine
(7.2pl, 70nmol) in dry dimethylformamide (0.8ml) were
added 200pl of  10 a solution of
benzotriazole-1-yl-oxy-tris-pyrrolidino-phosphonium
hexafluorophosphate (PyBop) (70mg, 134nmol) in dry
dimethylformamide (1.0ml). The mixture was analysed by
HPLC to follow the progress of the reaction, adding
further aliquots of the Pybop solution until  all the
starting material had been consumed. HPLC analysis at
this stage also showed  variable amounts (5-20%) of
the diamide. After completion of the reaction, the
mixture was 15 diluted with 30% acetonitrile in 20mM
Kpi aqueous phosphate buffer, pH7 (10ml) and the
monoamide was purified by preparative HPLC using the
conditions described in Table 4. The  appropriate
fractions were concentrated to 25% of their original
volume and desalted by  loading on to a preconditioned
C18 Bond Elut column (500mg) which was subsequently
washed by sequential elution with two column volumes
of 30, 40, 70 and 90% aqueous 20 methanol. Evaporation
of the appropriate fractions gave the desired products
as white solids.  43 WO 2007/083112 PCT/GB2007/000138
Compound I : Deoxv-Actagardine B
N43-dimethylaminopropy17 monocarboxamide Was obtained
from coupling of deoxyactagardine B and
3-(dimethylamino)propylamine  



according to General Procedure 1. Yield 18mg, 85%
yield. [M+2H 2+] calculated 979.0, found  980.2 5
Compound 11: Deoxv-Actagardine B
N-[1-(1-methyl-4-piperidinyl)piperazinel
monocarboxamide Was obtained from the coupling of
deoxyactagardine B and 4-(piperidino)piperazine
according  to General Procedure 1. Yield 8mg, 37%
yield. [M+2H 2+] calculated 1019.5, found 1020.0;
[M+3H 3+] calculated 680.0, found 680.0 10 Compound
III: Deoxy-Actagardine B
[1-(3-dimethylaminopropyl)piperazinel  monocarboxamide
Was obtained from the coupling of Deoxy-actagardine B
and 1-(3- dimethylaminopropyl)piperazine according to
general procedure 1. Yield 10mg, 46% [M+2H  2+]
calculated 1013.5, found 1014.0 15 General procedure
2. Preparation of compounds IV-IX A solution of the
appropriate Fmoc proctected amino acid (34nmol) in dry
dimethylformamide  (0.4m1) was treated with a solution
of benzotriazole-1-yl-oxy-tris-pyrrolidino-phosphonium
hexafluorophosphate (PyBop) (11.4mg, 22nmol) and
diisopropylethylamine (11 p1,68 nmol) in  dry
dimethylformamide (0.4ml). The mixture was then added
to a solution of Deoxy 20 Actagardine B (2mg, 11 nmol)
in dry dimethylformamide (0.5m1) The mixture was left
at room  temperature for 1 h, after which time
analytical HPLC (30-65% acetonitrile in 20mM Kpi
aqueous phosphate buffer, pH7) showed complete
conversion of the starting material. The  reaction
mixture was diluted with 40% aqueous methanol (20ml)
and the mixture was passed  through a C18 Bond Elute
column (500mg) that had been preconditioned by washing
with two 25 column volumes of 100% methanol followed
by two column volumes of water. The column  was eluted
sequentially with two column volumes of 40, 50, 60,
70, 80, 90 and 100% aqueous  methanol. The fractions
were analysed by HPLC and the fractions containing the
Fmoc- protected coupling product were evaporated to
dryness. The residue was taken up in
dimethylformamide (1 ml) and piperidine (50p1) was
added to remove the Fmoc protecting 30 group. Progress
of the reaction was monitered by HPLC and after
complete consumption of  the starting material the
solution was diluted into 30% aqueous methanol (20m1).
The mixture  was then eluted through a C18 Bond Elut
cartridge (500mg) as previously described and the
product obtained after evaporation of the appropriate
fractions was further purified by preparative HPLC
using the conditions described in Table 4. The
appropriate fractions were  35 concentrated to 25% of
their original volume and desalted by loading on to a
preconditioned  44 WO 2007/083112 PCT/GB2007/000138
C18 Bond Elut column (500mg) which was subsequently
washed by sequential elution with  two column volumes
of 30, 40, 70 and 90% aqueous methanol. Evaporation of
the appropriate fractions gave the desired products as
white solids.  Compound IV: D-Ala (0)deoxy-actagardine
B 5 Was prepared according to general procedure 2 from
Deoxy-actagardine B and Fmoc-D- alanine in 74% yield.
[M+2H 2+] calculated 972.5, found 973.0 043/188  



Compound V : L-Ile(0)deoxy-actagardine B Was prepared
according to general procedure 2 from
Deoxy-actagardine B and Fmoc-L- 10 isoleucine in 27%
yield. [M+2H 2+] calculated 993.5, found 993.8
Compound VI : L-Va10deoxyactagardine B Was prepared
according to general procedure 2 from
Deoxy-actagardine B and Fmoc-L-valine  in 55% yield.
[M+2H 2+] calculated 986.5, found 985.9. Compound VII
: L-Phe(O)deoxyactagardine B 15 Was prepared according
to general procedure 2 from Deoxy-actagardine B and
Fmoc-L- phenylalanine in 22% yield. [M+2H 2+]
calculated 1010.5, found 1010.9. Compound VIII:
L-Lys(0)deoxyactagardine B Was prepared according to
general procedure 2 from Deoxy-actagardine B and
Bis(Fmoc)-L- lysine in 45% yield. [M+2H 2+] calculated
1001.0, found 1001.6 20 Compound IX :
L-Tryp(0)deoxyactagardine B Was prepared according to
general procedure 2 from Deoxy-actagardine B and
Fmoc-L- tryptophan in 55% yield. [M+2H 2+] calculated
1030.0, found 1029.9. EXAMPLE 8 - FURTHER
ANTIBACTERIAL DATA  25 MIC Determination
Staphylococcus, Streptococcus, Enterococcus spp.
Minimum inhibitory concentrations (MICs) were
determined and antimicrobial agent stock  solutions
were prepared and stored according to the NCCLS
reference microdilution broth  method for aerobic
bacteria (M7-A6, 2003). MICs were determined by
two-fold serial antibiotic 30 dilutions in
Mueller-Hinton broth (MHB) or Brain Heart Infusion
(BHI) broth (S. pneumoniae).  Actively growing broth
cultures were adjusted in sterile broth or by direct
colony suspension  (S. pneumoniae) to a turbidity
equivalent to the McFarland 0.5 standard (1 x 108
CFU/ml),  then further diluted in sterile broth for a
final inoculum in sterile 96-well microtitre plates of
approximately 5 x 105 CFU/ml. The assays were
performed in duplicate with Enterococcus 45 WO
2007/083112 PCT/GB2007/000138  faecalis ATCC 29212
included as a reference control strain and Vancomycin
as a reference  antibiotic for quality control. Plates
were incubated aerobically, shaking, for 18 - 20 hours
at  37C with the MIC defined as the lowest
concentration of drug that produced no visible growth.
5 Clostridium difficile Minimum inhibitory
concentrations (MICs) for C. difficile were determined
and antimicrobial  agent stock solutions were prepared
and stored according to the NCCLS reference agar
dilution method for anaerobic bacteria (M11-A5, 2001).
Two-fold serial antibiotic dilutions  were prepared in
Wilkens-Chalgren agar (WCA). Test organisms were
selected from 48 hour 10 growth on Braziers (C.C.E.Y.)
agar, subcultured in Schaedler broth to a density
equivalent to a  McFarland 0.5 standard (1 x 108
CFU/ml), with a final inoculum onto WCA plates of
approximately 105 CFU/spot. Bacteroides fragilis ATCC
25285 was included as a reference  control strain and
Metronidazole was used as a reference antibiotic for
quality control. All  manipulations were performed in
duplicate in ambient atmosphere in pre-reduced media
with 



15 only brief exposure to oxygen. Plates were
incubated anaerobically for 48 hours at 37C with  the
MIC defined as the concentration of drug where a
marked reduction occurred in the  appearance of growth
on the test plate compared to growth on the anaerobic
control plate.  Pro,oionibacterium acnes Test
organisms were selected from 3-7 day growth on
Wilkens-Chalgren agar (WCA)  20 supplemented with
furazolidone (1-2 pg/ml). Fresh Wilkens-Chalgren broth
(WCB) was  inoculated by direct colony suspension with
single colonies of P. acnes and adjusted to a  density
equivalent to the McFarland 0.5 standard (1 x 108
CFU/ml), then further diluted in  sterile WCB for a
final inoculum in sterile 96-well microtitre plates of
approximately 105  CFU/ml. Two-fold serial antibiotic
dilutions were performed in sterile water with stock
25 solutions prepared and stored according to NCCLS
standards (M11-A5, 2001). The assays  were performed
in duplicate with Vancomycin and Clindamycin used as
reference antibiotics  for quality control. Plates
were incubated anaerobically for 48-72 hours at 37C
with the MIC  defined as the concentration of drug
where a marked reduction occurred in the appearance of
growth on the test plate compared to growth on the
anaerobic control plate. All manipulations 30 were
performed in duplicate in ambient atmosphere in
pre-reduced media with only brief  exposure to oxygen.
Culture media were supplemented with calcium ions (as
calcium chloride) at 50pg/ml except  where higher
concentrations are indicated. MIC values in pg/ml are
shown in the following  35 Tables: 46 WO 2007/083112
PCT/GB2007/000138  Table 6: MIC values against
Enterococci, Streptococci and Staphylococci AIa(O)-
deoxyactagardine- Deoxyactagardine- Organism B B  M.
luteus 4698 +200 pg/ml Ca2+ 4 8 E. faecalis 29212 16
16  E. faecalis 29212 +200 pg/ml Ca2+ 4 8  E. faecalis
29212 +400 pg/ml Ca2+ 4  E. faecium 7131121 (VRE) >64
>64  E. faecium 7131121 (VRE) +200 pg/ml Ca 2+ >64 >64
E. faecium 7131121 (VRE) +400 pg/ml Ca 2+ 32  E.
faecium 19579 >64 >64  E. faecium 19579 +200 pg/ml
Ca2+ >64 >64  E. faecium 19579 +400 pg/ml Ca2+ 16  S.
aureus R33 (MRSA) 32 32  S. aureus R33 (MRSA) +200
pg/ml Ca2+ 16 8  S. aureus R33 (MRSA) +400 pg/ml Ca2+
16  S. aureus SH1000 16 16  S. aureus SH1000 +200
pg/ml Ca2+ 8 8  S. aureus SH1000 +400 pg/mI Ca2+ 16  



S. epidermidis 11047 16 32  S. epidermidis 11047 +200
pg/ml Ca2+ 8 16  S. epidermidis 11047 +400 pg/ml Ca2+
16  S. pnuemoniae R6 16 16  S. pnuemoniae R6 +200
pg/ml Ca2+ 32 6  S. pnuemoniae R6 +400 pg/ml Ca2+ 4
S. aureus 12232 MRSA 16  S. aureus R36 (MRSA) 16  S.
aureus R34 (MRSA) 16  S. aureus R39 (MRSA) >32  S.
aureus R40 (MRSA) >32  S. aureus W71 (MRSA) >32  S.
aureus W74 (MRSA) >32  S. aureus W96 (MRSA) >32  S.
aureus W97 (MRSA) >32  S. aureus W98 (MRSA) >32  S.
aureus W99 (MRSA) >32  S. epidermidis 7755298 (MRSE)
>32  S. epidermidis 7865688 (MRSE) >32  S. epidermidis
7753921 (MRSE) >32  47 WO 2007/083112
PCT/GB2007/000138  AIa(O) deoxyactagardine-
Deoxyactagardine- Organism B B  S. epidermidis
GRL05011 (MRSE) >32 Table 7: MIC values against
fusidic acid-resistant Staphylococcus aureus  Organism
Deoxy-Actagardine B  Fusidic acid-res S. aureus 8325-4
8, 8 Fusidic acid-res S. aureus CS1116 32,32  Fusidic
acid-res S. aureus CS957 32, 32  Fusidic acid-res S.
aureus CS767 32, 32  Fusidic acid-res S. aureus CS858
32, 32  Fusidic acid-res S. aureus CS741 32, 32
Fusidic acid-res S. aureus CS1145 16, 16  Fusidic
acid-res S. aureus CS872 16, 16  Fusidic acid-res S.
aureus CS866 32, 32  Fusidic acid-res S. aureus CS607
64, 64  Fusidic acid-res S. aureus CS22 16, 16
Fusidic acid-res S. aureus 8325-4 +200 pg/ml Ca2+ 4, 4
Fusidic acid-res S. aureus CS1116 +200 pg/ml Ca2+ 16,
16  Fusidic acid-res S. aureus CS957+200 pg/ml Ca2+
16, 16  



Fusidic acid-res S. aureus CS767 +200 pg/ml Ca2+ 16,
16  Fusidic acid-res S. aureus CS858 +200 pg/ml Ca2+
16, 16  Fusidic acid-res S. aureus CS741+200 pg/ml
Ca2+ 16, 16  Fusidic acid-res S. aureus CS1145 +200
pg/ml Ca2+ 8, 8  Fusidic acid-res S. aureus CS872 +200
pg/ml Ca2+ 8, 8  Fusidic acid-res S. aureus CS866 200
pg/ml Ca2+ 8, 8  Fusidic acid-res S. aureus CS607 +200
pg/ml Ca2+ 32, 32  Fusidic acid-res S. aureus CS22
+200 pg/ml Ca2+ 4, 4 Table 8: MIC values against
mupirocin-resistant Staphylococcus. aureus  Organism
Deoxy-actagardine B 8325-4 8, 8  GISA-2 8,8  LZ6 16,16
LZ8 16,16  LZ9 16, 16  LZ10 8,8  420 4,4 48 WO
2007/083112 PCT/GB2007/000138  1205 16, 16 1120 16,16
1454 16, 16  1086 8,8 Table 9: MIC values against
Propionibacterium acnes Organism Deoxy-Actagardine B
Propionibacterium acnes P37 (lab strain) 4, 4 P. acnes
AT1 4,4  P. acnesAT26 2, 2  P. acnes101897d 2, 2  P.
acnes PF284 (tet res) 2, 2  P. acnes PF286 (erythro &
clin res) 2, 2  P. acnes PF289 (clin and co-trimazole
res) 4, 8  Table 10: MIC values against C.difficile
AIa(O)- deoxyactagardine- Deoxyactagardine- Organism B
B  C. difficile 37779 4 4 C. difficile 19126 2 4
MIC5010 C.difficile strains 2  MIC9010 C.difficile
strains 4  



5 Table 11: MIC values against C.difficile Organism I
II III IV V VI VII VIII IX  C. difficile 37779 >8 4 4
8 1 4 1  C. difficile 19126 >8 4 4 8 2 4 2  MIC50
C.difficle 2 2 2 MIC90 C.difficile 4 4 2  49 WO
2007/083112 PCT/GB2007/000138  Materials & Methods The
materials and methods used in Examples 2-7 above are
as follows:  Media All buffers, solutions and media
were made up using reverse osmosis (RO) water and  5
contained per litre the following ingredients: AASI
ABB 13 Soluble starch 10 g Soytone peptone 5 g
Glucose 10 g Soluble starch 5 g  Peptone 5 g CaCO3 3 g
Dry corn steep liquor 1 g MOPS 2.1 g  Yeast extract 2
g Agar 20 g  Adjust pH to 6.0 Adjust pH to 7.0 GMI BHl
Lablemco meat extract 4 g Brain Heart Infusion 37 g
Peptone 4 g NaCl 2.5 g GM3 Yeast extract 1 g Arkasoy
soyflour 20 g  Soy flour 10 g Mannitol 20 g  Glucose
25 g Adjust pH to 7.0 CaCO3 5 g Adjust pH to 7.6 LA
Luria agar 40 g  Mueller Hinton Mueller Hinton broth
21 g LB For agar plates add; Luria broth 25 g  Agar
log 50 WO 2007/083112 PCT/GB2007/000138  SFM SV2  Soya
Flour 20 g Glucose 15 g  D-mannitol 20 g Glycerol 15 g
Agar 16 g Peptone 15 g NaCl 3 g  



CaCO3 1 g  Adjust pH to 7.0 TAE buffer TSB Tris 48.44
g Tryptic soy broth 30 g  EDTA 3.72 g Adjust pH to 7.0
Adjust pH to 8.3 2TY `65'  Tryptone 16 g Glucose 4 g
Yeast extract 10 g Yeast extract 4 g  NaCl 5 g Malt
extract 10 g  Adjust pH to 6.5 - 7.0 CaCO3 2 g Agar 12
g  Adjust pH to 7.2 Bioassays  Micrococcus luteus was
inoculated from frozen stock into 1 Oml Mueller-Hinton
broth and  grown overnight at 30C with shaking at 200
rpm. 1 ml of this culture was used to inoculate 5 300
ml of Mueller-Hinton agar which was then poured into
petri dishes. Wells (6 mm diameter)  placed
equidistant apart were made using a cork-borer and
subsequently loaded with 50 pl of  the respective
sample. The bioassay plate was placed into a laminar
air flow until the loaded  samples had diffused, at
which point the plates were transferred to a 30C
incubator and left  overnight. 10 Endonuclease
restriction digestions Digestions of DNA with
restriction enzymes were carried out in the supplied
buffers and in  accordance with the manufacturer's
guidelines. Typically, for preparative digests 5 fag
of DNA  was digested with 12 units of enzyme for 3 h
at the recommended temperature. For analytical  15
digests, 0.5 fag of DNA was digested with 2 units of
enzyme for 2-3 h again at the recommended temperature.
The digested DNA was analysed by agarose gel
electrophoresis.  51 WO 2007/083112 PCT/GB2007/000138
Sub-culturing exconluaants Agar plugs of patched
exconjugants were used to inoculate 50 ml flasks
containing 8 ml TSB  and 2 glass beads. The cultures
were incubated at 30C, 250 rpm for 10 days then 100 pl
5 were removed and added to 10 ml TSB in a 50 ml flask
containing 2 glass beads. The flasks  were incubated
for 2 days then I ml was removed and used to inoculate
a 50 ml flask  containing 10 ml TSB. Using 1 ml
inoculum a total of six successive rounds of growth
were  carried out each incubated for 2 days at 30C,
250 rpm. Cells from the sixth round of sub- culturing
were pelleted by centrifuging at 4000 rpm for 20
minutes (Heraeus Sepatech 10 Megafuge) then sonicated
(MSE Sanyo Soniprep 150, amplitude 10-15 microns) for
30  seconds in TSB to disrupt the mycelium. Serial
dilutions (10"1 to 10"5 in TSB) of the sonicated
cells were plated onto medium 65 and incubated at 30C.
Fermentation for heterolo ous expression 



15 50 ml conical flasks each containing 2 glass beads
and either 8 ml TSB or AAS1 media  supplemented with
nalidixic acid and the appropriate selective
antibiotic were inoculated using  agar plugs or 250 pl
of a -80C glycerol stock. Following 2 - 4 days
incubation at 30C, 200  rpm, 1.2 ml (3%) per seed
culture was used to inoculate 40 ml of the respective
production  media in 250 ml conical flasks containing
2 glass beads. These cultures were incubated at 20
30C, 200 rpm for 9 days. 1.5 ml whole broth aliquots
were removed periodically from each  culture for
analysis by bioassay and/or HPLC-MS analysis.
Fermentation of A. liguriae for the isolation of
deoxy-actagardine B 250 ml conical flasks each
containing 2 glass beads and 50 ml SV2 media were
inoculated  25 with 500 pl (1 %) of A. liguriae cells
from a glycerol stock. Following 4 days incubation at
30C,  250 rpm, 12 ml (3%) per seed culture was used to
inoculate 400 ml of GM3 in 2L conical  flasks. These
cultures were incubated at 30C, 225 rpm for nine days.
The culture broth was  harvested by centrifugation at
4000 rpm (Heraeus Sepatech Megafuge) for 30 minutes
after  which the supernatant was decanted from the
pellet of cells. 30 Fermentation of A. garbadinensis
for the isolation of actagardine and Ala(O)-
actagardine 250 ml conical flasks each containing 2
glass beads and 50 ml AAS media were inoculated  with
500 pl (1 %) of A. garbadinensis cells from a glycerol
stock. Following 9 days incubation at  35 30C, 250
rpm, 12 ml (3%) per seed culture was used to inoculate
400 ml of AAS in 2L conical 52 WO 2007/083112
PCT/GB2007/000138  flasks. These cultures were
incubated at 30C, 200 rpm for eight days. The culture
broth was  harvested by centrifugation at 4000 rpm
(Heraeus Sepatech Megafuge) for 30 minutes after
which the supernatant was decanted from the pellet of
cells. 5 Isolation of Deoxy-actagardine B for MIC
studies Diaion HP-20 resin (50 g/L) was added and
mixed with supernatant isolated from a  fermentation
of A. liguriae and left overnight at 4C. The
suspension was aliquoted into Bond  Elut columns (60
ml) and the resin washed sequentially with four bed
volumes of water  followed by three bed volumes of 25,
50, 75 and 100% methanol. HPLC analysis confirmed 10
the presence of Deoxy-actagardine B in the 50, 75 and
100% methanol fractions. These  fractions were
combined then concentrated to approximately a quarter
of the volume of the  starting pool. The concentrate
from 1 L of broth was loaded onto two C18 Bond Elut
columns  (5 g) that had been pre-conditioned by
washing with two column volumes of 100% methanol
followed by two column volumes of water. The columns
were eluted sequentially with two 15 column volumes of
50, 60, 70, 80, 90% methanol followed by two column
volumes of 100%  methanol. HPLC analysis confirmed the
presence of Deoxy-actagardine B in the 80, 90 and
100% methanol fractions, these fractions were pooled
and concentrated to a third of the  starting volume.
An equal volume of 40 mM potassium phosphate pH 2.5 in
50% methanol  was added and the concentrate then
loaded evenly onto three pre-equilibrated SCX Bond
Elut 20 columns (1g). The SCX columns were initially
washed with 40 mM potassium phosphate pH  2.5 in 50%
methanol and then eluted using 1.5 column volumes of
250 mM potassium  



phosphate pH 7.0 in 50% methanol. The eluent was
desalted by loading onto a C18 Bond Elut  column (5 g)
that had been pre-conditioned with two column volumes
of methanol followed by  two column volumes of water.
The column was washed with two column volumes of 50%
and 25 then 60% methanol. Deoxy-actagardine B was
eluted following the addition of two column  volumes
each of 70, 80, 90 and 100% methanol. Fractions
containing purified Deoxy- actagardine B as confirmed
by HPLC and LC-MS analyses were pooled and evaporated
to  dryness. 30 Isolation of Ala(0)-Deoxyactagardine B
from fermentation of A.liguriae Diaion HP-20 resin (50
g/L) was mixed with supernatant from a four litre
fermentation of A.  liguriae and left overnight at 4C.
The suspension was collected into a glass sinter
funnel and  the resin was washed sequentially with
four bed volumes of water followed by four bed
volumes of 50% Methanol. Deoxy-actagardineB and
Ala(0)-deoxyactagardine B were eluted 35 from the
resin by washing with five bed volumes of 100%
Methanol. The 100% Methanol  fraction was concentrated
to a third of the original volume and was then diluted
by addition of  53 WO 2007/083112 PCT/GB2007/000138
water to a final concentration of 60% Methanol. The
resulting solution was loaded onto four  10g C18 Bond
Elut columns prior to washing with two column volumes
of 50% Methanol.  Deoxy-actagardine B-related
components were eluted from the column using two
column  volumes of Methanol/0.5% Formic Acid. The
resulting eluent was concentrated by evaporation 5 to
40 ml and Ala(0)-deoxy-actagardine B was separated
from Deoxy-actagardine B by  preparative HPLC using
the conditions described in the table below. Column
Capitol HPLC Ltd C18 - BDS - HL5 - 26052 15cm x 20mm
Solvent A 30% ACN in 20mM Potassium Phosphate pH 5.0
Solvent B 65% ACN in 20mM Potassium Phosphate pH 5.0
`Detection 210 nm Flow Rate 10 ml/min  Time (T) = 0
min 100% A  T=1 Mi 100%A  T 29 min 35% B T = 30 min
100% B  T=33 min 100%B  T = 34 min 100% A  T = 35 min
100%A Collection Start 10 min; End 30 min; 0.5 or 0.25
minute fractions 10 Fractions containing
Ala(0)-deoxy-actagardine B (as confirmed by HPLC and
LC-MS  analyses) were desalted using C18 Bond Elut
columns as described above before being  evaporated to
dryness. Ala(0)-deoxy-actagardine B was eluted from
the column at Retention Time = 5.04 minutes.  15 MS
analysis confirmed a species of 972.2 m/z (M+2H)+2.
Isolation of actapardine and Ala(O)-actapardine for
MIC studies Actagardine and Ala(0)-actagardine were
purified using the method described for the  



purification of Deoxy-actagardine B from A. liguriae
with the exception that preparative HPLC  20 was
required to resolve Ala(0)actagardine and Actagardine
following the SCX Bond Elut step. Eluent from the SCX
Bond Elut column was concentrated by rotary
evaporation from 70 to 18  ml and the resulting
concentrate was purified by preparative HPLC using the
conditions  described in Table 4 The respective
fractions containing Actagardine and Ala(0)actagardine
54 WO 2007/083112 PCT/GB2007/000138  (as confirmed by
HPLC and LC-MS analyses) were desalted using C18 Bond
Elut columns as  described previously before being
evaporated to dryness. Table 4: Preparative HPLC
conditions for the separation of Actagardine and
Ala(0)actagardine. Column Capitol HPLC Ltd C18 - BDS -
HL5 - 26052 15 cm x 20 mm  Solvent A 30% Acetonitrile
in 20mM Potassium Phosphate pH 7.0  Solvent B 65%
Acetonitrile in 20mM Potassium Phosphate pH 7.0
Detection 268 nm Flow Rate 10 ml/min  Time (T) = 0 min
100% A  T = 1 min 100%A  T=19min 25%B  T =.20 min 100%
B  T = 25 min 100% B  T = 26, min 100% A  T=30min
100%A Collection Start 8 min; End 20 min; 1 minute
fractions  5 Agarose gel electrophoresis
Electrophoresis of DNA was carried out as described by
Sambrook et al., 1989. Agarose gels  (0.7-1 %) were
prepared in TAE buffer containing a final
concentration of 0.1 pg/ml ethidium  10 bromide to
allow visualisation of the DNA by UV light. 0.1
volumes of 10 x agarose gel loading solution was mixed
with the samples. Samples were loaded onto the gel
alongside a 100bp, 1  kb, or lambda DNA-Hindlll digest
ladders (NEB) and run at 1-5 V/cm. The gel was
visualised  at A = 300 nm and photographed using a UVP
video camera. 15 Recovery of DNA from agarose gels DNA
was excised from agarose gels and recovered using a
Qiaquick gel extraction kit  (Qiagen) and eluted in
either sterile reverse osmosis purified water,
Tris-HCI (10 mM, pH 8.5)  or TE buffer. 20 End-filling
Filling the recessed 3' termini created by digestion
of DNA with restriction enzymes was done  using E.
coli DNA polymerase Klenow fragment. In a typical
reaction 1 unit of enzyme was  55 WO 2007/083112
PCT/GB2007/000138  added per pg DNA along with 250 M
each dNTP. The reaction was incubated at 25C for 15- 



30 min and stopped by adding EDTA to a final
concentration of 10 mM. Phosphorylation of DNA 5 PCR
products were treated with T4 polynucleotide kinase at
37C for 30 min, following the  method described by
Sambrook et al., 1989. The enzyme was inactivated by
incubating at  65C for 20 min. Dephosphorvlation of
linearised vectors 10 To avoid self-ligation of
linearised vectors, 5'-phosphate groups were removed
using shrimp  alkaline phosphatase (SAP) following the
manufacturer's guidelines. In a typical reaction 1
unit  of SAP was added to the restriction mixture for
the last hour of the DNA restriction reaction.  The
enzyme was inactivated by incubating at 65C for 20
min. 15 Legations DNA ligations were performed as
described by Sambrook et al., (1989) using I unit (U)
of T4  DNA ligase in a total volume of 15 pl and
incubating for 12-16 h at 16C. Maintenance of
bacterial cultures 20 Viable cells were stored as
glycerol suspensions by freezing 0.5 ml of the
respective culture at  -80C with glycerol at a final
concentration of 10%. Single colonies of A.
garbadinensis and A.  liguriae were obtained by
streaking 50 pl from a fermentation broth or glycerol
stock onto  either medium 65 or ABB13 plates. 25
Polymerase chain reaction Polymerase chain reactions
(PCRs) were performed on a Stratagene Robocycler
Gradient96.  In a typical reaction 100-200 ng template
DNA was mixed with 20 pmol of each  oligonucleotide
primer and dNTP's at 250 pM each. Thermophilic DNA
polymerase buffer as  supplied by the manufacturer and
DMSO made up 10% (v/v) each of a final volume of 50 or
30 100 pl reaction mixture. A typical reaction began
with an initial cycle of 1 min denaturation  (94C), 1
min, YC (annealing) and 30 seconds - 3 min extension
(72C), at which point 5  units of thermophilic DNA
polymerase was added. This was followed by 30 cycles
of 94C for  1 min, YC (annealing) for 1 min and 72C
for Xmin and a final cycle of 72C for 2X min. The
extension time X, was 1 min per kb of product when Taq
polymerise was used and 2 min per 35 kb of product
when Pfu polymerase was used. The annealing
temperature Y was 55C and  56 WO 2007/083112
PCT/GB2007/000138  49C in the generation of pAGvarl
and pAGvar2 respectively. The conditions used for the
generation of SBdel-1 and SBdel-2 were as described in
the Redirect protocol (Gust et al.,  2004). Primers
Primer name SEQ ID Sequence 5'-3'  NO: O/AGvar0I bF
303 TTCTAGACGTTGTTCTCCCATTTTCAC  O/AGvarO2bR 304
AAGATCTTCGAAGGTGAGCTCGCCGAA  O/AGvar03F 305
GATCTTCGCGAGGACCGCACCATCTACGCCGCCAGCA
GCGGCTGGGTGTGTACACTGACGATCGAGTGCGGCAC
CGTGATCTGCGCCTGCTGAC  



O/AGvar04R 306 CTAGGTCAGCAGGCGCAGATCACGGTGCCGCACTCGA
TCGTCAGTGTACACACCCAGCCGCTGCTGGCGGCGTA
GATGGTGCGGTCCTCGCGAA  O/AGvar05F 307
GCCTGCTGACCTAGGTCGACGATCGT  O/AGvarO6r 308
TGAATTCGGCTGCTCCCCGCGCGAAAT O/SB50F 309
ATTCGCCCGGGAAGTCCACCGAAAGGAAGACACACCAT
GATTCCGGGGATCCGTCGACC  O/SB51R 310
GGGCGATGCCCGCCCCGGGCCGGAAACGATCGTCGAT
CATGTAGGCTGGAGCTGCTTC  O/SB52F 311
AAGTATATATGAGTAAACTTGGTCTGACAGTTACCAATG
ATTCCGGGGATCCGTCGACC O/SB53R 312
GCTTCAATAATATTGAAAAAGGAAGAGTATGAGTATTCA
TGTAGGCTGGAGCTGCTTC  5 Preparation of plasmid DNA
Plasmid DNA was prepared on a small scale (less than
20 pg preparation) by inoculating 3 ml  of sterile 2TY
or LB containing the appropriate antibiotic with
single colonies picked from 2TY  (or LA) agar plates.
The cultures were incubated overnight (12-16 h) at 37C
and 250 rpm. 10 The cells were collected by
centrifugation at 12,000 xg for 1 min and plasmid DNA
obtained  using Wizard (Promega) Miniprep kits
according to the manufacturer's guidelines. In the
case  of larger preparations of up to 100 pg of
plasmid DNA, 30 ml of 2TY cultures were grown and
plasmid DNA extracted using a Qiagen Midi-prep kit,
following the manufacturer's instructions.  All
plasmid preparations were checked by a combination of
restriction analysis and/or 15 sequence analysis.
Preparation of cosmid DNA Cosmid DNA was prepared by
inoculating 50 ml of sterile 2TY or LB containing the
appropriate antibiotic with single colonies picked
from 2TY (or LA) agar plates. The cultures  20 were
incubated overnight (12-16 h) at 37C and 250 rpm. The
cells were collected by centrifugation at 4,000rpm
(Heraeus sepatech Megafuge 2.OR) for 20 min and Cosmid
DNA  isolated using a Qiagen Midi-prep kit according
to the manufacturer's guidelines. 57 WO 2007/083112
PCT/GB2007/000138  Preparation and transformation of
electrocompetent E. coli cells. Electrocompetent E.
coli DH10B were prepared by the method of Dower et
al.. (1988).  Aliquots (60 pl) of competent cells were
thawed on ice and 1.8 pI of ligation mixture or
plasmid  5 DNA added. The mixture was placed into an
electroporation cuvette (Sigma 0.1 cm) and transferred
to the electroporator (Stratagene
electroporator-1000). A potential difference of 1.8
kV/mm (25 pF, 200 0) was applied and 0.5 ml of 2TY or
LB medium subsequently added. The  cells were then
incubated at 37C for 45-60 min to allow expression of
the antibiotic resistance  genes, prior to plating on
the appropriate selective medium. 10 Preparation of
genomic DNA 



Genomic DNA templates were prepared using the
procedure described by Kieser et a!.  (2000). 15
Conjugation procedure for Actinoplanes sp.
Intergeneric conjugation between E. coli and
Actinoplanes sp. was performed following the
procedure described by Heinzelmann et al. (2003),
except, the strain E. coli  ET12567/pUB8002 (Kieser et
al., 2000) was used in place of the strain E. coli
ET12567/pUB307 (Flett et al., 1997). Exconjugants were
transferred and patched out over an 20 area
approximately 1 cm2 onto medium 65 or ABBI3 containing
50 fag/ml nalidixic acid and  the relevant selective
antibiotic. These plates were incubated at 30C for 4-7
days prior to  being used as inoculum for broth
cultures. Conjugation procedure for Streptomyces sp.
25 Intergeneric conjugation between E. coli and
Streptomyces sp. was performed following the
procedure described by Kieser et a/., 2000.
Exconjugants were transferred and patched out  over an
area approximately 1 cm2 onto SFM containing 50 pg/ml
nalidixic acid and the  relevant selective antibiotic.
These plates were incubated at 30C for 4-7 days prior
to being  used as inoculum for broth cultures. 30
Table 5- Bacterial Strains  Name Description/Use
Actinoplanes Isolation of the biosynthetic gene
cluster  garbadinensis for the production of
actagardine.  ATCC31049 Actinoplanes Actinoplanes
garbadinensis ATCC31049  arbadinensis A in which the
actA gene has been removed.  58 WO 2007/083112
PCT/GB2007/000138  Name Description/Use actA
Expression of variant actA genes  Actinoplanes
Isolation of the biosynthetic gene cluster  liguriae
NCIMB for the production of deoxy-actagardine B.
41362 Expression of variant li A genes.  Escherichia
coli Generation of a cosmid library. XL1-Blue MR
Escherichia coli Routine cloning.  DHIOB Escherichia
coli Isolation of non-methylated DNA.  ET12567
Escherichia coli Intergenic transfer of DNA via
conjugation.  ET12567/ UZ8002 Escherichia co/i Strain
containing the lambda red  BW25115/pIJ790
recombination plasmid pIJ790. Facilitates  the
targetted recombination of a cassette  



flanked by FLP recognition sites. Escherichia coli
Strain containing the plasmid BT340  DH5a/BT340
facilitating FLP-mediated excision of  disruption
cassettes. Micrococcus luteus Bioassay test organism.
ATCC4698 Streptomyces Host organism for the
heterologous  lividans 1326 expression. Streptomyces
Host organism for the heterologous  coelicolor B757
expression Streptomyces Host organism for the
heterologous  cinnamoneus DSM expression 40005
Antibiotics  Antibiotic stock solutions were prepared
in water (unless stated otherwise) and filter
sterilised  by passing through a 0.22 pm Millipore
filter. Solutions dissolved in ethanol were not
sterilised 5 (Sambrook et a/., 1989). All antibiotics
were stored at -20C. In media where apramycin was
used, MgCl2 added to a final concentration of 10 mM
(from a stock of 2.5 M). Stock solution Working
concentration  Ampicillin (amp) 100 mg/ml 100 pg/mI 10
Apramycin (apra) 100 mg/ml 50 lag/ml  Carbenicillin
(car) 100 mg/ml 100 lag/ml  Chloramphenicol (cm) 25
mg/ml in ethanol 25 lag/ml  Kanamycin (kan) 50 mg/ml
50 lag/ml  Nalidixic acid (na) 25 mg/ml 25 lag/ml  15
59 WO 2007/083112 PCT/GB2007/000138  Cassettes Name
Size Source Description/Use  b SBdel-1 1462 PCR using
the Contains an origin of transfer (oriT) and  primers
apramycin resistance gene flanked by FLP  O/SB50F and
recognition target sites. The 5' and 3' regions
O/SB51 R and are homologous to DNA flanking the actA
pIJ773 as a gene from A. garbadinensis. template.
SBdel-2 1462 PCR using the Contains an origin of
transfer (oriT) and  primers apramycin resistance gene
flanked by FLP  O/SB52F and recognition target sites.
The 5' and 3' regions  O/SB53R and are homologous to
DNA flanking the plJ773 as a ampicillin resistance
gene from SuperCos1.  



template. HEapra 5247 pMJCOSI Sspl fragment isolated
from pMJCOS1.  Cassette consists of an apramycin
resistance  gene, origin of transfer (oriT),
attachment site  (attP) and 0C31 integrase. Vectors
Name Size Resistance Source Description/Use  (kb)
marker pAGvarl 3.1 amp This study. 449bp PCR fragment
generated  using the primers O/AGvar01 bF  and
O/AGvarO2bR and template  pLITAGO1 cloned into pUC19
reviousl digested using Smal.  pAGvar2 2.8 amp This
study. 91 by PCR fragment generated  using the primers
O/AGvarO5F  and O/AGvarO6R and template  pLITAGOI
cloned into pUC19 reviousl digested using Smal.
pAGvar3 3.2 amp This study. Xbal fragment (-450bp)
cloned  into pAGvar2 previously digested  using Xb 1.
pAGvar4 3.3 amp This study. Annealed oligonucleotides
O/AGvarO3F, O/AGvarO4R ligated  to pAGvar3 previously
digested  using B Ill and Avrll. pAGvarX 6.3 apra This
study. Xbal - EcoRl fragment (-650bp)  from pAGvar4
ligated to pSET152  previously digested using
EcoRl/Xbal. Variant actagardine  genes can be
assembled and  introduced into the hosts  chromosome
via the attachment  site attP. CosALO2 47.2 amp and
This study. 40402 bp Sau3AI DNA fragment  neo. from A.
liguriae cloned into  SuperCos1 previously digested
usin BamHI. 60 WO 2007/083112 PCT/GB2007/000138  Name
Size Resistance Source Description/Use (kb) marker
CosAL02HEapra 49.1 amp and This study. CosALO2 in
which the gene  



apra. encoding neomycin has been  replaced with the
HEapra  cassette. CosAG14 45 amp and This study. 38168
bp Sau3AI DNA fragment  neo. from A. garbadinensis
cloned into  SuperCosl previously digested  using
BamHl. CosAG14AA 46.3 amp, neo This study. CosAG14 in
which the actA gene  and ampra. has been replaced by
the cassette  SBdel-1. CosAG14LB 44.9 amp and This
study. CosAG14AA in which the cassette  neo. SBdel-1
has been removed by  FLP-recombinase leaving an 81 by
scar. CosAG14OC 45.5 neo and This study CosAG14OB in
which the  apra. ampicillin resistance gene has  been
replaced with the cassette  SBdel-2. CosAG14HEapra
46.9 amp and This study. CosAG14 in which the gene
apra. encoding neomycin has been  replaced with the
HEapra  cassette. plJ773 4.3 amp and John Innes
Redirect template (Gust et al.,  apra. Centre 2003)
used to generate the  (JIC), cassettes SBdel-1 and
SBdel-2.  Norwich. pLITAG01 6.1 amp. This study.
3263bp Ncol fragment isolated  from A. garbadinensis
(19955- 23217 CosAGl4rc) cloned into  pLITMUS28
previously digested  using Ncol. pLITMUS28 2.8 amp.
New Routine cloning  England  Biolabs  (NEB). pMJCOSI
9.8 amp and JIC, SuperCosl in which the gene  apra.
Norwich, encoding neomycin has been  replaced by an
Sspl fragment  consisting of an apramycin  resistance
gene, oriT, attP and  oC31 integrase. Source of
HEapra cassette. 



pSET152 5.7 apra. NRRL Conjugative plasmid which can
B14792 facilitate introduction of DNA into  the host's
chromosome via the  attP site. SuperCosl 7.9 amp and
Stratagene. T3 and T7 promoter regions  neo. flanking
a unique cloning site.  UC19 2.7 amp. NEB. Routine
cloning 61 WO 2007/083112 PCT/GB2007/000138  High
performance liquid chromatography HPLC analyses were
performed using a Hewlett Packard 1050 series HPLC
system with the  parameters as described below: 5
Column: Zorbax SB-C18, 4.6x150 mm, 5 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: Iml/min
Gradient: Time 0 min 100% A 0% B  10 Time 10 min 0% A
100% B Time 11 min 0% A 100% B  Time 11.2 min 100% A
0% B  Cycle time 15 min Injection volume: 10 pl  15
Detection: 210 nm High performance liquid
chromatography -mass spectrometry (HPLC-MS) HPLC-MS
analyses were performed on a Hewlett Packard 1050
series HPLC system linked to  a Micromass Platform LC
(operated with MassLynx version 3.5 software) with the
following 20 parameters: Column: Agilent Zorbax SB-C18
150 x 4.6mm 5p  Flow rate: 1 ml/min Mobile phase: A
10% acetonitrile, 0.1 % formic acid 90% water.  25 B
90% acetonitrile, 0.1 % formic acid, 90% water.
Linear gradient A to B over 10 minutes, hold 1 min,
B-A Wavelength: 200 - 400nm  Injection volume: 10pl
Post column split: 1:10 30 Mass spectrometer:
Micromass Platform LC  Mode: Electrospray positive
Nitrogen flow: 380 I/hr  Capillary voltage: 40V
Skimmer lens offset: 5V  35 62 
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was deposited under the Budapest Treaty on 7 December
2005 at NCIMB Ltd,  Aberdeen, AB21 9YA, Scotland, UK,
by Novacta Biosystems Limited. 5 References Altena,
K., Guder, A., Cramer, C. and Bierbaum, G. (2000).
Biosynthesis of the lantibiotic  mersacidin:
organization of a type B lantibiotic gene cluster.
Applied Environmental  Microbiology 66(6): 2565-71.'
10 Ausubel, F. M., Brent, R., Kingston, R. E., Moore,
D. D., Seidman, J. G., Smith, J. A. and  Struhl, K.
(2002). Current Protocols in Molecular Biology (5th
edition). Wiley Interscience  Publishers. Bierman, M.,
Logan, R., O'Brien, K., Seno, E. T., Nagaraja Rao, R.
and Schoner, B. E. (1992).  15 Plasmid cloning vectors
for the conjugal transfer of DNA from Escherichia coli
to  Streptomyces spp. Gene 116(1): 43-49. Chatterjee,
S., Chatterjee, S., Ganguli, B. N., Chatterjee, D. K.,
Jani, R. K. H., Rupp, R. H.,  Fehlhaber, H-W., Kogler,
H., Siebert, G. and Teetz, V. (1992) Antibiotic,
mersacidin, a process  20 for the preparation thereof
and the use thereof as a pharmaceutical. US Patent
5,112,806. Dower, W. J., Miller, J. F. and Ragsdale,
C. W. (1988). High efficiency transformation of E.
coli  by high voltage electroporation. Nucleic Acids
Research 16(13): 6127-6145. 25 Flett, F., Mersinias,
V. and Smith, C. P. (1997). High efficiency
intergeneric conjugal transfer  of plasmid DNA from
Escherichia coli to methyl DNA-restricting
Streptomycetes. FEMS  Microbiology Letters 155(2):
223-229. Gravesen, A., Kallipolitis, B., Holmstrom,
K., Hoiby, P. E., Ramnath, M. and Knochel, S.  30
(2004) pbp2229-Mediated nisin resistance mechanism in
Listeria monocytogenes confers  cross-protection to
class Ila bacteriocins and affects virulence gene
expression. Applied and  Environmental Microbiology
70(3): 1669-1679. Gust, B., Challis, G. L., Fowler,
K., Kieser, T. and Chater, K. F. (2003). PCR-targeted
35 Streptomyces gene replacement identifies a protein
domain needed for biosynthesis of the  sesquiterpene
soil odor geosmin. PNAS 100(4): 1541-1546. 63 WO
2007/083112 PCT/GB2007/000138  Gust, B., Chandra, G.,
Jakimowicz, D., Yuqing, T., Bruton, C. J. and Chater,
K. F. (2004). A  Red-mediated genetic manipulation of
antibiotic-producing Streptomyces. Advances in applied
microbiology 54: 107-128. 5 Gust, B., Chater, K. F.
and Kieser, T. E. (2002). Methods and materials for
targeted gene  disruption in actinomycete bacteria.
Patent Application WO 02/103010 Al. Heinzelmann, E.,
Berger, S., Puk, 0., Reichenstein, B., Wohlleben, W.
and Schwartz, D.  10 (2002). A glutamate mutase is
involved in the biosynthesis of the lipopeptide
antibiotic  friulimicin in Actinoplanes friuliensis.
Antimicrobial Agents and Chemotherapy 47(2): 447-457.
Kieser, T., Bibb, M. J., Buttner, M. J., Chater, K. F.
and Hopwood, D. A. (2000). Practical Streptomyces
Genetics. Norwich, John Inner Foundation.  



15 Sambrook, J., Fritsch, E. F. and Maniatis, T.
(1989). Molecular Cloning: A laboratory  manual. New
York, Cold Spring Harbor Laboratory Press. Vertesy,
L., Herbert, K., Schiell, M. and Wink, J. (2000).
Lantibiotic related to actagardine, and  20 processes
for the preparation and use thereof. US Patent
6,022,851. 64 WO 2007/083112 PCT/GB2007/000138
Sequence Listing SEQ ID NO:1 Actagardine B:
SSGWVCTLTIECGTVVCAC  SEQ ID NO:2 Actagardine B variant
VV:  SSGWVCTLTIECGTVVCAC SEQ ID N0:3 Actagardine B
variant LI  SSGWVCTLTIECGTLICAC SEQ ID NO:4
Actagardine:  SSGWVCTLTIECGTVICAC  SEQ ID NO:5 - SEQ
ID NO:10  (Null) SEQ ID NO:11 Ala-Actagardine B:
ASSGWVCTLTIECGTLVCAC SEQ ID NO:12 Ala-Actagardine B
variant VV:  AS SGWVCTLTIECGTVVCAC SEQ ID NO:13
Ala-Actagardine B variant LI  ASSGWVCTLTIECGTLICAC SEQ
ID NO:14 Ala-Actagardine:  AS SGWVCTLTIECGTVICAC SEQ
ID NO:15-SEQ ID NO:21  (Null) SEQ ID NO:22
pre-pro-Actagardine B variant VV:
MSAITVETTWKNTDLREDLTAHPAGLGFGELSFEDLREDRTIYAASSGWVCTLT
IECGTVVCAC  SEQ ID NO:23 pre-pro-Actagardine B variant
LI
MSALAIEKSWKDVDLRDGATSHPAGLGFGELTFEDLREDRTIYAASSGWVCTLT
IECGTLICAC  SEQ ID NO:24-SEQ ID NO:99 (Null) SEQ ID
NO:100 CosAG14 (38168bp)
GATCGGCCGCCGTCAGCTGGAGAAGCGCTGGCTGGCGCGGCTCACCCGCAACGG
CCACCCGCATCCGACCCGGGCG
CTGGCGCTGCGGATGGGCGCGGTGGAGTTCGCGGGGCAGCTGGCGCTGCAGCTC
GCCGACATGCGCAAGCCCGGCA
CGCCGTCAGCGACCTGACCCGCTGCTCGACGCAGCTCGCTCGCCGGTCCCGCGC
CGCGCCGATCAACTCCGGCAGC
ACGGCGCGAGCTTCAATCAGCCGGCCCGGCGCACCCCCTACGCCGGTGCGACGA
GGCATGCCCGAGACCAGCGCGG
CCGCAGAGGGCCGGTCGGCGCCGGACCGGTCAGCGCGCCCGCAATCAGGCCGGC
AGGCCCGCCCGGAGCCGGACCG
GTCGGCGCGCCCGCAATCAGGCCGACAGGCCCGCCCGGGGTCAGGCTGGTCGGC
TGCGCCGGGCCGGCAGGCCGGC
GAGCAGCGCGTCGAGCGTCTCGGCATCCGCCCAGCCGTTGACTGACACTGCGCC
TGCCGCCGTGACCGTGACCTCA  



AGGCGGTCCGGTGTCACCGCCACGTCGATCGGCGCGTCCTCGATGCGGTCGCTC
AAGCGGATGAACTGCTGGTTCG
TCGAGCCGACCCAGGGCCGCTCGTGGTCCAGCAGGTCCTGCCGGAAGGGGCCGG
CCACCAGCAGGTCCGTGGCGTC
GAGCAGTGCGGCGACGTCGGCCCGGCCGTCCGCGGCGAGAGCGCGCAGACGGGC
GTACTCGTAGCCGGTGAACGTC
ATGACCGAGCGACCCGCCTGCCGCACCCCGGCGGCCACCGCGGCGAGACCGGCC
GCCTGCTCGAACGGCTCGCCGC
CGAGCAGGGTGACACCCGTGGTGCCCGTGGCGAGCACTCGGTCCACCAACTCGG
CGGGTGCGGCCGGCACCCCACC
GCGTACGCCGAACAAATGCGGATTGAAGCATCCGGCGCACCGGATGGTGCAACC
CTGCACCCAGATCGCGGTCCGC
TCGCCCGGTCCTTCGGCGGTGGTCCGGTCGAGGAACCGGGCCACCCGCACGAGC
GGCGGCTCAGACATCGACTATC
CGACCGAAAGGCGTCTGGTTCGCTTGCGGCGGCGGCTCGCACGACAGCCGGTCC
CGGACCGCGACGAACTCGTGTG  65 WO 2007/083112
PCT/GB2007/000138
GTGCGAGCCCGGCCACGGCCGCGAACTCGCCGAGACTGGCGAATCCGCCCCGCG
CCTGCCGCGCCGCCACGACGTC
CGCCACCCGCTGCGGGGTGAGACCGGGCACGGCGGCCAACTGTTGCGCGTCCGC
GGTGTTGACATCGAGCCGCTCG
GGCGCCGGCTCCAGCAGCGAGCCCGGCACACCCCCAGCCGGCGAGCCCAGCGCG
GGCTCCAGCGGGCCGGGCGCGG
GCCCAGCGGGCCAGGCCGCTGTGGGCTCAGCCTGCCGGCCGGCTGCGGGCTCAG
CCTGCCAGCCCGCTGCCGGCTC
AGCCTGCCAGCCCGCTGCCGGCTCAGCCTGCCAGCCCGCTGCCGGCTCAGCGGG
CCGGCCCGCCGCCGGCTCAGCC
AGCGGGCCCCTCGCGGGCTCAGGCCCGGGAGTCCCTCCGTAGAACTCTTGCGGC
GAAGGAACGACACCCTGTAGTT
GCGGCGGCAGCGGAGTCGCCACGGGAGCGGGCGCGTTCGCCCACGGCGCCTGCT
GGGGCTGCGCATACCACGGCAC
GTGAGCGGCACGCCAGCGCAGCCAGGAGGCGTTGATGACGAACGCGTGCGCGAC
GCTGATCGGCCACACCATGAAC  AT
GATCGAGAACGCGAGGTTCTGCTGGAGCGAGTCCTCGGCGCCCTCACTGCCGAG
AAAGAAGCAGAAGTTGGCCA
CGACGGTGTAGAGGATCCCGGCGATCCACCACACCGGCCGCCGGGCGCGGATGC
CGACGTAGAGGAACCCGACCGC
GGAGAAACAGCTGAAGGGCACCATCGGCGCGATCACCCAGGCGCTGTGCGCGAG
GCGCCACGACAGCCGCGCCGGC
CCGGTCCGCTTGCCCGGCTCGTGACCTGGATGCGGCGGATAGGACGGATACGGC
TGCTGGTGAGCAGGCGGGAACG
GCGGCAGCGGCTGCTGACCGGAAGCAGGCGGGAACGGCGGCAGCGGCTGCTTGC
CGAACGACGGCGGGTACGCCGG
CTGCGAGGCGGGATACGGGTCCTGGCCCGGGTTAGGCGGTGTCCACGTCACGGT
TCACGATCCGTTCCCGCGCGGT
GTGCGCCTGACGCGTGTAATCCGCGGTGTACGCACTGTGCCGCACCTGCCCGCC
GACGAGATCCTCCAGAACGGCC
ACGTAGTCCAGGCAGCGCTCGCCGAGAATGTCCACGGTCTCGGCACTGACCTGG
CCGTCGGGACCGACCGTGACGA
CGATCCGAGGATTCTCCGTCATGCCCGCTCCCTCTCCACCTCGAAGACCAGGCG
CACACTGGCGTCCTGGCCGACC
GACTCCGACTCCAGCCGCAGCCCGGCCTCGGGCGCCTGCGCGCGCAGCCGCTCC
AGGACGGCCTGCTGGACCCGCC
GCCCGTACGCGGTGTCGACGGTCGTCATCAACTCGACAGCCCCTGGCTGATCGA
CGCCGGTGACGTGCGCGGCCCA
GATGCCGTCCGCGCCGCGGGTGAACGTCGCGGCGCTCTGCGTCCAGGTCGCCGA
GATCGTGTCGCCGGCGGCCGTC
ACGGTGGCTCCGGTGTCGCGCAGCGCCGCATCGAGCAGGGTGACATCGCGCATG
CGGGTCTGCACCTGGCAGATCA
GCCGGCCGTCGTCCATCCGGCCCGCGGCGGCCTGAACCGCGGCCGCGCCGGCCA
TCGCCAACGGCACCAGCAGCAG
TGAAACGCTCACCATGCCCCCCGTTCTCGCTGTGGCCACACCCTATCGGCAGGG
TGCGACAAATCATCGGTTGGTG
AGGTCCCAGTCGTCGGTGCCGGTGGCCGACACGGCGCGATTGCGGGCCCAGCCG
CGCAGGGCGTCGACCCGCTCGG
CCTGCGTCACGCTGAGCGGCACGATGCTCATCACCGCGCGTACGAGATCGTCGC
GCCGCAGTGGGCGGCGTTCGGA
GAACGCGTCGAACAGTCCCGCAATGACCGCCTGCTCTATCTCCGCGCCGGAGTA
GCCCTCGGTCAGCCCGGCCAGC
TCGGTGAGCAGCTCGGCATCGACCCGCAGCTCGCCGGCGGCACGCCGGTGCCGC
AGCGCCCGCCCGAGGTGCACCC
GCCACACCGCGACCCGCTCGGACCGGCTCGGCAGATCCACGAAGAACGTCTCGT
CGAAGCGTCCCTTGCGCAACAG
CTCCGGCGGCAGCCCGTCGAAGTCGTTGGCCGTCGCGATCACGAAGACCGGAGT
CCGCTTCTCCTGCATCCAGGTG
AGGAAGGTGCCGAAGACCCGGGCACCGGTGCCGGAATCACCCCCGGTGCCGCCG
GCGAAGCCCTTCTCGATCTCGT
CGACCCACAGGACGCACGGGGCGACCGCCTCCGCCGTACGCAATGCGGTGCGCA
TGTTGTGCTCGCTGGAACCGAC
CAGGCCGGAGAAGACACGGCCGATGTCGAAGCGCAGCAGAGGCAGGTTCCAGGC
GGTCGCGACCGCCTTGGCGGTC  



AGCGACTTGCCGCAGCCCGGCACGCCGGTGATCAGTACGCCGCGCGGCGCGGGC
AGGCCGTACCCGGCCGCCTCGT
CCAGCCAGGATCCGTTGCGTTTGACCAGCCAGGCCTTGAGGTTCTCCAGGCCGC
CGACGTCGTCGAGCACGGTTCC
GGCGGCCATGAACTCCAGCACGCCCGATTTGCGTACGGTCTGGCGCTTCTCCTC
GTGCACGATCTCCAGGTCGGCC
AGATCGAGCACGGCGTCGTTCACCATGGCCCGGGCGTACGCGTTCTCCGCCTCC
TGCATGGTCAGGCCGGCCGCGG
CCGTGACGAACCGCTCCCGGCTCTGCTCGTCGAGCTCCACCCGCAGCCGCCCGG
ACGCGGTGTTCCCGCGCACCAT
GGCGTCGAGCAGAGCGCGCAACTCCAGCTGGCCGGGCAGCGGGAAGTCGACGAT
CGTGACGTCCTTGCTCAGCTCG
ACCGGCAGGTCCAGTACCGGCGAGAGCAGCACGAGTGTCCGCGGGCTGCGGCCG
GCCCGGAACGCCTGGGCGATGT
CGCGCACCAGCCGGACGACCTCCGGGCTCTGCGCGAACAGCGGGTGCAGGTCGC
GGAAGACGAAGACAGCCGGTTC
GTCGATGCGCTGCACCGCCCTGAGCGCGTCGGTGGCCCGCTGCGCGCCCGAGCG
GGCCTCGCCGTTCGGCTGGACC
AGACCGGCGGTCAGCGACCAGGTCCAGACGGCACGTGGCACGCGGACGAGGTCG
GCGTCGCCGGCGATGCCGGCGA
GGTGGTGCAGCGCCCGCTGCTCCTCGTACGTCTCGAGGTGGAGCACCGGGAACC
GGGCCTTCAACAGCTGCGCGAA
CGTCTCCGCGAACGACCTCTCCACCGGCGCATCCTACGGCCGCGCCGGCCGGCG
TGTCAGAGCCCGGACGGGGTGC
CGGTGGCGTCGCGTGCCGTCCGGTCCTTCCCGCGCTCGACGGGTTCGTTGGGTT
GATCGGTCATGGCATCCTCCTG
CTCAGTCCGGGCGGTAGACGGCGGTGTCCCCGGACACGGCGCCGGGGTCGTACC
CCGAGCGGCCGGTTTCCTCCGT
GGTGTCCTGCTCGTCAGCGCCGGCGCCTGTCGACTCGCCGGGTTTGCGCAGTGA
CGCCGCGTATGCCGGGGTTCCG
TCCGGCTCGTCCGTGGGATGCCGCTGGAGTTGTTCTCGGTCATCGGTCATGAAC
GGCGGACTTCCCTGCAAGAGCG
CGGACAAACGTGGTCGTTTATCCCGCAGCCGGGCGGGCAGTCGTCCACCATGGA
ACCCATCGGTGACCCTGACGAG
CAGACCGGCGACTTCGCCGAAGAGCACGAACTGACCGAGGTGACAGCCGAGGAG
GACGACGACGGCGAGCCGGAGA
GCCCGGATCGCTGGACCGGCGGCATGGACTCCGACGGTCCCCCGTGACCTGCGG
CTACGATCCCTCACAGGTGCCC
GCCCCGCCGACGACCCGAGGTTCGTAGCCGTTGTCCTCCATCACCGAGCTGACC
GAGTCCGTGCGTGCCTTCGCGC
GCGAGCGCAACTGGGAGCAGTTCCACACGCCGAAGAACCTCGCGATGGCCCTGG
CCGGCGAGGTCGGTGAGCTTCT
GGCCGAGTTCCAGTGGCTGACGCCGGAACAATCAGCCGCGGTCATGCGCGATCC
CGATCTCGGCCCGCGGGTCCGG
GCCGAGATCGGAGACGTCACGATCTATCTCGTACGCCTGGCGGACGTGCTCGGC
ATCGACCTGGTCGAGGCGGCCA
CCGACAAGTTGGCGGAAGCCGGCCGCCGCTACACCGTCGAAGCCGCCCGCGACT
CGGCCGCCAAGATCGATCAGCT
GTAGTTCAGCGAGAAGTTGTTGACCGTGAAGTTGGACTGACCGGCGGTGCCGCT
GATCTCGAAGCCGAACTGCGCC
TCGCCGACCGTCACGTCACCCCACCAGCCGTTGGTGCGCAGCCAGTTCAGGATC
GCCAGGATGTCGACGGTGCCGG
AGTTCGTGTTGGTACGGATGAACGAGAAGACCGCGTTGGCGCCGTTCGACCCGC
GGTAGACGTTCCAGGTGTGCCC
GCCGACGGACAGGTTGCGGACGTTCGGCACCGCGCCGTTGGCGTCGTACTGTTC
GGCGATCGGCCCGACCGCGCCC
TGCTGGTTGGTCCAGATCATGACCTCGTAGGCGTGGTTGTTCGCCCAGATGTCG
TAGGTCGTCGAGTAGTCGCCGC  66 WO 2007/083112
PCT/GB2007/000138
TGGACGGCACCGACACGTTGAAGGAGCTCGTCAGAGAATTGAGCGAGCTCAGCG
TACGGTTGAGGGTCTTTCCGGT
GTTGGGGTAGGACTTGACCCCGCTGGTGCGCGGGTGATTCGCGACGACGCCCCA
GTTGGTGCCGCTGCGCGCCCAG
ATGGTCTGGGTGCCGGCGCCCGAGCCCCAGATGTTGTTGTGAGGATGTATCCGT
TGTTGGTCCAGTTCGCCCACTG
TCCCGAGTCGACCCAGACGGCGTCGCTCGGTACGCCGTTGGTGGGCGGCTGCGA
GCTCGGGCTGGTGGGGCCAGCC
GATCCGGTGCAGGCGGTCCCGTTGAGCGTGAACGTGCCCGGTGCCGGGGTGGCG
GCGCCGGAGCCGTTGAATCCGA
ACGACACGGTCGCGTTGGTGCCGACGGATCCGTTGTAGCCGGCGTTGCGGGCGG
TGACCTGCGATCCGCTCTGGGT
CAGGCTGGTGTTCCAGGCCTGGGTGACGGTCTGCCCGCCGGAGTAGGACCAGAC
CAACGTCCAGTTCGTGAGCGGA
TCACCCAGGTTGGTGATGGTGACGTTGGCGCCGAAGCCGCCGGGCCACTGGCTG
CTCACGGTGTAGGCGACGCGGC
AGCCGGCCGCGGCGGACGCCGGGAGCGCGGTGACGACGCCGGCACCGGCGATGA
GGGCCGCCGAGGCGGCCAGGGA
GAGCGCGAGAGTACGTCTGCGCATGCCGTTCCAATCTCGGAGGGGGAACACACG
ACGCTCGTCGAAGCGCTTCGAT
AATGAAGGCTGGGGATCTACGAGTGTCGATGCGGGATGAGGCCGATGTTACGAC
CCGCCGCCGCGGCGAGGCAACC  



GCTACCTTGGGCGCATGACGATCACCGAGACCGATCTCGCCCACCTGCGCCGAT
GCGTCGACCTGGCCCGCGAGGC
CCTCGACGACGGCGACGAGCCGTTCGGTTCCGTCCTGGTCTCCGCCGACGGCAA
GGTGCTGTTCGAGGACCGCAAC
CGGGTGAGGCACGGCGACGCCACCCAGCACCCGGAGTTCGCGATCTCCCGCTGG
GCGGCCGAGCACCTGACCCCGC
GGGAGCGCGCCAGCGCGACGGTCTACACCTCGGGCGAGCACTGCCCGATGTGCT
CAGCGAGCCACGGCTGGGTCCG
CCTGGGCCGCATCGTGTACGCGGCGTCGAGCGCCCAGCTGACCGCCTGGTACAA
GGAGTGGGGAATCCCGGCGGGC
CCGGTCGCCCCGCTACCGATCACCACAGTGGTCCCCGGCGCCGTCGTGGAGGGC
CCGGTCCCAGCCTTCGAGGCCG
AGCTGCGGGAGCTACATCGCGCCCGCTTCACCCCAGCGCAGTAGCCGCCGGACG
AAACCCGACCCTTCTCGCCAAT
GAACCGGACCTGCGAGCGTGTCTGGATTGACCGCGGAGGCCCGCAACGCCACAG
GCTCGATCTCCGTCACCGTCGG
ACCTCAGGGGCAGGTCGAGGATCTGCGCCTTGACGACCGAGTGCATGACCTCCC
ATCCCAGGAACTGAGCCAGCAG
ATCCTGACAGTGATGCGAAAGGCTCAGTACCAGCTCACCGAGTACGTCTCGGCG
CACATCCGTGACACCGTGGGCA
TGGATTCGGAGACCGGTCGCAATGTGCTCGACGCGTTCGCACAGCGCTTCCCGC
TGCCGGAGATGACCGATGAGCG
TTGAGCAGGTACAGCTGCCGATCGACGTAATCAACCGGCACACCACTACCATCG
CCGCAACCGCCGATGCCGTACG
GCAGGCCCGCGCCGCGGCAGGTCAGGCAGCCATGGACTCGCAAGCGTACGGCCA
GTTGTGTCAGTTCCTGCCGACC
GCGTTCAGCGTCGTGTTCGAGAGTGCGATCGTCGCCATGACCGGCAGCGCCGAA
GCGTTGCAGGAAACCACCTTCA
ACCTGCAGGATGCCGTCACGACGTTCAGATACACCGACGAGTCGGCCGCTCGCA
CCATCGCCTCCGCAGGTTCGCC
GCCGTGACCACACCACTTGTCGCCCAAGCCGGGGACTCCACCACGGGATTGACC
GGTCTGGGGCTCGTGGAGGACG
CCCACCAGATCGCAGAAGCCATCCGCGGGAACAGTTGGGTCGACGGCGTCCTCG
GCGGAGTCGGGGCCAGCCTCGA
CGGTCTGGCGCTGGCGATCGACCCGCTCGGCACCCTTGCCGCCTGGGGCGTCGC
CTGGCTCATCGAGCACGTCCAA
CCGCTACAAGACGCCCTGGACTGGCTGGCCGGCGACGTCGACGAGATAGCCGCC
CAAGCCGCCACCTGGCGCAACG
TCGCCGCCTTCACCGACAGCGCCCAGCAGGATTACGCCGATCGGCTCCGCACCG
AGGTCGCCGGCTGGTTCGGCGC
CTCCGGCGACGCATACCGGGCCCATGCCAGCGAACACTTGGCCGCACTGAAAGG
CATCAGCACCGCAGCCGGCGGC
ATTTCGTCCGCCGTCGAAGGCGCCGGCCTGCTCGTCAGCCTGGTGCGCGGAATT
GTCCGCGACCTGATCGCCCAGT
TCGTCGCCACTCTGGCCGTTCGGCTGCCACAATGGCTCGCCGCCGAAGGACTCA
CTCTGGGCCTCGCCACCCCCGT
TGTCGCGAGCCAAGTTGCCGCCCTCGTCGCCCGCGGGGTCAACAAGATCCAGCA
CTTCATACGGGCGCTGCTCAAC
AGCCTTCGACGGCTGATGCCCATGATCGACCGGCTGGGTGAAGTCCTGGAGCGG
CTCCGCATGCTCACCGACCGGC
TCGCAAGGTCCAGCCCCTCCACCCGCCCGGAGCCGACACCCGGCCCCGCTACTC
ACGCCGGAACCGAGAACGCATC
GGGAAACAAGCCCGAGGGCGACCTCGAACCGAACGAACCGCGCCCGGCCGAGGC
TGACGCCAGAGACAGTACGCCT
CAGGCGTTCGTGGACGAGGTCGTCAGCAACCCCCGGTCAGTCGCGGGACACTCC
GCGCAGTCCATCGCGGACCAGT
TCAACGCCGCCGGATACTCTGCGGTCGTCGAGCAGAGCACCAGGAGCGGCACCT
CGGGGAACGCCATCCAGGTACG
CATTCACGGCCACCCGGATATCACCAACATCCAGGTGCATCCGGGAGGAGGACG
GCACACGCCGGAGGGGTCCCCG
TATTGGAAAATTTCGACGAATACGGTCGGGAAGATCTGGATCATCCCCGAAAAT
TTCCGGGGCGCCGATGAACTGC
GTGGGAATGTGGTGCGCTATGACAAATAAGATCATCAAAGTGGATCGGGTGGGA
TCCGCGGGGGAAGCTGCCACGC
TCGTCGCCCTGGGCGTCGACATCGTCGGGGTCGATCTTCGTCCTGATCCGCGAT
TCGTTGATGATCGCACGCTGGA
CGCCGAACAGGTTCGCCACATCCGCGAAGCGCTGCCGCACACGACGCTGGCCGT
CACCATGGACACCGGCACCGAG
CCGGACCATGTCGTCGAACTCGCAAGGCGAATCGGCGCGGATCTGGTCCAGTCG
ATCAACGGTGTCATCCCGCCGC
TCCCAGTACGCGTCGCCCTGCGCAAGGCCGACATCGCGATTGTCTATGCGGGCA
CAGAGATCTCCCACGACGACGA
TCCCGGCTGGGTCTTCAGCGCGTACGACGACACTCCGGACCTGAACGCCGCCCT
GTTTCAAGTGGAGGTGCTTCCG
GAGTACCTCGATTCCTGGGAGTTTCTGCGTGACCGCTCCCCGGAATATGCCGAC
GAGTTCCAGATCGAAGATCTCG
ACGACCTCGGACGCGCTCGCCCCTTGGTTGCCGGCCTGAATCTCACGGCTCAGA
ACCTCGACGAGATCAGGGCACG
GCTTCCCCACGTCCGCGGTCTGGCGCTCACCCTCGCGCACGAGGCCGCGAGGAG
CGACGCGCGGTTCTTCATGTTT
CCCCACGTAGTGGACATCCTTTCGGGAGACTCGTCCGGGTGACCGGCATCGCGC
GGGAGGGGGCTGGTGTCGCAGA
GTCAGGCTGACGGCATTCCGGCGGGCCTGACGGGAGGAACCTCATGACCGGGCT
GTTCACCATGCGCAAGCACGAG  



GAGGGCGCCGGGGAGGTTCGGATCGTCGTGAGCGGCGAGATCGACGGCGATGTC
AGCGCGGCGCTCACCCTGTTCA
TCGCCAACGCCGCCGAGCAGGACGGTGTCCGATCGGTGCTGGTGGATCTGGAGC
CGGTGCTGCTGCTGGCCGCAGC
CGGGATCCGGTGCCTGCTGAGCGGCCGTGAGGCGGCTCTGCTGCAGGGCTGCTC
CTACGAGCTGGTCAACGTCCGG
CACGAGGTCGCGGATTCACTGCACGCCGCCGGCGTGGCAGATCTGCTGCTCACC
CTGCCGGTCCGCTGAGCCGGCT
CAGCTCGGGTCGTCGAAGCCCTCGTCGGCGCGTTCGCGGCGCAGGTGTGCCTCG
GCCCGGCGCGCCTGGTCACCCT
TCTCCGCTGCCAGCCCGGCGTACATGGCCTGCACCTTCTCGTACGGCTGGCCGG
GCGGCAGCAGCGGGATCGCCGG
ATCGACCACGGCCTCGATCAGCGTCGGGCGGTCCGCGGACAGCGCCGCCTCCCA
CGCGCCGGTCAGGTCGGACGGG
TCGGTGATCCGCACTCCGCGCAGGCCGAGCAGCTCGGCGTAGCGCGCGTACGGG
ACGTCGGGCAGTTCCTGCGACG  67 WO 2007/083112
PCT/GB2007/000138
TGACGAAGCGCGGCTCGCCCTCGGTCTCGCGCTGCTCCCAGCTGACCTCGGCCA
GGTCCCGGTTGTTCAGCACGCA
CACCACGAAGCGCGGGTCCGCCCAGTCGCGCCAGCGGGCGGCCACCGTGATCAG
TTCCGCCATGCCCGCCATCTGC
ATCGCGCCGTCGCCGGCCAGCACCACGACCGGGCGTTGCGGCGCCGCCAGCTTG
GCGGCGAGACCGTACGGCAACC
CGCACCCCATCGACGCCAGCGTGCTGGACAGATGCGCCGGGACACCGCGGGGCA
GCCGCAGGTGCCGGGCGTACCA
GTAGACGACCGAGCCGACGTCGACCGCGACCTGCGCGTCCGCGGGCAGGTGGTC
GGAGAGGGAGCGAATCACGTGC
TGCGGGTTGACCGGTTCGGCGGGCGCCGCGGCCCGGGCCGCGCTGATCAGGCGC
CAGCGCTGCACCCATTCCTCCA
CGCGGGCGCCCCAGGCGCCGCTTGCCCGGCTGGGCAGCAGTCCGAGCAGCTCAC
GCAAGGTTTCCACGGCGTCGCC
CAGGAGCGGGACCTCAACCGGATACCGTACGCCCAGACGGCGCCCGTCCACGTC
GATCTGTACGGCCCGCGCCTGC
CCCGGCCGGGGATAGAACTCGGTCCACGGGTCGTTCGTGCCGATCAGCAGCAGC
GTGTCGCAGTGCCGCATCAGCT
CGGCGCTGGCCGTGGTGCCCAGGTGCCCCATGACGCCGGTGTGGAACGGCAGGT
TCTCGTCGAGGACCGGCTTGCC
GAGCAGCGAGGTGGTCACGCCGGCACCGAGCCGCTGCGCCAGCTCGACGATCTC
GCGCTCCGCGCCGTACGCTCCC
TGCCCCACCATGATCGCCACCCGCTCGCCGGAGCGGAGCACCTCGGCCGCCTCG
CGCAGGTCTTCCGGGCGGGGCA
CCACCCGGGCGGGGCGCAGCCCCGCGCTCGTCGCCAGCACACCGTGCTCATGCG
CCTGCGGGTCGGGCGCCGGGGC
CGTCTGTACGTCGTGCGGCAGGACCACGCAGGTCGGGCTGCGGGTCGCGAGCGC
GGTGCGGAACGCGCGGTCGAGG
AGCATCGGCACCTGCTCGCTCGTGTGCGCGGCCTGCACGAACTGGGCGCACACG
TCGCCGAAGAGCCGCACCAGGT
CGATCTCCTGCTGGTACGCGCTGCCGAGCACCGTCGAGACCTGCTGGCCGACGA
TCGCGACGACCGGTTTGGAGTC
GAGTTTCGCGTCGTAGAGGCCGTTGAGCAGGTGCACCGCGCCGGGACCCTGGGT
GGCGAGGCAGACTCCGGCACCA
CCGGTGTACTTGGCGTGGCCGACGGCCATGAACGCCGCGCCCTCCTCGTGCCGG
GCCTGCACGAAGGTGGGCCGGC
CGGCCCGGCGCAGCGCTCCGATCACGCCGTCGATGCCGTCCCCGGAGTACCCGA
AGACCCGTTCCACGTCCCACGC
GGTCAGACGCTCCACGACCACGTCCGACACGGTCCGCTCCGTCACCGCTGCCTC
CTCACGTCACACCGGGGGCTAC
CCGCTCAGCCGCGCGGTACTCGCCTTGCGCGAAATGCGACTCGCGTGCACCTCA
CGGGCCGGGCGGACGCGGCACG
GATCTGAGCTGGTTCCCGCCCGGTTCTGATCCCCTGTGATCGGGGTACACACGT
GCGGTGAGCAGGGACAAGACGT
ACCGGCCGGTCCGTCCCGACGGGATCCGGACCACCTTCCACGACGGTGTACTCG
GGCGCATGCGGATCCGGTGCCT
GGGCGAGCCGCGTCCGGGCGTACCGGAGATCGTGATGATCCAGGGTATGACCGT
GAGTGACTATCTGCTGCCGGGT
CTGGGCGCGCTCAGCGCCTGGACCCGGGTGCACCTGGTGGAGCTGCCGGGAGGC
AGCGGCAGCGGCCGGCCGCCGC
ACGATCTCACGGTCGAGGAGTACGCGCGGGCCGCGGCCGACTGGCTGTGCGCCC
AGCGCCTGGGCCGGATCGTGCT
GGCCGGCCATTCGAGCGGCACGCAGGTGGCGGCGGAGACCGCGCTGTTGTGCCC
GGACGAGGTGGCCGGAGTGGTG
CTGGCCGGCCCGGCGATCGACCCGGTGGCCCGCGGCGGCCTGCGGGTCTTCGCG
CGCTGGTGGATCGACCGGCGCG
GCGACCCGAAGAGCCTGGACGAGGTGCACAAACCCGAACGCGAGCAGGTCGGGT
TCCGGCGGCTGTTCCAGGTGCT
GCGCGCCCACCTGCGTCACGACCTGGAGAAGCCGGTGGTCGGGCTCTGCGTGCC
GGTGCTGGTCATCCGCGGCAGC
GAGGACCGGCTCGGCACCGCGCGGTGGGCCCGGCGGCTCGCCGATCTGGCTGCC
GTGGGCGGCCGGTACGTCGAGG
TGCCGGGCACCCACTCGTTCTGCTGGCGTTACCCGCAGGCCTGGTCCGCGCCGA
TCCGTGAATTCGCCGGATGGTC  



GGTATCGGTCTCCGGCACCTGAACGGACGTTTCGGTGGCATCGCCGCCACCGCG
GGCCGGCGCATCCGCATCCACA
GTCCGGGGTGAGGGTCAGCGCCGTTCGGAGGCGGAGTGTCGATGATCGGTCAAT
TGACGTGCTTCCATGAGCCGCC
CTACGGTCCGACAGAGAAATCGTTATCCGGACCACCATCGACATCCGAATCGGT
GGCCCCGGAGCCGATCATCGAC
CGACCCCGGGCCACCCCCGCTCTTGCCAGAGGGGGCGAGGCACATGACGGAAGC
TGATCATCGTCCGACCGTTCTC
AGGAGAATCCTACGGCTGTGCGCCGTGCTTCTCATGGTGCTCGGAGTGGGCCTG
GTCGGCGCCCCGACGTCGCACG
CCGGCGGCAAGCCGACCATCTCCAAGGAGGCGTTCGGCAGCGTCGGCGGCAAGG
CCGTCGACCGGTACACCCTCAC
CAACGGGCGCCTGCAGGTGCGGATCCTCACCTACGGAGGCATCCTGCAGACCAT
CACGTTCCCCGACCACCGCGGC
CGCAGGGCCAACGTGACGCTCGGATTCAGGACCCTCGACGAGTACGTGACGACG
AAGAACCCGGCGTACTTCGGCG
CCATCATCGGCCGCTACGGCAACCGGATTGCCGACGGCCGGTTCACCCTGGACG
GCACGACCTACCAGCTGGCGAC
CAACAACGACCCGAACCACCTGCACGGCGGGGTCGTCGGCTTCGACAAGCGGGT
GTGGGACGCCACGCCGATCCGC
GACGGCGACAGCGTCGGGCTGCGCCTGACCTACACCAGCCCGCACGGCGAGGAG
AACTACCCCGGAACCCTGCGCG
TGACGATGACCTACACCGTCACCCGGCAGATGGGTATCCGGATGGACTACCGGG
CGACGACCGACAGACCGACGAT
CGTCAACCTGACCAACCACGCGTACTGGAACCTCGGCGGCGAGGGCACCGGGAC
CATCGACGACCACCTGCTGAAG
CTCAACGCCAACCGCTACACGCCGGTCGACGCCACGCTGATCCCGACGGGGGCG
ATCGACGCGGTCGCCGGCACAC
CGATGGACTTCCGCCGGCCCACGCCGATCGGCGCGCGCAACCGCGACCCGTTCC
AGCAACTGGTGTACGGGCGCGG
CTACGACCACAACTGGGTGCTGAACCGCGAGGACGGCCAGTTCCGGCGTCTCGA
GTTCGCGGCCCGGGCGGTCGAC
CCGGACAGCGGGCGGCAGCTCACCATCTACACCACCGAGCCGGGCATCCAGTTC
TACGGCGGCAACTTCCTCGACG
GCACCCTGTACGGCACCAGCGGCCGGGCCTACCGTCAGGGAGACGGTTTCGCCC
TGGAGACACAGCACTTCCCGGA
TTCTCCGAACCACGCGAACTTCCCGTCGACCGTCCTTCGACCGGGACAGACCTA
CAACTCGACGACCATCTACCAG
TTCGGTACCGCCGACTGATCGCCTCAGGCCGGCCGCCGCGGGACGGCGCGCCGC
GGCCGGCCGCACGGCAGTCAGC
GGCGGCGACTGGAGGCACACATGCCACGCATCCATCCGAAAGTCGAGGAGGCCG
TCTCTACGCTCGACCTGAACCG
GACGACACGACGCCGGCTGTTGTCCGGAACCGGGTTGTTCAGCGCCTCGCTCGC
CGCGGGCGCGCTGCTGAGCGCA
TGCAGCGACCAGAACGACGGCCAGAACCAGACCGAGGGCGCCGGTAACTTCCCG
GACACCCCCGAGTGGCGGTTCA
CATTCGTCAACCACGTGACCACCAACCCGTTCTTCACCCCGACGCAGTACGGGA
TGGAGGACGCCGCGACGCTGCT
CGGCATCGCCAAGCCGCAGTGGACCGGCTCGCAGAACTCGATCGTGGCCGAAAT
GGTGAACGCGACGAACACCGCG
GTCAGCGCAAAGGTGGACGGAATCGCCATCGCCGTGGTCGACAAGGACGCGTTC
CGGGGGCCGGTCGACCAGGCTC
TCAACGCGGGGATACCGGTGGTGTCGTACAACGCCGACGGAGCCCGGGGCGCGC
CGGGCACGAACCGGCTGGCCTA
TATCGGACAGGGCCTGTACGAGTCCGGGTACGCGCTGGGCCAGCGGGCGTTGCA
GGTGCTGGACTCCGGCGAGGTG
GCCGCCTTCATCGCCACCCCGGGCGCGCTGAACATCCAGCCGCGCATCGACGGC
GCGCAACAGGCGTTCAAGGACT  68 WO 2007/083112
PCT/GB2007/000138
CCGGCAAGCCGATCACGTTCACCGCGGTCGCCACGAACGCCGACGTGACACGCG
GTCTGTCCATCATCGACGCGTA
CGCCCAGGGGCACGCCAACCTGGCCGGCATGCTGGCGGTGGACGCCGGATCGAC
GTCGTCGGTGGGTCAGACCGTC
AAGAAGTACAACATGCGCGGCAAGGGGCTCAAGGTGGCCGGCGGGTTCGACCTG
ATCCCGGAGACGCTGACCGGGA
TCCAGGAGGGCAGCCTCGACTACACCATCGACCAGCAGCCTTATCTGCAGGGAT
TCCTGCCCGTGCTGGCGCTGTA
CTTCTACAAGGTGTCCGGCGGGCTGATCGCGCCGAGTGAGACGAACACCGGGCT
GTTGTTCGTCACCAAGGACAAC
GTCGCCCCGTACCAGAGCACGAAGAGCCGGTACGAGGGCTCCACGACCGACAAG
GTTCTCGTACCTCGCAGCGGGC
CGATCGCCCATGGATGACCGGATCTCGCCTGCGCCCGCGCAGGCGCCTTCCCTC
GAGGTCGAGCAACGCCGTGGCC
GGTGGCAGCCGGTCACGGCGGCCGGCCGGAAGGTCCTCGACGCCTTCCTGCGGC
GGCGTGAGGCCAGCGTGCTGCT
CGTCGCGATCGGCCTGATGATCTACTTTCGGGCGTCCAGCCCGGTCTTCCTGAG
CCGCGACAACCTGGTCAACATC
GCCCAGGCGACCGCGCCCGTCGCGATCATCGCGGTCGGCATCGTGCTGCTGCTG
GTCAGCGGCGAGATCGACCTGT
CCGTCGGTATCGTGGCCGCGCTGGCGCCGTTCCTGTTCCACTTCGGGATCAACT
TCTACTCGCTGCCGGTGGTGCC  



CGCCTTCGTGGTGGCGCTGGCGATCGCGGCCGGAATCGGCCTGGTGAACGGGCT
GATCGTCACGCAGCTGCACGTG
CCCTCGTTCGTGACGACGCTGGGCACGTTCTTCGCCGTGCAGGGCATCCTGCTG
ATCACGTCGCACGCCTATCCGG
TGCCGATCCCCGACGCGGCCAAGGGCACGTTCCAAACCTGGCTCGGCGCCGGGC
CGTGGGCCAGCATCACCTGGGC
GCTGATCATCGTCGCGATCTTCCACACGGTGCTGACCCTGACCCGGTGGGGCCT
GCACACCATCTCGGTCGGCGGC
AACCCGGTCGGCGCCACCGAGGCCGGCATCCGCGCCTCCCGCATCAAGATCGGC
AACTTCGTGATCACCAGCACGC
TGGGTGGGCTGGTCGGCATCATGGAGGCGTTCCGGATCAACACCATCGACCCGA
ACATCGGCGGCGGCACGACGCT
GACCTTCTACGCCATCTCGGCGGCGGTCATCGGCGGCACCGCGCTCGCCGGCGG
CTCCGGCACCATCGTCGGCGCC
TTCCTGGGCGCCCTCGTGCTGGCCGAGCTGCAGAACGGGTTCAACCTCATCGGC
TACAGCGCCAACACCATCTTCC
TCATCCTGGGCCTGGCCATCCTCGTCTCGATGATCGCCAACCAGTACCTCTCCC
GACTGCGCCGGGCAGGCCGATC
ATGACCGCGGAAACCGTGTCCGACGCGCTGCGCGTACAGAACATCGCCAAGAGA
TTCGGCGCTCTCACCGCGCTGC
AGGACGTGACCCTGCGCGTCGCCGAAGGCGAGGTGCTGGGCCTGATCGGCGACA
ACGGCGCCGGCAAGTCGACCCT
CATCAAAATCATCTGCGGGTACCACCGGCCGGACGCCGGGCGCATCTTCGTCGG
CGGCGAGGAGGTCACGCTGCGC
AGCGTCGACCACGCCCGCTCGGTCGGCATCGACGCCGTCTATCAGGACCTGGCC
CTGGTCAACGAGCTGTCCGTCT
ACCACAACATGTTCCTCAACCGGGAGCTCGTACGGTGGCCGCTGCTGAACAACC
GGGCGATGCGCCGCCGTGCCGA
GGAGCACCTGCGCGACATGGGAGTGAACCTGCCGGACGTCGGCGTCGAGGTGGC
CAAGCTCTCCGGCGGCCAGCGC
CAGGCGATCGCGGTGGCCCGCTGCGTCTACTCCGACGCCCGCATCCTGCTGCTG
GACGAGCCGCTAGCCGCGATGG
GCGCGAAGGAGGGCACGATGATCCTCGACCTGATCCGCGACCTGAAGGCGCGCG
GCAACGTGTCGATCATCATCAT
CGCGCACAACTACGCGCAGGTGCTCGACGTGTGCGACCGGGTGAACCTGCTGCA
GCACGGCCGGATCACCTTCGAC
AAGAGGTCGGCGGACACGTCGCTGGCCGAACTGACCGAGCTGGTGGTCGCCGAG
TACCGCACCGGCCGCGGGCGGT
GACGCCTCAGCGCTTGCGGCCGACTCCGCTGTACTGGCTCGCGCCGGTCGTCTC
GTCGCCGGGGTCGGGATGCCAC
TGCGGGCTCGGCACGACGCCCGGCGGGACCAGGTCCAGTCCCTCGAAGAAGCCG
GCGATCTCGTCGGGCGTATGCA
TCAGGTAGGGCACCGCACCGGAGGAGTTGTAGGCGTCCTGGGCCTGGTTGAGCG
CCTCCTCCCCGGCGACGCGCAC
ACCGTCGTTGATCGACAGGTAGCTGCCGGGCGGCAGCCCGGCCATCAGCTGCCG
GACGATGTCGCGGACCTCCGCG
GTGCTGGGGATGTGGCCGAGCACGCCGTTGAGGATCAGCGCCACCGGCCGGCCC
ATGTCGAGCTCGCGGGCGGCGA
CCGCCAGGATGTCCGCCGGTTTCTGCAGGTCACCCTCGAGGTAGACGTCGGACG
ACCCGGCCAGCAGCTCACGGCC
GTGCTCCACCGCGTACGGGTCCTTGTCGACGTAGAGGACCCGGGCGTCAGGGGC
GACCCGCTGCGCGATCTGGTGG
GTGTTGTCGACGGTGGGCAGGCCCGCGCCGACGTCGAGGAACTGGCGCACGCCG
GCCTCGCCGGCGAGGTAGCGCA
CGGCACGCGACAGGTACCGCCGGGACTCGCGGGCGATCTCGTCGATGCCGGGGA
ACACGGCACGGTACTCGTCGCC
GGCAGCGCGGTCGACCGGGAGGTTGTCGGTGCCGCCGAGCCAGTAGTTCCAGAT
GCGGGCCGACTGGGGCACCGAG
GCGCCGGACTCCATAGTCACGGATCGATAGCCTAGCCCTTGCGCGCCTGGGTGG
CGACGCCCTCGACGAAGTAGCG
CTGGCACAGGAAGAACGCGATGATCATCGGCACCGTGGTGATCACCGCGCCGGC
CAGGACGATCTCCCAGCGGGCC
TCGCCCGCCTGGCCGAACTGGTCGAGGATCGCCTTCATGCCGCGCGGCATGGTG
AACAGCGCCGGATCCCGCAGAT
AGATCAGCGGCTTGAGCAGGTCGGACCAGCTGGCCCGCAGCTCGAACACGAACG
CCACGATCAGCGCCGGCCGGCA
CAGCGGCACCGCGATGCGCCAGAACAGCCGCCAGTACCCGGCGCCGTCGACGCG
GGCCGCCTCGAACAGCTCACGG
GGCACGCCGAGGAAGAACTGCCGGATCAGGAAGATGTAGAAGGCGCTGCCGAAC
AGGTTGCCGGCCCAGAGCGGCA
CCTGCGTGGCGGCCAGGCCGAGCTCGTTCCAGATCAGGTACGTGGGGATCATGG
TGACCGCGCCGGGCAGCATCAT
CGTGCCGACGACCAGGGCGAACAACACGTTGCGCCCGGGGAAGCGGAAGTAGGC
GAAGCCGAACGCCACGACCGCG
CTGGAGATCGTGACCGCGGCCGCGGCGGCGAGTGCCACCACGACGCTGTTGAAC
ATCCAGGTCAGCACGGGCGCGG
CGTCCCAGATGGCGGTGTAGTTCCCCGGCGCCCACTCGGCGGGGAGCAGCCGGT
TGTCGAAGACGTCGGGGCGGGG
CTTGAGGGAGGCGCTGACCAGCCAGACGAACGGGTACACGAAGATCACCGCGGC
GGCGGCCAGGGCGGTCCAGAGC
ACCCAGGGATGCGGGCCGCGCGAGGTGCGCGGTGGCATGGTCCTGTCCTCAGCC
ACAGCCACGGCCTCACTCGCTC
TCGTAGTAGACGAATCGCCGGCTGAGCCGGACCTGCACGACCGTGATGATCACG
ATGATCAGGAACAGCAGCCAGG  



CCAGCGCCGAGGCGTACCCCATGTGCAGGAACTGGAAGGCCTGCTGGAACAGGT
AGACCACATAGAACAGGGCGGC
GTCGTTGCCGTACGTCTGCTGGTTGGCACTGCCGTAGAAGGCGGTGTAGACCTC
GTCGAAGGTCTGCAGCGAGGCG
ATCGTGTTGATGATCAGCGTGAAGAAGAGCGCGCCGCTGATCATCGGCACGGTG
ACCGCGCGGAACCGCGCCCACG
CCGACGCGCCGTCCATCTCGGCGGCCTCGTAGAGGTCGCGGGGCACGTTCTGCA
GCGCCGCCAGGTAGATGATGAC
CGTGCTGCCGAGGCTCCAGGCGCCGATCAGCACCAGGCCGGGCTTGATCCACGG
GCCGTCGACGGTCCAGTTCGGC
CCGTCGATGCCGACCGTGCCCAGCGCCTCGTTCACGATGCCGACCTGGCCGTTG
AACAGCAGCAGGAACAGCACGC
CCACGGCCACCTTGGGGGTGATCGTCGGCAGGTAGAAGATCGTGCGGAAGAACC
CGGCGGAGCGGCGCCCGACCCG
GGCCAGCAGCATCGCCAGGGCCAGGGACACGATCATGGTGACCGGCACGTGCAG
CGCCGTGTAGATCAGCGTGTTG  69 WO 2007/083112
PCT/GB2007/000138
GCGATGCTCGTACGCACCCGCGGGTCGGCGAGCATCTGCCGGTAGTTCTCGCCG
CCGACGAAGTCGGTGCTGGTGA
GCACGTCGTAGTCGGTGAACGACAGGACGAGGCTGGCCACCATCGGCCCCGCCA
TGAAGACCGTGAAGCCGATGAG
CCACGGCGACAGGAAACCGAAGGCGGCCAGGGTCTCCCGCCGCCGCACGGCGGC
ACTCATCGTCAGCGTCCGCTGT
TGGCCTTGTCCAGCGCGGCCTGAGCCTGCTGCTGGGCCTCGGCCATGGCCTGGG
CGGGTTTCTGCTTGCCTTCCAG
GACCCGGTTGACCGCGTTCTGCCAGGCGGCCTTGAATTCCTCACCGGCGGCGAG
CGCCGGCTCCGAGAAGCCGGAC
TCCTGGGTCTGCAGGACGATCTGCACGTTGGCGTCGGGTTTCACGACGTCTCTG
AAGATCACTTCGTCGGCCTTCT
TGTTGCCGGTGTAGACGCCGGCGAAGGGTTTGTTCTCCTTCTTGCGCAGCTCGG
CACGGGCCCTCGCGGCGGCGAT
CCAGGTCTCGCTCGCGGTCATCGTCTTGATCCACTTACAGGCCTGCCCAGGGTG
CGCGCTGTTCGCCGGGATGGCC
CAGGCGTTGCCCGTGATCCAGTCGATCGGCTGCCCGTCGACGCCGCGGAACGGC
GCCACGGTCACCTTGACCTTCG
GCGAGTTGTCGGCGAGCACGTTGAGGTAGAAGTCCTCCATCGGGAAGGCGCCGA
GCTGGTTGCTGGCGAACTGGTT
CTTGGCGCCGAAGAAGTCCCACGAGTCGCGGAACGACTTGAAGTTCGACCAGCC
GCCCTGCGCGTTGATCAGGCCG
ACGGCGTATTCGAGGGCCTCGACCACCTTCGGGTTGTTCAGCTGGGCGGTGCGA
CCGTCGTCGCTGACCAGGGCGG
CGCCGTTCGCGCGCGCCCAGACGGGCAGGAACTCGGGCAGCTTCGGGTCGAACC
CGATCCGCTGGAGCTTGCCGCC
GCTCATCCTGGTGAGCCGGGCCGTGGCCGTCGACAGCGCCTGCCAGTCCCCCGT
GTCGAACCCGGCGGGATCCAAG
TTGACCTCGGCGAACGCGGCGTCGTTGAGCATCAGGACGCGGTTGTTGTAGAAG
TCCGGCAGGCCGTACAGCTGCC
CGTTCAGGGTCGCCTCGGTGACCGCGGCCTCGCGGAACTGGCTCATGTCGATCT
TCTCCCGTTCGACGCAGTCGCC
GAGCGGAGTGAGCGCCTTCTTGGCCGCGTAGGTGCCGAGCAGCCGCCGTTCCAT
GTACACCAGGTCCGGCGGGGTC
CTGGAGGCCACCGCGGACAGGAACGCCTGGGCGTCGAAGCTGCCCTCGGACGCC
TTCGCCAGGCTGGGCGCGATCA
CGGCGTTGGCCGCGTCGAAGCGGGTCTTGGCGATCTCGTCGCCGGTGCCGAAAC
CCATCATGGTCAGCGTCACCGC
GGCGTTGCTGTCGGAGTCCGAATCGGATCCGCCCACGCCACCGCAGCCCGCCGC
CAATGTCAGAACCAGGGCACCA
CCCACCACAAACCGGATCGATCGGATGAACATCGTTGTTCTCCCATTTTCACTT
GTTCCCGTGGGCGAAGCATAAG
TTCACTTCGATGCCCGCGCACTCGGAGCGGCTGCTGTCAACCGCCGACCGGTTG
GCGGATCACCACGATCGGGTGG
TGCGGCCGCTGCCGGGCCGCGCTCCTGCTCCCGCCGCCACGCGGGTGGGCAGAT
ACCGATCGGCGTCGCTCTAATC
GATGGCAGGGATACCGACGGTGACACCGTTTCCTCCCGCCGCTTCATCCCGACG
TAATCGCGGGCATGGCGCCGTG
GCCGCGTTTCGTCGAAATCGCCGGGCTATTCGCCCGGGAAGTCCACCGAAAGGA
AGACACACCATGTCTGCTCTCG
CCATCGAGAAGTCCTGGAAGGACGTCGACCTCCGTGACGGGGCGACCAGCCACC
CGGCCGGCCTCGGCTTCGGCGA
GCTCACCTTCGAGGACCTTCGCGAGGACCGCACCATCTACGCCGCCAGCAGCGG
CTGGGTGTGCACCCTGACGATC
GAGTGCGGCACCGTGATCTGCGCCTGCTGATCGACGATCGTTTCCGGCCCGGGG
CGGGCATCGCCCGCCCCGGGCC
ATCCATTTCGCGCGGGGAGCAGCCATGTCACCGGTTCCTTCACTCAATTCCACC
TCGGTACGCGACAGCGCGTATC
TGCACGAACGAACGGTGACCGGAGAAGACCAGCCGGCACCGGCCGCGCAGGCGC
GGATAGCGTCCTGGCGCGATTC
GGCGTTCCTCGACGACCGGGTTCTCGACATCCGGCTACGTCAATGGGGAATCGA
CCGTGCCACCTTCGGCCGGCTG
CTCACCGACGACGACTTCACCGTTCCCGGCCGGCTGCTCGCCTGGGCGGACGAG
CTGGCCACGGTGCTGGCCACCG  



ACACGACACCGGTCACCGGACTCGAGTTGTCCACCAAACTGTGGTCACAGGGAT
TCGACCGGCTGCTCTTCGCCGG
CCTGCTTCACCCGTTCCTCGCCCACTACGAACAGCGGCTGCACGAGCGCGTGCC
CCGGCCGATCGCCGGCAGCCTG
CGCCGGCCGCTGCTGGAGTCGCTGGCCAACCGGCTGCTCGCCGTCGCGGCACGC
ACCCTGCTGCTGGAGCTCAACG
TGGCCCGTGTGCACGGGCGGCTGACCGGCGACACCCCGCAGCAGCGCTACGACG
ACTACGACCGGCGGCTGCTCAC
CGACCCCGCCTACCTGGCCGCCCTCTTCGAGGAATACCCGGTGCTCGGCCGTTG
CCTGGTCGAATGCGGCCGGCGT
TGGGTGGACCACGCCGCCGAGCTGTTCAACCGGCTCCACGACGACGAGCCCGAA
CTGCGCGCGGCCGGTCTGCTGC
CGCCGTCGGCGGAAGCGCTGCGCAGCGTACGGCTGGACCTCGGGGACCCGCACA
ACGGCGGCCGGTCGGTGGTGCA
GCTGACCTTCGACGACGGCACCGACCTGGTCTACAAGCCGCGGCCGGTCGGATC
CGAACGCGCCTACGCCGAGACG
ATGGCCGCGCTGGCCCGCCACGGGCTGCCGGTGCCGGTGACCGCCCCGCGCGTG
CTGGACCGTGGCGGGCACGGCT
GGTGCGAGTTCGTCCGGCCCGCGCCCTGCGCCGACGCCGCCGAGCTGTCCCGCT
TCTACCGGCGCGCCGGATCGGT
GCTGGCGGCCATGCTGCTGCTCGGTGGCGTCGACATGCACATGGAGAACGTCAT
CGCCGCGGGGTCGTCGTTCACC
CCGATCGACCTGGAGACCGTGCTGCAGTCCGGAGAGCTCGGCGACGGCGCCACC
GACGCGTACGGGCGGGCCCTCG
ACCTGCTCAACCGCAGCGTGCTGGCGATCGGCATCCTGCCCGCCCGCGCGTTCG
GTGGCCGGCAGCGAAAGAGTGT
CGACGTCAGCGCCCTCGGCGGCGGCGAACCGCAGACCGCGCCCCGGCCGGTGCC
ACGCATCGTCGACGCGTACACC
GACACGGCACGGCTGGAAGCGGTCGAGGCCACCATGGCCGGCGCCCAGAACCGG
CCGAGCCTGCCCGGCGCCGAGG
TCCGCCCGTGGGAGCACACCGCTGACGTGGTCGCCGGGTTCACCGACGCCTACG
ACATCATGCTGGCCCACCGCGC
CGACTTCGACCGGCTGCTGCGCGGCTTCCACGACGTGGAGGTGCGCTACCTGCC
CCGGCCCACCCGTCGTTACAGC
ATCTTCCTGACCGAGAGCTACCACCCCGACTACCTGCGCGACGCCAGCGACCGG
GACCGGCTGCTCGACAAGCTGT
GGACCGCCGCGGACGCCCGCCCCGAGCTGATTCCGATCATCGAGTCGGAGAAGC
GACAACTGCTCGCCGGTGACAT
CCCGTGCTTCCGCAGCGTCGCGGGAAGCCGGCAGATCCGCACCGCCTCCGGCCC
GCTGCACCCGGAGTTCTTCACC
GCGCCGGCCGTCACCGTACTGACCCGCCGGCTCGGCGAGTTCGGACCGGTGCAC
CGCGCCGCCCAGGTACGCATCA
TCCGCGACTCGATGGCCACGATGCCCGGCCCCCGGCCCGCCGCCCAGCCGTCCC
CCGACCGGGCGGCGGGCCCCCG
GCCCCGCGTCACCGGCGCCGACCCGGCCACGCTCGCCGACCGCATCGCCCGCAG
GCTCGCCGACGAGGCGATCCTC
GGCGACCGCGACGTGTCCTGGATCGGCGTCAGCATCGAAGGCGTCGCCCAGGAG
ACCTACAGCTACAAGCCGATGG
CGACCGGCCTGTACGACGGCGTGGCCGGCCTGGCGCTCACCTTCGCGTACGCGG
CCCGCACCCTCGGCGACGACCG
CTACCTGGACCTGGCACACCGAGCGGCCCGCCCCGTCGCCGGCTACCTGCGCTA
CCTCGCCGAGCACCGCATCGTC
GAGACCGTCGGCGCCTACAGCGGCACCGCCGGGCTGCTCTACGCCCTGGACCAC
GTGGCCCACGCCACCGGCGACG
ACTCCTACCTCGACGCGGTCTCGGAGGCGGTGCCGTGGCTGCGCGAATGCGCCA
CCCGCGAGGAGTGCCCCGACCT
GATCGCCGGGCTGGCCGGCTGCGCCCTGATCAGCCTGGACCTGCACGGGCGCCA
CCGGATCGACGGGCTGCGCGAG  70 WO 2007/083112
PCT/GB2007/000138
GTGGCGGCCATCTGCGCCGAACGGCTCGCCGCCCTCGCCGTCGACGTCGACGGC
GCCGCCGGATGGCCGGCCACTC
CGGACGGACCGCTGCTCGGCGGGTTCTCCCACGGCGCGGCCGGCATCGCCTGGC
CGCTGCACCGGCTCGCCACCGA
ACTCGGCGACCCCTCGCTGCGCGAGCTCGCCCGCCGCGCGGTCCAGTTCGACCG
CGACCTGTACGTGCCCGCCGCG
GGCGCCTGGCGTGACCTGCGCCCGGAGATGGCCGGCACCGACTCCTACCCCGCG
CTGTGGTGCCACGGGGCCGCCG
GCATCGGCCTGTCCCGGCTGCTCATCGCGCAGCACGACCAGGACACGCGACTGG
CCGCGGAGGCCACCGCCGCCCT
CGACCTGGTCGGCGCGCACGGCTTCGGCCACAACCACAGCATCTGCCACGGCGA
CTTCGGCGCCCTCGCCCTGTTC
GACCTGGCGGCACGAACCGGCTTCGACCCCGGGCGCCACGACGCGGCCGCCGCG
GCCGTGACCGCCGACATCGCCG
CCAACGGAGCCCGTTGTGGCCTGGTCGGCGACATCCACATGCCGGGACTCATGC
TCGGCGCCGCCGGCATCTGCCT
GAGCCTGCTGCGCATCGCCCACCCCGCGCAGGTGCCCGCGGTGGCCTGGCTGCA
GCCGCCGCTGACCTGAGGAGGA
GCCCATGCCGGAAGAGATCGTGCTCAGCGTGCTGGACCAGGTGCCGGTGTTCCG
TGACGGCAGCCCGGCGGAGGCG
GTGCGCGACGCGGTCGCGCTGGCCCGCAGCGCCGAACAGTACGGCTACCACCGC
TTCTGGATCGCCGAGCACCACG  



GCAGCGCGGCCAACGCGTGCGCCGCCCCCGAGGTGGTGACGGCCGCGGTGGCCG
CCGCCACGAGCCGGATCCGGGT
GGGCAGCGGCGGCGTGCTGCTGCCGCACTACAGCCCGCTGAAGGTGGCCGAGAC
GTTCCGGGTGCTGGCGGCGCTG
TATCCGGGCCGCATCGACCTCGGTTTCGGCCGGGCTCCTGGTGGGCCGCCGGCG
ATGGCCGAGCTGCTCAACCCGT
ACGCGGTCCGCACCGACGAGGCGTTCCTGGAGCAGATCGGCCGGCTGCTGGGGT
TCCTCGGCGACACCCGTACGGT
CAGCCGCGTGTCGGTGACGCCGCAGGTGGAAGAGCCCCCGGTGCCGTGGATGCT
CGGCGCCGGGACCGGCAGCGCC
CGGATGGCCGGCATGCTGGGGTTGCCGTTCTGTTTCGCCCAGTTCATCGCGACC
GAGGAGTGCCCGGAGGCGATCG
AGGCGTACCGGGATGCGTTCCGGCCGTCGCCCTGGCTGGAGCGACCCCAGCCGA
TGCTCGCCTTGCGGGTGCTGTG
CGCCGACTCGGACGCGGAGGCCGAGGAACTGGCCACGTGTTTCTGGATGTCGTG
CACGACCGGCTGGCGTGCGCAG
GTGCAGCTCACCGACGACTACCGTGGGGGCGCGCCCAATCTCGACGACGCACGC
CGGTACCGGCTGACCGCGGAGG
ACCTCGCGCTGCGGGAGAGCCGGCCGTTCCTGCAGATCTCCGGGACGCCGGCCG
CGGTGGGCAAGGAGATCCGCAG
GTTGCAGGCGGTGTACGGGGTATCCGAGGTGGTGCTCACCACGAACTGCCCCGG
CCTGCCGGCGCGGCGCCGCTCC
TACGAACTGCTCGCCGGCGAGTTCGCATCCCCGGCGGCCTGACGGCCTCAGGTC
CGCGGTAGCTCCGCGTAGGTCC
CGCGCAATGCCGCGGACCTGACGGCCGTCAGGACAGGCAGACGTCGTCGCTGGA
CAGACCCGACGCATACGCCAGG
ACGGCGGCCTGCACGCGGTTGGCCACGCCGAGCTTGCTCAGGATCACGCTGACG
TGCTCCTTCACCGTGGCGGCGC
TGAGGAACAGCTGCCGGCTGATCTCCGCGTTCGTGAGGCCGGCGCCGAGCAGGC
GCAGAATGCTCTGCTCCCGGTC
GGACAGCTGTTTGACCCGCTCGCAGGCCGGTGACCCGGCCCCCGCGGCAGATCC
CCGTGAGCCCGCACGCACGACC
ACCGACGACGCCTCGGGCGCCAGCACGATGCTGCCCTCGGCCAGCGCCCGCACG
GCGGCGACCAGCTGTTCGGGCT
GGCTGTCGCGCAACAGGAAGCCGCAGGCCCCACCCCGCAGCGAGTCGAGCACCA
GCTCGGGTGGGGCGAGAGTGGT
CAGCATCGCGATCGCCGGCGGGCTGCTCAGAGCCCGCAGCTGATCGAGCACCTC
CAGCCCGTCGCTCTGGGCACTG
TGGCCGTCGAGCAGCACCACGGCAGGCCGGTGCTGCTCGACGGCCGATCTCAGG
TTCTCCCGGTCCGTCGTGGCGA
CCGCGAAGCCGCCGGTGCTCTCCAGGATCATCTTGATGCCGATGCTGACCAGTG
CTTCGCCGTCCACGACCAGTAC
GTCCGTCACGATCGGTCCCCCGCGAGCCGCCGAACGCATGCAACTTGCATCCGC
ATTCGTGACATTACTTCACTTA
TATGGTCGAATCAATCGATTTTTCGCGTATAGTCATTAACAACACACAGCGCGT
CGTCAGCGGGTCAGACCCTCGG
CCGGGGCGACCCGCGCCGCCCGCCGCGCCGGCGCCAGACTGGCCACCACCCCGG
TCAGCACCGCCACCACCAGCAC
GGCGGCCAGCTGGCCCCACGGCAGGCGGATCACCGGATCGGCGGTACGCCCCAC
GGCCGCCGCCACCGCGGCCAGC
CCCACCGGGACACCGACCACGAGGCCGGCCACCGTGCCGAGCAGCGTGATCACG
ACCGCCTCGACCGCGAGCATCG
CCCGCAGCCGCGCCCGGCGTGTGCCCAGCGCCCGCAACAGCGCCATCTCGCGTA
CCCGCTCGACGACCGACAGGCC
CAGCAGATTCGCGATGCCGAGCAGTGCGATCACCACCGTGACCGCCAGCATCGC
CAGCGACAGTCCCAACAGGATC
GACAGCACGTTCGCGATGTCACCGCCCTCGGTGACCCCGCCACCGACCTGCACC
AGCGCGTCGCGGGCGGCCACCG
CGCCGACGGCGGCCGACAGCGCCTCCCGGTCGAAGCCGGGGTCAGCGACGCCCC
ACACCGTTGTCGGCACCGCCTC
GATCCGGTTCGCCGCCAGGGTCCGCGCGCTCACCACGCCCAGCAGCTGCCCGGT
GGTGTCCGCCAGCCGCGACGCC
CGGGCGATCAGGTTCACCCGGCGCTCGCCGACCTCGACGACGATCGGGGCGCTG
TCCGGCAGGCCCAGCTCGGCCA
GATAGGTCGCCGGCACCAGCACCACCGGCTCCCCGGCGAGCTCCGGTGCCACCC
GGGCCGCCAGTTCGTCGCCGGG
CGCGGCCAGCAGCCGCGGCGTCGCCTTGCCGCCGTCCGGGAAACGGGCCGCGAC
CGTGCCGACCGTGCCACTGGCC
GACAGCTGTGGCACCGCGGCGAAGGCCCCGGCGGTGGCACCGCTGATCGGCTCG
CCGTCGGTGCGCAGGCCCGCCG
CCACCGGGTAGCGCGCCTCCAGGTCGGCGTTCACCGTGGCCCGCCCGCTGGTCG
CCGCCACCGCCAGGCAGGTGAT
CAGCGCCGCGCCGACCACCACCGCCATCGCCGCCGAAGCCGTCCGGCGCGCGTT
CTGGCTCAGGCTGGTCCCGGCC
AGGCCGGCGGCCACGCCGAAACGCTCCAGCAGCCGCGCCGCCGGCGCCAGGGAC
AACGCGATCAGCCGCGGCAACG
CCGCCAGCAACCCCGCCGCCAGCAGAAGCCCGCCCAGCAGCGCCAGGGGCAGCG
ACGCGCCGATCGCCGCCACCGC
GAGCGCGGCGGCGCCCACCACGGTCACCACGGTGCCCACGACGAGCCGGCGACC
GCCGCGGACCGTGCCGGCCGGC
GGCTCGTCGGCCGCCTGCAACGCCCGCACCGGGGCGATCCTGGTGGCACGCCGG
GCCGGCGCCCAGGCGGCCACCA
GCGTGGCCAGCACCCCGGCCAGCACACAGCCGGCCAGGGCGAACGGATTGACCC
GCAGCCCGCCGCCGCTGATGTC  



GAGCAGGTCGGCGCCGAGATAACCCAGCCCCACACCCGCCGCCGCGCCGACCAG
GCCGCCGGCTGTTCCGGCGATC
GCCGCCTCGGCCAGCACGACCCGGCTCACCTGGGCACGATGACCGCCGACCAGC
CGCAGCAGGGCGATCTGCCGGA
TCCGCTGGACGATCACCACGTGGAAGGTGTTCGCGATGACCAGCACCGCCGCGA
GCAGGGCGACAGCCGCGAACGC
CAGCATGATCACGACCAGCTGGCCGTTGCCGCCGGCGAACCTCGCGGCGGCCTG
ATCCGCAGCCGCCGAGGCGTCG
GTCGCCGAGATGCCGGGGCCCATGCTGCGCCGCAACGCGTCAACGGTGCCGGTC
AGCGAGGCGTCGTCGGCGACAG
TCAGCAGCGCGGCCGGCGGCACGTCACCGGCGAAGAACGACGCGTCGGCGTAGA
ACCGGAAGTCCGAGCCGGTCAG
CGGCCGGAAACCCAGGTCGGCGGCACCGGTCACGGTGACCGGCTGCGGCGCCGC
CTCACCGTGGCGTACCGTCAGC
GTGGCCCCGACGTCGATGCCGAGGTCGTCGAGGGTGCGCTGGTCGGCGACGAGC
TGTCCGGGCCCGGTGGGCCACG  71 WO 2007/083112
PCT/GB2007/000138
CGCCCCGGTCCAAGGTGAACCAGCGGACCTGCGGGGTGGCCGCGATGCTCTGCA
CGTTGGCCGAGCCGCGCCGCGA
TCCGCCGAACACGCTGACCGTGCGCGCGTACTGCGCGTCCACCGAGCGCACCCC
CGGCACCGCGGCCGCGGCCTCG
TACCAGGCCGGGTCGCGGACCGTGTCGTCGGCGTCGAGCACGATGTCGGCGGTG
GTCAACGGCGCGGCGGCGGTAC
GCCGCAGGCCCTCACCCGAGGTGGCCGCGAAGGTCGCGGTCGCGGCCAGGAAAC
CGGTCGCCAGCATCACCGCCGC
GACGATCGCGAACAGCCGGGCCGGGTAGGCGCGCAGCTGGGACCAGGCAAGCGC
GAAGATCATCGTCACACCGCCA
CCGACGCCATCGCCGCGAGGATCTGATCGCGGCCGGGACTGCGCAGTTCCTCAC
GGATCCGGCCGTCGGCCATCAC
CAGGACCCGGTCGGCGTACGTCGCGGCGCCCGGATCGTGGGTGACCATGATGAT
CGTCTGGCCGGAGCGGCGTGCC
GCGTCGCGCAGCCCGCCCAGCAGCGCGCGGCCGGTGGCGATGTCCAGCGCGCCG
GTCGGCTCGTCGGCGAAGACCA
CCGACGGCTTGGCCAGCAGCGCCCGCGCCACCGCCACCCGCTGCTGCTGGCCGC
CGGACAGCTCGGACGGACGATG
CCCCAGCCGGTCGGTGATCTGCAGTGAATCGGTGATCTTCCGCAGCTCGCCCGG
ATCCACCCGGCGGCCGGCGAGC
CGTAGCGGCAGCACGATGTTCTGCTCCGCCGTCAGCGTCGGCAGCAGGTTGAAC
GCCTGGAAGACGAAGCCGATCC
GGTCGCGGCGCAGGTCGGTCAGGGCCCGGTCGTCCAGACCGGCCAATGACCGCC
CGGCCAGGCTGACCGTGCCCGC
CGTCGGTGTGTCCAATCCGGCCAGCAGGTGCATCAGCGTCGTCTTCCCGGAACC
GGACGGGCCCATGATCGCGGTG
AACTGGCCCGCGGAGAAGCCCGCGGACACCCCGTCGACGGCTGTCACGGCAGCC
GGCCCTGTTCCGTACGTCTTGC
TGACGTCCCGGCAACTGACCATCTCGGCGTGTGTCGTCTGCGTTGTCACCGCAC
CCACGCTAGAAATCCGCGCGGA
CCGGCACATCCCACCACGGGATCCCGGTCGGGCGGTGGACCGATACCTTCGTAT
GACCCGCCGGTATCGACCTCGG
GCGCCGTGTTCCCGCAATCGATGATGTCTGCTTAGGCTGGGACCGTGGTGCGAG
GGAACCGGGTGCTCAGGATCGA
CGCCCTCGTCGCCGCCGCGGTGGTCATCGGCTGTCTGCTCCTCGGGCTCGCCGG
GCTGTCCGAGTGGTACTGGTCG
GCCGCGGTGGCCGTACCGTTGCTTCTCCGGCGCAGCGCTCCGCGCTGCTTCCTG
GCGCTGGTCGCCGGCGTCTCCG
GCCTGCACCTGCTGGCCTCGCACAGCTTCATGTTCCCCGGCGATCTGGTCGCTC
TGGTCGCGGTGCACGCCGCCGC
GGCGCACGCGCCGGGCCGTGCCCGCCACGCCGGACTGCTGCTCGGCGCCGCCGG
AGCTCTCGTGGTGGCCGCCCAG
GCCCTGCAGGACCAGCGCCTCGGCTCGGCGCTGCCCGCGGTGCTGATCGTCGCG
AGCACGATGGCCGCCTGGTCGA
TCGGGCTGATGCAGCGCCAGCAGCGCAGCGCCGTGCTCGACGCCGAGCACCGCC
GCCGGCTGGCCGAACAGGACAG
CGCCATGCGCGCGCAGCTGGCCGTGCACGAGGAGCGCACCCGGATCAGCCAGGA
GATGCACGACATCATCGCCCAC
TCGCTGGCCTCGATCATCGCCCAGGCCGAAGGCGGCCGGGTCGCCGCCCGCGCC
GACGCGCGGATCGCCGGGCCGG
TGTTCGACCGGATCGCGGGCCTCGGCCGTCAAGCCCTCACCGACGTGAAACGGC
TGCTCACCGTCGTGGACCACGA
CGACGAATGGCACGACGACGGACTGGAGCGGCTGCCGGTGCTGCTCGCCGGAGT
CACCGAGGCCGGGCTGGACGTG
ACCGTGGACAGCAGCGGGGCGCCGCAGCCGCTCGCCGCCGGGATGGACCTCGCC
GTGTACCGGGTGATCCAGGAGT
CGCTGACCAACGTGCTCAAGCACGCGCCGGCGCGCCGGGCCTGCCTGCGGATGC
GGTGGACGCCCGCGCTGCTCAC
GGTCACGGTGAGCAGCCCGCTTCCCGGTGGCCGCGGCGCCGGCCTGGTCGAGGG
GCGCGGCCTGTCCGGGATCCGG
CAGCGCTGCTCACTGTTCAACGGCGACTGCACCGTCACCGCGACCACGGAACTC
ACCGTCACCACCACCTGGCCCC
TCACCCCGGAAGGAGCGCGCGCATGACGCGGCCACCGATCGCCGTGCTGATCGC
CGACGATCAGGAGCTGGTACGC  



ACCGGTTTCGCGATGGTCGTCGACGCGGCGCCGGACATGCGGGTCGTGGCCATC
GCCGCGAGCGGCGCGGAGGCGA
TCGAGCTGGCCGCCGAACACCGGCCGGACGTCATCCTGATGGACATCCGCATGC
CGGGCACCGACGGGATCACCGC
GACCAGCGCGATCCTGGCCGCCGGCGGCGAGCGGCCACCGAAGATCATCGCGCT
GACGACGTACGACAGCAGCGAC
TACGCGACGCGGATCCTCACCGCCGGGGCCAGCGGCTATCTGCTGAAGGACGCG
ACCGCCGAGGGCCTGACGGCGG
CGATCCGCAGCGCGTACCACGGCGGGTCGGTGATCGCCCCGACGACGACCCGGA
ACCTGGTCGCGGCCCGCGCCGA
GCCACCGCCGCCGGCTCGCGACCCGGCGCCGCTGGACACGTTCACCGCCCGGGA
ACGCGACGTGTTCGACCTGATC
GTGGCGGGCGCCAACAACGCGGAGATCGCGGCCCGGCTGCACCTGGCCGAGGTG
ACGGTGAAGACGCACGTCGGCC
GGGTGCTGGCCAAGCTCGGGGTACGCGACCGGCTCAACGTAGTCGTCTGGGCGT
ACCGCAACGGCGCTGTCGGCTG
ATCCGCACCCTCAGGCCCTTGACACGGTGCCACGGTGGCACGGTGTGATAGACC
CGGGTCGTTTCGCCTCACACTG
GTGGTGGTGCGGTGAGTTCCTGGGTACGCCGGCGCGATCACAACGTCTTCGTCA
ACGCGTTCAACATGCTCATATG
CGGCCTCATCGCCGGCGTCGTCGTGGCCGCTGCCGCGTTCCCGTTCGCCGCGAT
GTCCGGCCTGGCCGCCAAGGCC
GGCCAGCAGACGTTCGCGAGCCTGCCCAGCGAGCTGAAGGCGTTCCGGTCACCG
CAGATCAGCCGGATCTACGCCG
CCGACAACAGGACCCAGGTCGCCCAGTTCTACGACGAGTTCCGCAGTGACGTCC
CGCTCAAGGAGATGTCGCCGTT
CATGCGCGACGCCATGGTCGCGGCCGAGGACCGGCAGTTCTACCAGCACCACGG
CGTGGACCTGAAAGGCGCGGCG
CGTGCGCTGGTCAACAACCGCAACGGCGGGCAGAAACAGGGCGCGTCGACGATC
ACCATGCAGTGGGTACGGATCT
CGCTGGCCTACTCGGCGACCAAGCCGCAGGACGTCATCGACGCCACCGAGGACG
CCCCGAAGCGCAAGGTCGCCGA
GATGAAGTACGCGCTCGAGGTGGAGAAGCAGCTCAGCAAGGACCAGATCCTGGA
GCGGTACCTGAACATCGTGCCG
TTCGGCAAGCAGACGTACGGCATCTACGCGGCCAGCCGGGTCTACTTCAACAAG
AAGCCCAAGGACCTCACGATCG
GCGAGGCCGCGCTGCTGGCCGCCATCGTGAAGGCGCCGTCCGCGTACGACCCCA
CCGACCCGGACGGTTACGAGCT
CATCCGGCAGCGGCGCAACGCCTATGTCATCCCGGGCATGGTGGAGATGGGCGC
CATCACCCGGGCGCAGGCCGAC
GCGGCGCTCAAGGAGGCCATCCCGCGCAAGGTACGCCCGATGAGCAACGGCTGC
GTGTCGGTGGCCAAGAACAACT
GGGGCTTCTTCTGCGACTACTTCTACCGCTGGTGGATGGAGCGCAAGGAGTTCG
GGCCCACGCCGTACGACCGGGA
GCGCCGGCTGAAGAGCGGCGGCTACCGGATCACCACGACACTCGACGTCAAGGC
GCAGAAGCAGGCCCGGGATCGG
ATCGGCGACCTGATCTCCGAGAAGAACAAGAACGCGCTGCTGCTGGCAGCCGTC
GAGCCCGGCACCGGCAAGGTAC
GCATGCTCGCCGCCAACCGCCGGTACAAGCTGGACGATCCGGATGATCCGCAGA
ACGCGATCTCCTCCGACCCGAG
AAAGGCGCGCAAGGGCATCCGTGGCTCGTACCCGAACACGACGAATCCCCTGCT
GACCGGCGGCGGCGACATCACC
GGCTACCAGGCCGGCTCGGTGATGAAGATGTTCACCATCGTCGCCGCGCTGGAG
CAGGGCTACCCGCTCGCCTACA
CGATCAGGACGCAGAGCCGGTACCGCTCCCGCTACATCATCGAGAGCAGCAACG
ACGCGGCCTGCCCCGGAACGCA
CTTCTGGTGTCCCAGCAACGCCGGTGGCGGCGGCGAGGGTGTCTTCAACATGTG
GACCGGCCTGGGCAGGTCGATC  72 WO 2007/083112
PCT/GB2007/000138
AACACGTACTTCGTGCCGCTGGAGGAACGCGTCGGCGCGGAGAAGGTGGTCAGC
GCCGCGAAACGCTTCGGCATCC
AGTTCCGGGAGCCGGACGACGCACTGCTGGCCGAACCGGGCAACGCACACCAGT
GGGGCGCCTTCACCCTGGGCGT
CTCGGCCACCACCCCGCTGGACATGGCCAACGCCTACGCCACCCTGGCCGCCGA
CGGGATGTACTGCCCGCCGACC
CCGATCGAGCGGATCGCCACCCGTGACGGCGACCAGCTGGACGTCGGCCGGTCC
CCGTGCGTACGGGCGACCGCCA
AGGACGTCGCCCGCGCCGCCCTCGACGCGGCCCGCTGCCCGGTGGGCGACTCCG
CGCAGCTCGGCCGGTGCGGGGG
AAGCACCGCCGGCATCACCCGGTCGGTGGTCGGGCATCCGGTGTTCGGCAAGAC
CGGCACCACCGACCGCGACCGG
ACCGCCTCGCTGATCGCCGGCACCACCGCGCTGGTGGTCGCCGGTTACCTGGTC
AACCCCGACTACCAGAACCACC
GCGACCGGCTCGACCACGACCAGGTCAACCCGGCCGTCTACCGCACGCTCGCCG
ACTACATGGAGGGCAGGCCACG
GGAGTCGTTCAAGCGGCCGTCGAGCGGGCGGATCGCGTTCGGTGACCAGCGCTC
GATCCCGGACGTCGAGTGCGAC
CCGATGCCCCGCGCCCGCGACCGTCTGGAGGATGCCGGCTTCGACGTCTGGCGA
GGCCAGGAAGTGGAGTCGGACT
GTCCCGCGGGCACCGCGGCCGGCACCGAGCCGAGCGGCCGGACCGTCAAGAACG
GCGTGGTGGTGATCCAGGTGAG  



CAAGGGCCGCCGGGGCGCGTCACCGCCGATCTTCCCGCCGATCGGGCCACCCCG
CTGACCGGCTGACGGCGTAGAC
GTCGCCGGCGTTCGCCTCGTGCGGCAGCCCGGCCAGGTGCGCGAGCATCTCGTC
GCGGGCGGCCCACCGGCCGAAG
GTGCGGGCCATGGTCTCGCCCAGGGAGACGTCGAAGCCGTCGAAGCCCAGCTCG
CCGGCACGGTCGAGGCAGCGCC
GGGCCACGTCCCGGGCGATCGTCGTGAACTCGAACGACAACGCCCGGACACCGC
GGCTCAGACCGGCGAGCACCGC
GTCCTCGTACCCTTCGACGTCGATCTTGATGAAGGCCGGCAGGCCGAATCGCTG
GACGAGCGTGTCCAGGGTGACC
GCAGGGACGGTGATCTGCTGGTCCCAGACCTCGTTCTCCCAGCCGCGCGAGCCG
GTCGCCGCGGTCAGGAAGCGCA
CCGAGTTCGTGGAGACCGTCGGGTTCGCCGAGTTGATGTAGAGCGGCACGCTCC
CGCCGGCGGGCCCGCACGCGGC
CTCGACGAGCGCCACCCGGTCGTCGTGGGCGTAGAGCGCGCGCAGCGCCCGCAT
GCACAGCGGCTGCGGTTCGACG
GCGACCACGCGGGCGCCGAGCCGCCGGAAGCAGGCGACCCGGTCACCGACGTGC
GCGCCGATGTCGAAGACGACGT
CACCCGGCCGGACGAAACGCCGGTACATCGCGTCCATCGCGGCCTCCCGGCCGG
CGTCACCGTAGTAGTAACGCAG
CGACCGGGTCAGCGGCGCCATGGCCGGGTCGACTCTCAGTTTGCGCAGGTCATC
GGTCACGGCGGGGGCATTCCCC
CGATCAGGCGATCCATGCATCGCCGGCGCGTGCGCAGGTAGGCGGCGATCGCCC
GGGCGGAACGCACGCCCGAGGT
GGTCATGACGTTGTGCGCGGCGGCCGGGACGGTCACCGACACGCCGCCGGTCAT
CGCCGCCACCTCGGCACGCCAG
CGCAGCGGCGCCACCGGATCAAGCGACCCGCCGAGCACCAGCGGGGGTACGGGC
AACCGGCGCAGATCCTCCTCGA
TCGCGTTGCGTACCGAGTGGCCGACCGTGGCCAGAACCCGCCACGGCTTGGCGT
CGGCGATGTCGCGGACCAGCAC
CGGCGCCTGCCACGGCGCCTCGATCCACAGGTCCACCGCCCACCGGCCGATCAG
CGCCCGCCGGGACCGGGCCGCC
GGGTCGGTGGTCGGGCTGGCCAGCACGACGGCGGCGACCAGGTCCGGCCGCAGC
ACCGCGAGACGGGCCGCCACCT
CGGCGCCGAACGAGTGCCCGGCGATGCAGGCCCGGGGCACGCCGAGCACGTCCA
GCCAGGCCGCGAGGTGTTCGGC
GTGCCGGCCCACGTCGTACGCGCGGCGCGGCTTGTCGCTGAACCCGAACCCGGG
AAGGTCCGGAACGAGGACCGGA
TGGCGGCCCGCCAGCGCGTGGGCGGTGGGCATCAGGTAGCGGTGCGAGACGGCG
AGCCCGTGTACCAGCACCACCG
GAAGGCCGCCGGCGTGGCACGCGTGCCGGTCGTGCGTACGCACTCCACCGACCG
TCACCAGGCGGCTGTCGAATCG
GGGCACCGCGGAGATGTACCCCGTCCTTCCGCAATCTTTCCCGCGCGGTTAGTT
TCGAGTTGTGTCGCCGCCCTTC
CGGCTCGACGAGGCGGTCGCCGACGTCTACGGCGACCTGCGCCTGGCGCCCGTG
CTGCGGCGGCTGCTGCGGCACA
GCGGCCGCCTGACCGGCTCGGTGGCCGGCAGCGTGTCGCTGATCGACGCGGACC
GCGGCTGCTACGTCAAGGCCGC
CGAGTACGGCGCGAACTGCCAGCTCGGACGCTCTTTCCCGCTCGACGAGGGCGC
CACCGGCCGCGCCTTCGGCAGC
CGCCGGCCCGTGGTGATCCCGGACTACGGTCAGCTGCGGGCCGGTCATCTCGCG
GCGGCGCATCCGGCACGGAAGG
GCCCGGCCGTCGCTGTGCCGATCTGGTGGCGCGGCGACGTGATCGCGGTGAACG
TCGCCTTCGCGCCGGCCTTCTC
CCTGGGTGGTGTCGACGAACTGGAGGCGCTGACCCAGTCCGCGGCCGCCGCGAT
CGTCCGCAGCCGGGGTGTGCGG
GTCCGCGCCGACCCGCCGTACGCGGCTCCGGCCGCACCGTTCACCCCGCGCGAG
GCCGAGGTCCTCGATCTGCTCC
GGCAGGGTCTGACCGACCGCGAGATGGCCCGCCGGCTCGGCCTGTCCGCGAAGA
CCGTGGAGAAGCACGTCGGCGC
GATCAGGCGCAAGACCGGGACCTCCAACCGTACGGCGGCGGTCGTCACGGCCCT
GGACAACGACTGGGTGGGGAAT
CTTCCCCATACCGCGGAGCACACCACCGGGTCTTGACTGGCGGCATGCCCGTCG
TCTCCATGAAGGACATCCTCGA
CCGTGCGCTGGCCGAGCGGTACGGTGTGGCCGCCTTCAACATCGTCAACGACCT
GACCGTCGAGGCCGTGCTCGCC
GCCGCGGCGGAGGAACGCGCCCCGGTCATCCTGCAGACCTCGGTCAAGACGGTC
CGGATGTACGGCCGCCCCCGGC
TGTACGAGATCGTCCACGCCTTCGCCCACGACGCGCCCGTCCCGGTGACCCTGC
ACCTGGACCACTGCCCCGAGCG
GTCGGTCATCTCCGACTGCCTCGCCGGCGGCTGGAACTCCGTGCTCTTCGACGC
GCACGAGCTCGACGTGGCCGAC
AACCTGCGCCAGACCACCGAGGTGGTGGCCGAGGCCCGTCGCGCCGGCGCCCAC
GTCGAGGGCGAGATCGAGGGCA
TCCAGGGTGTCGAGGACGACGTCGGCAACGACTACGCCCCGATGGTGCAGAGCC
TGGAGGTGGCGGTCGACTTCAT
CAAACGCACCGGCGTCGACTGTTTCGCGCCGGCCATCGGCAACGCGCACGGCCA
GTACAAGCAGGCGCCCGTGCTC
AACACCCGCCGGGTCAGCGACCTCGTTGCGGCCACCGGCATCCCGATGGCCCTG
CACGGCGGCACCGGCCTCTCCG
ACGAGCAGTTCACCGACCTCATCGCCCGTGGCTGCGCGAAGGTCAACATCTCCA
CGGCGCTCAAGGAGTCGTTCAT
GAAATCCGGCCTGGAGTTCCTGCGCGAGGCCGATGAGCGCGGCAAATGGGATCC
GCCGTCGCTGTTCCGGCATCAG  



CGGGCGGCGGTCGTAGAGATGGCCCGGCAGCACATCCGGCTCTTCGGCGGATCG
GGGCGCGCGTGGTGAACGCCCT
GGTCTTCGACTGCGACGGCGTGCTGGCCGACACCGAACGGCACGGCCACCTGCC
CGCGTTCAACGCCACGTTCGAG
CAGTTCGGGCTGCCCGTGCGGTGGAGCGAGGAGGAATACGGCGAGAAGCTGCGC
ATCGGCGGCGGCAAGGAGCGGA
TGGCGTCGCTGTTCGCCGATCCCGCCTTCGCCGCGGCGGCCGGCGACACCGACC
GTACGGAACTGCTGCGAACCTG
GCACCGCGCCAAGACCGCGGCTTTCACGAAGCTGGTCGCCGAGGGCCGGATTCC
GGCCCGTCCGGGCACAGCCCGG
ATCATCAGCGAGGCACTCCGGGCAGGATGGACGGTCGCGGTCGCTTCCACGTCG
GCCGAGGATTCGGTACGCGCAG
TGCTCGTCAACGCCGTGGGAGCGACGACTGCCGAGCGGATCCCGGTGTTCGCCG
GAGACGTCGTGCCCGCGAAGAA  ACCCGACCCGGCGATC 73 WO
2007/083112 PCT/GB2007/000138  SEQ ID NO:101 orfl
Hypothetical protein 146aa
MPRRSTRCSPACRPGAADQPDPGRACRPDCGRADRSGSGRACRPDCGRAD
RSGADRPSAAALVSGMPRRTGVGGAPGRLIEARAVLPELIGAARDRRASC
VEQRVRSLTACRACACRRAAAPAAPRTPPRPSAAPAPGSDAGGRCG SEQ ID
NO:102 orf2 Hypothetical protein 149aa
VSVSLLLVPLAMAGAAAVQAAAGRMDDGRLICQVQTRMRDVTLLDAALRD
TGATVTAAGDTISATWTQSAATFTRGADGIWAAHVTGVDQPGAVELMTTV
DTAYGRRVQQAVLERLRAQAPEAGLRLESESVGQDASVRLVFEVERERA  SEQ
ID NO:103 orf3 ATPase AAA involved in cell division
518aa
VERSFAETFAQLLKARFPVLHLETYEEQRALHHLAGIAGDADLVRVPRAV
WTWSLTAGLVQPNGEARSGAQRATDALRAVQRIDEPAVFVFRDLHPLFAQ
SPEVVRLVRDIAQAFRAGRSPRTLVLLSPVLDLPVELSKDVTIVDFPLPG
QLELRALLDAMVRGNTASGRLRVELDEQSRERFVTAAAGLTMQEAENAYA
RAMVNDAVLDLADLEIVHEEKRQTVRKSGVLEFMAAGTVLDDVGGLENLK
AWLVKRNGSWLDEAAGYGLPAPRGVLITGVPGCGKSLTAKAVATAWNLPL
LRFDIGRVFSGLVGSSEHNMRTALRTAEAVAPCVLWVDEIEKGFAGGTGG
DSGTGARVFGTFLTWMQEKRTPVFVIATANDFDGLPPELLRKGRFDETFF
VDLPSRSERVAVWRVHLGRALRHRRAAGELRVDAELLTELAGLTEGYSGA
EIEQAVIAGLFDAFSERRPLRRDDLVRAVMSIVPLSVTQAERVDALRGWA
RNRAVSATGTDDWDLTNR SEQ ID NO:104 orf4 Sugar hydrolase
203aa
VGELDQQRIHPHNNIWGSGAGTQTIWARSGTNWGVVANHPRTSGVKSYPN
TGKTLNRTLSSLNSLTSSFNVSVPSSGDYSTTYDIWANNHAYEVMIWTNQ
QGAVGPIAEQYDANGAVPNVRNLSVGGHTWNVYRGSNGANAVFSFIRTNT
NSGTVDILAILNWLRTNGWWGDVTVGEAQFGFEISGTAGQSNFTVNNFSL
NYS SEQ ID NO:105 orf5 Endoglucanase 219aa
MRRRTLALSLAASAALIAGAGVVTALPASAAAGCRVAYTVSSQWPGGFGA
NVTITNLGDPLTNWTLVWSYSGGQTVTQAWNTSLTQSGSQVTARNAGYNG
SVGTNATVSFGFNGSGAATPAPGTFTLNGTACTGSAGPTSPSSQPPTNGV
PSDAVWVDSGQWANWTNNGYILTTTSGARAPAPRPSGRAAAPTGASSRIT  



RAPAGSSPTPTPERPSTVR SEQ ID NO:106 orf6
Cytosine/adenine deaminase 161aa
MTITETDLAHLRRCVDLAREALDDGDEPFGSVLVSADGKVLFEDRNRVRH
GDATQHPEFAISRWAAEHLTPRERASATVYTSGEHCPMCSASHGWVRLGR
IVYAASSAQLTAWYKEWGIPAGPVAPLPITTVVPGAVVEGPVPAFEAELR
ELHRARFTPAQ SEQ ID NO:107 orf7 Unknown 413aa
VTTPLVAQAGDSTTGLTGLGLVEDAHQIAEAIRGNSWVDGVLGGVGASLD
GLALAIDPLGTLAAWGVAWLIEHVQPLQDALDWLAGDVDEIAAQAATWRN
VAAFTDSAQQDYADRLRTEVAGWFGASGDAYRAHASEHLAALKGISTAAG
GISSAVEGAGLLVSLVRGIVRDLIAQFVATLAVRLPQWLAAEGLTLGLAT
PVVASQVAALVARGVNKIQHFIRALLNSLRRLMPMIDRLGEVLERLRMLT
DRLARSSPSTRPEPTPGPATHAGTENASGNKPEGDLEPNEPRPAEADARD
STPQAFVDEVVSNPRSVAGHSAQSIADQFNAAGYSAVVEQSTRSGTSGNA
IQVRIHGHPDITNIQVHPGGGRHTPEGSPYWKISTNTVGKIWIIPENFRG
ADELRGNVVRYDK SEQ ID NO:108 orf8 Unknown 217aa
VGKPCPDLVEVLSREIQAGNQGASASEVVEIFDLELVGIFRGAVTQKLPG
IEVLRKHLHLKQGGVQVRSVVVRAEDPAGIVVVGDLCARIDNRDVGLAQG
DAYWERRDDTVDRLDQIRADSPCEFDDMVRLGAGVHGDGQRRVRQRFADV 74
WO 2007/083112 PCT/GB2007/000138
ANLFGVQRAIINESRIRTKIDPDDVDAQGDERGSFPRGSHPIHFDDLICH
SAPHSHAVHRRPGNFRG SEQ ID NO:109 orf9 Pyruvate oxidase
592aa
VSDVVVERLTAWDVERVFGYSGDGIDGVIGALRRAGRPTFVQARHEEGAA
FMAVGHAKYTGGAGVCLATQGPGAVHLLNGLYDAKLDSKPVVAIVGQQVS
TVLGSAYQQEIDLVRLFGDVCAQFVQAAHTSEQVPMLLDRAFRTALATRS
PTCVVLPHDVQTAPAPDPQAHEHGVLATSAGLRPARVVPRPEDLREAAEV
LRSGERVAIMVGQGAYGAEREIVELAQRLGAGVTTSLLGKPVLDENLPFH
TGVMGHLGTTASAELMRHCDTLLLIGTNDPWTEFYPRPGQARAVQIDVDG
RRLGVRYPVEVPLLGDAVETLRELLGLLPSRASGAWGARVEEWVQRWRLI
SAARAAAPAEPVNPQHVIRSLSDHLPADAQVAVDVGSVVYWYARHLRLPR
GVPAHLSSTLASMGCGLPYGLAAKLAAPQRPVWLAGDGAMQMAGMAELI
TVAARWRDWADPRFVVCVLNNRDLAEVSWEQRETEGEPRFVTSQELPDVP
YARYAELLGLRGVRITDPSDLTGAWEAALSADRPTLIEAVVDPAIPLLPP
GQPYEKVQAMYAGLAAEKGDQARRAEAHLRRERADEGFDDPS SEQ ID
NO:110 orf10 Hydrolase or acyltransferase 266aa
VSRDKTYRPVRPDGIRTTFHDGVLGRMRIRCLGEPRPGVPEIVMIQGMTV
SDYLLPGLGALSAWTRVHLVELPGGSGSGRPPHDLTVEEYARAAADWLCA
QRLGRIVLAGHSSGTQVAAETALLCPDEVAGVVLAGPAIDPVARGGLRVF
ARWWIDRRGDPKSLDEVHKPEREQVGFRRLFQVLRAHLRHDLEKPVVGLC  



VPVLVIRGSEDRLGTARWARRLADLAAVGGRYVEVPGTHSFCWRYPQAWS
APIREFAGWSVSVSGT SEQ ID NO:111 orf11 Aldose epimerase
396aa
MTEADHRPTVLRRILRLCAVLLMVLGVGLVGAPTSHAGGKPTISKEAFGS
VGGKAVDRYTLTNGRLQVRILTYGGILQTITFPDHRGRRANVTLGFRTLD
EYVTTKNPAYFGAIIGRYGNRIADGRFTLDGTTYQLATNNDPNHLHGGVV
GFDKRVWDATPIRDGDSVGLRLTYTSPHGEENYPGTLRVTMTYTVTRQMG
IRMDYRATTDRPTIVNLTNHAYWNLGGEGTGTIDDHLLKLNANRYTPVDA
TLIPTGAIDAVAGTPMDFRRPTPIGARNRDPFQQLVYGRGYDHNWVLNRE
DGQFRRLEFAARAVDPDSGRQLTIYTTEPGIQFYGGNFLDGTLYGTSGRA
YRQGDGFALETQHFPDSPNHANFPSTVLRPGQTYNSTTIYQFGTAD SEQ ID
NO:112 orf12 ABC sugar transport periplasmic component
378aa
MPRIHPKVEEAVSTLDLNRTTRRRLLSGTGLFSASLAAGALLSACSDQND
GQNQTEGAGNFPDTPEWRFTFVNHVTTNPFFTPTQYGMEDAATLLGIAKP
QWTGSQNSIVAEMVNATNTAVSAKVDGIAIAVVDKDAFRGPVDQALNAGI
PVVSYNADGARGAPGTNRLAYIGQGLYESGYALGQRALQVLDSGEVAAFI
ATPGALNIQPRIDGAQQAFKDSGKPITFTAVATNADVTRGLSIIDAYAQG
HANLAGMLAVDAGSTSSVGQTVKKYNMRGKGLKVAGGFDLIPETLTGIQE
GSLDYTIDQQPYLQGFLPVLALYFYKVSGGLIAPSETNTGLLFVTKDNVA
PYQSTKSRYEGSTTDKVLVPRSGPIAHG SEQ ID NO:113 orf13 ABC
sugar transport permease 352aa
MDDRISPAPAQAPSLEVEQRRGRWQPVTAAGRKVLDAFLRRREASVLLVA
IGLMIYFRASSPVFLSRDNLVNIAQATAPVAIIAVGIVLLLVSGEIDLSV
GIVAALAPFLFHFGINFYSLPVVPAFVVALAIAAGIGLVNGLIVTQLHVP
SFVTTLGTFFAVQGILLITSHAYPVPIPDAAKGTFQTWLGAGPWASITWA
LIIVAIFHTVLTLTRWGLHTISVGGNPVGATEAGIRASRIKIGNFVITST
LGGLVGIMEAFRINTIDPNIGGGTTLTFYAISAAVIGGTALAGGSGTIVG
AFLGALVLAELQNGFNLIGYSANTIFLILGLAILVSMIANQYLSRLRRAG  RS
SEQ ID NO:114 orf14 ABC transport protein ATP-binding
253aa
MTAETVSDALRVQNIAKRFGALTALQDVTLRVAEGEVLGLIGDNGAGKST
LIKIICGYHRPDAGRIFVGGEEVTLRSVDHARSVGIDAVYQDLALVNELS  75
WO 2007/083112 PCT/GB2007/000138
VYHNMFLNRELVRWPLLNNRAMRRRAEEHLRDMGVNLPDVGVEVAKLSGG
QRQAIAVARCVYSDARILLLDEPLAAMGAKEGTMILDLIRDLKARGNVSI  II
IAHNYAQVLDVCDRVNLLQHGRITFDKRSADTSLAELTELVVAEYRTG RGR
SEQ ID NO:115 orfl5 Hypothetical protein.
Methyltransferase  255aa 



MESGASVPQSARIWNYWLGGTDNLPVDRAAGDEYRAVFPGIDEIARESRR
YLSRAVRYLAGEAGVRQFLDVGAGLPTVDNTHQIAQRVAPDARVLYVDKD
PYAVEHGRELLAGSSDVYLEGDLQKPADILAVAARELDMGRPVALILNGV
LGHIPSTAEVRDIVRQLMAGLPPGSYLSINDGVRVAGEEALNQAQDAYNS
SGAVPYLMHTPDEIAGFFEGLDLVPPGVVPSPQWHPDPGDETTGASQYSG
VGRKR SEQ ID NO:116 orfl6ABC transport permease 280aa
MPPRTSRGPHPWVLWTALAAAAVIFVYPFVWLVSASLKPRPDVFDNRLLP
AEWAPGNYTAIWDAAPVLTWMFNSVVVALAAAAAVTISSAVVAFGFAYFR
FPGRNVLFALVVGTMMLPGAVTMIPTYLIWNELGLAATQVPLWAGNLFGS
AFYIFLIRQFFLGVPRELFEAARVDGAGYWRLFWRIAVPLCRPALIVAFV
FELRASWSDLLKPLIYLRDPALFTMPRGMKAILDQFGQAGEARWEIVLAG
AVITTVPMIIAFFLCQRYFVEGVATQARKG SEQ ID NO:117 orf17 ABC
transport permease 301aa
MSAAVRRRETLAAFGFLSPWLIGFTVFMAGPMVASLVLSFTDYDVLTSTD
FVGGENYRQMLADPRVRTSIANTLIYTALHVPVTMIVSLALAMLLARVGR
RSAGFFRTIFYLPTITPKVAVGVLFLLLFNGQVGIVNEALGTVGIDGPNW
TVDGPWIKPGLVLIGAWSLGSTVIIYLAALQNVPRDLYEAAEMDGASAWA
RFRAVTVPMISGALFFTLIINTIASLQTFDEVYTAFYGSANQQTYGNDAA
LFYVVYLFQQAFQFLHMGYASALAWLLFLIIVIITWQVRLSRRFVYYES  E
SEQ ID NO:118 orf18 ABC transport substrate binding
445aa
MFIRSIRFVVGGALVLTLAAGCGGVGGSDSDSDSNAAVTLTMMGFGTGDE
IAKTRFDAANAVIAPSLAKASEGSFDAQAFLSAVASRTPPDLVYMERRLL
GTYAAKKALTPLGDCVEREKIDMSQFREAAVTEATLNGQLYGLPDFYNNR
VLMLNDAAFAEVNLDPAGFDTGDWQALSTATARLTRMSGGKLQRIGFDPK
LPEFLPVWARANGAALVSDDGRTAQLNNPKVVEALEYAVGLINAQGGWSN
FKSFRDSWDFFGAKNQFASNQLGAFPMEDFYLNVLADNSPKVKVTVAPFR
GVDGQPIDWITGNAWAIPANSAHPGQACKWIKTMTASETWIAAARARAEL
RKKENKPFAGVYTGNKKADEVIFRDVVKPDANVQIVLQTQESGFSEPALA
AGEEFKAAWQNAVNRVLEGKQKPAQAMAEAQQQAQAALDKANSGR SEQ ID
NO:119 orfl9actA lanA structural gene 64aa
MSALAIEKSWKDVDLRDGATSHPAGLGFGELTFEDLREDRTIYAASSGWV
CTLTIECGTVICAC SEQ ID NO:120 orf20 actM lanM
modification gene 1053aa
MSPVPSLNSTSVRDSAYLHERTVTGEDQPAPAAQARIASWRDSAFLDDRV
LDIRLRQWGIDRATFGRLLTDDDFTVPGRLLAWADELATVLATDTTPVTG
LELSTKLWSQGFDRLLFAGLLHPFLAHYEQRLHERVPRPIAGSLRRPLLE
SLANRLLAVAARTLLLELNVARVHGRLTGDTPQQRYDDYDRRLLTDPAYL
AALFEEYPVLGRCLVECGRRWVDHAAELFNRLHDDEPELRAAGLLPPSAE
ALRSVRLDLGDPHNGGRSVVQLTFDDGTDLVYKPRPVGSERAYAETMAAL
ARHGLPVPVTAPRVLDRGGHGWCEFVRPAPCADAAELSRFYRRAGSVLAA  



MLLLGGVDMHMENVIAAGSSFTPIDLETVLQSGELGDGATDAYGRALDLL
NRSVLAIGILPARAFGGRQRKSVDVSALGGGEPQTAPRPVPRIVDAYTDT
ARLEAVEATMAGAQNRPSLPGAEVRPWEHTADVVAGFTDAYDIMLAHRAD
FDRLLRGFHDVEVRYLPRPTRRYSIFLTESYHPDYLRDASDRDRLLDKLW
TAADARPELIPIIESEKRQLLAGDIPCFRSVAGSRQIRTASGPLHPEFFT
APAVTVLTRRLGEFGPVHRAAQVRIIRDSMATMPGPRPAAQPSPDRAAGP 76
WO 2007/083112 PCT/GB2007/000138
RPRVTGADPATLADRIARRLADEAILGDRDVSWIGVSIEGVAQETYSYKP
MATGLYDGVAGLALTFAYAARTLGDDRYLDLAHRAARPVAGYLRYLAEHR
IVETVGAYSGTAGLLYALDHVAHATGDDSYLDAVSEAVPWLRECATREEC
PDLIAGLAGCALISLDLHGRHRIDGLREVAAICAERLAALAVDVDGAAGW
PATPDGPLLGGFSHGAAGIAWPLHRLATELGDPSLRELARRAVQFDRDLY
VPAAGAWRDLRPEMAGTDSYPALWCHGAAGIGLSRLLIAQHDQDTRLAAE
ATAALDLVGAHGFGHNHSICHGDFGALALFDLAARTGFDPGRHDAAAAAV
TADIAANGARCGLVGDIHMPGLMLGAAGICLSLLRIAHPAQVPAVAWLQP
PLT SEQ ID NO:121 orf21 actO monooxygenase 341aa
MPEEIVLSVLDQVPVFRDGSPAEAVRDAVALARSAEQYGYHRFWIAEHHG
SAANACAAPEVVTAAVAAATSRIRVGSGGVLLPHYSPLKVAETFRVLAAL
YPGRIDLGFGRAPGGPPAMAELLNPYAVRTDEAFLEQIGRLLGFLGDTRT
VSRVSVTPQVEEPPVPWMLGAGTGSARMAGMLGLPFCFAQFIATEECPEA
IEAYRDAFRPSPWLERPQPMLALRVLCADSDAEAEELATCFWMSCTTGWR
AQVQLTDDYRGGAPNLDDARRYRLTAEDLALRESRPFLQISGTPAAVGKE
IRRLQAVYGVSEVVLTTNCPGLPARRRSYELLAGEFASPAA SEQ ID
NO:122 orf22 actR response regulator 231aa
MRSAARGGPIVTDVLVVDGEALVSIGIKMILESTGGFAVATTDRENLRSA
VEQHRPAVVLLDGHSAQSDGLEVLDQLRALSSPPAIAMLTTLAPPELVLD
SLRGGACGFLLRDSQPEQLVAAVRALAEGSIVLAPEASSVVVRAGSRGSA
AGAGSPACERVKQLSDREQSILRLLGAGLTNAEISRQLFLSAATVKEHVS
VILSKLGVANRVQAAVLAYASGLSSDDVCLS SEQ ID NO:123 orf23
actT ABC transporter associated permease  812aa
MIFALAWSQLRAYPARLFAIVAAVMLATGFLAATATFAATSGEGLRRTAA
APLTTADIVLDADDTVRDPAWYEAAAAVPGVRSVDAQYARTVSVFGGSRR
GSANVQSIAATPQVRWFTLDRGAWPTGPGQLVADQRTLDDLGIDVGATLT
VRHGEAAPQPVTVTGAADLGFRPLTGSDFRFYADASFFAGDVPPAALLTV
ADDASLTGTVDALRRSMGPGISATDASAAADQAAARFAGGNGQLVVIMLA
FAAVALLAAVLVIANTFHVVIVQRIRQIALLRLVGGHRAQVSRVVLAEAA
IAGTAGGLVGAAAGVGLGYLGADLLDISGGGLRVNPFALAGCVLAGVLAT
LVAAWAPARRATRIAPVRALQAADEPPAGTVRGGRRLVVGTVVTVVGAAA
LAVAAIGASLPLALLGGLLLAAGLLAALPRLIALSLAPAARLLERFGVAA  



GLAGTSLSQNARRTASAAMAVVVGAALITCLAVAATSGRATVNADLEARY
PVAAGLRTDGEPISGATAGAFAAVPQLSASGTVGTVAARFPDGGKATPRL
LAAPGDELAARVAPELAGEPVVLVPATYLAELGLPDSAPIVVEVGERRVN
LIARASRLADTTGQLLGVVSARTLAANRIEAVPTTVWGVADPGFDREALS
AAVGAVAARDALVQVGGGVTEGGDIANVLSILLGLSLAMLAVTVVIALLG
IANLLGLSVVERVREMALLRALGTRRARLRAMLAVEAVVITLLGTVAGLV
VGVPVGLAAVAAAVGRTADPVIRLPWGQLAAVLVVAVLTGWASLAPARR
AARVAPAEGLTR SEQ ID NO:124 o--f24 Hypothetical protein
244aa
MIVWPERRAASRSPPSSARPVAMSSAPVGSSAKTTDGLASSARATATRCC
WPPDSSDGRCPSRSVICSESVIFRSSPGSTRRPASRSGSTMFCSAVSVGS
RLNAWKTKPIRSRRRSVRARSSRPANDRPARLTVPAVGVSNPASRCISW
FPEPDGPMIAVNWPAEKPADTPSTAVTAAGPVPYVLLTSRQLTISACVVC
VVTAPTLEIRADRHIPPRDPGRAVDRYLRMTRRYRPRAPCSRNR SEQ ID
NO:125 orf25 Response regulator kinase 367aa
VLRIDALVAAAVVIGCLLLGLAGLSEWYWSAAVAVPLLLRRSAPRCFLAL
VAGVSGLHLLASHSFMFPGDLVALVAVHAAAAHAPGRARHAGLLLGAAGA
LVVAAQALQDQRLGSALPAVLIVASTMAAWSIGLMQRQQRSAVLDAEHRR
RLAEQDSAMRAQLAVHEERTRISQEMHDIIAHSLASIIAQAEGGRVAARA
DARIAGPVFDRIAGLGRQALTDVKRLLTVVDHDDEWHDDGLERLPVLLAG
VTEAGLDVTVDSSGAPQPLAAGMDLAVYRVIQESLTNVLKHAPARRACLR  77
WO 2007/083112 PCT/GB2007/000138
MRWTPALLTVTVSSPLPGGRGAGLVEGRGLSGIRQRCSLFNGDCTVTATT
ELTVTTTWPLTPEGARA SEQ ID NO:126 orf26Response
regulator sensor 220aa
MTRPPIAVLIADDQELVRTGFAMVVDAAPDMRVVAIAASGAEAIELAAEH
RPDVILMDIRMPGTDGITATSAILAAGGERPPKIIALTTYDSSDYATRIL
TAGASGYLLKDATAEGLTAAIRSAYHGGSVIAPTTTRNLVAARAEPPPPA
RDPAPLDTFTARERDVFDLIVAGANNAEIAARLHLAEVTVKTHVGRVLAK
LGVRDRLNVVVWAYRNGAVG SEQ ID NO:127 orf27Penicillin
binding protein 782aa
MLICGLIAGVVVAAAAFPFAAMSGLAAKAGQQTFASLPSELKAFRSPQIS  RI
YAADNRTQVAQFYDEFRSDVPLKEMSPFMRDAMVAAEDRQFYQHHGVD
LKGAARALVNNRNGGQKQGASTITMQWVRISLAYSATKPQDVIDATEDAP
KRKVAEMKYALEVEKQLSKDQILERYLNIVPFGKQTYGIYAASRVYFNKK
PKDLTIGEAALLAAIVKAPSAYDPTDPDGYELIRQRRNAYVIPGMVEMGA
ITRAQADAALKEAIPRKVRPMSNGCVSVAKNNWGFFCDYFYRWWMERKEF
GPTPYDRERRLKSGGYRITTTLDVKAQKQARDRIGDLISEKNKNALLLAA
VEPGTGKVRMLAANRRYKLDDPDDPQNAISSDPRKARKGIRGSYPNTTNP
LLTGGGDITGYQAGSVMKMFTIVAALEQGYPLAYTIRTQSRYRSRYIIES
SNDAACPGTHFWCPSNAGGGGEGVFNMWTGLGRSINTYFVPLEERVGAEK  



VVSAAKRFGIQFREPDDALLAEPGNAHQWGAFTLGVSATTPLDMANAYAT
LAADGMYCPPTPIERIATRDGDQLDVGRSPCVRATAKDVARAALDAARCP
VGDSAQLGRCGGSTAGITRSVVGHPVFGKTGTTDRDRTASLIAGTTALVV
AGYLVNPDYQNHRDRLDHDQVNPAVYRTLADYMEGRPRESFKRPSSGRIA
FGDQRSIPDVECDPMPRARDRLEDAGFDVWRGQEVESDCPAGTAAGTEPS
GRTVKNGVVVIQVSKGRRGASPPIFPPIGPPR SEQ ID NO:128 orf28
Methyltransferase 253aa
MAPLTRSLRYYYGDAGREAAMDAMYRRFVRPGDVVFDIGAHVGDRVACFR
RLGARVVAVEPQPLCMRALRALYAHDDRVALVEAACGPAGGSVPLYINSA
NPTVSTNSVRFLTAATGSRGWENEVWDQQITVPAVTLDTLVQRFGLPAFI
KIDVEGYEDAVLAGLSRGVRALSFEFTTIARDVARRCLDRAGELGFDGFD  VS
LGETMARTFGRWAARDEMLAHLAGLPHEANAGDVYAVSRSAGWPDRRE DRR
SEQ ID NO:129 orf29 Hydrolase 261aa
VPRFDSRLVTVGGVRTHDRHACHAGGLPVVLVHGLAVSHRYLMPTAHALA
GRHPVLVPDLPGFGFSDKPRRAYDVGRHAEHLAAWLDVLGVPRACIAGHS
FGAEVAARLAVLRPDLVAAVVLASPTTDPAARSRRALIGRWAVDLWIEAP
WQAPVLVRDIADAKPWRVLATVGHSVRNAIEEDLRRLPVPPLVLGGSLDP
VAPLRWRAEVAAMTGGVSVTVPAAAHNVMTTSGVRSARAIAAYLRTRRRC
MDRLIGGMPPP SEQ ID NO:130 orf3O Response regulator
244aa  VS
PPFRLDEAVADVYGDLRLAPVLRRLLRHSGRLTGSVAGSVSLIDADRG
CYVKAAEYGANCQLGRSFPLDEGATGRAFGSRRPVVIPDYGQLRAGHLAA
AHPARKGPAVAVPIWWRGDVIAVNVAFAPAFSLGGVDELEALTQSAAAAI
VRSRGVRVRADPPYAAPAAPFTPREAEVLDLLRQGLTDREMARRLGLSAK
TVEKHVGAIRRKTGTSNRTAAVVTALDNDWVGNLPHTAEHTTGS SEQ ID
NO:131 orf3l Fructose biphosphate aldolase 281aa
MKDILDRALAERYGVAAFNIVNDLTVEAVLAAAAEERAPVILQTSVKTVR
MYGRPRLYEIVHAFAHDAPVPVTLHLDHCPERSVISDCLAGGWNSVLFDA
HELDVADNLRQTTEVVAEARRAGAHVEGEIEGIQGVEDDVGNDYAPMVQS
LEVAVDFIKRTGVDCFAPAIGNAHGQYKQAPVLNTRRVSDLVAATGIPMA
LHGGTGLSDEQFTDLIARGCAKVNISTALKESFMKSGLEFLREADERGKW  DP
PSLFRHQRAAVVEMARQHIRLFGGSGRAW 78 WO 2007/083112
PCT/GB2007/000138  SEQ ID NO:132 orf32 Hydrolase 192aa
MGSAVAVPASAGGGRRDGPAAHPALRRIGARVVNALVFDCDGVLADTERH
GHLPAFNATFEQFGLPVRWSEEEYGEKLRIGGGKERMASLFADPAFAAAA
GDTDRTELLRTWHRAKTAAFTKLVAEGRIPARPGTARIISEALRAGWTVA
VASTSAEDSVRAVLVNAVGATTAERIPVFAGDVVPAKKPDPA SEQ ID
NO:133-SEQ ID NO:199  (Null) 



SEQ ID NO:200: CosALO2 (40402bp)
GATCAGGTCGACCGCGGAGCTGATCTGGTCACGGATCGCGCGGATCGGCAGGTC
CATGCCGGCCATCAG
CACCATCGTCTCCAGCCGGGACAGCGCGTCCCGCGGCGTGTTCGCGTGCAGGGT
GGTCAGCGAGCCGTC
GTGGCCGGTGTTCATCGCCTGCAGCATGTCGAGCGCGGCGGCGTCACGGACCTC
GCCGACGACGATCCG
GTCCGGGCGCATCCGCAGCGCGTTGCGGACCAGGTCGCGGGTGGTGATCGTGCC
CCGGCCCTCGGAGTT
CGGCGGCCGGGACTCCAGGCGCACCACGTGGTCCTGGACCAGTTGCAGCTCGGC
GGCGTCCTCGATGGT
CACGATGCGCTCGTCGGCCGGGACGAAGCTGGAGAGGACGTTCAGGATCGTGGT
CTTGCCGGAGCCGGT
GCCGCCGCTGACCAGGATGGTGCGCCGGCCGCGCACGCACGCGTCCAGGAACTC
GGCGGCCTGCCGGGT
GAGCGTGCCGTACTGCAGCAGGTCACCGACGGTGAGCGGGACCGCGGCGAACTT
GCGGATGGTCAGCGT
CGAGCCGTCCAGCGCGATCGGCGGGACCACGGCGTTGACCCGGCTCCCGTCCGG
CAGCCGGGCGTCGAC
GGTCGGGCTGGCCTCGTCCACGCGGCGGCCGACCCGCGAGCAGATCCGGTCGAT
GATCCGGCGCAGGTG
CTGCTCGTCGTCGAACTCGGCGGCGACCTTCTCGAGGCGGCCGAACCGCTCGAC
GTAGACCGAGTACGG
CCCGTTCACCATCACCTCGGTCACCGACGGGTCGCGCAGCAGCGACTCGATCGG
TCCGTGGCCGAGCAC
CTCGTCGGTCACCTCGCGGGTGATCCGGGCCCGGTCCGCGCCGGAGAGCGGGGT
CTCCTCCCGGGCGAG
CAGGTCGTGGAGCGCGTCCCGGACCCGGGCGTCCAGGTCCTCGCTCTGGCCGGT
GGTGTAGAGCGTCGG
CCCGAGCTCGTCGGCGAGCCGCCGCTGGATCCGCAGCCGCACCTCGCCGACCTG
GTCCTGCGGCGGGCG
GCCGGCGGCCCGGTAGCGGTCGCCGCCGCGTGGCTCGGTGGGCGGTGGTGGGGG
CGTGCCGGCGCCGCT
CAGGCGGCTGGAGAGGCTCACGGGAACAACCTCCCGAGGAACCCGCGGCGCCGC
TGGGGTGTGGTGCCG
ACGCCGGCGATCCGGTCACCGAGCTCCCGGATCGCCCGGCTGACCGGGTGCAGC
GGGTCGGTGACGGCG
ATCGGCTCGCCGTGGTTGACCGAGACCGTCACGTCCCGGCTGGCCGGCACCTGC
ACCGCGAACGGCATG
CCGGCCGCGACCTCCACCTCGGACGGGCTCAGGCCGACCTGGGCGCCGGCCCGG
TTGAAGACCAGCAGC
CGCTTGTCCTTGGGGTAGTCGAGCAGGTCGAACATCTCCGCGGTGAGCCGGACC
GACTTGAGCGCCGGA
AGATCCGGGGTGACGATCGGGATGAACCAGTCGGACATGTCCAGCGCGGCCAGC
ACCTGGTCGGTGACC
ACGGACGGGGTGTCCACCACGATGAAGTCGTAGAGCGGGCGGGCCACGTCCAGC
AGCTCGACGACGAAC
TCCCGGCGGACCTGCTCGCCCTCGGCCGGGCTGGCCGGCGCCAGGAGGGCGTCG
AGACTTTGCCGGTAC
GTCGTGACGATCGACCGCAGCCCGGGCTCGTCCAGCCGACCGGCCATCTGCAGG
CCCCCGGCGATGTTG
CGTTCCGGGGACAGCTTCATCATGATCGCCACGTCGCCGAACTGCAGGTCCAGG
TCCATCAGCAGCACC
CGGCGTCCGGCACCGGCCAGCGCGACGGCCAGGTTCACCGCCACCACGCTGCGC
CCGCAGCCGCCCTTG
CCGGCGAAGACCGTGACCACACTGGCGTACGGGGCGTTGTCGCCGGTCCCGCGC
ATGGTGGTGCTCAGC
GCCTTGGACAGGTCGACCGACCGGACCGTCGCGCT.GCGGATGCCCTCCTCGTC
CTCCTCGGCGACCAGG
TCCCGGATGCCGGACTGCAGGCAGCGCAGCACCACGCCGGCCTCGATCGCGTGG
CGGATCAGCACCACC
CCGATCACCGGGCGCTGCAACCGCTGGTACGCCGTGAACATCAGCGCCTCGTCC
AGGTCCACGACCGCG
CCGATCACCACGAGCAGCGTCTCCGGGTAGCGGGGGAGATACGACTCCAGCTCG
CTCATGCTCTTGAGC
ATCGTGCCGCCGATCGCCCGGAAGTCGTTGCCCCAGTGCGTGCGGCGCTCGTCG
TCGGGCTCGACGTAC
ACATAGAGGCTCATCGCACGACCCAGCTCGTGTCGATCGCCGGGCCGGTGCTCG
CGGTGGCGTTCGGGC
CGAGCAGCGCCAGGTAGAGCGATCCGCTCTGGGCGGCGTGCACGAGTCGCAGGG
CGTCGGTGTCGCCGA
CGGCCAGGGTCACGACGTACCGCTGGATCTCCTTGACCGCGGCGGTGCTGTCGC
CGGCCGAGGCGGACG
GACCGGGGGTGGGCGAGGGCGACGGCGTCACGGGGGCCTGACCCGGTTCCGCCT
CCCCGATGGTGATCA
CCCGTGCCTTCGGCAGCAGGAGCTCGGTCATCGGGATGGTCTCGTGGTCCTCCG
CCATCAGGACCTTCG
CCTGGTACGTGTAATAGACCGCGACCTGGTCGCCGGGCGTGATGTTGCCGGCTA
CCTGCGGGGCGACGT
TGAGCGCCACCGAGACCGCGAGCGACCTACGGGGCACCGGGATCCGCCCGGTGT
GCGACGGCGCCGGTG
ACGCCGGGACGAACAGCGTCCGCATGAGGAGCTGCCGGGGCTGCAGGTCCCCGC
CGAGCCGGAGCGGGT  



CGAGCGCGCTGTCCCAGGTGGTCAGCGCCCCGGCGGGCACGGTGACGGTGGGGA
CCAGGAGCCGCTCGG
TCAGGCCCCGGGCGCGGATCTCGGCGCCGCTGGTCCCGGACGGGATGTGCTGCC
CGGCGACCAGGATCC
AGGTGCCCTCCCGGCCGCTGAGCGCGCGCCGGTCGGCCGACCGGGCGTAGGACA
GGACGGCCGCCCCGC
TGATCCCGGCCAGCACCAGCGCGGCCAGCAGGATCAGGATGCGGCGGCGCATGA
CTTCACCTTCTCAGG
CACCGGTCATCCCGTACGGCCGATCACCATCGCGCCGTAATACCGCGAGGTGGC
GAACCGCGTCGGTAC 79 WO 2007/083112 PCT/GB2007/000138
GTGGTCCGTGACCAGCGCTCTGGTGAAGTAGCCGTAGAGGCAGGACTGCGCCGC
GCACAGCGCTCTCTG
CGCCCCCGGCACGAGCGAGGGGACCGCGGATCCGGGTGACACCGGGCCGCTGAC
CGGGCTCTCGTAGCC
GGTGAGGACGAGCGGCGCGAAGCCGGCGATCCGGTAGTACGACGGCAGCGTGCC
GATCACCGCCACCTG
CCTGTCGAAGATCGGCACCAGCACCGGCTGCCCCGAGGTGATCAGGACGTTCAG
CCGGTCGAGGCAGGC
CGTGGCGGCGGAGGCGTTGCCGGGGCCGATGGTGAATCCGCCGACCCAGCTGTC
CGCCGGCCCGTCGGT
CGCCGGGATGCCGGTCAGCTCGCAGGAGGCGTCCGGTGCGCTGACCGGCAGCAG
GCCCGGCAGCGCCGG
CGGGCCGTCCGGCTGCCCGAGCCACGTGTAACCGGCGACGGTCTCGCCGGCGTC
GGCCGGGCAGGACGT
GGCGAGGATGCCGTCGCTGATCGGGATGTAGCCGGCCGTCGGGTCGGAGAGGCC
GAGCAGCGGGTGGAC
GCCGGTCTGCGGGTTCGGGCCGGTGGGCGGCGGCGGGGCGAAGAACCTCGTGTA
GTCGCCGGTCAGCCG
CAGGAAGTCGCACCGGGAGACGCCGAGCGCGAGGACGTCGGTGACCGCCGGAGC
TCCCCAGGCGACCCG
GCCGCAGGCGCCCATCTTCGCCCCGTGGTACGCCGACCCGGCCAGACCGCGCCC
GAACAGCGGCGGCAC
CACCGAGGTGTTGTCGCTGTTGCGGGTGGACGTCCGGACCTCGACGTACCGGTA
CGGCCCGGAGGCGCT
CGGCGGCGCGGGGCACGTGACCGGGGTGTTCCAGGAGCTCGGGCAGCCGGCGTC
GGCGGTGGTGACGCC
GGCGGCGGAGACGGTGGTGATGCAGAACTGGACGTCCGAGACGAGGTCCTTGGC
GTTCCGGTCGGCGTA
CCGCTGCGCGTTGTCCCGCTGCGCGGCGACGGTGCAGGTGGCGGACGTCAGGTC
CCGGCCGGCCGTGCC
GGCGCAGGCCTGCGCGACCTTCCACGACGCCGCGTCGGCCCCGCTCTGCAACTG
CTCCCGCTCGGCGTA
GAGCGCGCCGATGTCGATCACCAGCGCCGCCATCCCGAGCAGGACGCCGGCGCC
GGCCAGGACGGCGAC
CAGCGCGGTGATCACGCCGTGCTCGCCGCGGGGCGGGAACAGGGCGTGGATCAG
CCGACGCATGACATC
ACGCCGGTCGCGCTCATCGTGATCGTGCCCATGGTCTGCCCGCCGACCAGCCTG
ACCAGCGCCACCATC
GGCGTGATCGGCTGGTACCGGCGGGTCAGCACGACCTCGGCGTCGGCGCCGGCG
AGCGAGGTGGCCGAA
CAGGTCGTGACGGTCTGGGTCACCGACGGCGCCCCGGTGGCGCCGACGATGCCG
TTGACCTTGGCGTGC
ACCGCCGCGGCCGTGCCGTTCAGGGCGCCGAGCCGGGCGCCCTCCCGGGCCGCC
TCGGTGAGCTGGATG
TACTGCTGGAGCAGCCGGCCCATGTCGATGATCCCGAACAGGATCAGCAGCAGC
ACCGGCATCACGATG
GCGGTCTCCAGCGCCGCGGCGCCCCGGTCCCGGTTATCGTGCGGAGCTCTCCGC
TCCCTGGGCGAGAAC
CGTACGCAACATCCCGGCCAGCCGGTCCGCCGTATACGGCTTCGCCACGAATGG
CGACCCGGCACGGAT
CAGCCCTTTCTTGATGGCGATCTCCTCCGGGACCCCGGAGACGTAGACGATCTT
CATGCCCGGCCGGAC
CTCGGAGGCCGAGCGGGCCAGCTCCCCGCCGGAGACTCCCGGCAGGCCCAGGTC
GGTGAGCAGCACGTC
GATCGCTCCGCTGTGCACCCGGCACGTCATGATGGCGCTGACCGGGTCTTTCGC
CACGAGGACGACGAA
CCCGCGCATCTCCAGCATCTGTGCGGCGAGCTCACGCAGGTCCTCGTCGTCCTC
CACCAGGAGAACGAC
CGGCCCCTGCCGCTCGGTTGCTTTCCACATCATTCCTCTCCCGGTGCACGAGGA
ATCCGGCGACGACTC
TTCCCGTCGCTGCCTCTGCTCACGCTATCCACCGGCCTGCCTGGCCCGGTGGCA
TTCGCGGAAATGTCG
ATGCCCTCAAATCAGCATTTGTCCGGCGGCACTGTCCGTGTTAACGCTCACTAC
GTTGCGCTGACGTCA
CGTTTCGTCCCGGTAACAGTTCGGGGTCTTGACAGATCACGAGCGTCGATGGGT
GAATGTGTTCAATCC
TGATCGGACGAGTGCAGGATAAACAACGTTTGCGTGTGAAGCCGTTTGGCTTTG
AGGGGGCTCCATGTT
CAATTACGTCAGTTTCGTGCGCCCTAAAACCTTTGCCGCCACCTTCGCGGCAGC
CGCCCTGCTGCTCGG  



CTCGGGCGCCTGCGCGAAGAGCGAGGACTCCGGGGACACCGTGGCGGCGGGTCC
CGCCCCGTCGGCGGC
GCAGGTGGTCCAGTCCGCCTCGGCCGGCTCCGCGACCTGTGCCTTGGATCAGTA
CGGCGCGTCCAAGCT
CGACCTGAAGACCGCCTCCGTCGGCTTCTCCCAGTCGGAGAAGGAGGCGAACCC
GTTCCGGATCGCCGA
GACGAAGTCCATCAAGGACGAGGCCGCGAAGCTGGGCATCACCAACCTCAAGAC
CTCGAACGCGAACTC
ACAATTCAACAAGCAGATCGCCGACGTCGAGCAGATGATCGATGCGGGCGTGCA
GCTGCTGGTGATCGC
GCCGCTCAACTCGGACGGCTGGGACTCGGTGTTCGCCAAGGCGACGGCGAAGCA
CATCCCGATCATCAC
GATCGACCGGAAGATCAACGCGACCGCCTGCAAGGACTACCTGACCTTCATCGG
CTCCGACTTCGCCGA
GCAGGGCAAGCGGGCCGCCGACGCGCTGGCCAAGTCGCTGGGCAACAAGGGCGA
GGTGGCGATCCTGCT
GGGCGCTCCCGGCAACAACGTCACCACGCTGCGGACCAGCGGCTTCAAGGACGA
GATCGCCAAGGTCGC
GCCGGACATCAAGATCACGTTCGAGCAGACCGGCAACTTCTCCCGGGAGGACGG
GCAGAAGGTCGCCGA
GCAGCTGCTGCAGTCCAAGCCGAACATCAACGGCATCTACGGCGAGAACGACGA
GATGGCGCTCGGCGC
GATCACCGCGCTCAAGGGCGCCGGCAAGAAGGCCGGCGACGTCAAGATCGTCTC
GATCGACGGCACCAA
GGGCGCGGTGCAGGGCATCGTGGACGGCTGGGTCTCCGCGGTGATCGAGTCCAA
CCCGCGCTTCGGGCC
GCTGGCCTTCGACACCGCGACGAAGTTCTTCGGCGGCGAGCCGGTCGGCCAGGA
CATCGTCATCCAGGA
CCGTGCCTACGACGAGTCGAACGCCAAGACCGACATCGGCAGCGCGTACTAGAG
AGCGCTCCCAATCGG
GTGTCCGGGGATGAACCGGGCACCCGCCGGCACGGAGGAGGGCGGCTCATGCTG
CTGGAAGTCTCCGGC
GTCTCCAAGACCTTCCCCGGCGTACGCGCCCTGGACGGGGTGTCCTTCACCCTG
AACCCGGGCGAGGTG
CACGCGCTGGTGGGGGAGAACGGCGCCGGCAAGTCGACGTTGATCAAAGTGCTC
ACCGGGGTCTACCAG
CCGGACAGTGGCGAGCTGCGCTACCGCGGCGAGCCGGCCCGGTTCGCCACCCCG
CTGGACGCCCAGCGG
GCCGGTATCTCGACCATCTATCAGGAGGTCAACCTCGTCCCGCTGATGAGCGTG
GCGCACAACCTGTTC
CTCGGCCGGGAGCCGCGCAACCGGTTCGGGCTGCTGGACGAGGCCCGGATGGTC
GCCGAGGCCACCGAG  80 WO 2007/083112 PCT/GB2007/000138
ATCCTGGCCGGTTACGGCGTACGCACCGATGTCCGCCGCCGCCTCGGCACCCTG
GCCCTGGGCGCGCAG
CAGATGGTCGCGCTCGCCCGGGCCGTCATGGTCGACGCCCGGGTCGTGGTGATG
GACGAGCCCACCTCG
TCGCTGGAGCCGCGCGAGGTGGAGACCCTGTTCGGGGTGATCCGCGAGCTGCAC
ACCGCGGGCATCGGC
ATCGTCTACGTCTCGCACCGGCTGGACGAGCTCTACCGGGTGTGCGACGCGGTC
ACGATCCTGCGCGAC
GGCAAGCTCGTGCACACCGGCCGGATGGCCGATCTCGACCGGCGCACGCTGGTC
TCGCTGATGCTCGGC
CGCGAGTTCGGGGCGGACTTCACCAGCTTCTCCGAGTCACCGCAGAGCACCCCG
GAGGGCGAGCCGGTC
CTGCGGGTGTCCGGCCTGACCAGCCGCCCCCGGCTCGACGACATCAGCTTCGAC
GTGCGCCCCGGCGAG
GTGGTCGGCCTGGGCGGCCTGCTCGGCGCCGGCCGCAGCGAGACGATCAAGGCG
ATCGGCGGGGCGTAC
CCGATCGACTCCGGCGTGATCGAGGTCGGCGGCGTCCGGCTCGGCAGGCCCAGC
ACGGTACGGGCGGTC
CGCGCGGGCGTGGCCACCCAGCCGGAGGACCGCAAGGCCGAGGGGATCGTCCCC
GGCCTGTCGATCCGG
GACAACATCGCGCTCGCGATCCTGCCGCGGATGGCCCGTTTCGGACTGGTCAGC
GACAAGCGGATCGAC
AGCATCGTCGCCACGTACATGAGCCGGCTGCGGATCAAGGCGTCCGGTCCGGAC
CAGGCGGTCGGCGAT
CTCTCCGGTGGCAACCAGCAGAAGGTGCTGCTCGCGCGGCTGCTCGCCACCGGC
CCGAAGGTGCTGCTG
CTCGACGAGCCGACCCGGGGCATCGATGTCGGCGCCAAGGCCGAGGTGCAGGCG
CTGATCGACGAGCTG
GCGAAGGAGGGGCTCGGTGTCGTGCTGGTCTCCTCGGACGCCGAGGAACTGGTC
GAGGGCGCGGACCGG
GTGGTGGTGCTGCGCGACGGCGCGGTCGTCGGCACCCTCACCGGCGACCGGGTG
ACCACCGAGGCCCTG
ATGGCCACGATCGCGGAGGCCGCGGATGAGCACTGAGACCCTGACCCGCCCGCG
GATGACGTTCAACCC
GGCGTGGGCGGCACGCTACGGCGTCTACGCGGCGATCGTTCTGCTGATCGTCGT
CAACATCGCCTTCAC
GCCGTACTTCCTGACCCTGAGCAATCTGCGGATCCAGCTGATCCAGGCGGCGCC
GGTGGTGATCGTCGC  



GCTCGGCATGGCCCTGGTCATCGGCACCGAGGGGATCGACCTCTCGGTGGGTTC
GGTCATGGCGCTCGC
CGCGGCCTTCATACCCCTCTATCTGGGGTACGGCGTGACAGCCGCGATCCTCGT
CTCGCTCCTCGCGGG
TGTGGCGGTCGGGCTGATCAACGGTGTCCTGGTCGCGAAGGCCGGCCTGCAGCC
GATCGTGGCGACGCT
GGCCCTGTTCGTCGGCGGTCGCGGGCTGGCCGTGGTGATCTCCGGTGGACAGCT
CAAGGACGTGCGCAA
CGCCGACCTGCTCTACCTGGGCTCCGGTGACCTGCTCGGCGTGCCGGTCCTGGT
CTGGATCGCGGCGCT
GCTGGTGCTCGTGGTGGCGTTCGTGGTCCGGCGTACCGTCTTCGGCCGGCGCCT
GCTGGCCGTCGGCGG
CAACCGGCCCGCCGCCGAGCTCGCCGGCCTCCCGGTCAAGCGGGTGCTGATCGG
CGTCTACGTCTTCTG
CGCGGTGCTCGCCTCGATCGCCGGCCTGCTCTCGGTCGCGCGCATCCAGTCCAG
CGACGCGTCCGCGGT
CGGCCTGCTGATCGAGCTCTCCGCGATCACCGCGGTGGTCGTCGGCGGCACCCC
GCTCACCGGCGGCCG
GGTCCGGGTGCTCGGCACCGTGGCCGGGGCCCTGCTCATGCAACTGGTGGTCGC
CACCATGATCAAACA
CGATCTCCCGCCGTCCACCACCGAGATGGTGCAGGCCGTGATCATCCTGGTCGC
GGTCTACGTGGCCCG
GGAGAGGAGGACCCGGTGACCATGTCGATCCCCGTGCCCGCTTTCCGGAACGGC
GGCTTCGTGCAGCGC
CAGGGCGCGCTCGCGGTGCTGGTCACCGTGGTGGCGATCAGCCTGGCCGCGTTC
CCCGGCTTCCGCAGC
GCGGACAACGCCGGCACGATCCTGGTCGCCGCGGCGCCACCGATGCTGATCGCG
CTCGGCATGACCTTC
GTGATCATCACGGGCGGGATCGACCTCTCGGTCGGCTCGCTCTACGTGCTCGGC
GGGGTGGTCGCCGCC
TGGGCGTCGCAGTGGGGAGTCGTCGCGGCGCTGGCCGCGCCGTTGCTCCTGTGC
GGGGCCATCGGCGTA
CTGAACGGGATCCTGATCTCGAGAACCGGGATGGCGCCCTTCATCGTCACCCTC
GCCGCGCTGCTCGGC
GCCCGTGGCCTCATGCGCAGCATCAGCGATGAGGGCTCGACGACGTACCTGGTC
AGGAGCGACGTCTTC
CACGAGCTGGGCACGGGATCCCTGCTCGGCGTCGGTCTGCCGGTCTGGCTGGCC
GCGGTTCTGGTCGGC
GCCGGGATCCTGGTGCTGAACCGGACCCGGTTCGGGCACGCCGTGCACGCCATC
GGCGGGAGCGAGGAC
GCCGCCGCGCTGATGGGGCTGCCCGTACGGCGAATAAAGGTCTGGGTCTATCTC
CTCTCCGGGCTGCTC
GCGGGACTCGCCGGTGCGATCAACGCGGCCAAGCTCGGCTCCGGGGTCACCGTG
CTCGGCAGTGGCATG
GAGCTCGACGCCATCGCCGCCGTCGTGATCGGTGGCACGCTGCTCACCGGCGGC
TCCGGGTCGATCGCC
GGCACGGTCGCGGGGGTGCTGCTGCTCGGCGTGATCCAGAACCTGATCAACCAG
GTCGGCAACGTCAAC
AGCAACTGGCAGCAGGTGATCAGCGGTGGGTTCCTCGCCGCTGTGGTCGTGGCG
CAGACAACTCTCGTA
CGCGCAAGAAGATCTTGACGTGGAGGCCCGCCCGGGGACCCTGCCGCGGGCGGG
CAGGCGTAGGTTGCC
CGCATGACGGAGCATCGGGTCTCCCCGGCCGGGCGGGCGCTCGCGTGGCTGATG
CTGGTCTCCGGGTTC
GCCGCGGTCGTCGGGTCGTTCCTGCCGTGGGCCTGGGTCGACTTCCCGGAGCAG
GGCAGCAGCCAGGTG
TCCGGGAGCCTCGTGTCCGACCTGTTCACCGCGTTCTTCGGGGTCGTGCTCGCC
GGGTACGCGGTGCCC
GCCGTGCGCGGCGAGCGCCTGCCCGGCCTCGAGACGTTCTTCTCGGTCGGCGCC
GGGCTGGTGCTGTTC
ACGCTCGGGGCCTGGGACAGCCGGCACCTGACCTCGATGACCGCCGCCCTGGTC
GCGGCCGACACCGGC
ACGACCATCGGGCCCGGTCTCTGGCTGTGCATGATCGGCGGCCTGCTGGGCGCG
CTCGCGGCGGCGGCC
CTCGCCGTCCGGGGACGCCGGCCGGTCGTCAGCTCCCGGGTGTGACCACCCAGT
CCGGGTGGTTCGGCA
TCGGAGGGGTCGTGACGCCGAGGAGCCAGGAGGTCAGGAACGGCCGCAGATCCT
GGCGGGCGACCCGCG
AGGCGAGCGTGATGAAGTCACCGGTCGAGGCGGAGCGGCCGCGGTACGTCGTCA
GCCAGGCGCGTTCGA
CCCGCTGGAACGTCGCCGCGCCGATCTTCTGCCGGAGCGCGTAGAGGACCAGCG
CGCCGCCGGCGTAGA
CGTTCGGGTTGAAGACGTCCCACGTGGTCGCCGCGTCGAGCGGGGCGGCGACCG
GACCGTACCTGGCGC  81 WO 2007/083112 PCT/GB2007/000138
GGAAGATGTCGCCGGCGGCGTAGACGGCCTTGAAGAACGCCTCGCGGTCGGCCA
GGCCGGTGTACTGCG
GGAACCCGCCGGTCTCCTCCGACCAGAGCATCTCGTACCAGGTGGCGTGGCCCT
CGTTGAGCCAGACGT
CGCTCCACGAGAACGGCGAGACGCTGTCGCCGAACCACTGGTGGGCCAGCTCGT
GGGTCATCGACGGGC  



CGCGGGTGGTCTCGGGGCCGGTGAACAGGGCGGCGCCGTACAGCGAAAGGGTCT
GGGTCTCCAGGGCGT
AGCCCAGGTCGTCGTCGATCACCAGGGAGCCGTAGTCCTCGAACGGATAGGGCC
CGGCCTGCTTCTCCA
TCCAGGCGAGCTGCTCGCGTTCCCCGGCGATCGCGGGCAGCAGCGTGCCGGCGA
GGCGTCGCGGCACCA
CGTCGCGGATCGGGGTGCCGCCGGCCGCCGGGCGGCGCTCGACCACGAAGTCGC
CGACGGCCGTCTGCA
CCAGCTCGGTGGCCATCGGGGCGGACTCGCGGTAGACCGAGCTGACGTGGCCGT
CGTGCTCGGTCGTGC
TCACCAGCGTGCCGTTGGCCGTCCCGGTCCAGCCGGCCGGCACGGTGAGCGTGA
TCGTGAAGGTCGCCT
TGTCCCGTGGATGGTCGTTGCCGGGGAACAGCAGGTGCGCCGAGCCGGGCTGGG
CAGCGAGCACCGTCC
CGTCCGGCGTCGCCACGAGAGCGGCCGGGGCGGCGGTGAAGTTCGCGACCGTGA
CCCGGAACAGCCGCC
CCCGGGGAAGGGGGCGCCGCGGGATGACGGTCAGCTCGTCGCCGTCCCGGGCGG
CCCGCGCGGGCTGCC
CGTCGACCGAGACGCGCCCGATCGAGGCGCCGCCGAAGTCGAGGTCGAAGCGGG
ACAGGCTCTGCCCGG
CGACGGCGGTGATCGTCACATCGCCGGATACGACCTGCTTCGGGTCCTTCTCCG
GGTAGCGCAGGCGGA
GGTCGTAGTCGAGCACGTCGTAGCCGCCGTTGCCGAGCAGCGGGTAGAGGCGGT
CGCCGAGGCCGGCGG
ACCCGGGTGACGGCGAGGGCCCGGCCTGCGCCGGTGCGGCGGCTGCGGCCAGGG
CGAGGACGACGGTGG
CGCCGACGGTGAGGACGCGGGTGCCCGCGGACGTTCGCATGGCTTCCGACGCTA
GGCGACACCACCGGA
AGCCATCGACCCATGGGCATGTATGAAATCCCACAATCTCCGATGTGGACGGAC
GGATGGTGCGCAGTA
TGCAACTTGCAGATTTCGGGACATTCCCTAGCCCGGCGGTTGCCGTGTGCACCC
GTTCGACCACTGTCC
GGAACCGCGTGGTGAGCAGGGTGAACGTTCATGCGGCCCGGGCCGCCGGAGGTC
CCGTGACCGTTCGCA
TTGCCGTGCGCCGGTGAATCACTCCGCTTTACGACTTCGCGACAAGTGGTTAAT
GTCGGCGAAGCGATA
TATCGTCCAGTTATTCGGGGGACTGCGGTGCATGAGCAAAAAATCACTCCGGCG
ATTGCCAGCGGATCA
CCGCAAATTGAATTGCTGCCCGTCAATTCCCTGCGAGTGATGGATTCGCCGCGA
CTGAACGGTGAGGAC
CCGCGGCACACCGAGGTGCTCGCCGGCTTCGGGGCGGAGCTCCCGCCGATCGTC
GTGCACCGGGCGACC
ATGCGGGTCATCGACGGCGCGCACCGGCTGAGCGCGGCCCGGCTGCGCGGCGAC
GACCGGATCAGGGCG
GTGCTGTTCGACGGCACCGAGCAGGAGGCCTACGTGCTGAGCGTCAAGGCCAAC
GTGACGCACGGGCTG
CCGCTGTCCGCCGCCGAGCGCACCCGTGCGGCGGAGCGCATCATCACGATGCAT
CCTGACTGGTCGGAC
CGGATGATCGCGGCGTCCAGCGGGCTGGGCGCGCGGACCGTCGGCGGCCTCCGC
CGGCGGCGCGCGGCC
TCCGGCGAGAGCCCGGCGGGCCTCCGCTCGCGCGCCGGCCGGGACAGCCGCGTC
CGGCCGGCCGGCAGC
ACCGCGGGCCGGCTGAAAGCGGTCGACTACCTCCAGGACCGGCCGGACGCCTCA
CTGCGGGAGATCGCC
CGGCACGCCGGCGTCTCTCCGTCGACCGCCCGTGACGTCCGGGACCGGCTGCAC
CGCGGCGAGGACCCG
ATCCCCGCCACGCAACGCGCGGCGGCACGCCCCGGAAACGATTCCCCGCCGCTG
CGGTCGCTGGTCCAG
GGCTTGGCGAGCGACCCGTCGTTGCGATTCAGCGAGTCCGGGCGCGATCTGCTG
CGCTGGTTGATTGCC
CACGCCGTTCAGGACGGCGAATGGAAAGGGCTGGTCGACACTATTCCGGCGCAT
TCCGCGCAGGCGCTG
GCGAAAATCGCGCGCCATTGTTCGCGGGAATGGCGTGAGTTCGCGGACATCCTG
GAGAAGGACGCCGCG
TAGGCCACCGGCATTTCTTCCGGCACCCGGTCCGCCCTCCGTCACGCACAGGTC
AGAGTACTGATGGCG
GCTGTCAACCCGCCGATCTGCGGGTAGGTGCCGACGTCCTTCCGCCGACCGTCT
GCCGAACGCATCCGG
TCGGTGCCCGATGTGCGGGTAGGCATTCACCGATCAGGGTTGCTCCAATGTCTC
TCGTCGATACCGCGG
CTGATACCTCCGCGGTACTCGGCAGAACACTCCGTGGCTATGGCGCCGTGGTCC
CGGAGCCTTTCCTGA
AGTACTTCGGACGTACCTGTCCGGAGTCCCCCACAGAAGGAGACATCATGTCGG
CCATCACCGTGGAAA
CCACCTGGAAGAACACCGACCTCCGGGAGGACCTCACCGCTCACCCGGCCGGCC
TCGGCTTCGGCGAGC
TGAGCTTCGAGGACCTGCGTGAGGACCGCACCATCTACGCGGCCAGCAGCGGCT
GGGTCTGCACCCTGA
CCATCGAGTGCGGCACGCTCGTCTGCGCCTGCTGACCAACGGTCATCGCACTGC
CGGGACCGGGGCTGA
CCCCGGTCCCGGCACCCTCTCCCCGGCAGGAGCCTGCATGTCATCCTTTGCGAT
CGCCGCTTCGCCGGC
CAGCGCGTACCTGCACGAGCGCTCCGCCGGCCCCGGCGGCGACCCCGTGGCGGA
GCACGAGCGGGTCGA  



GTCGTGGCGCGAGTCCGCGTTCCTGGACGACCCGGTCCTGGACATCCGCCTGCG
CGAGCTCGGACTCAG
CCGGGCCGAGTTCGGCCGGCTGCTGACCGACGGCGCGTACGACGCCGGGAGCAC
GGCCCTCGACTGGGC
CGGCGAGCTGGCCGCCGTGCTGGCGACCGGGACCGGCGCGGTCACCGGACTCGC
CCGGTCGACCAAGCT
GTGGGCGCAGGGCTTCGACCGGCTGCCGTTCGCCGGGCTGATCGAGAGGTTCCT
CGCGTACTACGAGCC
GCGGGTGCCGCGCACCGCCGGGACCGTCCGGGTGTCCCTGCTGGAGAGCCTCGC
GAACCGCCTGCTCAC
GGTCGCGACCCGGACCCTGCTGCTGGAACTGAACGTGGCCCGGGTGCACGGCCG
CCTGACCGGCGCCAC
CCCCGGGGAACGCTACGACCACTACGACCGGGTCCTGCTGACCGACCCGGACTA
CCTGCGCTCGCTCTT
CGGCGAGTACCCGGTGCTCGGCCGGGCCATGGTCGAGTGCGGCCGCCGCTGGGC
GTCGGCGATGGCCGA
GCTGTTCCAGCGCCTGGACGCCGACCGTCCCGCCCTGCACGCCGCCGGGCTGCT
GCCGGCCGGCGCGGG
CGAGGTCACCGCGCTCCGGCCCGACCTCGGAGACCCGCACAACAGCGGCCGCGC
GGTCGCGATCCTGAC
CTTCCGGTCCGGTGCCCAGCTGGTGTACAAGCCCCGGCCGGTCGGGCCGGAGCG
CGCGTACGCCGAGAC  82 WO 2007/083112 PCT/GB2007/000138
CGCCGCGGCCCTGAACCGGCACGGCCTGAGCCTGCCGCTGACCGCCGTGGACGT
GCTCGACCGCGGCGC
CTACGGCTGGTGCGAGCTGGTCCGGCACGAGCCGTGCGCCGACCGCGCCGACCT
GGACCGCTTCTACCG
GCGTACCGGCGCGGTCCTGGCCACCACTCTGCTGCTCGGCGCCGTCGACGTGCA
CATGGAGAACGTCAT
CGCGGCCGGCTCGTCCTGCATGCCCATCGACCTGGAGACGCTGCTGCAGCCCGG
GGTCCCGTCCGGTGA
CGCGACGGACGCCTACACCCGGGCGCTCGACCTGCTCAACCAGAGCGTGCTGGC
GATCGGGATCCTGCC
CGCCCGGGCGTTCGGCGGCCGGGAGCGCAAGAGCGTCGACGTCAGCGCGATCGG
CGGCGGCGAGGCACA
GACCGCGCCCCGGCCGGTGCCGATGGTCGTGGAGCCGTTCACCGACGTGGCCCG
GATCGAGGCGGTGGA
AGCGACCATGCTGGGCGCGCAGAACCGGCCGGTGCTGGTCGGCGCCGAGGTGCG
GCCCGAGGAGCACAC
CGAGGCGGTGGTGGCCGGCTTCACCGAGGCGTACGACCTGATCGTCCGGCACCG
CGAGGACTTCGCCGA
CCTGCTGGCCGGCTTCGGTGACGTCGAGGTGCGCTACCTGCCCCGCCCGACCCG
CCGGTACAGCATGTT
CCTGACCGAGAGCTACCACCCGGACTACCTGCGCGACGCGCGTGACCGCGACCG
GCTGCTCGACAAGCT
GTGGACCGCCGCGGGCGCCCGTCCCGACCTGATCCCCATCATCGAGTCGGAGAA
GCGCCAGCTGCTGGC
CGGCGACATCCCGTGCTTCCGCGCGCTGGCCGGCGACCGGGCGATCCGCACCGC
GTCCGCCCCGGTGGC
GCCGGACTTCTTCGACGCCCCCGGCATCGAGGTGCTGGCCGGCCGCCTGCGGCA
GTTCGGGCCGGTGCA
CCGGGCTGCCCAGCTGCGGATCATCCGCGAGTCGATGGGAACCATGCCCGCGCC
CGGCCCGATCGCCGG
GACACCCGCGCCATCCTCCGAGCGGCGTGGCGGCCTCGACCCCCGTGAGGCCGC
CACGCTCGGGGACCG
GCTCGTGCGGGAGCTCGCGGACGAGGCGATCCTCGGGGCCGACGACGCCGGCTG
GATCGGAGTCAGCAT
CGAGGGCCTCGACCAGGAGACGTTCAGCTACAAGCCGATGGCGACCGGGCTGTA
CGACGGCATCGCGGG
AATGGCGCTGACGTACGCGTACGCCGCCCGCACGCTCGGCGACGAGCGCTACCT
CGACCTGACCCGCCG
TACCGTCAAGCTGGTCTCCGGCTATCTGCGGTACCTCGCCGAGCACCGGATCGT
GGAGACGGTCGGGGC
GTACAGCGGGATGGCCGGCCTGCTCTACACGCTGGATCACGTCGCCCATGCCAC
CGGCGACGCGTCGCT
GCTGGGCGAGATCGAGGCCGCGCTGCCCTGGCTGCGGGAGTGCGCTACCCGCGA
GGAGTGCCCGGACCT
GATCGCCGGCCTGGCCGGTTGCGCCGTCGTCGCGCTGTCGCTGTACCGGCGGCA
CGGCATCGCCGGTTA
CCGCGAGGTCGCGGAGATCTGCGGCCGGCGACTGGCCGGCACCGCGGTCGACGT
CGAGGGCGCCGCGGG
CTGGGCCGCGACCCGGACCGGCGTGATCCTCGGCGGTTTCTCGCACGGCTCGGC
CGGGATCGCCTGGGC
CCTGCACGAGCTCGCCGCCGAGTTCGGTGACCGGGACCTGCGCGAGCTGGCCGA
CCGGGCGGTCGAGTT
CGACCGGCGGCTGTACGTTCCGGCCGCCGGCGCCTGGCGCGACCTGCGGCCCGA
GATGGCCGGCACCGA
CGGTTACCCGGCGCTCTGGTGTCACGGCGCCGCCGGCATCGGCCTGTCCCGGCT
GCTGATCCACCGGAT
CCGGCCGGACGAGCGGCTCGCCGAGGAGGCCCGCGCCGCGGTGGCGCTGGTCCG
GCGGCACGGCTTCGG  



CCACAATCACAGCCTCTGCCACGGCGACTTCGGCGCGCTGGCCCTGCTCGGCCT
GGCCGACCGCGCGTG
GCCCGGGTCGGGCGGCCACGACGAGCGTGCCGGCGCGGTCGTGCGGGACATCGG
CGAGACCGGTCTGCG
CTGCGGGCTGGGCAACGGCATCCGGATGCCGGGTCTGATGCTCGGCGCCGCGGG
CGCCGGACTGAGCCT
GCTCCGGCTGGCCGCGCCCGCCGACGTGCCCGCGGTCACCTGGCTGGAACCGCC
GCGGGGCACGCATGT
CTGAGACGGCCGGGCTGCTGCGGCGGAGCCTGCTCGATCACCGGGGCAAGCTCG
CCGCCGTGGCCGGTC
TCGCCGTCGCCGGGGTCGGCTGCCAGCTGGGCCAGCCGTTCCTCATCCGGCGCG
TGCTCACGGCGGTGC
AGTCCGCACAGCCGTACCGCCAATTGGCTCTCGCCGTTCTGGCGGTCATGGTCG
TCGGCGCGGCGCTGG
GCGCCGTCCAGCAGTTCCTGCTGCAGCGCACCGGGGAGGCGATGGTCTTCACGG
TGCGCCGCACGCTCG
TCGCGCACCTGCTGCGGCTGCCGGTCGCGGCCTACGACGAGCGGCAGTCCGGCG
ATCTGGTGTCCCGGG
TCGGCGCCGACACCGCCCAGGTGCGCTCGGTGATCACGTCCGGGGTGGTCGACC
TGGCCGGGGGCGTCC
TGCTCGTCGGCGGCTCGATCGCCGGCATGATCATCATTGATCCGGTCCTGCTCG
GCGTCAGCCTGGCGC
CGGTGCTGTGCGGCGCCGCCGGGGTCCGGCTGGTCGGCCGTCGGCTGCGCCCGC
TCAGCTCGGCGGTCC
AGGAGTCGATCGGCGCGCTCACCGCCTCGACCACCCGGGCCCTCGGCGCGATCC
GCACGATCCGGGTCG
CCGGCGCCACCGAGCGCGAGACCGCCCTGATCGTCGCCGAGGCCGACCGCGCCC
GGGCGGCGGGCGTCC
GGCTCGCCCTGGTCGCGGCCCAGGCCGGCCCGATCGTCCGGCTCGCCCTGCAGG
GCGCGTTCGTCGCGG
TGATCGGCTTCGGCGGCTACCGGGTCGCGAACGGCGCGGTGTCGGTCGGCGACC
TGGTCGCGTTCACGC
TGCTGCTGTTCACGCTGGCGCTGCCCCTGGCCCAGCTCGCCGAGGCGGCCACCC
GGATCCAGACCGGGC
TGGGCGCGCTGACCCGGATCGAGGAGATCCTGGCCCTGCCGGACGAGGACAGCG
CGCTCGGCGTCCGTG
CGAGGACGCCCGCCACGGTCCGGCACGATCCGGTGCTGCTGGAGTTCGATCACG
TGTCGTTCCGCTATC
CCACCGGCGGGGAGATCCTGCGCGACGTCAGCTTCCGGGTGCCGGCCGGCAGCA
CCACCGCGCTCGTCG
GGCCGTCCGGGGCCGGCAAGTCGACGATCCTGGCACTGATCGCCCGGCTCTACG
AGGTCCACGGTGGCC
GGATCCTGCTGCACGGCCGCGACATCCGCGACTACCCGCTCGCCGAGCTGCGGG
CCGCCCTCGGCTACG
TCGAGCAGGAGGCCCCGGTGCTGGCCGGCACCGTCCGGGACAACCTGACACTGG
CCGCGCCGGACGTCG
CGGAACACGCGATCCGCCACGTCACCGCATCGGTCAACCTCGACGACCTGCTCG
CCCGTGACCCGGCCG
GCCTGGACGCGCCGGTCGGGGACGGCGGCGTGCTGTTCTCCGGCGGTGAACGGC
AACGGCTCGCCGTCG
CCCGGACCCTGCTCGCCCCGGGCGAACTGCTGCTCTTCGACGAGCCGACCGCCC
ACCTGGACGCCCGCA
ACGAGCAGGCGCTGCAGCACGGCCTGACCGCGCACGCCGCCGGCCGGACGCTGG
TGGTGGTCGCGCACC  83 WO 2007/083112 PCT/GB2007/000138
GCCTGGCGACCGTCGCGCACGCCGACCAGATCCTGGTGATCGACGACGGTCGTT
CGGTCGCCGCCGGGC
GGCACGAGGAGCTGCTCGTCCGCGACCCGACCTACCGCGAGTTCGCCACCCGTC
AACTGCTGACCTGAA
TCCCGAGGTGTACGCCATGCTCAGTGTCCTGGACCAGGTGCCCGTGTTCCGTGG
CGACGACCCCGCCGA
GGCGGTCCGCGAGGCCGTCGGGCTCGCCCGGGCCGCCGAGTCGCTCGGCTATCA
CCGGTTCTGGATCGC
CGAGCATCACGGCAGCGCCGCCAACGCGTGCGCGGCGCCGGAGATCGTGGCGGC
GGCCGTCGCCGGAGC
CACCGAACGGATCCGGGTGGGCACCGGGGGAGTGCTGCTGCCGTACTACAGCCC
GCTCAAGGTGGCGGA
GGCCTTCCGGGTGCTGGCGGCGCTGTATCCGGGGCGGATCGACCTCGGGTTCGG
GCGGGGCAGGGGCGG
GCCGGCGGTGATGGCCGAGCTGCTCAACCCGTACGCGATCGCGACCGAGGAGGC
GTACGCCGAGCAGGT
CGGCCGGCTTCTCGCGTTCCTGGGCGACGCGCGGACCGTCAGCCGGGTGTCGGT
CACGCCGGCGGTGCA
GGACCCGCCGTTGCCGTGGCTGCTCGGCTCCGGCGTCGGCAGCGCCCGCCTCGC
CGGGATGCTCGGCGT
GCCGTTCTGCTTCGCGCAGTTCATCGCGACCGAGGAGTGCCCGGAGGCGATCGC
GGCGTACCAGGAGTC
GTTCCGGAGCTCGCCGTGGCTGGACGAGCCGCAGGCGATGCTGGCGTTGCGGGT
GCTCGCGGCCGGCAC
CGCCGAGGACGCCGAGGAGCTGGCCACCGGCTTCTGGATGTCGTGCACCACCGG
ATGGCGGGCCCAGGT  



CCGGCCGGACGACGACTACCGGGGTGGCGTGCCGAACCTGGCGGACGCCCAGCG
GTACACGCTGACCGA
GGAGGACCTGGCGATGCGCGCGAGCCGGCCGTACCTGCAGATCTCCGGCACGGC
GGAGACGGTCGGCGA
GGAGATCCGGCGACTGCGCAAGGTGTACGACGTGGCCGAGGTCATGCTCACCAC
GAACTGTCCCGGGGC
GGCCGCCCCGGCGCCGGTCCTACGAGCTGCTGGCCGCCGAGCTCGGGCTGACCG
CGCCGGCGTGACCCG
GGTCAGGCCAGCTCGTCGGTGGTGAGGCCGGCGGCGTACGCCAGCACGGCGGCC
TGCACCCGGTTGGCC
ACACCGAGCTTGCGCAGGATGACGCTGACGTACTCCTTGACCGTGGAGTCGCTG
ATGAACAGGCGCCCG
GCGATCTCCGCGTTGGTCAGCCCCTGCCCGATCAACCCCAGAACGGCCTGTTCC
CGGTCGGAGAGCTGT
TTGACCTCGTCGACCGCGTTCTCGGCGGCCGGAGTGCCCCGGCAGGCCGCGCCC
AGCATGATCGACGAG
GCCTCCGGCGCCAGCACGGTCACCCCGGACGCCAGCGCGCGGACCGCCGCGACC
AGTTGCTCCGGCTGA
CTGTCCTTGAGCAGGAAGCCGCAGGCGCCACCGCGCAGCGACTCCAGCACGGTG
CTGGACGCCGCCAGC
GTGGCCAGCACCGCCAGCGCCGGCCCGGACTCCAGGTCGCGCAGCCGGGTCAGC
AGCGGCACGCTCTCC
GGCAGGGTCGCGTGCGCGTCCAGCAGGACGACCGCGGGCCGGTGCTCGCTGACC
GCGGCGAGCGCGCTG
TCGCGGTCAGCGGCGACGACGGAGAAGCCACCCATCGTCTCCAGGATCATCTTG
ATGCCGATCGAGACC
AGGGCCTCCTCGGCCACCACCAGTACGTCCGCCATGCCTCCCCCGGGCAATGTA
GCCGTACGAGATTTG
ATAGTGCACAAAAACCATCGAATTACTGCTCTTTCGAATCATACATGTATTTAT
GCAAATTTCTGGTCA
GGAAACGGGGACGATCCGAGACGCCCGGGCCGGCGTCTCGGATCGTCCTTCACC
GCGCACGGCTATCGC
ACGAGCCCTTCCGCGGGGGCGATCCGCGTGGCTCGCCGAGCCGGCGCCAGGCTG
GCCAGCACACCGGTG
ACCGCGGCGGCCACCAGCACGAGACCCAGCTGCGGCCACGCCAGCATGATCACC
GGTTCGGCCTGCCGG
CCCACGGCCGCGATCACGCCGACCAGCCCGACCGGCACCCCGATGACGATGCCG
GCCACCGTGCCGACC
AGCGTGATCGTGACCGCCTCGACGGCGACCATCGCGCGCAGCCGGCTCCGGCGG
GTGCCGAGCGCCCGC
AGCAGGGCCATCTCCCGGGTTCGTTCGATCACCGAGAGGCCGAGCAGGTTGGCG
ATGCCGAGCAGCGCG
ATCACCACGGTGACCGCCAGCATGCCCAGCGACAGTCCGAGCAGGATGGACAGG
ACGTTCATGATGTCG
CCGCCCTCGGTGACACCGCCGCCGACCTCCACACCGGCGTCGCGTGCCGCCACC
GCGTTGACGTCGGCG
GCCAGCGTCTCCCGGTCGAAGCCGCCCGGCGCGGTGCCCCAGACCGTGGTCGGC
ACGGTCCGGACCCCG
GCGGCGGTCAGGACGTCACCGGTGGTGACGCCGAGCAGCTGCCCGGTCGTGTCG
GCCAGCCGCGAGCCC
CGGGCGGTGAACCGCAGGTCCCGCCCGCCGGCCGTGACCGTGAGCGGAGCACCG
TCCGTCAGCCCGCGC
GCCGTCAGGTAGGAGGCCGGCACCAGCAGCACCGGGTCCCCGGTGGACGCGCTC
AGCTCCGGCGCGAGG
CGCCCGGCCACGTCGGTGGGGAGCGCCGCGATCCGGGCCGGCGTGGGTTTGCCC
GCGGCCGGGAACGTC
GCCGCGCTCGTCGCCACGGTGGCCGTGGTCAGCCCGGTGATCCCGGACAGCGCC
CGGACCGTGCGGTCG
TCGATCGCCGCGCCGTCGGTGTGCACGCTGACCGCCACCGGATAGCGCGCCTCC
AGGTCGGCCTCCACC
GTGGCCCGCCCGCTCGCCGAGGCCACGGCCAGGCCGGTGATCAGCGCGGCCCCG
ACGACCACGGCCATC
GTCGCCGACGCCGTCCGGCGCGCGTTCTGCCGGAGGTTGCTGCCGGCCAGGCTC
GCCGCCACCCCGAAC
CGTTCCAGGCCGCGCGCCGCCGGCGGCAACAGCAGGGCGATGCCCAGCGGCAGC
GCGGTCAGCAGCCCG
GCGGCGAGCAGCACCCCGCCGACCAGCGCGAGCGGCAGGGAGGTGCCGATCGCG
GCGAGACCCAGCACG
CCCACGGCCAGGCCGATCAGGATCAGCCCGGCGACCAGGCGGCGCCCGCCGCGG
ACCTGTGCGGGAAGA
GCGTCCGGCACCTCCTGCAGCGCGCGCACCGGGGGAACCCGGGTCGCACGGCGG
GCCGGCGCCCAGGCC
GCGACGACCGTGGCGCCCACCCCGGTGAGCACACACAGCGCCAGCACGATCGGG
TTGACCGCCAGGCCG
CCGCCGTTGATGTCGAGCAGGCCGGCCCCGAGATAGCCGAGCCCGACACCGGCG
ACCGCGCCGATCACC
GCGCCGATGCTCCCGGCGATCGCCGCCTCCGCCAGCACCACCCGGCTCACCTGG
CGGCGGTGCCCGCCG
ACCAGCCGCAGCAACGCGACCTGGCGGACCCGCTGGGAGACGATCACCTGGAAG
GTGTTCGCGATGACC
AGGATCGACGCGAGCAGCGCCACCGCGGCGAACGCCAGCATCAGCACGACCAGC
TGGGTGTTGCCACCG
GCGAACCGGCCGGCGGCCGCGTCGGCGGCCGCCGACGCGTCGGTCGCGGTCGCC
CCCGGCGGCAGGGCC  



CGGCCGACCGCGTCGACGGTCTCGGCCAGCCGGTCCCGGTCCGTGACGGTGAGC
AGCGCGGCCGGCGGC  84 WO 2007/083112 PCT/GB2007/000138
GTGTCCCCGGCGAAGAACGACGCGGCGGCGTAGAACCGGTAGTCCGAGCCGGTC
AGCGGGCGGAAGCCG
AGATCGGCCGAGCCGACCACGGTCACCGGCACCGGGGCGGCCGTGCCCTGCCGG
AAGTCGAGGTGGGCG
CCGACCCCGACGCCGAGGTCGGTGAGGGTCCGCCGGTCGGCGACGACCTGCCCG
GCCGCGCTCGGCCAG
GTGCCCTCGTCGACGGTGAACCAGCGCACCGACGCGGTCGCCGGGATGCTCTGC
ACGTTGGCCGAGCCG
CGCCGGTCGCCGCCGAAGACGCTGACCGTCCGTGCGTACTGCGGGTCGACGCTC
CGCACGCCCCGCACC
CCGGCGGCCGCCTGGTACCACTGCGGGTCGTGCACCGTGTCGTCGGCGTCGAGC
ACGATGTCCGCCGTG
GTCAACGGGGCCGCGGCGGTGAGCCGCAGACCCTCGTCCGAGGTGCTCGCGAAC
GTGGCCGTGGCGGCC
AGGAAGCCGGTGGCCAGCACGACCGCGGCGACGATCGCGAGCAGCCGGCCGGGG
TGCGACCGGACCTGC
GACCAGGCCAGCGTGAAGATCATGACGTCACCGTCACCGACGCCATGACCGACA
TGATCGACTCCAGTG
TGGGCGCTCGGAGCTCGTCCCAGAGCCGCCCGTCGGCCATGATCAAGACCCGAT
CGGCGTACGTCGCGG
CGGCAGCGTCATGCGTCACCATGATGATCGTCTGGCTGGCCTGCCGGGCGGCGT
TCTGCAGCCCGGCGA
GCAGCGCCCGGCCGGTGGCGATGTCCAGCGCGCCGGTCGGCTCGTCGGCGAACA
CCACCGACGGCTCGG
TGAGCAGCGCGCGTGCCACCGCGACCCGCTGCTGCTGGCCACCGGACAGCTCGG
CGGGCCGATGGCCGA
GCCGGTCGCCGATCTGCAGCGACGCGGCGATGCGCTGCAGCCGGTCGCGGTCCA
CCGGACGGCCGGCCA
GCCGCAGCGGCAGCACGATGTTCTGCTCGGCGGTCAGCGTGGGCAGCAGGTTGA
ACGCCTGGAAGATGA
AGCCGACCCGGTCCCGGCGCAGGTCGGTGAGCGCGCGGTCGTCCAGCCCGGCGA
GCGCGGTGCCGGCCA
GGCTGACCTCGCCCTCGGTCGGTGTGTCCAGCCCGGCGAGCAGGTGCATCAGCG
TGGTCTTGCCGGAGC
CGGAGGGGCCCATGATCGCGGTGAACTCGCCGGCCGCGAAGGAGGTCGACACCC
CGTCGACGGCGACCA
CCGCGGCGTCCCCGGTTCCGTACCGTTTACGCAGGTTGCGGCAACTGACCATGG
AGCTGCTCTTCGTCT
GCATCATCACGGTTGCGACGTTAGGGAAGTGGCGGGCCGCCCACATCCGTCCGG
GGCATCGCCGCGACC
GATACCAAGGTATCGACCTGGCGTGCGGATGGTGCCGCGAGCGCTCGCGGTCCC
TACTCTGAGAGCGTG
GGAAGCTGGGACAGGAGAACGCTGACGGTCGATACGGTGATCGCCGGCGCCGCG
GTCATGGTGTGCCTG
CTGCTCGGGTTGGCCGGTCTGGACGAGTGGTACTGGTCGGCCGCGCTCTGCGTC
CCCCTGGTGATCCGG
CGCTCGGCTCCGGTGGTCTTCCTCGCGCTGGTCGCGGTGCTCTCCGGCATCCAC
ATGATCTACTCCGGC
AGCTTCGCGTTCCCCGGTGACCTGGTCGATCTGGTCGCCGTGCACGCCGTCGCC
GGTTACGGCCCGGCC
CGGGTCCGGCACCTGGGCCTGCTGCTCGGCGTGGCCGGCAGCCTGGTGGTGACC
GCCCGGGCGCTGCAC
GACGGGCTGCCGTCGTCCGCGACGCTGCCCGCCGCGCTGATCGTCGCCGCGACC
CTGGCCGCCTGGTCG
ACCGGCCTGATGCAACGCCGGCAGCGGGCCGACGTGATCGAGGCCGATCACCGC
CGCCGGCTCGCCGAG
CAGGACAGCGCGATGCGTGCCCGGCTCGCGGCGATCGAGGAGCGCACCCGGATC
AGTCAGGAGATGCAC
GACATCATCGCCCACTCGCTGGCCTCGGTGATCGCCCAGGCCGAGGGCGGCCGG
GTCGCCGCGCGCGCC
GACGCGGTCGTCGCCGGCCCGCTGTTCGACCGCATCGCGCAGATCGGCCGGGAG
GCCCTCAACGACGTG
AAGCGGCTGCTGAACTCGATCGACGGCGACACGCCGGACGACTTCGCGCAGGGC
CTGCCCGACCTGCCG
GGCCTGCTGGCCGGGGTCTCCGCCGCCGGCCTCGACGTGACGTTCGAGGTGGCC
GGCCCGGAGCAGCCG
CTCGCGTCCGGCATGGACCTGGCGGTGTACCGGGTGATCCAGGAGTCACTGACC
AACGTGCTCAAACAC
GCCACGCAGCGGCAGGCCCGGCTCAGCCTGGTGTGGACGCCGGCGTGGCTCGAG
GTCAGCGTGACCAGC
CCGCTGACCTTCGCCGGCGCGCTCCGCGAGGGTCGCGGGCTGTCCGGCATCCGG
CAGCGGTGCTCGTTG
TTCAACGGCGACTGCGAGATCGTGGCCGGGCAGACCTTCAGCGTGATCACCCGC
TGGCCGCTCGCCCGT
CCGGAGGTTGCCGTCCCATGACCGAGCCGCAGATCGACGTGGTGATCGCCGACG
ATCAGGACCTCGTCC
GGACGGGCTTCGCCCTGGTCGTCGACTCGGCCCCGGACATGCGGGTGGTCGCGA
CCGCGGCGGACGGCG  



CCGAGGTGGTGCGGCTGGCCGCGGAGTTCCGCCCCGACGTGGTGCTGATGGACA
TCCGGATGCCCCGGG
TCGACGGCATCACCGCGGCCCGGGCGATCCTGGAGGGCAACGCTCAGCCGCCGA
AGATCGTCGCGCTGA
CCACCTACGACAACGATGAGTACGCCAGCCGGATCCTGGCCGCCGGCGCCAGTG
GGTACCTGTTGAAGG
ACACCACCGCCGAGGGCCTGACCGCGGCGATCCGGACGGTGCACCGCGGCGGCT
CGGTGCTGGCCCCGT
CCACCACCCACCGCCTGGTGACCGCGCACCGTCAGCATCCGGCACGCCCGTCCG
CGCTGCTGGATTCCT
TCACCACCCGGGAGCGCGAGGTCTTCGACCTGATCGTGGCCGGCGCCAGCAACG
CGGAGATCGCCGACC
GCCTGAACCTGGCGGAGGTCACGATCAAGACCCACGTCGGCCGGGTGCTGGCCA
AGATCGGCGTCCGCG
ACCGGGTGAACGTCGTGATCTGGGCCTACCGGAACGGCGCCGGGCCGAGCTGAG
CAGGGGCCAGGCCGC
GCTCGCACTCGGCCGAATCCCGAAAAGCGGCTAGGGGAAGCGGATCTCGGCGGC
CAGCGGCAGGTGGTC
ACTGCCGGTCCGGGGGAGGGCCGTCAGCCGCGTGACCGTCATCGATCGCGCCAG
CACCTGGTCGATCCG
GGCGACCGGCGTCCGCGCCGGCCAGGTGAACGCGAAGTCCGCGGGCGAATCGAT
CATCACTTGCCGGAT
CGGCCGCAGCCCGCGGTCGTCCACCGACGTGTTCAGGTCCCCGATCACGACCAG
CCGCGGAACCGGGTC
GGCGGCGAGCAGCGCGCCGAGCTTCCGGGCGCTCTCGTCCCGCCGTGCCGAGGT
GAGTCCCGCCGCGGT
GACCCGCACCGACGGCAGATGCGCGACGTACACCGCGGTGTCCCCGCCCGGCGT
CCGGGCCACCGCCCG
CAGCCCCCGGTTCCAGTCCTCGCCCAGGTCATGCGGCCGGATGTCGATCGCCTC
CGCGCCGGTCAGCGG
ATAGCGCGACCACAGCGCCACGGTCCCCTGCACGGTGTGGAACGGAAGCTCCGC
GTCGAGCACACCCCG
GTAGGCGGCCACCGCCTCCGGCAGCACCTCCTCCAGCCCGACCAGGTCCGGATG
TGCCGCGAGCAGCGC  85 WO 2007/083112 PCT/GB2007/000138
CCGGGCGGTCCCCGCCGGGTCCGGGTTCTCGTCGCTCACGTTGTGCTGCACGAC
GATCAGATCCGGCGT
GCCGGTGTCCCGGTCGACCACGTAGCCGCCGAAATGGATCAGCCACGCGCCCAG
CGGCAGCAGCACCGC
GGCGAGGCCGGTCAGCGATCGCCGCATCAGCGCCAGCAGGAGCAGGACCGGCAC
GGCCAGCCCGAACCA
CGGCAAAAACGCCTCGATCAGGCTGCCCGCGTTGCCGACCGCGTTGGGGACCAG
ACGGTGACCGAGAAT
GACCGCCCCGGCCAGAACAGCGGTCCACAAGATCGGCATCGGGAGATGTTATCT
TATTTCGCATGCGAA
ATAATGAGACGGTACGGATCCCGGTAGCGACCGGCGGCGCCGTCACGGCCACGC
TGTTCGCGCCCGAGT
CCGCGCGTGCCGTGCTGGTCGTGCACCCGGCGACCGCGACTCCGCAGGGCTTCT
ACGCGTCGTTCGCCA
CCTACCTGGCGGAGAACGGGATCGCCACGGTCACCTACGACTACCGTGGCACCG
GCCGTTCCGGCTCCC
CGCGCGACCACCGTGACCTGGGCATGCGCGACTGGATCGGCGCCGACGCCCCGG
CCGTCGCGGCGTGGG
CCGCCGACCGCTTCCCGGGCCTGCCCCGGCTCGCCGCCGGTCACAGCCTCGGCG
GGCACGTGATCGCGC
TCGGCGCGGCCGGCCCGGATCTGGCCGCCTCGGTGATCGTCGCCTCGCACATCG
CCGCGCTGCGCACCA
TCCCGAGCCGGCTGGAGCGGTTCCGCGTGCGAATCATGCTTCACATCCTGGGTC
CGGCCCTCGGGCGGC
TGCTGGGCTACGTGCCGGCCAGAAGTCTGGGCCTCGGCGAGGACCTGCCGGCCG
CCGCGATGTTGGAGT
GGGGCGGCTGGGCGCGCAGGGACAACTACTTCTTCGACGACCCGTCGATGCGCG
CCGCCGAGCGCGCCG
CCACCCTGACCGGCCCGGTCCTGGCCGTCGGCACCACGGACGACCCGTGGTCCA
CGCCGCGCCAGATGG
ACGCCCTCACCGTGCACCTGACCAGCGCATCCGTGGAGCGGCGAACCTACTCAC
CGGCCGCCGCCGGGG
TCCCGGTGATCGGGCACCACGGCCTGTTCCGGCGCGCCGTGCGCGACACCGTCT
GGCCGGAACTGCTGG
CCTGGTTGCACGCCCACTCGGAGAAGGCGTCAAGATGACCGCGTGCGCCTGCCT
CGCCTGATCTTCCTG
CTCTTCAACGCCGACCGCGCGGTCCGGCGCTGGATCGACGCCCGTTCCGGTGAC
ACCGGGATCGGCGCG
TCCGGCGCCGGCGTGCTGTTCTACCTCGCCGGTCACGAGAACGCCCTCATCGGC
GACGTGACCGCGGCC
CTGGGTGCGTCACCATCCGGCATGAGCGGCCTGGTGAACCGCCTGGAGCGTGGC
GGTTGCCTGACCCGC
TCGCAGGACCCGGCCGACGCCCGCGCGGTGCGGCTCGCCCTGACCCCGCGCGGA
CACCAGGTGGTGATC
CACGCCCGCGGGCTGGTCGACGACCTGAACGAGCAGCTCACGGCCGGTTTCGAC
GACGCCGAGATAGCG  



GTCGTCCAACGCTGGCTGGAGCACGTGACCCGGGTGTCCGTGCAACGTGAGGAG
CGACTCGGTTAGCGT
CCGGTGATCAGCTAAACCTCCGGGACGGGCCGCCGAAGTGAGGTGTCGCAAGGC
ACCACCGCTTCCGAT
CCGCCCTTGAGGAGACCCATGGCTGACTCCGTCGTCTTCGACCAGATCCCCGTC
GTCCGCGCCATCGGC
CGAGGCACCACCTCGCTGAGCGCCTTCCACGACGCGCTGGTGACCATGGAGTGC
GGTTTCTACAACCTT
GTCCGGCTCTCCAGCGTCATCCCGCCGGGCACCGCCGTCGACCCCAGCGGCAAG
GCTCCGGTCCCGGTC
GGGGCGTGGGGCGACAAGCTGTACTGCGTCTACGCCGAGCAGCACGCCAGCCAG
CCGGGCGAGGAGGCG
TGGGCCGGCATCGGCTGGGTGCAGCGCCGCGACGGCCAGGGCGGCCTGTTCGTC
GAGCACGAGGGCACC
AGCGAGTCGTTCGTCCGCGAGGCGATCAAGGCCAGCCTCCGCGACCTGGTCAAG
GGCCACGAGGACGAC
TTCGACGGCCCGGACTTCGTCGTCCACGGCGTGGTCTCCGACGGCGAGCCGGTC
TGCGCGATGGTGCTC
GCCCCCTACGAGACCGCCCCGTGGCGCGGCGTCCGTGCCACCGACCCGCCCGGC
ATGAACTGACCTGTC
ACCACGAGAGCCTCGCCTCGCACGTCGGGGCGAGGCTTTCGGCATTCGCTTTTC
ACTTCGACAACCCCC
TCCGTACCGAAGAAATCGAAGATCAAATTCTTCATTGCCTATCTCCGCTGTGGT
CCAGATCGTCGCTCC
CGCGGGGACCCTTCCGGTCTGAGCAGGGCCGTAACCGGCCCAGAACGCTCAGCC
CGAAAGGGCGACCTC
CGTGGCGGGGCACGGTCAGGGCAAAATTCCGTCGCCGGTCGCCAGGGATTCGCC
GCCGGTTGCTGCGGG
TGGGGTGCGGCGGTCCGCCGGAGGTATGGGTTGCCGCTACGCTCGGCTAGCTTT
CGACCACCGGTAACG
TGTAATTCCCCTTCGGTCCACCTACGCCCGTTGTGATCTCCTTATGGTGGGCTC
GCTTATCCTCGTCCT
GTGCATCTGGGCCGCATCGGCCGCGATGTTCTTCCGGCTGTCCTCTCCGGCCCG
GACGCCGGGCACCCG
TGCCTGGCGTTTCGCCCCGATCCTGACCGCCGGTTTCGCGATTCCGCTCGCCGC
CGCCTACGGTCGGCA
GGACTGGTCCACCTTCGGGTCGCTGCTGGTCGCCGGCCTGGCCGCCTTCGCGGT
CCTGCTCTACCTGCT
CCGTCCCGTCCGCCTCTGATCCATACTCGGTCGTTGTGACGACCCGGATGCCCC
GCCTCGAGATCGAAT
ACTGCACACAGTGCCGCTGGCTGCTCCGCGCCGCGTGGCTGGCGCAGGAGCTGC
TCACCACATTCCCCC
GCGATCTCGGCGAGGTTGCCCTGGTCCCCGGGATCGGCGGCGTCTTCGAGGTCC
GCCTCGACGGCGAGA
TCCTCTGGAACCGCAAGCCGGACGGCTTCCCCGACCTCGCCCAGCTCAAGCGCC
TGGTCCGCGACCGGG
TCGCCCCGGGCCGCGACCTCGGCCACTCCGACCGCGCCGCCACCGACTCCTAGC
CCACACGTCCTCCTC
CACCGCTCCGGCCGCGGGACGCGTCTACGCGTACAGGATCCGGTCGATCGTCTC
GCGGGGGAGCAGCGT
GCGGGCCCGCCCACCGCAGACGGCGACCACCGCCGGCCGCCCGACATAGACATC
GCGCCGCTGGTGGTA
CGCCCCGGTACCGGACAGCGCCACCAGATCACCGGCCGCCATGTCACCCGGCAG
CTCCGCCACCGCCAC
CGTCGCGTCCCCGCAGCGAACCGTGATCGACCGGCCCGGCGCCGGCGACGCCCG
GCCGATCAGCGCTGC
CGTGTGCAGGCCGGCGCAGTCCGCCCCGGGCAGGCAGTCCGGGACGTCCCCGTC
CAGCTCGATCACGCC
GTCCCCGGCGGCCACCACTCGGTGCACCGTGATCCCGGCACGACCCAGCAGCGC
ACGCCCGGGCGACAC
GTGCACCTCGGGCGGCTCAATGCCGTACCCCTCGGAAGTGACCTGCGCGACCGC
CCGCAACCTGGCAGC
GAAAATGCCCACCGGGAGATCGGCGGCATGGCCGCCGCCGAGGTTGAGCACGGG
CACCGTCGTCCGCAG
TCGCGCGACGAACCCGATCGCCTCACGCAGGCAACTCTCGTAGGTGCCGAAGCG
GTTCAGCCGGTGCCC  86 WO 2007/083112 PCT/GB2007/000138
GAGCGAGCAGTCCAGCCCGGCCAGCACCAGCCTCCGCGACCGGGTCACCGTGGC
GACGGCGGCGAGCGC
GGCCGAGCTGTTCAGCCGCACCCCGTAGCCGCGCTGTGCGCTGCCCGGCCGGAC
CCTCAGCAGGACGCG
CTGCCCCGGCCGGGACCGCGCCGCGACCACTTCCGCCTCGGAGGCCGAGCCGAT
CACGACGGCGGCGCC
GCAGGACAGTGCCGCCTCCAGATCCGCCACGGACTTCCCGCTCCCGAACAGCGC
CAGCGACTCCGGGCG
GATCCCCGCGTCGAGCGCCGTCCGCAGTTCGGCGGCCGAGCGGCAGTAGCAGCC
CAGCCCGTCCCGCGC
GATCCACCGCGCGGCACCCCTGAGCAGGCCGCCCTTGGCGCTGCAGCACACCGC
GCCCGGCCCGAACGC
CGCGACGTACTCCGCGCAGCGACTGTGCACATCGGTCTCGTCGATCACGTGCAC
CGGAGTGCCGTGGGC  



CGCGGCGATCCGGGTCACCGGCACCCCGCCGACGGTGAGGTCACCGGGCTCGGT
CCAGCGTGCGGTGAG
CGGCCAGTTCGCGGGGTCGAGGCGCGGGCGGAGCGACGCGCCCAGTGAGGGCAG
AATCTCGGACAACGT
CATACCGCGAGCCTGCTCGCCGGCCCGTGCCCGAGAAGATCCGGATACGCCACG
TTGACGATCGACGTG
CCGTTGTTGACGTGTCGCCTACAGGTCGGGGCTGTCGGCGGGAGCCATGATCCG
CAGCGCGTTCGGGTC
GATCGCGATCCGCATCGGCGTCGTGCCCCGAGGCTCGCCGTCGACCTCGACGGC
CACCGGCCGATCCGT
CTCCAGCCAGAGTTCCCGGACCGCGATGAAAGGGCGTTCATGCAGGGTACGGCG
ATGCCCGGTGGCCGC
GTTCCGGGCCGTCTCGCGCAGCAGCTCCCGCCGGCTCGCCCCGCCCACCGGATA
GGCGACCAGCAGCCG
GTCGTCGGCGTGCGCGTCCGCGGTGATCGGCCGGCCGGCGTGGAAACCGCCGTT
CGCGACGTACACCTG
ATGGGTGTGGAACCGCAGCTCCCGCCCCTCGGCCCGGATCACCGCGCGGACCGG
CCGGTGCCGGGCGAG
CAGCCCGAGCGCGGTCATCGGATACGCCAGCCGCCCCACGGCCCGTTTCAACCG
CGGCGGCGCGCTGAT
CATCACCTCGCCGGAGAGCCCGATCCCGACGTGGTTGGTGAACGGCACGTCCCC
GGCGACGCCCAGGTC
CACGTCGATGACTTTGCCGTCCACCAGGGTCGCGATGGCGGCTTCGAGGTCCGG
CTCGATCCGCACGGT
CCGGGCGAAGTTGTTGGTGGTGCCGAGCGGCAGCACCCCGAGCGCCACGTCCCG
GTGTGCCAGCATCCG
CCCCGCGGTGCTGATCGTCCCGTCCCCGCCCCCGGCGATCAGCAGGTCGGGCTC
TTTCCTGAGCGCTTC
GGAGATCAGCCCGTCCAGCCCGCCGGACTGCTCCAGCGCATACGTCCCGAGCAG
CTCGAACCCGGCCTC
GACAAGCCGCCGCCGCGCCTCTTCGTAGAGGAGCCGCCCCCGCCGGGACCGCGT
GTTGACAACAAGAAC
CGCCCGCCGCCCTCGCCGGATGTCAGCACTGTGCTCCCGCTTACTACGCACCCG
CCGACCCTATCCGCC
CCAACCCACCCAACGCCCACGCCTCGTTCCCGCCCGCCCGGTCCCGAGCCGTGA
TCACCAGCCGCAAGG
CCTCAGCTGGCGTTGACGGCTGATTTCGGCCCGGTTTTGCGCCGTAGGCGCCAG
CCGCGAGGTGTCGGC
TGGCGTTCAGGGCTGGATTCGGCTCGGTTTTGAGCCGTGGGTGCCAGCTGGGGG
CTGCGGCCGGAAGGG
GGTGGATGTGGGGATGCCCCGGGGCCGTAGGCCTCGGGGCACCGAAAAAGCGAA
CCAGCTCAGCTGTTG
GCGATGAACGCCGGATGCGACAGCAGGAACGTGTCGATCTGGTCCTTCTTGATC
GACTTCAGCAGGTCC
ATGCTGTCGTCGCTCAGGAGCTCGACGCTGCCGGAGCCCGGCACGTTCTCCGAG
TTCAGCTTGCCGGCG
TTGGTCTTGATGGTGAGGAGCTTGTCCGGCTTGAGGCTGCGCATCGCGAGCGCC
CAGTCGGCCAGGTCG
ATGCCACCGTCGTCGACCGTCATCGCCTTGCCGAACGCGCTGAGCAGCTTCGGC
AGCTTGGTCGGCGAG
TCGAGGCCGTCCTTCAGCGCCTGGTTGATGATCGCCTTGAAGAACTGCTGCTGG
TGCCGCTGGCGACCG
TAGTCGAGCGAGTTGTCGGCGAGCAGGTCACGCTGGCGGACGAAGTCGAGCGCC
TGGCCGGGGGTGAAG
CAGTGGTCGCCCTTGGTGTACGTGTTCGGCGTCACGCCCGAGATCTTGCTCTTC
AGCGTGCCGTCCGGG
TTGATCACGAACGGCTTGGCGGTCTTGCCGTTCTGGTCCTTGCCCAGGTGGATC
GACTTGGTCGTGGTG
TCCACGTACATGCAGACCTTGCCGAGCACGTTCACCACGTCGCGGAAGCCCTGG
AAGTCGATGATCGCC
CCGGCGTCCGGCGTGATGCCGGTCAGTTCCTTGACGGTCATGGTGAGCAACTCG
AAGCCGTGCTGCAGC
GCCTCGTTGCCCTTGAGCCCGCGGGTGCCGAACGCGAACGCGGCGTTGATCTTC
GTCTTGCCGCCGGCC
CACTTCTGCTTCCCGTTGTCGTACGCCGGGATGTAGACGTAGCTGTCCCGGGGG
AGCGAGATCATGTAA
CCGCTGCTGTGGTCCTTGTTGATGTGCAGCAGGATGATCGAGTCCGACCGGAGG
GGCTCGCCGTTGGTC
TGCGTGGGCCGCTGGTCGATGCCGACGAGCAGGAGATTCTTCGCCCCGTCGAGG
TTCGCGTTCTTCTTC
TCCTCGGCGGGTTTCGCCGAGCCGAGCAGCGACTCCTGCCCGACCGAGGAGGTG
GCCGCGGCCACCGTC
GCGTTCAGCCCGATCGCGCCACCGCCACCGCCGACCAGCAGCAGTGAGCCGAAG
ACCACGGTCCAGAAA
GCCCAGCGGGGTGTGCGGCGTCGGCGCTTGCTGGTCCTACGCAAGGGGTCTCCT
CTAATCGGGGCGGTC
GTTCCGCCCCAGGACAATCTAGGACGGTCGTTCCACCCATGAAGACGGGCGCCG
CGAGCGAAAAGATTG
CCTGCGGAACATTGAATTTTCCTGAGCGTCAGGTAGCTACAAGCTGAACGTCGC
GCTCGTGCCCCGTGG
CGTCGCGGAACGTTGCTTCCCTGTTACTCCCCAACGCGACGTCTGGTGTTAACC
ATCGCACCACCAAGG
CGACCTAGGTTCTGCACGGCCCCGGGCCCCCGAGGTTCCGACAAAGTTGCCCAA
AGCGAGTCGCCATGC  



CCTCAGAGCCGGATGTCAGTGTCGTCATTCCGACGTGTAACCGGCCGGAGTTGG
CCGTCCGCGCGGTGC
GCAGCGCCCTCGGGCAGACGCACCGGAACCTCGAGGTGATCGTCGTCGTCGACG
GTCCCGACGAGGCGA
CCGTGACGGCGCTGGGCGAGGTCGGTGACCCGCGACTCAGCGTGATCGTGCTGC
CGGAGCGTGGCAAGG
CCCCGAACGCGCGGAACACTGGCGCCCGGGCCGCCCGCGGCCGCTGGACGGCGA
TGCTCGACGACGACG
ACGAGTGGCTGCCCACCAAGATCGAACGGCAGCTGGAGACGGCCGCGGCGGCGA
CCGTGGAGCGCCCGG
TGGTGGCCTGCCGGATGATCAGCCGGACGCCGCGGGCCGACACGATCATGCCGC
GCCGGCTGCCCGAGC
CGGGTGAGCCGATCAGTGAATACCTGCTGGTCCGCCGCGGTCTGTTCTACGGCG
ACGGCTTCGTGCAGA  87 WO 2007/083112 PCT/GB2007/000138
CGTCCTGCATCATGGCGCCGACCGAGCTGTGGCGGAAGGTGCCGTTCACCGTCG
GCCTGCGCCGCGCGC
AGGAGCTGGACTGGACGCTGCGGGCGATGCGCGAGCCGGGCACCGCGCTGATCT
ACGCCGAGGAGCCGC
TGGTCCTCTGGCACCAGGACGAGAACCGTGACCGGATCAGCCTGCAGAACCCGT
GGCGCGAGCAACTGG
AGTGGCTGCGCGGCAACCGGGAGCTGTTCACGCCGCGTGCCTACGCCGCGTTCA
CGCTGAGTGTGCTGA
GCTCGATGGCCGCGCCGACCCGGGACACCGGGCTCTTCCGTGAGCTGCTCGCCG
AGGCCCGCACGCACG
GCGACCCGGGCACCGTCGACTACCTTACGCACATGCAGATCTGGGCCCTCCCGC
CGAGCGTCCGGCACC
GCCTGCGTGACGTCGTGGTGGGCCGCGGCAAGACGAGCAGCAATGCCGGCTGAG
CGCCGGGTCGCGATC
TGGCGCAGTTCGATGCTGCCCGGCTCCGAGACGTTCGTCCGCAATCAGGCCGAC
GCGCTGACCCGCTGG
ACCCCGGCCTATGTCGGCGCGGTCCGGCACGAGTCGGTGCTGTCCCGCCCCGAC
GACGTGATCGCCTTC
CCGGGCGGCAAGGGGTTCCTGCGACTGCGGCTGACCGGGGCGTCTCCCCAGCTG
CAGAAGACGATTTCC
GCCGTACGGCCGAATCTGGTTCATGCCCATTTCGGTGGTGACGGATGGCTGGTG
AGCCACTCCGCCCAG
CAGCTGGGGGTGCCGCTGGCCGTCACCGTGCACGGGCACGACGTGACCCGTCAG
CCGTCCAGCCCGGGC
GCGAAGGGCGTGCGCTACCGCCGCAACCTGCAGACCGTTTTCACGCGGGCGTCG
CTGGTCATCGCGGTC
TCGGAGGTGATCCGCGGCCAGGCGATCAGGTGGGGCGCCGACCCGGCGAAGGTG
AAGGTGCACTACACC
GGCATCGCGGTTCCCCCGGAGCAGCCGGAGGAGGTGCCGAAGCGGTGGGACGTG
GTGTTCATCGGCCGT
TTCGTCGCCAAGAAGGGCGTCGACGACCTGCTCACCGCGCTCGCCGCGGTCGAG
TCGCGCCCGCGCGCG
CTGCTCATCGGCGACGGCGAGCTGATGACGGCGATGCGTGCCCGTGCCGAGCAG
CTGGGCGTGGACGTC
ACGTTCGCCGGCAGCCGGACCCCCGAGCAGGTGCGGCGCCACCTGCTGGAGTCG
CGGCTGCTGGCCTGC
CCGTCGAAGACCGCGCCGGACGGGGACACCGAGGGCCTGCCGACCACGATCCTG
GAGGCGGCCGCGCTC
GGCCTGCCGGTGGTCGCAACCCGGCACAGCGGCATCCCGGAGGCCGTGATCGAC
GGTGAGACCGGCCTG
CTCAGCCCGGAGGCGGACCCGGCGGCGCTGGCGGTGTCGCTGACCCGGCTGCTC
GGTGACGAGGATCTC
CAGCGCCGGCTCGGTGCGCGGGCGCGGCGGCACGTCACGGCACACTTCGATCTC
GTGGAGCAGACCAGG
CGGCTGGAGGACCTGTATGACGAGGTCGTGGCGGGCGCTAGGGTCTAGGCCTGC
CTGTCCGGCTTCCTG
GGGGAAATCATGATCTGCACGCACTGCGGCTCACCGGCGGCGCCGACCGTCGGC
CCGTGCCCGGGCTGC
GGCCGTCCGGTCTCCGCCCCGGCCGGGGTGTTCCCGGACCCGCTGGCCGCGCCG
GCCGAGCGGTCGCTC
CCCACGTCGGCGTACAGCGTGCCGGTCGATCCGTACACCGGCCCGACCACCGGT
GACCCGTTCGCCGGC
GACTCGTTCCACACCCCGCCGCCGGCGTCCCCGATGCCGCCGCCGGTGACCGAG
CCGATCACGCCGACG
CCGCCCCCGCCGGCCTACGCCCCGCCCCCGCAGTACAGCCCGCCGCCGTATGCG
GGGGCGCCCGGTCAG
CCCTATCCGGGTCAGCCTTACCCAGGTCAGCCCTACCCGGGACAGCCCTACCCC
GGGCAGCAGCCGTAT
CCCGGCCAGCAGCCCTACCCCGGATACGGCCAGTCGAACAGCCAGGCCCTGACC
ATCGTCGCCTACGTC
CTCGGCGGCTTCGGTCTCCTGACCATGACCCCGCTCATCGGCGTCGTCGGCCTG
GTCCTGGCGAACTTC
GCGAAGCGCCGTCACGAGCGCAATGCCTCGATCGCGGTCAAGATCGTCGCCGGC
CTGGTGATCGCCGCT
TTGGTGCTGAGCATCGTGGACCGCATCGTTTAAGGCCTGCCCTGCCGATCACTC
AGGGCGGCGACTTCT  



GGGCGGCGGGGGTGCTCCCCTCGCCGGAAAGGATGTCCGGTTCCCGGGATGGTC
AGTACTGTCGGCTCA
TGGGCGAACATTTCGATCTTGTCGTGCTGGGCGCCGGTCCGGGTGGATATGTCG
CGGCGATCCGCGGCG
CTCAACTGGGCCTGACCACCGCGATCGTCGAGGACAAGTACTGGGGCGGCGTCT
GCCTCAACGTCGGCT
GCATCCCGTCGAAAGCGCTGCTGCGCAACGCGGAGCTGGCGCACATCTTCCACC
ACCAGGCGCAGACCT
TCGGCATCGAGGGGAAGGTCACCTTCGACTTCGCCGTCGCCCACCAGCGCAGCC
GCAGCGTCGCCGACG
GCCGCGTCAAGGGCGTGCACTTCCTGATGAAGAAGAACGGGATCACCGAGATCC
AGGGGCGTGGCGAGT
TCACCGACGCGCACACGCTGCGGGTCGGCGACCGGACGGTCACGTTCGACAACT
GCATCCTGGCGACCG
GCGCGAGCACCCGGATGATTCCCGGCACGAGCGTCTCGAAGCGGGTCGTGACGT
ACGAGGAGCAGATCC
TCGACCCCGACCTGCCGGACAGCATCGTGATCGTCGGCGCCGGCGCGATCGGCG
TCGAGTTCGCGTATG
TGCTGCGCAACTACGGCGTCGACGTGACCATCGTGGAGTTCCTCGACCGGATGC
TGCCGCTGGAGGACG
AGGAGGTCTCCAAGGAGCTGCTCCGGCAGTACCGCAAGCTCGGCGTCGACGTGC
GGGTCGGCACCCGGG
TGGAGGGCATCGAGGAGGGCGCCGACTCGGTCCGCGTCACCGTCTCCAAGAACG
GGAAGACCGAGGTCC
TCGAGGCCGACAAGGTGATGCAGGCGATCGGCTTCAAGCCCAACGTGGAGGGCT
ACGGGCTGGAGACCA
CCGGCGTCACGGTGTCCGACCGCGGCGCGGTCGAGATCGACGACTTCTGCCGTA
CGAACGTGCCCGGCA
TCTACGCCATCGGCGACGTCACCGCGAAGCTGATGCTGGCGCACGCCGCCGAGG
CGATGGGCATCGTGG
CGGCCGAGACGATCGCCGGCGCCGAGACGATGGCCCTCGACTACCGGATGATCC
CGCGCGCGACTTTCT
GCCAGCCGCAGGTCGCCAGCTTCGGGTGGACCGAGGCGCAGGCCCGCGAGCAGG
GCTTCGACGTCAAGG
TGGCCAAGTTCCCGTTCACCGCGAACGGCAAGGCGCACGGCCTCGGCGACGCGA
CCGGGTTCGTGAAGA
TCCTCAGTGACGCGAAGTACGGGGAGCTGCTCGGCGCGCACCTGATCGGGCCGG
ACGTGACCGAGCTGC
TACCCGAGCTGACCCTGGCCCAGCAGTGGGACCTGACCGTCCACGAGGTCGGGC
GCAACGTGCACGCGC
ATCCGACGCTCGCCGAGGCGGTCAAGGAGGCGATCCACGGCCTGGCCGGCCACA
TGATCAACTTCTGAG
TCCGCCGCTCGGCCGACGGGTCCGCCGCTCGGCCGACGGGTCCGCCGCTCGGCC
GACGGGTCCGCTGTC
CGGCCGACGAGTCCGCCGCCCGGCTGACGCCCGGGGGAGTAGCCGGAGCCGCCC
GTACCGCGCCTGCGG  88 WO 2007/083112 PCT/GB2007/000138
TAGCCCGAATACCTACGCGGGGATGACGACTCCGCCCCGCCGGTCGGGAACGCT
GAGCCTTGTGACCCT
GACCGTCGAGCCTCCGATCGCCCCGGCGCCGCCCGCCGCCCCGGGGCGATCCCG
GCGGCGCAGGCTGGG
CTATCTGGCGTTCGTGCTGGTCGCGGTGGTGGCGGTGGTGACGCTGCGCGACCG
GCTGCCGGATCCGGG
GGAGTTCCTCGACGCGCTGCGAGCGGCCGACTGGCGGTGGGCGGCGCTCGCGGT
GGGGGCCGGGGTGCT
GTCCCAGATCGCGTACGCCGAGCAGCAGCGCCGGCTTCTCGCCGCGTTCGGAGT
GCGCGTGCCGGCCCG
GCGGGCGATCGCGATGACGTACGTCCGGTCGGCGCTGAGCATGGCGCTGCCGGC
CGGGTCGGCGGCCTC
CGCGGCGTACGCCTTCCAGGTCTATCGTCGCCACGGCGCCACCGCGGCGATCTC
CGCGACGGCGACCCT
GATCTCGACGGTCGTGACCGTGATGTCGCTGGGCCTGCTCTACGCCGCGACCTG
GTCGCTGACCGCCAC
CGTCGTGGCCGGCCTGGCCGTTCTCCTGCTGTGGATCTACCGGACCGTGCGGGG
CCCGGTCCCCGCGCG
TGCCGGCGTGCCGCGCCGTCTGAGGGTCGCCCCGATCGCCCGCCTGCTCCAGCG
GCCCGCCGTGGCCCA
GGCGCTCCGGGGTGCACGGTCCGTCCCGGCCCGGACGTGGCTCACGGTGACCCT
GGCCGGCGTGATCAA
CTGGCTGCTGGACATGGCCTGCCTGCTCCTCGCGGCCGACGCGCTGCACGCCGG
GCTCGGCTGGAGCCG
GCTCGCGCTGATCTACCTGGCCGTCCAGGTGGTCCGGCAGATCCCGCTCACCCC
CGGCGGCATCGGCCT
GATCGAGACCAGCATGCTCGCCGGCCTGATCGCCGCGGGCGCCCCGCAGGTCAC
CGCCGCCGGGATCGT
CCTGATCTACCGGCTGATCTCGTTCTGGCTGATCCTGCCCAGCGGGCTGGCCGC
CCACCTGACCCTGCG
CCGGGGGACCGTGCCGCCGGTGACTCCGGGCTGACCGCCGGGGCTCAGGCGCGG
TCGAACTGCTGGAGG
ACGGCGCCGAGGCCGAGCGTCAGGGCCGGGCCGGGCAGTCGTGAGTCCAGCCCG
TACCGCCGGCCGGGG  



TTCTCCCGATCGACCAGGTCCTGCCAGAGCCCGGTCACCGGATCGCCCAGCCCC
GGCAGGTCGTGCCCG
GCCGCCCGGAGCAGCTCGGCCAGGTCGTTCTGCTGGCGCAGCCGCTGCTCCTCG
AAGATCTGGCTCCAC
TGCATCAGCGAGATCGACGCCTCCAGTGTGTCCGGCACCGTCTCGTCCAGCATC
GGCAGCGGTCGCGCC
GCGGCCCACGCCGCGAGCTGCGCCCCGGTCACCGTGCCGGGATCGTCGTCGCGG
CTGCGCGCCAGCGCG
TACGACAGCAGCGCCGTGGTCTCCACCAGCAGGTGCTGCACCGGGACGCGCGCC
GGCGGGTCCAGCCAC
CAGTGGTCCGCCTCGAGCAGGGCCGCGGCGTGCCGGGTCGCCGCCCGCCACCAG
CCGTCGTCGCCGCCG
GCCAGGGCGTCGGTGTAGGACCACAGGAAGGTCACCCTTCCGTGCCTACCAGCG
GCACTTGACACGAGT
CAATCACGCGAACGCGTGGCGACGACCGCGATCGCTTCGACGGAGATCAGCAGC
CCGTGCGGGAGAACC
ACGCCGGCGGGCGCGGACCGGGCCGGCGGCGGGTCGGGCATGTGCCGCGCCAGC
ACCTGGTTGATCACC
GGGAAGTCCTCGACGTGCGTGTAGAAGACGGTCAGCTTCACCAGCCCGTCCAGC
CCGTCCAGCCCGGAG
CCGGCCGCCGCCAGCACCGCCCCGAGGTTGCACAGCGCCTGCTCGGTCTGCGCC
TCGATGCCGTCCACC
GGCTTCCCGGTCGCGGGGTCGATCCCGGGCATCCCGGAGCAGAACACGAACCCG
CCGGCGACGATCGCC
TGGCTGTAGGGCCCCAGCGCCGTGGGGGCCCGCTCACTCGTCACCGCGATGCGA
TCCATCGGGCGAGTC
TCCCGCACCGGGCATCGATGGTCTTTCGGCTTTATGACACGGGTGGGAGCTTGA
CAGCCGTACATCGTT
TATCGATTATCAATATATCGAAAAACGATAAGGGGGTACGTCGTGAAGACCGAC
TGGTTGACGGAGTTC
CACCAGGTGCTGCTGGTCGCCGCGCTGGGCGCCGGGGCCGCCGCCGTCCTCGGG
ACCGTCGGGCTCGTG
GTGCAGGACGAGGTCGTCGTCCCGGGCGGCACGTCGGCTCCGGCGAGCGTGGTC
AGCGACCCGAGCGTC
ACCCAGCTCCTGCTCGCCGTGGCGGCCGCCGTGCCGACGTACCTGCTGGCGACC
GCCATGCTGGTGCTG  CTGTACCGGTTGGTCGGCGCCGCGCGTCGCGGGGATC
SEQ ID NO: 201 orfl Secretion system protein 334aa
VRLRIQRRLADELGPTLYTTGQSEDLDARVRDALHDLLAREETPLSGADR
ARITREVTDEVLGHGPIESLLRDPSVTEVMVNGPYSVYVERFGRLEKVAA
EFDDEQHLRRIIDRICSRVGRRVDEASPTVDARLPDGSRVNAVVPPIALD
GSTLTIRKFAAVPLTVGDLLQYGTLTRQAAEFLDACVRGRRTILVSGGTG
SGKTTILNVLSSFVPADERIVTIEDAAELQLVQDHVVRLESRPPNSEGRG
TITTRDLVRNALRMRPDRIVVGEVRDAAALDMLQAMNTGHDGSLTTLHAN
TPRDALSRLETMVLMAGMDLPIRAIRDQISSAVD SEQ ID NO: 202 orf2
Response regulator 358aa
MSELESYLPRYPETLLVVIGAVVDLDEALMFTAYQRLQRPVIGVVLIRHA
IEAGVVLRCLQSGIRDLVAEEDEEGIRSATVRSVDLSKALSTTMRGTGDN
APYASVVTVFAGKGGCGRSVVAVNLAVALAGAGRRVLLMDLDLQFGDVAI
MMKLSPERNIAGGLQMAGRLDEPGLRSIVTTYRQSLDALLAPASPAEGEQ
VRREFVVELLDVARPLYDFIVVDTPSVVTDQVLAALDMSDWFIPIVTPDL
PALKSVRLTAEMFDLLDYPKDKRLLVFNRAGAQVGLSPSEVEVAAGMPFA
VQVPASRDVTVSVNHGEPIAVTDPLHPVSRAIRELGDRIAGVGTTPQRRR
GFLGRLFP 89 WO 2007/083112 PCT/GB2007/000138  SEQ ID
NO:203 orf3 Hypothetical protein 266aa
MRRRILILLAALVLAGISGAAVLSYARSADRRALSGREGTWILVAGQHIP
SGTSGAEIRARGLTERLLVPTVTVPAGALTTWDSALDPLRLGGDLQPRQL
LMRTLFVPASPAPSHTGRIPVPRRSLAVSVALNVAPQVAGNITPGDQVAV  



YYTYQAKVLMAEDHETIPMTELLLPKARVITIGEAEPGQAPVTPSPSPTP
GPSASAGDSTAAVKEIQRYVVTLAVGDTDALRLVHAAQSGSLYLALLGPN
ATASTGPAIDTSWVVR SEQ ID NO:204 orf4 Hypothetical
protein 432aa
MRRLIHALFPPRGEHGVITALVAVLAGAGVLLGMAALVIDIGALYAEREQ
LQSGADAASWKVAQACAGTAGRDLTSATCTVAAQRDNAQRYADRNAKDLV
SDVQFCITTVSAAGVTTADAGCPSSWNTPVTCPAPPSASGPYRYVEVRTS
TRNSDNTSVVPPLFGRGLAGSAYHGAKMGACGRVAWGAPAVTDVLALGVS
RCDFLRLTGDYTRFFAPPPPTGPNPQTGVHPLLGLSDPTAGYIPISDGIL
ATSCPADAGETVAGYTWLGQPDGPPALPGLLPVSAPDASCELTGIPATDG
PADSWVGGFTIGPGNASAATACLDRLNVLITSGQPVLVPIFDRQVAVIGT
LPSYYRIAGFAPLVLTGYESPVSGPVSPGSAVPSLVPGAQRALCAAQSCL
YGYFTRALVTDHVPTRFATSRYYGAMVIGRTG SEQ ID NO:205 orf5
Response regulator ATP-binding 136aa
MWKATERQGPVVLLVEDDEDLRELAAQMLEMRGFVVLVAKDPVSAIMTCR
VHSGAIDVLLTDLGLPGVSGGELARSASEVRPGMKIVYVSGVPEEIAIKK
GLIRAGSPFVAKPYTADRLAGMLRTVLAQGAESSAR SEQ ID NO: 206
orf6 ABC sugar transporter 363aa
MFNYVSFVRPKTFAATFAAAALLLGSGACAKSEDSGDTVAAGPAPSAAQV
VQSASAGSATCALDQYGASKLDLKTASVGFSQSEKEANPFRIAETKSIKD
EAAKLGITNLKTSNANSQFNKQIADVEQMIDAGVQLLVIAPLNSDGWDSV
FAKATAKHIPIITIDRKINATACKDYLTFIGSDFAEQGKRAADALAKSLG
NKGEVAILLGAPGNNVTTLRTSGFKDEIAKVAPDIKITFEQTGNFSREDG
QKVAEQLLQSKPNINGIYGENDEMALGAITALKGAGKKAGDVKIVSIDGT
KGAVQGIVDGWVSAVIESNPRFGPLAFDTATKFFGGEPVGQDIVIQDRAY
DESNAKTDIGSAY SEQ ID NO:207 orf 7 ABC sugar
transporter ATP-binding  501aa
MLLEVSGVSKTFPGVRALDGVSFTLNPGEVHALVGENGAGKSTLIKVLTG
VYQPDSGELRYRGEPARFATPLDAQRAGISTIYQEVNLVPLMSVAHNLFL
GREPRNRFGLLDEARMVAEATEILAGYGVRTDVRRRLGTLALGAQQMVAL
ARAVMVDARVVVMDEPTSSLEPREVETLFGVIRELHTAGIGIVYVSHRLD
ELYRVCDAVTILRDGKLVHTGRMADLDRRTLVSLMLGREFGADFTSFSES
PQSTPEGEPVLRVSGLTSRPRLDDISFDVRPGEVVGLGGLLGAGRSETIK
AIGGAYPIDSGVIEVGGVRLGRPSTVRAVRAGVATQPEDRKAEGIVPGLS
IRDNIALAILPRMARFGLVSDKRIDSIVATYMSRLRIKASGPDQAVGDLS
GGNQQKVLLARLLATGPKVLLLDEPTRGIDVGAKAEVQALIDELAKEGLG
VVLVSSDAEELVEGADRVVVLRDGAVVGTLTGDRVTTEALMATIAEAADE  H
SEQ ID NO:208 orf8 ABC transport permease 319aa
MSTETLTRPRMTFNPAWAARYGVYAAIVLLIVVNIAFTPYFLTLSNLRIQ
LIQAAPVVIVALGMALVIGTEGIDLSVGSVMALAAAFIPLYLGYGVTAAI  



LVSLLAGVAVGLINGVLVAKAGLQPIVATLALFVGGRGLAVVISGGQLKD
VRNADLLYLGSGDLLGVPVLVWIAALLVLVVAFVVRRTVFGRRLLAVGGN
RPAAELAGLPVKRVLIGVYVFCAVLASIAGLLSVARIQSSDASAVGLLIE
LSAITAVVVGGTPLTGGRVRVLGTVAGALLMQLVVATMIKHDLPPSTTEM
VQAVIILVAVYVARERRTR 90 WO 2007/083112
PCT/GB2007/000138  SEQ ID NO:209 orf9 ABC transporter
permease protein 320aa
MSIPVPAFRNGGFVQRQGALAVLVTVVAISLAAFPGFRSADNAGTILVAA
APPMLIALGMTFVIITGGIDLSVGSLYVLGGVVAAWASQWGVVAALAAPL
LLCGAIGVLNGILISRTGMAPFIVTLAALLGARGLMRSISDEGSTTYLVR
SDVFHELGTGSLLGVGLPVWLAAVLVGAGILVLNRTRFGHAVHAIGGSED
AAALMGLPVRRIKVWVYLLSGLLAGLAGAINAAKLGSGVTVLGSGMELDA
IAAVVIGGTLLTGGSGSIAGTVAGVLLLGVIQNLINQVGNVNSNWQQVIS
GGFLAAVVVAQTTLVRARRS SEQ ID NO:210 orfl 0 me tall opep
tidase 486aa
MRTSAGTRVLTVGATVVLALAAAAAPAQAGPSPSPGSAGLGDRLYPLLGN
GGYDVLDYDLRLRYPEKDPKQVVSGDVTITAVAGQSLSRFDLDFGGASIG
RVSVDGQPARAARDGDELTVIPRRPLPRGRLFRVTVANFTAAPAALVATP
DGTVLAAQPGSAHLLFPGNDHPRDKATFTITLTVPAGWTGTANGTLVSTT
EHDGHVSSVYRESAPMATELVQTAVGDFVVERRPAAGGTPIRDVVPRRLA
GTLLPAIAGEREQLAWMEKQAGPYPFEDYGSLVIDDDLGYALETQTLSLY
GAALFTGPETTRGPSMTHELAHQWFGDSVSPFSWSDVWLNEGHATWYEML
WSEETGGFPQYTGLADREAFFKAVYAAGDIFRARYGPVAAPLDAATTWDV
FNPNVYAGGALVLYALRQKIGAATFQRVERAWLTTYRGRSASTGDFITLA
SRVARQDLRPFLTSWLLGVTTPPMPNHPDWVVTPGS SEQ ID NO:211
orfll putative StrR-like regulator 286aa
MDSPRLNGEDPRHTEVLAGFGAELPPIVVHRATMRVIDGAHRLSAARLRG
DDRIRAVLFDGTEQEAYVLSVKANVTHGLPLSAAERTRAAERIITMHPDW
SDRMIAASSGLGARTVGGLRRRRAASGESPAGLRSRAGRDSRVRPAGSTA
GRLKAVDYLQDRPDASLREIARHAGVSPSTARDVRDRLHRGEDPIPATQR
AAARPGNDSPPLRSLVQGLASDPSLRFSESGRDLLRWLIAHAVQDGEWKG
LVDTIPAHSAQALAKIARHCSREWREFADILEKDAA SEQ ID NO: 212
orf12 lanA 64aa
MSAITVETTWKNTDLREDLTAHPAGLGFGELSFEDLREDRTIYAASSGWV
CTLTIECGTLVCAC SEQ ID NO:213 orf13 lanM 1046aa
MSSFAIAASPASAYLHERSAGPGGDPVAEHERVESWRESAFLDDPVLDIR
LRELGLSRAEFGRLLTDGAYDAGSTALDWAGELAAVLATGTGAVTGLARS
TKLWAQGFDRLPFAGLIERFLAYYEPRVPRTAGTVRVSLLESLANRLLTV
ATRTLLLELNVARVHGRLTGATPGERYDHYDRVLLTDPDYLRSLFGEYPV
LGRAMVECGRRWASAMAELFQRLDADRPALHAAGLLPAGAGEVTALRPDL  



GDPHNSGRAVAILTFRSGAQLVYKPRPVGPERAYAETAAALNRHGLSLPL
TAVDVLDRGAYGWCELVRHEPCADRADLDRFYRRTGAVLATTLLLGAVDV
HMENVIAAGSSCMPIDLETLLQPGVPSGDATDAYTRALDLLNQSVLAIGI
LPARAFGGRERKSVDVSAIGGGEAQTAPRPVPMVVEPFTDVARIEAVEAT
MLGAQNRPVLVGAEVRPEEHTEAVVAGFTEAYDLIVRHREDFADLLAGFG
DVEVRYLPRPTRRYSMFLTESYHPDYLRDARDRDRLLDKLWTAAGARPDL
IPIIESEKRQLLAGDIPCFRALAGDRAIRTASAPVAPDFFDAPGIEVLAG
RLRQFGPVHRAAQLRIIRESMGTMPAPGPIAGTPAPSSERRGGLDPREAA
TLGDRLVRELADEAILGADDAGWIGVSIEGLDQETFSYKPMATGLYDGIA
GMALTYAYAARTLGDERYLDLTRRTVKLVSGYLRYLAEHRIVETVGAYSG
MAGLLYTLDHVAHATGDASLLGEIEAALPWLRECATREECPDLIAGLAGC
AVVALSLYRRHGIAGYREVAEICGRRLAGTAVDVEGAAGWAATRTGVILG
GFSHGSAGIAWALHELAAEFGDRDLRELADRAVEFDRRLYVPAAGAWRDL
RPEMAGTDGYPALWCHGAAGIGLSRLLIHRIRPDERLAEEARAAVALVRR
HGFGHNHSLCHGDFGALALLGLADRAWPGSGGHDERAGAVVRDIGETGLR
CGLGNGIRMPGLMLGAAGAGLSLLRLAAPADVPAVTWLEPPRGTHV 91 WO
2007/083112 PCT/GB2007/000138  SEQ ID NO: 214 orf14
lanT 575aa
MSETAGLLRRSLLDHRGKLAAVAGLAVAGVGCQLGQPFLIRRVLTAVQSA
QPYRQLALAVLAVMVVGAALGAVQQFLLQRTGEAMVFTVRRTLVAHLLRL
PVAAYDERQSGDLVSRVGADTAQVRSVITSGVVDLAGGVLLVGGSIAGMI
IIDPVLLGVSLAPVLCGAAGVRLVGRRLRPLSSAVQESIGALTASTTRAL
GAIRTIRVAGATERETALIVAEADRARAAGVRLALVAAQAGPIVRLALQG
AFVAVIGFGGYRVANGAVSVGDLVAFTLLLFTLALPLAQLAEAATRIQTG
LGALTRIEEILALPDEDSALGVRARTPATVRHDPVLLEFDHVSFRYPTGG
EILRDVSFRVPAGSTTALVGPSGAGKSTILALIARLYEVHGGRILLHGRD
IRDYPLAELRAALGYVEQEAPVLAGTVRDNLTLAAPDVAEHAIRHVTASV
NLDDLLARDPAGLDAPVGDGGVLFSGGERQRLAVARTLLAPGELLLFDEP
TAHLDARNEQALQHGLTAHAAGRTLVVVAHRLATVAHADQILVIDDGRSV
AAGRHEELLVRDPTYREFATRQLLT SEQ ID NO:215 orf15 lanO
(Lucifrase type monooxygenase)  347aa
MLSVLDQVPVFRGDDPAEAVREAVGLARAAESLGYHRFWIAEHHGSAANA
CAAPEIVAAAVAGATERIRVGTGGVLLPYYSPLKVAEAFRVLAALYPGRI
DLGFGRGRGGPAVMAELLNPYAIATEEAYAEQVGRLLAFLGDARTVSRVS  VT
PAVQDPPLPWLLGSGVGSARLAGMLGVPFCFAQFIATEECPEAIAAYQ
ESFRSSPWLDEPQAMLALRVLAAGTAEDAEELATGFWMSCTTGWRAQVRP
DDDYRGGVPNLADAQRYTLTEEDLAMRASRPYLQISGTAETVGEEIRRLR
KVYDVAEVMLTTNCPGAAAPAPVLRAAGRRARADRAGVTRVRPARRW SEQ ID
NO:216 orfl6lanR (Response regulator) 217aa
MADVLVVAEEALVSIGIKMILETMGGFSVVAADRDSALAAVSEHRPAVVL  



LDAHATLPESVPLLTRLRDLESGPALAVLATLAASSTVLESLRGGACGFL
LKDSQPEQLVAAVRALASGVTVLAPEASSIMLGAACRGTPAAENAVDEVK
QLSDREQAVLGLIGQGLTNAEIAGRLFISDSTVKEYVSVILRKLGVANRV
QAAVLAYAAGLTTDELA SEQ ID NO:217 orfl7 ABC-transporter
associated permease  814aa MI
FTLAWSQVRSHPGRLLAIVAAVVLATGFLAATATFASTSDEGLRLTAA
APLTTADIVLDADDTVHDPQWYQAAAGVRGVRSVDPQYARTVSVFGGDRR
GSANVQSIPATASVRWFTVDEGTWPSAAGQVVADRRTLTDLGVGVGAHLD
FRQGTAAPVPVTVVGSADLGFRPLTGSDYRFYAAASFFAGDTPPAALLTV
TDRDRLAETVDAVGRALPPGATATDASAAADAAAGRFAGGNTQLVVLMLA
FAAVALLASILVIANTFQVIVSQRVRQVALLRLVGGHRRQVSRVVLAEAA
IAGSIGAVIGAVAGVGLGYLGAGLLDINGGGLAVNPIVLALCVLTGVGAT
VVAAWAPARRATRVPPVRALQEVPDALPAQVRGGRRLVAGLILIGLAVGV
LGLAAIGTSLPLALVGGVLLAAGLLTALPLGIALLLPPAARGLERFGVAA
SLAGSNLRQNARRTASATMAVVVGAALITGLAVASASGRATVEADLEARY
PVAVSVHTDGAAIDDRTVRALSGITGLTTATVATSAATFPAAGKPTPARI
AALPTDVAGRLAPELSASTGDPVLLVPASYLTARGLTDGAPLTVTAGGRD
LRFTARGSRLADTTGQLLGVTTGDVLTAAGVRTVPTTVWGTAPGGFDRET
LAADVNAVAARDAGVEVGGGVTEGGDIMNVLSILLGLSLGMLAVTVVIAL
LGIANLLGLSVIERTREMALLRALGTRRSRLRAMVAVEAVTITLVGTVAG
IVIGVPVGLVGVIAAVGRQAEPVIMLAWPQLGLVLVAAAVTGVLASLAPA
RRATRIAPAEGLVR SEQ ID NO:218 orf18 ABC-transporter
ATP-binding protein  240aa
MVSCRNLRKRYGTGDAAVVAVDGVSTSFAAGEFTAIMGPSGSGKTTLMHL
LAGLDTPTEGEVSLAGTALAGLDDRALTDLRRDRVGFIFQAFNLLPTLTA
EQNIVLPLRLAGRPVDRDRLQRIAASLQIGDRLGHRPAELSGGQQQRVAV  92
WO 2007/083112 PCT/GB2007/000138
ARALLTEPSVVFADEPTGALDIATGRALLAGLQNAARQASQTIIMVTHDA
AAATYADRVLIMADGRLWDELRAPTLESIMSVMASVTVTS SEQ ID NO:219
orf19 Histidine kinase 362aa
VIAGAAVMVCLLLGLAGLDEWYWSAALCVPLVIRRSAPVVFLALVAVLSG
IHMIYSGSFAFPGDLVDLVAVHAVAGYGPARVRHLGLLLGVAGSLVVTAR
ALHDGLPSSATLPAALIVAATLAAWSTGLMQRRQRADVIEADHRRRLAEQ
DSAMRARLAAIEERTRISQEMHDIIAHSLASVIAQAEGGRVAARADAVVA
GPLFDRIAQIGREALNDVKRLLNSIDGDTPDDFAQGLPDLPGLLAGVSAA
GLDVTFEVAGPEQPLASGMDLAVYRVIQESLTNVLKHATQRQARLSLVWT
PAWLEVSVTSPLTFAGALREGRGLSGIRQRCSLFNGDCEIVAGQTFSVIT
RWPLARPEVAVP SEQ ID NO:220 orf2O Response regulator
218aa  



MTEPQIDVVIADDQDLVRTGFALVVDSAPDMRVVATAADGAEVVRLAAEF
RPDVVLMDIRMPRVDGITAARAILEGNAQPPKIVALTTYDNDEYASRILA
AGASGYLLKDTTAEGLTAAIRTVHRGGSVLAPSTTHRLVTAHRQHPARPS
ALLDSFTTREREVFDLIVAGASNAEIADRLNLAEVTIKTHVGRVLAKIGV
RDRVNVVIWAYRNGAGPS SEQ ID NO:221 orf2l Putative
membrane protein 301aa
MPILWTAVLAGAVILGHRLVPNAVGNAGSLIEAFLPWFGLAVPVLLLLAL
MRRSLTGLAAVLLPLGAWLIHFGGYVVDRDTGTPDLIVVQHNVSDENPDP
AGTARALLAAHPDLVGLEEVLPEAVAAYRGVLDAELPFHTVQGTVALWSR
YPLTGAEAIDIRPHDLGEDWNRGLRAVARTPGGDTAVYVAHLPSVRVTAA
GLTSARRDESARKLGALLAADPVPRLVVIGDLNTSVDDRGLRPIRQVMID
SPADFAFTWPARTPVARIDQVLARSMTVTRLTALPRTGSDHLPLAAEIRF  P
SEQ ID NO:222 orf22 alpha-beta hydrolase 290aa
MRNNETVRIPVATGGAVTATLFAPESARAVLVVHPATATPQGFYASFATY
LAENGIATVTYDYRGTGRSGSPRDHRDLGMRDWIGADAPAVAAWAADRFP
GLPRLAAGHSLGGHVIALGAAGPDLAASVIVASHIAALRTIPSRLERFRV
RIMLHILGPALGRLLGYVPARSLGLGEDLPAAAMLEWGGWARRDNYFFDD
PSMRAAERAATLTGPVLAVGTTDDPWSTPRQMDALTVHLTSASVERRTYS
PAAAGVPVIGHHGLFRRAVRDTVWPELLAWLHAHSEKASR SEQ ID NO:223
orf23 Transcriptional regulator 145aa
VRLPRLIFLLFNADRAVRRWIDARSGDTGIGASGAGVLFYLAGHENALIG
DVTAALGASPSGMSGLVNRLERGGCLTRSQDPADARAVRLALTPRGHQVV
IHARGLVDDLNEQLTAGFDDAEIAVVQRWLEHVTRVSVQREERLG SEQ ID
NO:224 orf24 Pyruvoyl -dependent arginine
decarboxylase  175aa
MADSVVFDQIPVVRAIGRGTTSLSAFHDALVTMECGFYNLVRLSSVIPPG
TAVDPSGKAPVPVGAWGDKLYCVYAEQHASQPGEEAWAGIGWVQRRDGQG
GLFVEHEGTSESFVREAIKASLRDLVKGHEDDFDGPDFVVHGVVSDGEPV
CAMVLAPYETAPWRGVRATDPPGMN SEQ ID NO:225 orf25 Putative
diaminopimelate decarboxylase  406aa
MTLSEILPSLGASLRPRLDPANWPLTARWTEPGDLTVGGVPVTRIAAAHG
TPVHVIDETDVHSRCAEYVAAFGPGAVCCSAKGGLLRGAARWIARDGLGC
YCRSAAELRTALDAGIRPESLALFGSGKSVADLEAALSCGAAVVIGSASE
AEVVAARSRPGQRVLLRVRPGSAQRGYGVRLNSSAALAAVATVTRSRRLV
LAGLDCSLGHRLNRFGTYESCLREAIGFVARLRTTVPVLNLGGGHAADLP  93
WO 2007/083112 PCT/GB2007/000138
VGIFAARLRAVAQVTSEGYGIEPPEVHVSPGRALLGRAGITVHRVVAAGD
GVIELDGDVPDCLPGADCAGLHTAALIGRASPAPGRSITVRCGDATVAVA
ELPGDMAAGDLVALSGTGAYHQRRDVYVGRPAVVAVCGGRARTLLPRETI  



DRILYA SEQ ID NO:226 orf26 Kinase 309aa
VRSKREHSADIRRGRRAVLVVNTRSRRGRLLYEEARRRLVEAGFELLGTY
ALEQSGGLDGLISEALRKEPDLLIAGGGDGTISTAGRMLAHRDVALGVLP
LGTTNNFARTVRIEPDLEAAIATLVDGKVIDVDLGVAGDVPFTNHVGIGL
SGEVMISAPPRLKRAVGRLAYPMTALGLLARHRPVRAVIRAEGRELRFHT
HQVYVANGGFHAGRPITADAHADDRLLVAYPVGGASRRELLRETARNAAT
GHRRTLHERPFIAVRELWLETDRPVAVEVDGEPRGTTPMRIAIDPNALRI
MAPADSPDL SEQ ID NO:227 orf27 Transcriptional
regulator 367aa
VVFGSLLLVGGGGGAIGLNATVAAATSSVGQESLLGSAKPAEEKKNANLD
GAKNLLLVGIDQRPTQTNGEPLRSDSIILLHINKDHSSGYMISLPRDSYV
YIPAYDNGKQKWAGGKTKINAAFAFGTRGLKGNEALQHGFELLTMTVKEL
TGITPDAGAIIDFQGFRDVVNVLGKVCMYVDTTTKSIHLGKDQNGKTAKP
FVINPDGTLKSKISGVTPNTYTKGDHCFTPGQALDFVRQRDLLADNSLDY
GRQRHQQQFFKAIINQALKDGLDSPTKLPKLLSAFGKAMTVDDGGIDLAD
WALAMRSLKPDKLLTIKTNAGKLNSENVPGSGSVELLSDDSMDLLKSIKK
DQIDTFLLSHPAFIANS SEQ ID NO:228 orf28 Glycosyl
transferase 317aa
MPSEPDVSVVIPTCNRPELAVRAVRSALGQTHRNLEVIVVVDGPDEATVT
ALGEVGDPRLSVIVLPERGKAPNARNTGARAARGRWTAMLDDDDEWLPTK
IERQLETAAAATVERPVVACRMISRTPRADTIMPRRLPEPGEPISEYLLV
RRGLFYGDGFVQTSCIMAPTELWRKVPFTVGLRRAQELDWTLRAMREPGT
ALIYAEEPLVLWHQDENRDRISLQNPWREQLEWLRGNRELFTPRAYAAFT
LSVLSSMAAPTRDTGLFRELLAEARTHGDPGTVDYLTHMQIWALPPSVRH
RLRDVVVGRGKTSSNAG SEQ ID NO:229 orf29 Glycosyl
transferase 369aa
MPAERRVAIWRSSMLPGSETFVRNQADALTRWTPAYVGAVRHESVLSRPD
DVIAFPGGKGFLRLRLTGASPQLQKTISAVRPNLVHAHFGGDGWLVSHSA
QQLGVPLAVTVHGHDVTRQPSSPGAKGVRYRRNLQTVFTRASLVIAVSEV
IRGQAIRWGADPAKVKVHYTGIAVPPEQPEEVPKRWDVVFIGRFVAKKGV
DDLLTALAAVESRPRALLIGDGELMTAMRARAEQLGVDVTFAGSRTPEQV
RRHLLESRLLACPSKTAPDGDTEGLPTTILEAAALGLPVVATRHSGIPEA
VIDGETGLLSPEADPAALAVSLTRLLGDEDLQRRLGARARRHVTAHFDLV
EQTRRLEDLYDEVVAGARV SEQ ID NO:230 orf30
Dihydrolipoamide dehydrogenase 459aa
MGEHFDLVVLGAGPGGYVAAIRGAQLGLTTAIVEDKYWGGVCLNVGCIPS
KALLRNAELAHIFHHQAQTFGIEGKVTFDFAVAHQRSRSVADGRVKGVHF
LMKKNGITEIQGRGEFTDAHTLRVGDRTVTFDNCILATGASTRMIPGTSV
SKRVVTYEEQILDPDLPDSIVIVGAGAIGVEFAYVLRNYGVDVTIVEFLD
RMLPLEDEEVSKELLRQYRKLGVDVRVGTRVEGIEEGADSVRVTVSKNGK
TEVLEADKVMQAIGFKPNVEGYGLETTGVTVSDRGAVEIDDFCRTNVPGI  



YAIGDVTAKLMLAHAAEAMGIVAAETIAGAETMALDYRMIPRATFCQPQV  AS
FGWTEAQAREQGFDVKVAKFPFTANGKAHGLGDATGFVKILSDAKYGE
LLGAHLIGPDVTELLPELTLAQQWDLTVHEVGRNVHAHPTLAEAVKEAIH
GLAGHMINF 94 WO 2007/083112 PCT/GB2007/000138  SEQ ID
NO:231 orf3l Putative membrane protein 348aa
MTTPPRRSGTLSLVTLTVEPPIAPAPPAAPGRSRRRRLGYLAFVLVAVVA
VVTLRDRLPDPGEFLDALRAADWRWAALAVGAGVLSQIAYAEQQRRLLAA
FGVRVPARRAIAMTYVRSALSMALPAGSAASAAYAFQVYRRHGATAAISA
TATLISTVVTVMSLGLLYAATWSLTATVVAGLAVLLLWIYRTVRGPVPAR
AGVPRRLRVAPIARLLQRPAVAQALRGARSVPARTWLTVTLAGVINWLLD
MACLLLAADALHAGLGWSRLALIYLAVQVVRQIPLTPGGIGLIETSMLAG
LIAAGAPQVTAAGIVLIYRLISFWLILPSGLAAHLTLRRGTVPPVTPG SEQ
ID NO:232-SEQ ID NO:299  (Null) SEQ ID NO:300
O/SBDIG-1
TGGGTSTGCACSCTSACSATCGARTGCGGNACSGTSATCTGCGCSTGC  SEQ
ID NO:301 O/ACT08F TCCAGCACGCGCGGGG  SEQ ID NO:302
O/ACT09R  GTTCGACCAGCCGCCC SEQ ID NO:303 O/AGvarOlbF
TTCTAGACGTTGTTCTCCCATTTTCAC  SEQ ID NO:304 O/AGvarO2bR
AAGATCTTCGAAGGTGAGCTCGCCGAA  SEQ ID NO:305 O/AGvarO3F
GATCTTCGCGAGGACCGCACCATCTACGCCGCCAGCAGCGGCTGGGTGTGTACA
CTGACGATCGAGTGC  GGCACCGTGATCTGCGCCTGCTGAC SEQ ID
NO:306 O/AGvarO4R
CTAGGTCAGCAGGCGCAGATCACGGTGCCGCACTCGATCGTCAGTGTACACACC
CAGCCGCTGCTGGCG  GCGTAGATGGTGCGGTCCTCGCGAA SEQ ID
NO:307 O/AGvarO5F  GCCTGCTGACCTAGGTCGACGATCGT  SEQ ID
NO:308 O/AGvarO6r TGAATTCGGCTGCTCCCCGCGCGAAAT  SEQ ID
NO:309 O/SB50F
ATTCGCCCGGGAAGTCCACCGAAAGGAAGACACACCATGATTCCGGGGATCCGT
CGACC  SEQ ID NO:310 O/SB51R
GGGCGATGCCCGCCCCGGGCCGGAAACGATCGTCGATCATGTAGGCTGGAGCTG
CTTC  SEQ ID NO:311 O/SB52F
AAGTATATATGAGTAAACTTGGTCTGACAGTTACCAATGATTCCGGGGATCCGT
CGACC  



SEQ ID NO:312 O/SB53R
GCTTCAATAATATTGAAAAAGGAAGAGTATGAGTATTCATGTAGGCTGGAGCTG
CTTC  95 WO 2007/083112 PCT/GB2007/000138  Claims 1 A
compound of the formula:  Z 1 Ala S  Ser S Abu 17 Ala
Leu Ala Ala COOH  Gly Abu Ile 19  6 X2 Ala Glu 16  Trp
Val S 12 X1  Ala 15  Gly Abu  wherein: -X1-X2-
represent -Leu-Val-; -Val-Val- or -Leu-Ile-;  Y is -S-
or -S(O)-; and Z is either NH2 or Ala-, or a
pharmaceutically acceptable salt thereof.  2. A
compound of the formula: Z 1 Ala S  Ser S Abu 17 Ala '
Leu Ala Ala COOH  Gly Abu Ile 19  6 X2 Trp Val Ala Glu
16  S 12 X1  Ala 15 Gly Abu  wherein: -X1-X2-
represent -Leu-Val-; -Val-Val- or -Leu-Ile-;  Y is -S-
or -S(O)-; and 96 WO 2007/083112 PCT/GB2007/000138  Z
is either NH2 or Ala-, or a biologically active
variant thereof, or a derivative of said compound or
variant,  



or a pharmaceutically acceptable salt of said
compound, variant or derivative. 3. A compound
according to claim 2 wherein the variant is a compound
in which Z is an  amino acid. 4. A compound according
to claim 3 wherein the amino acid is selected from the
group  Ala, Ile-, Lys-, Phe-, Val-, Glu-, Asp-, His-,
Leu-, Arg-, Ser- and Trp and said amino acids are  in
the D- or L- configuration. 5. A compound according to
claim 3 wherein the variant is a compound in which Z
is an  amino acid selected from the group Ile-, Lys-,
Phe-, Val-, Glu-, Asp-, His-, Leu-, Arg- and Ser-.  6.
A compound according to any one of claims 2 to 5
wherein said derivative is a  compound which comprises
a C-terminal of the formula -COR, in which R
represents the  group -NR'R2, wherein R1 and R2
independently represent: (i) hydrogen; (ii) a group of
formula -(CH2)"-NR3R4, in which n represents an
integer from 2 to 8 and  R3 and R4 independently
represent hydrogen or (C1 -C4) alkyl or R3 and R4
taken together  represent a group -(CH2)3-, -(CH2)4-,
(CH2)2-0-(CH2)2-, -(CH2)2-S-(CH2)2- or -(CH2)5-; or R1
and R2 taken together with the adjacent nitrogen atom
represent a piperazine moiety  which may be
substituted in position 4 with a substituent selected
from: (a) (C1 -C4)alkyl; (b) (C5 -C7)-cycloalkyl,  (c)
pyridyl, (d) -(CH2)P NR5R6 in which p represents an
integer from I to 8 and R5 and R6  independently
represent hydrogen or (C1-C4) alkyl; (e) piperidinyl;
(f) substituted piperidinyl, wherein the substituted
piperidinyl bears a N- substituent which is
(C1.4)alkyl; (g) benzyl; and (h) substituted benzyl,
wherein the phenyl moiety bears 1 or 2 substituents
selected from chloro, bromo, nitro, (Cl -C4)alkyl and
(Cl -C4)alkoxy. 7. A compound according to any one of
claims 2 to 6 wherein said derivative is a  compound
which comprises a C-terminal of the formula -COR, in
which R represents the  97 WO 2007/083112
PCT/GB2007/000138  group -NR1R 2, wherein R1 and R2
independently represent hydrogen, a group of formula
(CH2)"- NR3R4, in which n represents an integer from 2
to 8 and R3 and R4 independently  represent hydrogen
or (C1 -C4) alkyl or R3 and R4 taken together
represent a group -(CH2)3-, - (CH2)4-,
(CH2)2-0-(CH2)2-, -(CH2)2-S-(CH2)2- or -(CH2)5-, or R'
and R2 taken together with the  adjacent nitrogen atom
represent a piperazine moiety which may be substituted
in position 4  with a substituent selected from (C1
-C4)alkyl, (C5 -C+cycloalkyl, pyridyl, benzyl, and
substituted benzyl wherein the phenyl moiety bears I
or 2 substituents selected from chloro,  bromo, nitro,
(Cl -C4)alkyl and (C1 -C4)alkoxy. 8. A compound
according to any one of claims 2 to 7 in which the
compound comprises a  modification to a carboxy
function of a side chain of an internal residue such
that said function  



is modified from -COOH to a group -000R5 in which R5
represents hydrogen, (Cl -C4)alkyl or  (Cl -C4)alkoxy
(C2 -C4)alkyl. 9. A compound according to any one of
claims 2 to 8 in which the compound comprises a
modification to the N-terminal amino group such that
this group -NH2 is instead a group -NHR6  wherein R6
represents C1_4alkyl. 10. An isolated nucleic acid
encoding a polypeptide selected from any one of the
group of  SEQ ID NOs:1-4, SEQ ID NOs:11-14, SEQ ID
NOs:212, 22, 23 and 119. 11. An isolated nucleic acid
encoding a polypeptide selected from any one of the
group  consisting of SEQ ID NOs:1-4, SEQ ID NOs:11-14,
SEQ ID NOs: 212, 22, 23 and 119 or a  biologically
active variant thereof. 12. An isolated polypeptide
comprising a sequence selected from any one of SEQ ID
NOs:101-132, or a variant having at least 90% sequence
identity thereto. 13. An isolated polypeptide
comprising a sequence selected from any one of SEQ ID
NOs:201-231, or a variant having at least 90% sequence
identity thereto. 14. An expression construct
comprising the nucleic acid of claim 10 or 11. 15. A
set of expression constructs comprising a first
nucleic acid according to claim 10 or  11 and a second
nucleic acid encoding a LanM polypeptide comprising
SEQ ID NO:120 or  SEQ ID NO:213 or a variant having at
least 90% identity to SEQ ID NO:120 or SEQ ID  NO:213.
98 WO 2007/083112 PCT/GB2007/000138  16. A set of
expression constructs comprising a first nucleic acid
according to claim 10 or 11, or a first and second
nucleic acid according to claim 7, and a third nucleic
acid encoding a  LanR polypeptide comprising SEQ ID
NO:122 or SEQ ID NO:216 or a variant having at least
90% identity to SEQ ID NO:122 or SEQ ID NO:216. 17. A
set of expression constructs according to claim 15 or
16 and further comprising a  nucleic acid encoding a
LanT polypeptide of SEQ ID NO:123 or a variant
thereof, or SEQ ID  NO:214 or a variant thereof. 18. A
set of expression constructs according to claim 15, 16
or 17 further comprising a  nucleic acid encoding a
IanO polypeptide of SEQ ID NO:122 or a variant
thereof, or SEQ ID  NO:215 or a variant thereof. 19. A
recombinant vector or vectors comprising the
expression constructs of any one of  claims 14 to 17.
20. A host cell transformed with the vector or vectors
of claim 19.  21. The host cell of claim 20 which is
an actinomycete. 22. The actinomycete of claim 21
which is a non-producer of a lantibiotic polypeptide.
23. The actinomycete of claim 21 or 22 which is
selected from the group consisting of  Streptomyces
Iividans, S. coelicolor and S. cinnamoneus. 24. A
method of making a compound according to any one of
claims 1 to 9 comprising  expressing a nucleic acid
encoding a polypeptide comprising a sequence selected
from the  group of SEQ ID NOs:1, 2, 3, 11, 12, 13,
212, 22 and 23, or a variant of any of said  sequences
in a lantibiotic-producing host cell. 



25. The method of claim 24 wherein said host cell has
a mutation in its endogenous LanA  gene such that the
gene is not expressed or the gene product is inactive.
26. The method of claim 24 or 25 wherein the host cell
is A. garbadinensis or A. Iiguriae.  99 WO 2007/083112
PCT/GB2007/000138  27. The method of any one of claims
24 to 26 wherein the host cell is A. liguriae NCIMB
41362. 28. The method of claim 24 wherein the host
cell is an actinomycete which does not  produce a
lantibiotic and wherein the host cell is transformed
with SEQ ID NO:100 or SEQ ID  NO:200, or a fragment or
variant of said sequences, wherein the fragment or
variant confers  on the cell the ability to produce a
lantibiotic. 29. The method of claim 28 wherein the
host cell is transformed with nucleic acid encoding
SEQ ID NOs:116-127, or a variant thereof wherein said
nucleic acid encodes polypeptides  having at least 90%
identity to each of SEQ ID NOs:116-127. 30. The method
of claim 28 wherein the host cell is transformed with
nucleic acid encoding  SEQ ID NOs:206-220, or a
variant thereof wherein said nucleic acid encodes
polypeptides  having at least 90% identity to each of
SEQ ID NOs:206-220. 31. A. liguriae NCIMB 41362. 32. A
derivative of A. liguriae NCIMB 41362 comprising a
mutation in its LigA gene such  that the gene is not
expressed or the gene product is inactive. 33. A
recombinant DNA cassette which comprises a nucleotide
sequence encoding the  lantibiotic LigA
pre-pro-peptide of SEQ ID NO:212, wherein said
sequence comprises a first restriction site at or
adjacent the N-terminal encoding region of the
encoding  sequence; optionally a second restriction
site downstream of the first restriction site and
within the  encoding sequence; and a third restriction
site at or adjacent the C-terminal encoding region of
the encoding  sequence, wherein at least one of said
restriction sites does not occur within the ligA
coding  sequence of SEQ ID NO:200. 34. A recombinant
DNA cassette which comprises a nucleotide sequence
encoding the  lantibiotic LanA pre-pro-peptide of SEQ
ID NO:119, wherein said sequence comprises a first
restriction site at or adjacent the N-terminal
encoding region of the encoding  sequence; 100 WO
2007/083112 PCT/GB2007/000138  optionally a second
restriction site downstream of the first restriction
site and within the  encoding sequence; and a third
restriction site at or adjacent the C-terminal
encoding region of the encoding  sequence, wherein at
least one of said restriction sites does not occur
within the lanA coding  sequence of SEQ ID NO:100. 



35. A method of making a library of
lantibiotic-encoding gene sequences which comprises:
providing an expression cassette according to claim 33
or 34 introducing into the cassette, between the first
and second restriction sites, the first  and third
restriction sites, or the second and third restriction
sites, a multiplicity of sequences  each of which
corresponds to the corresponding lantibiotic-encoding
sequence apart from  having from 1 to 15 nucleotide
changes; and recovering an expression library encoding
a multiplicity of lantibiotic-variant  sequences. 36.
A method which comprises: providing an expression
library produced according to claim 35; introducing
one or more members of said library into host cells
capable of expression  of a lantibiotic; and screening
said host cells for lantibiotic activity. 37. The
method of claim 36 which further comprises recovering
the lantibiotic. 38. The method of claim 36 or 37
which further comprises isolating a host cell
comprising  a member of the library. 39. An isolated
nucleic acid comprising SEQ ID NO:100 or SEQ ID
NO:200, or a fragment  or variant of said sequences,
wherein the fragment or variant confers on an
actinomycete host  cell the ability to produce a
lantibiotic. 40. The isolated nucleic acid of claim 39
wherein the nucleic acid encodes SEQ ID  NOs:116-127,
or a variant thereof wherein said nucleic acid encodes
polypeptides having at  least 90% identity to each of
SEQ ID NOs:116-127. 101 WO 2007/083112
PCT/GB2007/000138  41. The isolated nucleic acid of
claim 39 wherein the host cell is transformed with
nucleic acid encoding SEQ ID NOs:206-220, or a variant
thereof wherein said nucleic acid encodes
polypeptides having at least 90% identity to each of
SEQ ID NOs:206-220. 42. A pharmaceutical composition
comprising a compound according to any one of claims
I to 9 together with a pharmaceutically acceptable
carrier or diluent. 43. A method treatment or
prophylaxis of a bacterial infection in a subject,
which method  comprises administering to said subject
a compound according to any one of claims 1 to 9, or
a composition according to claim 42. 102 






