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WD 2007/ 083112 PCT/ GB2007/ 000138 Lantibiotic

Bi osynthetic Gene Clusters From A aarbadi nensis and
wa\2007jo8aunt ae Field O The Invention This invene¢DGB2007/000138

relates to characterisation of the biosynthetic gene

cluster for the lantibiotic actagardine,

! Ci@ﬂﬁﬂiétic@&é%@fhe% GBndeNiSlera b i) haﬁbfaﬁ:%lﬁé&@od)\ﬂ@u@%d
Its biosynthetic cluster, an e on
Field CAMHe W&ent@h act agar di ne, a novel actagardi ne vari ant
produced in a strain of A liguriae, and variants of
This infpaptibn clatehestharzotdiseton oath@Qi‘ diytﬁtgettc(ye‘i"nbicﬁjst'eﬂfb@mei IQrﬂhblotlc
AR e s ar acteri
actagal'btlr{e ldébﬂ’% té(%s él&{%uﬂ agﬂji Ing ﬁ@(iﬁs[ t?lc()ﬁ,yn%[] ic G uster and
metho saﬁpr gslugtianeandaise Oif)é?:iﬁglali@se Iaawweigicagblrdmeotarlantarmﬁuoémmra
strain GR@L hg)Ur/Ee Shd VBFSUY B%tmf dt%s% rBRREd é’c%rdnpg?%ttﬁ% Ln@ent oﬁeé{tlhzmg

g taln, anong ot her no dres ues
genes oM s %@rﬁﬁef!seﬁpwmdﬁh%é ge@m@usﬁrﬁhw | ant hi oni ne, whi ch

cross- link the peptide chain into a polycyclic
Backar tQF } [&oy The have been classified into two
~——98¥%§§éﬂl—ﬁf%%r§ and type-B, though such classification

Lantlblet&s QRat epltm@sf I%Ul a({]% la%tl%ar}/ﬁo(?heé gcfvﬁtg{sb%rgéﬂ Cai%ks;‘rrgmd)psﬁ‘se
bacteri '@ oTr’fﬁV ﬁgnthOr eeommotbaronwﬁem resighebs othh ¢hiogihersamdnanaaidyy lamteisnine

and me@m%h%ﬁmér\ﬁhr&“ éJoEﬁ EREPQ hﬁb.‘gﬁﬁole ain in %5 Bganglcycﬁﬁ{:]% l?dﬂﬂ‘glﬁ'\%y

contrast, are cont or na
have b‘ﬁ)%m'?saé@d MW FiasdspiyPech @wmwﬁn&w@nsuch@e@wﬁmsn et

unproblem%lﬂa.ﬂllyﬁé-lﬂx Iaﬁfblcﬂiéé aféygé'nerallfabhg)été hBshigsiet ke gret @pable of
tics such as C|nnany0|n i ncl ude

romind 4ES P 4756 r'%hanaeﬁevr’??ma TGS HApIas A Aiieand subiiin
Type-Bdgpibiotied, ibg moraISasa,mm lbbilare sgnformatiorialy d%ﬂhe@fpeptldes that Inhllblt
onvertin providing a potentia
oraym L BB E A B A8 BTV B bR 00
i mmunonodul ati on V|a i nhi bition of phospholipase A2

Actlv1t|ésFHSQNBéE|j' 109 R-P RhENS |c§|su dn‘ﬁ% H iftfude an.’umﬁzroblal activity

|-|nflannator|es I nt e erenc
Pfov'd'ﬁﬁ Beieat'ﬁ' aReficatiihap ?réla@é@sa ieHeitias of epaipieasinsonveRingyaneyB:

(prowdlhg@tp'obslnﬂéllébiéllc%iﬂ&eﬁhrbléd@l preéBlfe rb tfong%h\ﬂh%rgcl)(ﬂaélo? Iyllg

t
lnhlbltlorné)éﬁ Fmélgo%é%mgét prgtll ég%@g?enfg%léﬁﬁchtloq %@tlgnﬂammatones) and
interferéranetwithi podstagiarslirc BndlsudRicnia diodyhavigl  act agar di ne have
been found to inhibit biosynthesis of peptidoglycan;
transgl ycosyl ation was identified as the target
Type-BrianiibiotiemappEhietosaxby theirtastivity by irtériering avith ienzynesadtitidies by
blocking trdi rél
oc anT;S ar sdaé?hkge?s %rréte%\@ }'exefﬁ{pﬁec p?éég I\eéﬁﬂ%tgsg ¢h é&hér@aéu{% 3nd
actagargne ay¢ B?P'] feungbtodnifibithiesynthgsig of @epadwaﬂatrajeglytnsmldtmguas

identificdl eIth@féPgéﬂMtlm ﬁ@%u@éﬂﬁafaﬁﬂﬁth%ﬁéé&?ﬁ%ﬁﬁ% Aid-B5 R celrYall
anti bl otl Cs

cl ass of
precursgp (i LR G BRI b VBRSENFiBgtheisHie of action is
differenparid is @Liear tanget binBag sitd nt8 usdd 18 41y, cumbihthnebddsiabdrug.
descri bed on nenbrane functions, ATP-dependent proton
transl ocation and Caz+ -uptake, and on ATPases. Also,
For the civpampsinralesof tpde @ éiibietits potiteestediBl adtivity has been observed, in

gobal I
et ) R B Db R Bl A £ Benciont
proton W}O@mwﬂm aptake sandipa AdiPepesh Asedthe dorriations pfetsfifédcpores
in phosphatiey1BBiafdlarh M8 BntaliRy fhiraRMehBiapbt f8s b&n reported. These effects
phosphati dyl et hanol am ne. Lanti biotics have bee
shown to have efficacy and utility as food addltlves
and anti bacterial 5 agents agai nst Propioni bacterium
acnes and probl emati c pat hogens, e.qg.
methicillin-resistant Staphyl ococcus aureus (MRSA),
whi ch has or is devel oping resistance to many commonly
used anti biotics, and Streptococcus pneunoni ae. For
revi ews, see Sahl and Bi erbaum (1998) Annual Rev.
M crobiol. 52:41- 79 Jack and Sahl (1995) TIBTECH
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10 Bi ochem stry of Antibiotic Production,

Bi ot echnol ogi cal 130 Series 28, pages 283-306. Wthin
wo b@7/0838h of antibiotics, there is a conti nui PgI/G8e@7/000138

for the provision of new antibiotic conmpounds, to

overcome issues such as resistance, bio-conpatibility,

can be J‘tﬁ) 5%}8& E&’thé‘gge&fﬁeonl\dl%geof the%‘é%ecﬁ Raliveticd®s hods of

ucing lantibiotics, he production of variant
thwhﬁﬁﬂﬁ@a@ﬂmmeelantlblotlcs (mhlch may have a different

activity profile conpared to native forns), are

oo o BT Sk o IR/ B R o g B
agents égaasﬁst P@bRAbasetiin lat:zye&aegﬂlpnﬂilematrp(paﬂwag@nsaeammptbmnhn -registant
Staphyl%i%fcglbsgag eusgﬁgééé%igéfggg% C@e%‘éfdém?%s%&@ﬁn}aﬁ? commonly
used antibibtisl antbSedrocoTeus mermerias eFofre dewsages SaMang §1Q5Pﬁwm(1 998)

Annual RQV 'I:\}hQrUBxSI 6% Hd_l?@ fé%ﬂ%ﬁ&‘ Bdnii($ods) PRHEeH f3:39 &8; Gasson (1995)

pro-pep - termnal ortion of
Chapter %Lmlbgpﬁ@fpm wémg@ae éﬁl&t@"%ﬁed@@eﬁ?&ﬁe*?péé@‘ﬁﬂ &@e‘(‘%
Blocherﬁ Qr);\@ Ahtibiotldrroaatnon eRibiednogicaFQ0l $2ri¥e28, pgjesds-Boed
by the follow ng crosslinks, creating secondary and
tertiary structure: CROSSLINK 1-6, Lanthionine

Within thSegld BYantibioGROBEre Nk donfid)ingrteeBdoraharproligioh @ahnéw eniibinic

e G A R SRS o
Accordisgiy froathatis of Praducips Jantiieticsgandcthe eroﬁa@hona@énarra@b@rm%af to
|ant1bloﬁ)£ @anl neg%apé/ a B}f@re?ng&iv@?pr@ﬁle BAshpAePtARESE fofws), are

sis and A liguriae. Also co-produced is an
deSIrab&nalogue in which the CROSSLINK 14- 30 19 is not

oxidized i.e. it is a beta- nethyllanthlonlne not

Actagagig't@jgg gla%/ ;. ’&{)% Eﬁ%tr Iclyélcgarﬁ%#(%gg aaﬂér%o ?Gldo s in |et'?ﬁ{ﬁe(qg§k?|5§)' Rhas

potent acsmx%e%gamst iefpoetatta@ramdiositivé pathogess bathead \‘Q‘BPIHA/?Q?QC@JS a,greus and
adi nensi

LR el g e b

actagarpinesesttowinriv Eiguieoh Tret eameppundistrrdusebiies a rsegRepRHe. dhRiC-

termma‘?é{)’rﬁbrﬁjgftvﬂgclﬁﬁ{?tlﬁ Hél%ep%‘éjseqruﬁgéél @'S@GW‘V@ﬁQI"IE@GH‘VICAC (SEQ

I OSYy nthetic ene te
1D NO:4l e BobasRICBRGBEE. DNt SyRPUTEY (s BIPAES PIfBpMiaEeating
seconddAf e@f’a%r{ls@%tractaaréd AROSSIONKI158 Laﬁhmném (B}s}?,@ROSSLlNK 7-12,

wotamaissbaghaeiie HorEpn SEOROUk Gr S Refuliniionas 4639,

cros$aNRr11af19aBEiagnsttyaethichinersotiided TCsh we have terned
actagardine B or, in the non-oxidised form
deoxy- actagardlne B. These forms have simlar

Actagaadina hasi teeo bérmirted ta be progluced budvagraciss e AGINPPIENES: A

garba %?l %ﬂ{% @uﬁ%t Ao RS o YedP® b Bﬁ’;ﬂééd@ﬁn MmEQP%«l@ROSSQINK 14-

under goes sim | ar 0ss- |.i nk gd hich
19 is nalcaxisiped denibls arméa mﬁwﬂ%m@'gmrp% w.ba@m‘?&ﬂ %HHOH‘JE%PYJ{% ide whic
s namh e RRlebARactburdé agar di ne.. 1n addi tion, the
dentification of residues in actagard|ne B which are

dlfferent from actagardine | eads to the provision of

US 6,020)85naésdriped ihbiisaldtios ohactaghrdime frdve selatidf dtraing o dsgarb&lingsis
ave al so isolated gene clusters from both

and A- 48V 18%ar di ne- produci ng A gar badi nensi s and A

liguriae NCIMB 41362 which conprise 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

vari ants based on the primary pol ypepti de sequences of

SEQ ID NO 2 and SEQ I D 2
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NO 3, as well as variants thereof. In a further
aspect, the invention provides nucleic acids encoding

wa@ewagsdidi ne B and its variants, sets of nucl PATYGBR10d900138

and variants thereof derived fromthe above-nentioned
gene 25 clusters, nethods of making actagardi ne B and

- ' ants, and nmet hods of generating novel
Disclosilre 8t 8 r{\IQSXF“?‘]ac:t agardi ne B. Description O The Draw ngs
The pregan® /EntibnREISNEE €8fHe RIOBE, sehudrRed asd adadsledeneneadingg
and regul atory gene uster isola

regulam@@ﬂ@aaﬁtweﬁelﬁéam 8 P@S@*Bﬂ?‘t&ﬂeﬂ%§‘U%fehfﬁb*:?‘8ftyﬂeg@a§1\%8‘b° ' ng

actagar@hél flofQAdtAbeIEYe sHRINEaclensis @nd Askyuaked from A liguriae
whi ch encodes a novel variant of actagardine, herein
referred to as actagardine B. 3 WO 2007/083112

We hav@alEh GBDESITEI) 60ihe Srat Fi ayusaats op Aoiguties dasigrdiedrprrpio as A.

liguriae ﬁ&% D93> TRL0Q%H oﬁ“%lcﬁﬁﬁrq ind&d Sﬂoﬁucfeg WHERNRS RdvieQ8infeld

ard| ne variants utilizin nucl eic acid seguences
actagardls@ Baitred thernairoxidisgd iy Ed Hp@ysAckogrdine B ni gse fcrrn@lﬁ‘@r'%em"ef

anti- mlchbﬁH{' B&ivity tosao@edaﬁﬂrﬁé?&ﬁfﬁrébb@éiat@fi fr’bh‘\&h@ bdlrﬁaﬁl)poﬁbémﬂb ure
mat ur e _act agar di ne where_ X r.epr es

Val
sequente pISEGI) B AR PESTRPES SIS U G TR 1 15°¢ he
vanants\fﬁb\h@é-ﬁew hhedeXabiterdattviea it actddgalndige. rio mddikord itreddentification of

et | ant hio e bri.dge

feS'd“ews#?% rdligg, V\‘%‘fr}haere eﬁ%ﬁe@}}%@r@%@@@fﬁgt e COhV@IHI e ot

further Iahtibictieatiased dnHessalifiesences. of t he present application
have been nunbered non-contiguously as follows: SEQ
IDNO 1 is the primary pol ypeptide sequence of

We havagisedeniaips gers; clustsssimirboth agtagandinapeduaiec | 45r4qginensis and A.

liguriae NT8MBI41383 YhieR ¥R Sitel tHe o SrRBUSTIRE pRbiudich dgadishaieingand
vari_ant W. 15 SSGWCTLTI ECGTWCAC. SEQID NO 3 is

actagargipg Bprl mary pol ypepti de sequence of Actagardi ne B
variant LI SSGAWCTLTI ECGTLI CAC. SEQ ID NO 4 is the

In one L iGe oG L 8 variants thereof,
Reeliut et SR RE o RBRGEREE 4R T

includingolayigretp baskel dbel emmmlymmtdA@eWp%ﬁ cﬁeBE@ qugg
NO:3, Jé%LagWa:}t?ﬁ]gréop NO 12 is the primary polypeptide

uence o a- Actagardi ne B variant V. ASSGWCTLTI
ECGTWCAC SEQ ID NGO 13 is the primary pol ypepti de

Ina furﬁ%ﬂ%’%@? Ef%{lrg%‘&?pﬁbﬁgg Alidnsc &idednicadlhg bxttaga?&ne B and its

varantt, 5P AR SSGY TR EI2EE RS ARG 2 or-eRiched gene
cluster A RIS BE MakitshMagadine BSEQ iftsDahidit? B2d imethicde opgéneeatipg novel

ept i.de_sequence of pre-pro-Actagardi ne B:
Va“a““%B}Aﬁv RGBT DL REDL TAH

PAGLGFGELSFEDLREDRTI YAASSGWCTLTI ECG 30 TLVCAC. SEQ

Descri#ti@nWT?lg Qg(zﬁ_;gnhé? primary polypeptide sequence of
- - dine B variant VV:
Figure %T%EETWWMR&%%@E FRLREIREENAAGIENAITIT

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.
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TWCAC. SEQ ID NO 23 is the primary pol ypeptide
sequence of pre-pro-Actagardine B variant LI 35
wO/BALZAS HKSVKDVDL RDGAT SHPAGL GFGEL TFEDLREDRTI YAARSIBABEINZ/000138
| ECG TLICAC. 4 WD 2007/083112 PCT/ GB2007/000138 SEQ
ID NO 119 is the primary pol ypepti de sequence of

isclosed herein for enera’non of
Figure 3@@%%%%@%%PAGLG:GELTFEDL REDRT] YAASSGIWCTLTI EQG
actagardjng \GA@NtsSHTFINDAasIa 8t peAueRres RARIGHERBrA, gé(bad'”ens’s or from

liguriae.9ar badi nensi s-derived, nucleotide sequence of the 5
cosm d CosAGl4. SEQ I D NGs:101- 132 are the

pol ypepti de sequences of the open reading frames orfl
Figure 4-is @lréptescdfiatohQf tho deﬁaﬂy&@ruc’m&qaﬁcmdtwrelaptagﬁﬁ@elvmeWM@

represe%ts\/(ﬁj ﬂ% o el%g TS\@ﬁ & 9(5: g Sl%N %O&’Xaa%%ggr%'w\ég’ s ﬁ%@ﬁ&%ﬁ_é@ ﬁe1 6Val
variant \#igila agreoxitieepokinyignthichineduigoe h%’fé@e@f\bt‘%@ FeMa$Badi ng
frames orfl - orf3l of SEQ ID NO 200 respectively. SEQ

I D NOs: 300-312 are priner sequences described herein
DGSC”DmﬂOﬁbe Sewiteareed Descri pti on of the Invention 15 The

resent invention rel ates cl.us Q
For the FiROIPT0OHNGI8a0 1B RES 66 AR PERET sP YLl 8ot
numberéd 6esleshtigvoddhessiotdwsst er s and vari ants thereof. The

SEQ IDQﬁéﬁﬁsﬁ teﬁ%ﬁ?(é;epq gg %se@%c%%fh% gﬁglnBrBo actagardi ne
PBEVMCTH A CGHNGRA® B. The renmi ni ng pol ypeptides and

SEQ IDtﬁ@JZrls ¥ n%ﬁ’fp((lf’p%pﬁ@é‘ éeﬁ@%c@%‘? REBYarding H\@‘rlﬁﬁtr\ﬂld to
rica cluster pol ypeptides". Custer
§§13V\6@?p1f|-| &%Ga\év%%d from SEQ I D NO 100 are 20

SEQ IDr l@é%% ‘c‘?\@ dr?n polypeptidodayneitel of ﬁ&fag@ﬂd\etBWlenﬂﬂ rived

froms$S ég?;yare referred to as "2xx
E%Py\’\b\gﬁ T&‘%% GTLI pepti des which are 100% i denti cal

SEQ ID NO¥0é fhe&ﬁmﬁdy@pddé ssgeiivetad Aatagaidinet er pol ypept i de
wi |l d-type" pol ypeptides. A cluster
S%?%Ve%mggﬁi?@?d from SEQ I D NO. 100 or SEQ I D
SEQ IDNGD 20 0s theypriverypdiybeptjgresegrencgrof AlatActamrdingBl ypept i de
Ily isol ated form | sol at ed
%éypepdt:ﬂd@g@%?% A

e invention wll éhose as
SEQ lﬂjlé@ﬂﬂe@tr@mﬁwry plyReglida saquense sl Ai@r‘é%ag?ﬁ lag Byadat vy 1 y

fo\@;g@vwcﬁmgtgat/\/mgh which it is naturally

associ at ed such s ot her ﬁ f?R ,g S vvllth v\\/hlrI%QLit is
SEQ I3 N@F ' Herhi@nacepelypeplife 18 ﬁ‘ﬂf%éé’ FREFEIPPESEIAES' may

QB_SGVWCSEI_hECGULmAOat ed with diluents or adjuvants and
s i lbita s e BrEH biSeriBiRRaRs ARG °) A

NHSNVAVCTIEATIEGGIVIGAG.ed form in which case |t will
SEQ u\!ﬁﬁﬁe{]ﬁ'ué %ecp(?ﬁparry %%/r}eiﬂﬁdeoé%l Mé’rﬁ;@tdfgl% _brB-ARtRERAR@L i on in

% or 99%
mw\égﬂwmﬁmaﬁ@%é%g@la@F%%@%Eékﬁ:ﬁﬁ%}é%@%%é@@T%ECG
TLVCAdWent' on. Lantibiotic Polypeptide and Lanti bioticA
5 1n the present inventi

sEQ If SRk 7A5 e rimy BosinaR pop SRt are-PRA g 8 vBrant yv
ngEmewm@LsaE@emHPAGLGyGEbS%EmI;REDFBHVAASSBMWT&,TIECG

/B[gl ypepti de or the gene encoding such a 5 WD
TWCA007/ 083112 PCT/ GB2007/ 000138

SEQ ID NO:23 is the primary polypeptide sequence of pre-pro-Actagardine B variant LI
MSALAIEKSWKDVDLRDGATSHPAGLGFGELTFEDLREDRTIYAASSGWVCTLTIECG
TLICAC.
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peptide. Thus reference to these includes reference to

ci nnanycin, nersacidin, actagardine and actagardine B
w@ea7osE1yenes encodi ng these products. Ref er ePCEGBR003/000138

| anti biotic producing host cell refers to any host

cell which in its native form produces a LanA

SEQ Ilpﬂlbyp@% {HdSri balyAdpte %%fuerﬂ%%f EPer L&h '?\c 2 Lfhe: ° A

anApo pet e1s a I -m crobi al
AR RO RS ATS Ak GO TS ERBEBR T AR RGN TyTIECS

TVICAdet ermning the MC val ue agai nst a ref erence

ani s e.g. crococcys | uteus pol ypept i de
s 1 VRS Wit eblof A Bt ey da Lo BRAP OB Pa T Pt ey
cosmidiaesAL 1M C val ue of less than or equal to 16-fold

t the s
seaBNIRCTo 10 0 Ry BELALahas, A98L AT h50S P orr
orf32 oh EQRNQ:hY@fespeniivelvhe A. gar badi nensi s LanA gene is
SEQ ID ﬁbefdo%jthte%oﬁﬁle@ﬂf&\ %glata R, Mcﬂ%’hﬁ@gecgﬁﬂ& GARE cdstid

referred to as Li gA her Lan Pol ypepti used
CosALfigr e n, reference to a "LanM' pol ypeptide is a

SEQ IPNOsERnL 251 aﬂ@fr}eVpﬁﬂi/tpfeblwé}séql{l@lﬁéé &¥itRd & bﬁedn rfg&ﬂ]ﬁ% frhi8d 611 —
ication factor required for the
orf31 of%h@ﬂlp&%b(g?esg ‘B'P’ ¢ursor 15 pol ypeptide to a
SEQ ID NesiIo0aTzare pirperuseduericas 8ésoobedtespsin deiswi ncl ude t hose
of SEQ ID NO 120 (ActM or a variant thereof, SEQID

NO 213 (LigM or a variant thereof, a cinM polypeptide
Deta”eﬂ@esammbnegs he tnvention 088367, a mr sM pol ypeptide as

disclosed in Altena et al, 2000, or a honol ogous

The preseninsiipaeelates i tha gemreplugiern el SEQ 4P AIO:H0 ap & N@:200 and
the pOlwﬁHpﬁJﬂeswer@&ﬁﬁy tﬂe&é’ Best8ts ah@bdrizRisthéreof. AfeRRIYBESRIEST E8Q ID

ot 1§ ar oo e BepabPerite HSEQ ol koo reparine

B. Ther regnainirgcholypeptides and thdirakariants @i dfi Muﬁelﬂmréfrefarred to herein

genenﬁggéﬂ ﬁ%(eégg%y%ﬁﬁ%&' l%gus(e&%f)&?gpglpxy g&rlv ﬁ'ﬁ{ﬂl ﬁéﬁ@p’noo are

referre$ias "HoND I Zaptides” gRY these derivad rfrarmtSEChtD bi@fZOOaare refdRied to as
"2XX pc@ﬁe}Sﬁ’@e@ﬁ ' ld&yﬁe%tlg(g \Mrﬂaﬁjar’gnl A?énggﬁ%goth géqL%Bg%ﬁ%Llen%th toa

ypepti de as di sclose tena et
C'usterwe'.ara%'sa GEe SArRedR e d’é’dftYRﬁrpo'&Pﬁﬂf'H%? @@H@teewme@ﬁdwenaed
from SB@JD O: FOOMH SET I ML BXRAR thhd GHvatiamtot i C.
Ref erence to a "LanT" polypeptide is a polypept|de
derived froma Lantibiotic gene cluster which is a
A polygeptidesipay bein fubstaatially esplatadefdrnfi. olsoltited pplypeiticies 6fthetnvantion will

recuk. oa30 tic.cQ und. ...
be tho%aa%#(%g% aptg)(\)/%?(rggglg e‘(ﬁ rhnd fée? 5 ulbgta?tlagé%ee Bf Mgﬁ%gwtg) which it is
naturally/gssagjatedt Slaph\ﬁ@rqtlamtpolypmlde@wlth BEICH It 3 fINOih 4he ¢eilig Fpr @@mple,
¢ : . . '
the pol%%ﬁﬂéeﬁﬂ%y 51*5%3%% bse _Iférrr)rghe{;%ae\gﬁ d IES@% og?%@fag%e%{drkﬁﬁi Hr?rearc];talcal
purposgg bgjsolatedon, or a honol ogous pol ypeptide from anot her
gene cluster of a bacteria which produces a type B

| apti biotjc. .35 Reference to a " eptide is
A poiygsais 2§55 entR BT B & SLaET BRI ORI Bytpse fwi
generalcarhpriss thee ;Bcametpndémla eyEation wbﬁhnbhnmke/tedn 0%t 8.9. 95%, 98%

or o s e bt SRt TeR e REREATRALNER AR, © ™

invention to actagardi ne or to conpounds of the
Lantibjogig Relyrertida aRfiLantikiofieA gemt O) - . LanO pol ypept i des
In the ﬂr@éﬂnﬂﬂ@eﬁtlﬂﬁsﬁf&éno@@a |léat|3i910]°\20?= LEMb@lpéHtld@ tH@V_bﬁ’l‘motch or

her eof L)’ vari ant thereof
LanA 9GS EPTTS HESGBULIo O Bt T rcbiRrain R dhe GRmeenepdi ich a
of 5 a bacteria which produces a type B lantibiotic.
Cl uster Pol ypepti des 5
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In one aspect, the invention provides an isol ated

cluster pol ypeptide selected fromany one of SEQ ID

wom7/084012 102, 103, 104, 105, 106, 107, 108, ROPGB1MO/000138

111, 112, 113, 114, 115, 116, 117, 118, 120, 121,

122, 123, 124, 125, 126, 127, 128, 129, 130, 131, 132,
peptldézoﬂhus %)fgreng@t% thé& |g<9€ﬂe32'9éren39@ C'%%fg'aogﬁﬁggg'ﬂiﬁ%fédme
and aC@@srd"fﬁandz’st ge@%encs@vg tf@é@pmﬁq@s Befgrensel toxsentifiptic
produchigCobiede! ARG any Kbt EEIMBIRIEN iAMfts PEQN FE@Spradudes ESitRn

i t of f th
pone@g%%%e@gh (%ﬁh%f@%éagﬁgﬂgrl2?us?eraBgI§pepthes of

particul ar |nterest i ncl ude 1xx and 2xx polypeptides
n
A Lanﬂv‘{);ﬁlﬂég%&s E%Nk) ﬁ)tat onn%ﬁtl-nk‘ré}gti-)r ctl\h‘@ gng E%e% Egg actl vnf?‘/ may be
examingg r%tdét@fm'atw ﬂpﬁ)Mﬁ)é@iw aegainfh e |r¢fgrea¢e mmma@gdw/crococcus

luteus. S/QQ&WS&yﬂé‘btl@ls'c%nQdiér&?foee%wlbftra i) I(}P&glal\%ﬁ\ﬁ@ ﬁﬂ%‘éﬁMlC value

£ %nlflcant am no acid quence Identity
of less Javis eadl ip %%Wem%@f&a“ath? o é?tésﬂf@n%wpfé ﬁiq L $tfgin of the
referencli hﬁcrﬁc&gaﬁlﬁﬁy Inthé @rdsymen@hticd, ee @@aﬂﬁhﬁhﬁﬁ@& L&A gerflis @

s ot herw se

pol ype e
refe"edé TPAGM b iR BB A AP LR | dent ity i s
ferably at least 80% nore preferably 85% 90% or
Other bayfPolypeptidesore preferably 98% or 99% A variant is
As useB hefef, AtbréndS toaa "ILQI'?IQt &I%})ﬁ(ﬂ: ik g&)@ﬁe&iﬂg‘aeg\%d Qﬁ_antlblotic

| east 70% preferab east pre erab
gene clyster whish 'S%%’%‘Ef“ﬁﬁﬁ%ct% resuBeior Vleaaonveéagm o NEeERrsehe

polypeptiegb B Ifftibloiecothpalintly D&n\ bél%e%hdesﬂﬁ&lwlﬁlfbééjg SEcEﬁJ Reniko
oo G2 BT P SR ARSIy e o

definedsie (W@W%&’dbata ars pagpdpiicabs tisdidset! ireAlganared af20ab, or a
hoit bei ng
romok SR, HOF oFnSEME R AL Ll 18 e
bnan@aps if necessary, to achieve the maxi num percent
sequence identity, and not considering any
conservative substitutions as part of the seqguence
Referenefeift R RobPoRtideds o iPplyPeriire derivgd damekatifiotiggene cluster

which lg am@guﬂ?dt@ﬁ 5%%0@&?11\1?;5(1 fo¥ tN@ie@b‘laN@ﬁof %md@bﬁlﬁlcbf farﬁPéeuHotr schul

1 ast st | b
polypefitdsr Loy paasios: pBiuee Budepraed bt BaadRiRes S amEereot,
SEQ IhROvirbghigRporar wriset théreot, heingea foalybéptidalas esfineBhe W002/088367,
' I r the foll i na ..

o o AR o ALATEA 181 & 3SR 48 LGBl B8 e o
anothengeng dustas oha bacter) weich prodTtes aHQF@ &EmtbiplBPS2 7 WO

2007/ 083112 PCT/ GB2007/ 000138 paraneters are dynamc

val ues and are established by the ?ro gramitself

T

Referepeadadi-ary iotyRertide is %aﬂ%wlﬁe gefived freme Lntibiptiqgene cluster
which i6 @Qlaa§sRtePRBiof IHRR& fot PR pfactdutcm d?@ﬂréd&kﬁo@bolé@ép%@é&ﬁa

ot oAb S Bl g S B3 STALE or o v

thereofi BEQaRNO:3NEidT) vt 4 yariaAt Me@oT, lmrﬁqaoq/ps;etqiemm&fm@tant ity

ool 4 B Aeh BRSSP diEa UARE ol 20dRbE h A aipgous
polypeptisisifiggreanatifer ghre clhgergde” bas@qal whick prqqiucetshaetyae Bdargithiotic.

region mul tiplied by 100. The "longer" sequence is
one having the nost actual residues in the

Refere'afrq tgige Haw@'ngeefgﬂ&p‘é aipalyperiide derivsy fipp alandpiofic gene cluster
which i§BXhdidrZRIidvea t@bé BROMEY in tBREOHiLBH BF th8 AEEECdrm dactagardine and
Desirably, a variant will retain a biological function
of the reference polypeptide. In the present
i nvention, biological funcgion is retained wherein the
variant, when present in a host cell wth the other
menbers of its cluster, is capable of producing a
| anti biotic. This may be determ ned, for exanple, by
providing a host cell containing SEQ ID NO 100 in the
case of a 1xx cluster polypeptlde varlant ~or SEQ 1D

R IFAN NN " " o S s
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sequence to encode the variant, and determ ning
whet her a lantibiotic polypeptide is still produced.
woe@cisHor Pol ypeptides I n another aspect, thePCT/GB2007/000138
i nvention provides polypeptides, preferably in
isolated form which are 20 precursors of the
compouq_c%rmq}’r@ﬂ%rﬁrgn%J]&téﬂ’a?cﬁﬁé‘&r th B¥BPEIRE oPthe HveAtdrAg AhRh Ve -
precursor polypeptides include the pol ypeptides
S(0)-. of any one of SEQ ID NOs:1-4, SEQ ID NGs:1 1-14, SEQ

LanO pd| eb@es&ﬂcﬁudeaﬂose?o’f s&nplolrxl@ua(swej dr samriwaithaasisSBR ID
Ves

NO: 215|(lamQ (Eflao\{q”@mptg?rﬁﬂ Brt%on%g\?uip\egpep%% ¥r%€nta%%thepgé1e cluster of
a bacterRohygreploddesef tygen® lantigiosf. SEQ I D NOs: 1-4 is a
pol ypeptide in which one or nore, for exanple from1

t 4&9 as 1, 2, 3 or 4 am no acids are substltuted
CIUSter%’ﬁJeﬁ?’ Eer am no acid. Pr efer abIY the a

In ono aape, IV eHtion EBRies FB A g e RVB AL Slgtieg Homtangone of
SEQID:I\Q)S 384, 103, 13, 164, abs a0y, m'rewé 18£Q1bD1N0512L-143 B3a, 75, 116,

17, 11§, 52&@211(%%2,%3 frimbi §§ YPERLLAS 20, 1%?%%59)?2&%%@3
204, 205, P06EXGMRLS, 2080012110 253, zqacznsazmzm 218, 219, 2% ha222,
223, 22@?539;%{)?%?%%?ééguEé?FarF&V2C§1ar‘r9£#b%er%Ebéb‘P tﬁ&ingentron provides a

e'‘ant no acl osit'ion sel ected
cluster falypepiideswhiclviss \@riadt of gny ofghe gbovginen_’ggnedlequen@g of any
one of SEQ I D NGs: 11-14. 35 A vari ant of a precursor
pol ypeptide of any one of SEQ ID NCs: ﬁ
Cluster nqugp¢p§,ldes ofmﬂﬂwebwecﬂ%ﬂm“\%ﬂ@ha%%xxw Hﬁ?" eSf’Vé‘P o o,
LanR, L@ﬁﬂgpl_@@ggg@ ebtiés. 5, such as 1, 2, 3 or 4 ami no acids
7/ 083112 PCT/ GB2007/000138 the C-term nal
region (residues 46-64) corresponding to SEQ ID
A “variaV&sin keldtiorete m&mlstar@blypajtrde dsnbet] arwtpet}'pegtldaﬂngvlh@ an aminggcid
sequengeeyvgrgp ésgr?%ergﬁq QNI‘@SH 8uRSIfik é%rmrﬂa RAPLduBRke identity

I ONS correspon posrtlons 2,
with, th& amiho dgjd $quéiice o;[g refQ@ngq: pqg)qpfrdeaﬂyth@r@sgﬁnm@ vpp luster

polypep{ﬂ%),k{?fra%'{gmo\(ﬁ{a{mp%p{@/ further include changes to

nal reglon which retain at 5 | east 70% for
exanple at | east 80% preferably at |east 90% for

Unless (%iﬁ%ﬂﬁ!s@ s@écrfie@ as“'rém’r%%%e%mé Bf?d sé\drr.feﬂéérdér&tlty rsqngeferrably at least
resi dues e,
s0%, iR BPIATAAY B btishonte R T et 7% el of e

preferaBB)of 6 Y BHiCIDI8 éheDsanmDise osattbsetsrt Yﬁll%l ma@ra(bdy g ledst &ifp.1mere

t
preferaé%t %%@F{Qof gné g‘ p%%&rggé ab’%a%ﬁé’dl%f’%h@{?ng’di%\dp% g\lrllltd li')t/ldecﬂﬂj%ter
polype@®lewhi ch our dat a shows are varied between SEQ I D

NO 212 and 119. 10 Substitutions may be of one am no
acid by another naturally occurring am no ac

“Percetfd %) epvneeraihtqouencsridendiy soifingd 4t NG e CERSe? P{ﬁq“B?r go

resrdue@%‘ﬁ%&?@&ét& %eé}él%é thbtlérbﬁk{b‘htld:dﬂ Ghth g dnfiins ecig edsiduesitn the
| owi n m no .aci ds onth

f
soquensh gtk WEN He PeBaGRAPRET TG A o P St iRy g ifidbing gaps.
if neceédaﬁﬁ td Actidie thdrimadmuel pamtentsgqubBcesidergity, Bod eglt dooﬁldermrany

onserv?ﬂ}/ﬁ g}r@é@t@éﬁ%ﬁﬁﬂ?&%c@%ng ﬁemgt g’h%%éagrlﬂy values used herem
are gefrerstel by BEAST- 2 which was obtained from Altschul etal. (1 996) http //blast
wustl/edu/blastyREADME. html. WU-BLAST-2 uses several search parameters, most of which
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
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For SEQ I D NO 212, the substitutions may be of an
am no acid which differs fromthe amno acid residue
wo owangxdi1i n the correspondi ng | ocation of SEQ PCI/GB2007/000138
NO 119, or vice versa. In either case, the
substitution may be to introduce the SEQID NO 1 19

paramelérs e @fathid ﬂil@es@fa@ kNP iHA by%e BidgRany Eée?fade&?n gDL{})oﬁ the

it f SEQ I D NO 21 bé su
°°mp°i{é‘15‘p o 3'?1%‘5"9'[2]‘61 &l %GBW‘)”CG A”%F%mﬂsg'e? ngaﬁyaé'svl%@atMe peainst
which théosejueack bfylnteyqst %Sb‘élng Be&thad; AoW Vet Qh@%l@%saﬂémé %Eﬂustté?)eto
roaucer o a

mcreas?%lewtgmg t | '%8?{-5%3ﬁaguenﬁ%'dFﬁtsf%}ﬁ%U%§§§&rmm[eH Qy yfeég@}lppr of
matCh"ilgﬂlG@lﬁlCﬁUﬁSlpU@/dIdé@i lay tbe Mt nndberfof rdwidfee romhlealoﬁcbér segBence in

the allgm %%Q)?\/ Qlﬁg%ﬂ% 5y OGﬁ%{{ Qr%g&é%gcas]the 298 hs%/ r@k%mﬁbactual

resndue%ﬂ thmaggr@dueg_len (gaps g\tr)(gucembg{ V\1l$ BYABT 42 talmaximikeetheiatignment
score areXgnoféd).r epresent - -Leu- Val -; -Val-Val- or -Leu-lle-;

Yis -S or -SO)- and 5 Z is either H2N- or Ala-, or

a pharmaceuti cal | y acceptable salt thereof. In a
Desiralflyy tviagantagipetdin ablutogicaviendtion Bf e Gafedase pMAdpBad. Sin %depresent

mven’uc&h 95%%’0%[1%103% reyalneg?\/\frhle\r/e{’_lr%3 \é\e/%rlaonft vtwf]qn}erescgggg Lhﬁ)ﬁbceﬁ with
the othgrgnaypipers hélta:@luﬁb@un@apﬁfblq ¢ferodusiegtilamiblotic. Tihis alagde

determih&d, 861" é?(grﬁpfé ﬁ§ pﬁ‘)‘% g@%ﬁ%ﬂ%n ontgmﬁlgeSE%ﬁDe%% 105%9{;%%%{& ofa

Leu- V.
1xx cIthﬁreoqlwgpdq \(ﬁﬁla[’lts or SFQ P NersPithetcasaaf aalba(-rwdymagtaiednarmt

whereirBhe hbst\jafy od ﬂ@e‘ Q@agaFcﬁ{H SeRbardlrels r\é@ﬁeotlvéfy ' od' f§ng fiad
oun of the invention iIs

sequenf;ee#oeernrcg%e {h&\ vgga We%rpg@grvmeﬁgr B lanjigistie poly@p}@e is still

producecepr esent -Leu-Val-, Yis -S- and Zis Ala- the
conpound of the invention is also referred to as

tagardine B. 20 It will be understood by
Precur?&ﬁ’edri@ ﬁedt@g Z being a group H2ZN-, that this noiety

In anotheg gerags e inversionpravisiespaiMeepifest hesferblainimieolated fatmewaith are
precursBRSf tHlebMpoQEdé &Qh@ﬁ’r@yﬁt RQ&HBH %po cé%Y g a?cfl teﬂ'féep %nﬂ)rgolpe

A -
pO'VPePﬂB?Se*FQJU?% aluheicen otaraionn @f SERHRAIAS bAGPEY D NESHHridd
SEQ IDtND$: 21 2, e, 28 indaBl 9Ahaw8) as dahﬁﬂft@?a d&ivhihsth&8bihichican be

convertQéJ?oiglaRtrblc}tlc po?ypeptlda.m de bond.

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.

A variant of a precursor polypeptide of any one of SEQ ID NOs:;11-14 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.

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
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WD 2007/ 083112 PCT/ GB2007/ 000138 Variants A vari ant

of a conpound of fornmula (I) is a conpound whi ch one
w@boomosa ]2 f or exanple from1l to 5, such as 1,PQI/GB2@r/000138

4 am no acids are substituted by another am no acid.

Preferably the amino acid is at a position selected

the C-térrrrﬁr'fﬁl RN Cf‘ré%;b@)feg 46 %4) é’oe're)éponim\gjtg SEEQ:IID l\ilo?‘s Pﬁ ré‘sspe%ve&/rk%

nmpoun
Subst'tl&e% BESAGUha TP 80 p%@fqr@%shths gmiso apsi is 9? @vpsdw sefeated from

position¥ ireBSENdingRO BbSiticM8 D, 3, angl 1561818 &W@Siéﬁﬂn%%f@ﬁ@ ID

NOs:1 B0 RS erl o e SrsaeJo o i oien Wi etana
least 7@ foaestasnpte atdeasp eu%d;sre@fawm |das/E0 lfsrrenample&@edshw/e of the

SN by ano
-termf(\gl r\%]lbrcfg1 ré! f%es 1 4 E? a? %%%Iec%; Vel L&fetéﬁﬁlr%m&e% de%%cgégé) ID
NO: 21%9r $H@ID gl@n‘e1t9| mawmr@e on¢ gr rprejsglodtitutiohs (en@rfrem 1 to 12, such
as fronpﬁfotS %LQ qri ¥r %ﬁhtﬁ,mu@&saﬁ 'p%ﬁtﬁlgch & f %OI@ ﬁ@ﬁl?ﬁﬁ@ﬂ?gm and
82 Wh"é’é?“r d%‘ﬁ& qr\p/?;,are Vared hetwaeh SER, 'DN%JZO%@'IW ®cid my 15 be
selected fromthe group Ile-, Lys-, Phe-, Val-, 4du-,
Ser- uch varlants may be
S“bsf'@fdﬁa H@é&eﬁ o e A RO froPhE R a8 2510 ohd may be
consercaing oummlsccmhewetlvi?é sabsi2iNions. (amsdﬁlgﬁ\fdhélﬂbdtltlﬁfbn@ﬁﬁclude t?ose set
I at e at e c i ca
out in tﬁe @K%n/ ﬁ’%l]abl[e Svh(!,YIe n%rrngc? acg@sf)%"netﬁ% sanie btoHlém th? %cog(g Icaluina aB%
preferaplm in the sgmedme ID-th@ ﬁwﬂuoglmrmntmayma S'Dhsiﬁutled bdriedels oﬂBeIAI a, in

ALIPH?Q'%“ on oty oli) ms—of—othet A T{O au ua stch—as
t hose menti oned a'\E)GO\}& 20 Derl vat | v qGLA f . vatt ves of

conmpounds of thgdguret hbﬁé'rbe retureh & Mam Sy—ate

al ot

those in which gne or nore an1no a .WC&LUC ehati—of
t he conpound of lpbarl NS éd ofr—as—b D“.E..udi +eth—Fof
exarrpl e by est griti caﬁ g am dat i gt i o

+ HE- S W)

AROMﬁ]I-ICvaLI vca UI Lunpuunua uf e

a
- E VY,

A .ot £ + h
frotroantde—der—vati—ves—at—one—ot—the ot

of actagardine, particularly at the Cft erm nal . l\/bre
For SE@dBtNQjmZaﬂh%ubatitdmﬁsvmw beeof amapinveacal wiidpditierd fiom thé amimo
acid re%lgl?e Igce}t&f IWtﬁ@!:orFéfs&r%?ngagéHaEHgdSé& IIZS N% 11@"?1"]\%@\%%39 IR either

f or mul - sent s
case, thaybpitutiopHeREhetoratrasiae ke SERY déﬂ@n\wqw lé@e?ﬁeQ ID

NO:214, lo} viby dére8 @g. 183Gt pbditlond &'sEEPDNODLeP még%e sﬁ%te&\ﬁsl%' and
in which n represents an integer from

S00N).and R4 i ndependent|y represent hydrogen or (Cl C4)
al kyl or R3 and R4 taken together represent a group

A precur{%}ge%d?@% obgje}lrge%'ﬂtg_@(f%esglorb?? ﬂdcé%%a%e?%g&q the

polypeptidg ét deell whichistehnguipdcend arfarttibotien at om represent a
pi perazine noiety which my be substituted in
Comp&pfé[lstl on 4 vvlth a substituent sel ected from 35 (a)

é@@ C4)a|k (C5, - C+cycl oal k¥
In one 3spgeh HEPLasS b@ﬁf@aewde@efe@pow) erpr@w'a (¥ d)

-(CH2)p NR5R6 in which p represents an integer froml
to 8 and R5 and R6 independently represent hydrogen
or (Cl-C4) alkyl; (e) piperidinyl; 5 (f) substituted
pi peridinyl, wherein the substituted piperidinyl bears
a N



substituent which is (Cl_4)al kyl; (g) benzyl; and (h)

substituted benzyl, wherein the phenyl noiety bears 1
w@e002/08ulsti tuents selected from chl oro, broneCT/GBRIVG/000138

(CL -c4)alkyl and (A -C4)al koxy. 10 In one

enbodi nent, in the fornula -COR, R represents the

group -NR R2, wherein R and R2 independently

rpresent hydrogen, a group of formula -(CH2)n- NR3R4,

which n represents an integer from2 to 8 and R3
R4 |ndependently repsesent hydrogen or (Cl -C4)

and aken oget epresent a group
@ ci'? CH2)2 @ (CH2)2 S 15
(CH2)2 Q er with
the adj a rog om reprKesen p| per a2| ne
noi et ich

may be suBstit t)mj in pS|t|on 4 with a
i ht Iecte (sre./ cayallkyl , (5
(CV oalk pyridyV, bé , and substituted
e vvherelnt e—phanyl o begrs 1 or 2

-C4)al kyl and (A -C4y PO Further, a derivative
may i nclude a conpound h the carboxy function
of a side chain of an Thternal residue, e.g. that of
wingeinesi due Qull, is nodified from-COOH to a group

%ﬁep'&?ﬁ?w&em’ﬁsﬁ%) al Pites; “Eyﬂ[ Cormi nguc1 “aliyl

Yr-Bvat i5(@k; & conpounds of the i nvention may be those
5 i@émb@hu\ﬂaeAH;term nal 25 am no group -NH2 is

I nste roup - wherein R6 re ent s gl aIkXI.
or a phaTTIcR BFH PeIPARSISaH) RS7ES" (B G FPRSk 1 R Provides
variantstirdidigficad kitlve @BaVHliSe0df thdseompbundd. car bon  at ons,

such as: nethyl, ethyl, propyl, 1l-nethylethyl, butyl,

1- met hyi propyl or 1, 1- d| net hyl ethyI while the term
Where )((10@ répfdsinkiLleli-Viae pY &s e3(0%- aitliZaib dylhte ther copmanad efdhenikgition is
chajns of f to 4 carbon 30 atons such as: ethyl,

10 also ref%rfede}’ as aftaﬁe%Wyl?Bet hyl , butyl, 1-nethyl propyl or
1, 1-di rret hyl et hyl . The term"(C5 -C7)cycl oal kyl "
Where %Dkﬁ%%%r@ L%Mﬁ}a@-a{(@’l-S(gf OdHa 8 IARL tiROcdnipdiind of the invention is
| openty cycl ohexyl and cycl oheptyl. The term
also refe'(r€§t0 a@@}%ﬁ%@@@wm? Bpresents a straight or branched
al koxy chain of | to 4 carbon 35 atons such as

15  Where :ré?t hOX%Prﬁet h&gi(;-VgﬁdQDOX %]déehpl-?/t ?\ipéuaggfl@é}f'fvention is
also ref@2Red {003 kbRy-Bad-EBAOB87/ 000138 Derl vatives according
to the present invention may be nmade according to the
met hods described for the manufacture of derivatives
Where of1-¥2rapresetit leeur Yol £1%-19 1958, istfre thp QRosd &7 e InvepiogHs
QA honat.edcheuride ®y reference. Further
also re#ﬁngaglcrreérzts 5)§/V\V?Ea§e tlhe derivative is a conpound where
20 the Gternminal is of the formula -COR, in which R

It will bé @ﬁ(ﬂeﬁ&@&! Ey tdRfeficqt 2 beNg' a':lj}oup HZI\Sptﬁat tbﬁhﬁdetyrmﬁ&,enﬁlhe N-

tormincsief I g RO FOpLERA LT ofy b oo

group Beifd AlaR4t wiil bel epmansiemct thgt thlsprmceeie Mprespdts(ﬁgl@herwm c@wentionally

referre%fgb IShel k’&ﬁ%‘éiﬁ‘.”?%ﬁi_ Lléyf%g @Q@Bﬁ 3ivg] §PufReBinc

-(CH2)2-S-(CH2)2- or -(CH2)5-. In these 10

enbodi nents, R3 and R4 preferably represent hydrogen
or (Cl1-C4) alkyl. Mre preferably R3 and R4 represent
(C1-C2) alkyl, e.g. nethyl. Integer n may be
preferably from2 to 5, and nore preferably 2 to 4,
e.g. 3. In other enbodi nenjgs, R and R2 taken together
with the adjacent nitrogen atomrepresent a

substltuents sel ect &d™t or, brono, nitro, (d
Q
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15 pi perazine noiety. The N-substituent in the 4
position nmay preferably be selected from (a) (Cl
wo gymsiayl ; (b) (C5 -C7)-cycloal kyl, (d) -(CH2@QI/SNB2RG/000138
in which p represents an integer froml to 8 and R5
and R6 independently represent hydrogen or (Cl-C4)
dakyds 20 (e) piperidinyl; and (f) substituted
erldlnyl wherei n the substitut ed pi peri di nyl bears
A"a“agt aLaRwPRd friermulil)dhia cempaund yhighkgrie. of iege, frsambla jrom 1
to 5, suahl ds 3 b dridudreito BEIPEAre UBSHuted W%tﬁ&r%ﬁﬁ{@éﬂld’ Iﬂ@fé?ably the

el r nitrogen a at the 4-
amino 3oL PP HETT S P e 2ebidy Scb Be bdpen # s
compoyrdi)of f¢r@id) (). NR5R6 i n which p represents an integer
from1l to 8 and R5 and R6 independently represent
hydrogen or (Cl-C4) alkyl; and 30 (f) substituted
A Va”afpilf@@‘r eh eRyRrispiscubstitutionat sesiiioni1br 46, oyesd tHatrwHenlbetr s
itior® M8-ahdDBtdrb HE
positio Estl er:t ! IEutéMHnglmol&%ggGﬁéoﬁ\%Zh%lgns Lf ﬁ%ﬁ#ﬁg 1%and 16
are ”OtS/ra ?’Q' eﬁpe(“@i‘EU) alkyl, nore preferably (Cl- CZ)
al kyl , e. g net hyl . Integer pis preferably 1 to 4,

. 13 WO 2007/ 112 PCT/ GB2007/000138 1If the
where &1 dBE VPYREHY POPEUNE ﬁﬁt”é"&”fﬁ?%‘@? pe iNish Alprds
replacefllbg absthet areinb atig ( murm‘umrlalalnyﬁtwm-oﬁé’l)mm &tinp acid.eBicoded by the
genehc%&@b‘ |ts lf‘siscgfﬁirﬂ@: rﬂ&%%&ﬁggl\éﬁy ar% QI%II"I-O ded &e CL ! %ﬁb e gpou';:) I'\S-

tion nucl erc -aci
Lys-, Phqw\éqﬂt G, ey itie- hebag-oBerRAtY Tipholnginemspéatstad byina acid may
be sele@éﬁ\froﬁ\ tﬂé’@*o%bq}e5L?§'ﬂwe°fVatl heyl rks?mHl 2N JBYA arﬁ)‘ S9! Esycn

bIe st r anded one aspec e i nve

Va”antsp%wfa Beduged l?ys@P@tC@baqﬁid@n of bogesidnedn @@mpwg\da WPt LN

as descpibéy/ m&m Boe2,85N I&Wﬂltﬂé%fppl@%@@atthatttﬁ@cﬁéw&ﬁta!:kﬁfbn of an amino
recursor

es_an nucleic_acid e
acid al WL ERTR B Ko Pt OG- poragiatin. raPaayes Lo it agation
to the Df- tortisef otisparoing atibie sudh\esnhdsemegntiovédlaimvan i sol at ed
nucl ei c acid which may conprise all or a fragnment of
QEHE%EEQ«D 100 or SEQ I D NG 200, including a fragment

Denvatlcé’s"r&r dofpRBand@ br ity BV MBS (?ncld'd?r%' \%ﬂaqufé:rla %@g il \6hi8 Bhe or more

regions may I nclud pronot er
amino %@gﬁﬁ%@f@awoféh%mo% pf the H\é{e@b@pﬂ@é bpommofiiied. daresewple by

esterificaBdry BEdAtER oPbxidatiph.ecur sor pol ypepti de of the present
invention. 15 Twenty-five nucleotides is recognised by

those skilled in the art as a sufficient nunber of
Derivatimercdfeotripdesdst af tHeanwapéan by bé mohbamigadeieitil &y at@ae ef tﬁé

carboxygrﬁncﬁloﬁé B%C?{ga? ine ﬁer’u?l.ﬁ ﬁ%;ﬁﬁ heferrr%rgﬁmﬂ?rg p%lftlsc%lé%/ |a[51envat|ve

may be N@OH!@QUW inSEdEN tDE N@EIZTDIGB' obthe compoat of thenieventibn Isan thegormula
-COR, |ﬁ Wﬂ'&‘th F‘e%%seﬁ@%&@@p 'l\ﬁ@ﬁt | %Neren%%hd@?%o%g?rﬁ%@ reprasent:

. [ east 30 | east
@XﬁY’qge@ at | east 250 nucleotldes in Iength 20

dﬁé@ @girtllgro‘ﬁ fdi’rlrﬁglbafﬂl-ﬁ ll\ﬂfRagr‘é ﬁ/higﬁ ntr?;liﬁféfedtd"érﬁh%gﬂ ffom 2 to 8 and
u

R and R R BB o G lr T 180 et S Snl R pke epotear

represeBHIQLPE(TIS,)s- | -(Clé)t, (CHH2O:(ChipY, GI(C&lz)z-@‘-((Ejl-@)'ZI @d(CHz)s-

or R’ ar%rmgléénﬁgt?éet%r vﬂﬁl) tﬁer adé o"%@{] r‘ﬁa’ tro %Tlflmge]jcgrh g%oq’g%enga Eﬁ)gpégpgénme?y
which ”@&@@@ub@tumﬁm nqsmermﬂ wdth auaubasttttsanbsejamjed frgense i s

i ntendegt e, bRl ude
(b) (Cs -C7)-cycloalkyl,

11
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25 enbodi nents having variants of that specific
sequence. The term "variant" as used herein in
WO edoamsam to a particular nucleic acid (the rePEr/eBe®7/000138
nucl eic acid) denotes: any nucleic acid having a
sequence which is different fromthat of the reference
nucl )ipy d but which is its conplenent or which
ni f

sho t nucleic acid sequence 30 iden 6
£ oCHpbNR AT Ja MG eRIGTT St HEEALTesBAd § FOHE. §15 R

,ﬁdb%eﬁ@érmpeéw@séwwo%gﬁen%ﬁtd @ akyls conpl ement or a

frag nt ofd tlje reference nucleic acid or its

conpl SHRIPRMAINYE any nucleic acid which encodes an

anm ngf) achslitsed|piperttinyh amhieregl toe guivsfituterhpiperidinybbescs alN-
the am no acid sequence

Sé'ﬁgﬁléeg Wh'Cﬂq£Ld1 kg’r‘ence

nucl eic acid, or a fragnment
of tr(a)tbemav:llmcb acid. The term"variant" also refers

t 0 ngﬁi b&ﬁ@féﬁ%n%'vﬂﬂreﬁﬁ {hfe%ﬁexﬁyﬂ AR BASdrot BEY sahisgtuentsy
degener acy of et| c ﬁﬁgﬁ K and whi ch
&%@ffmcﬁﬁ@oﬁr@mod@ﬁ?l @aT 7 b%@o(ca ARQYi d

sequences. Variant nucleic acids of the invention are

further defi 104 I 2
inone sxtgenss 4 Beperr Bty Foises ARG Rt Ry Wierep g and R
mdeperidBME/I’rbpl@Bentis\ydmgero(a\l.grmml) df fm’mulahéﬁl'%ﬂ blRaRhST\ml@ n represents
an mteqe{ 5‘%'2ft6%danH?{3%'nH'R4'c{{a Eerﬂigﬁt (ﬁf ept E%H%??%Q@r?@r(@f ML) or R?

a vari ant

and R* fake¢n odeibetrepresenta grewd &bk, HESR)e é@fﬂz)dﬁg%z)sm (CHna-2
(CHaz)2- 810 Qélﬁg' o@?ﬁeﬂd ii@é“én%d&ﬂe‘? with %‘&ﬂéc@ﬁt r(d?o@n af&ﬁn FdpassBnt a

hen producti on
plperazqﬂamﬁjy whieh @?ayrh?r%!bat&%tﬁd/intmé@%ﬁ with |aaSHS?thG‘d? P% Gfed from (C1 -
Cyalkyl ﬁﬁ;pégltﬁblbéﬂk@rﬁyrlbyloﬁérﬁylml dubititdtethvbehzyt @serkin.the pheny! moiety

b ul
vers 11 S SbABIoP I PR iR UL R BREE Sl
i dentity is preferably at | east 50% nore preferabl y

Furtherb? d%y F% aﬁ%{:/il’ucaa%gré Oth'ij'nh Lvhl'gp(ﬁe c%?k%‘ 2?@#& ioh %(J/@tdegﬁ\a/% of

nt o n acl denti t
an interhal rpaﬂ@lieeleabtmt shibewresisive fie 'ﬁh@dVﬁ’F‘ r@ﬁt WQ%QQEE’ CP(B/ORS
in whlc}( ﬁg ré R IHYBro b€ P10, aﬁ@ﬂorQCfl LEGERAYy éQE (ﬁsa'HYEaSt 30
ues of “the reference nucl ei ¢ aci
pr efer ably a fragnent of at |east 60, 90 or 120
-termuh@l&ieﬂ%ﬂﬁes 3] ddnﬁpoﬁﬁdsﬁ oﬁh@frﬁérﬁbhyne@ Hertagseein twhizh tH80-ter@¥@l

amino 1 B S PR 2390 BN GG PTO G RUBP B ST 1 Shquence

identity" is defined as the percentage of nucl eotide

The terhei(jﬁ %ﬁfglkﬁuc?p o?aerp sqr% ﬁt %eb%%ﬂ&?alﬁﬁ %halﬂg B e Rtd £ @érbon

guence unde
atoms, socipae: nethy), ettivd nr@a/hﬂ rm%ﬁh)ﬂfﬁhﬂ é&’tMJS%@'eWé'rpé?pdl %éll,‘ledlmethylethyl

while tr?aﬁtgr% ""(F Qf Eyky‘“r}@ MTNaldHPMr%&Ed Wylﬂhéﬁgpzfr@rﬁQ t<§ 9 carbon

arameters, v
atoms $uch el SRV, &bV BETHisyb s 1 REBEBRN Gol J My The
term "(EE1BIcyOBalk@ /épFdsamt & cotiodiiegiup sEibees fromegclopentiieyclohexyl
present invention, nucleic acid sequence identity is
and Cyﬁ?lﬁp@?ably assessed over a sequence of at |east 30
resi dues, nore preferably 40 or 50 residues, still
noy, ol | 4 y
The terg; (Eh ﬁ %? éreeggntg g%ﬁ%yﬁsm b?a%che%téﬂkc!;(?%ﬂéla%@ggiezf Jr:]é?Bb?\
atoms BEON ebenettl@m ethbwmd ptopoxy, Harthyleiaexy, butpxye Arnelyiprenexy aad &.1-
th and high tenperature for washing, for exanple
d'methgl%'?%g M sodi um chl ori de/0. 0015 M sodiumcitrate/
0. 1% sodi um dodecyl sulfate at 50C, (2) enploy during
hybri di zati on a denaturing agent, such as fornmm de,
for exanple, 50% (v/v) formanm de with 0.1% bovi ne
serum al bumi n/ 0. 1% Fi col 1 /0. 1% pol yvi nyl pyrrol i done/ 50
nmV 30 sodi um phosphate buffer at pH 6.5 with 750 mM
sodiumchloride, 75 mMsodiumcitrate at 42C, or (3)
enpl oy 50% formami de, 5 x SSC (0.75 M NaCl, 0.075 M
sodi um C|trat e) 50 mM SOdI um phosphate (pH 6 8) 0.1

~n7s 1" 1 .
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sal nron sperm DNA (50 g/m), 0.1 % SDS, and 10% dextran
sulfate at 42C, with washes at 42Cin 0.2 x SSC

w@ swdioganizhl ori de/ sodium citrate) and 50% f or neei/G82@U/000138
55C, followed by 35 a high-stringency wash consi sting
of 0.1 x SSC containing EDTA at 55C. 15 WD

Derrvatr\?eg%a:cggrﬁ& £4nE ?ég@ﬁ\% Rﬁeﬁr@r@ IQ%;’ Be m\é\hg BocbrélHG tofthé rr%@rloGs of

perative _associ ation” th
describeg fprrtbﬁmaerdfaetﬂre ofslglivaiivey §f %@qa@ﬁ@én EP1953RSa e Gl'%?!ﬂs“re of
which istift@ridr REPh&Eh S Ilerl@EY Sequence is able to direct
transcription of the nucleic acid of interest in an

;apm@pEMb@&mem%preSS|on systen] with the nucleic acid
rest in the, cor

Where t%e gﬁévla YS i8R, cog;lpgdréd,\glﬁrg ‘ﬁ'] L rcrirlapglo thg%gru%r C&) #n which R
represemtettr&argfemp iINR'RA rmm@&nnb@dirasmis,d:fa% Hemd i’ trepreseptsomremcep of

formula ﬁF\Qky IS GAYE N GEoreddhs I RRIETHIN 2 108 aﬁd‘ﬁ* BMEReI C
I iterest contalns an approprjately |ocated
mdependemﬂyg‘gweseﬁﬁ hmrﬁ@nsqrt(@ f(b}alk;égplgegﬁ Rriakep tggether represent a

group ﬁf’rﬁ’z%op(dr%e, (@NBE 95(1@1—9)2 S(YJ%)‘?-@(@HE*@ Wlﬂspemtthm

embodi sy Sradr T SR oaaurpsert St s s o gy R
and R* (ei;ﬁa%&)t CQLQZ)\HTI@/U eqy. ety i lategen dmiag be pfedaralsiyl from 2ate 5, and more

ted this may mean substantially or conpletely
preferat?l)ég?qdz?eeog ‘£t om sone or all other nucleic acid normally

present in A garbadinensis and/or A liguriae,
In otheree%%(df sy RmHﬁd Eﬁ Fag@rﬁ;{ e{hERWPME %Hﬂ@er{t hﬁroﬁ@rﬁ‘@toﬁr rdpreSdnt a
el n. I'i ght or egoi ng

plperaz@emlemurree N1spbwtqe|nt wéh%ﬁsewnﬁwrﬁﬁaﬁw’&trﬁ EIeGRAIFAT o
g vl degipucl eotide 15 sequences or a set of
nucl eoti de sequences encodi ng the actagardine or
&0 {eayr iVeI8aY!: bi osynt hetic gene cluster. Accordingly,

d)e(o%;pwréR@mnﬂmﬂr pIESpEFsents apaitéden ;frsmthngraemfd R)'ifagdtRG .
s nucl eotides may be use
'“depe?dﬁPﬁy eﬁﬁea%rﬂt'&?mg? r()@n dg#hgyg’atl ons, including but not

(eﬂﬁdbednyunndexpre33|on of actagardine or actagardi ne
r 06 pifeHigiANibeER 4 Risubstituent
FupdB 830 PERID VB R B B0 R dam Sal { Rcytser
which is{Gelatiiylhg and the |ike. 20 Expression Construct In a

further aspect of the invention, there is provided an

ression construct conprisi nucl ei c. ac
The prp@ r@@p%s@s@p@&p&enﬂraylﬁ%ipbeggraay QaY%{H‘ﬂr Brtr89?r2:atom at the 4-
positioR0l ypepti de of the invention operably linked to a
pronoter. 25 In a further aspect, there is provided a
set of expression constructs. A set of expression
The N-suinstuentohasy noepréfsmblythasetscteddion: pol ypept i de codi ng
Eg)q I eﬁR“?fe irf \Bﬁglpp 5%] entsMHEREEG RN 1o @End Ragid Rne

r suita e expression of sa
lndepeB@&qﬂEr&%@ﬁenﬂfw@“}ﬂeﬁﬁbf(’e&%?‘kﬂa@“% a pronot er with
V(‘ﬁ'sﬁ |{utfl§i ﬁ@rﬁdﬂ@pWhgr%lrglﬁQ QubhsHituist pisaridiny! %0 Naduestituent
W't I'n the case of variant, the pronoter of
which ig e é from which the varlant is derived), or may be
a constitutive or 30 |ndu0|ble pronoter functional in

t he host .cell,. er 6l

rine N apBRe i (O R NEPEO, 6] Fary Py 365 (SEEh i mrp

prefersdiyy(CoLC,) dile/l, @ae meatieadintegef p arpe@‘erabbrﬂetd 4 a.9-Fables 1 and
2. The pronoter(s) will be operably |inked to the
nucl ei c acids of the set of expression constructs. 35
By "operably linked" it will be understood that the
pronoter will be able to direct transcription of the
nucleic acid of interest in an appropriate expression
system wth the nucleic aggd of 16 WD 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
pronoter / regul atory sequence, the transcript of the
nuclelc acrd of |nterest contalns an approprlately

e o e o
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appropriate expression system of the polypeptide

encoded by the nucleic acid of interest. See 5 for
wez@mpsa1Sanbr ook et al. (1989), Ausubel et alPCT/282®)y/000138

and Ki eser (2000). Sets of expression constructs

according to the invention include numerous

If the NR&) gﬂ“ﬂﬁ@’“s u%stﬂﬁgte? Eggrﬁﬁr\lﬁ ﬁ&d{hg% &Ig@@Hé:ﬁ? pr%%gaé)‘fyl (ﬁhﬁ{alkyl,

pol'ypeptides o ention as
€.9. majf. /gwea%@étaéowﬁ theHisinneferablydmthetdheosiien. wi | | i ncl ude
at Ieast a LanA gene. Exanples of such 10 sets are set
Nucle,@mcmas "Set 1" to "Set 7" below, though these sets

e. un erstodt e rel strat
AnucigfgoH §fS mgn g LAy e 3 'ﬂ%ﬁ&&@%ﬂb% crpe BB eglec
acid of el igyEmion ohay bpsiefler adzloybla-srasdad; 30 bnPadpepe pici uﬁx\%ntlon provides
und of
an |SOI£%5@LE(!I§C Q(f,ld Qﬁéﬁggg%%ﬁ ggﬁ(gépglﬁjgo ér%%a i%pef }mmventlon
provideg @nyssigied a@lelcrmd £RO9NING @I Ny prtdr @elyp@tlpe ef eriabl o fragibentV
thereof0f SEQ I D NO: 120 or a variant thereof, or SEQID
NG 213 or a variant thereof. Set 2. A LanA gene
encodi ng a precursor pol ypeptide, preferably a

In a furpeeaspesh thepm}eﬁﬂ@pﬁr'bﬂ@es &Ppakie8 nOtlcib 8LRANHIAMNAS & n%@ alﬁor a

resmoSEITRRAE 65105 LU OR, Rk e A S T e

region ¢is@dseddieremn. aSuchneyiads rSﬁanlDblé\lﬁ)pﬂoZrﬂn_terror atheardgantory element for
th | n reof .. .Set .3:
e exp"&%foﬂ%ﬁ‘ a c%%te?ﬁ&édg H&ﬁ%&ggﬁ?é} ro %;ﬁ&gts é’tE)Ph% CPresent invention.
preferably a precursor polypeptide capable of being

TwentyQ‘QB\ﬁ%IE&Qiets & r@c&g‘ﬁ%@@ B{/‘ thoob sfqmr’d ih méeé}{ ésojlﬂsufﬁ’élélﬁ n@mb&"y

ne encodin LanM pol ypept | us a LanR gene
nucleotiegi i, PR§CC Lcaﬁhﬁepawp%rew@@é ge%@uwmmsb%ﬁ%@ﬁ@e {hereokas

disclos@d edreihalThys Radreamd iaéludiadnia M BASHD Y Ne: 108 lok e&? ID TNo :200, or
eo

. there .or .S D NO 213 or. a variant t
varinty (180 b BT Ran Se0ar P vy B b s iBs e ies . 39
e.g. at least®0yapi @ndast T, eqf at least 2BEQUdIdDtNES iR ldnhgtit. a vari ant
thereof. 30 Set 4: The genes of Set 3 together with a
LanO gene encodi ng a LanO pol ypepti de. The LanO
Promotgis thpiease vatianisof fose drteibnc SEQenEsNCe al2Q insluded gract nhaﬁpemflc
mtergeﬁnb@éﬁ}@‘nce@(ﬁr %@th@e&‘gal%]éef@ﬁe@emh{@cﬁh@% th Q@ Egéég w

genes of her wth a Lan

prefe"%ie?f@b@we%.oaaﬁ of 198RS YSteiFFE sk P@!épept'%owm@metsw defined by
referenp®toyPSiucifiel @edun g, eecihaditipn PER Dréaddsdnd8 idihteAdddBiolimdide

thereof, o or a variant thereof. 17 WO
embOdlm{fﬁ@g@fﬁ”%@%@%ﬁ%%'ﬁfo?(?f%”ceSet 6: The genes of SEQ

I D NOs: 116 to 127 or variants thereof. Set 7 The
The terfhe O%ﬁan?as e% F\Qew {e%ggpttoo a égrg cmﬂarensu%%écaaﬂ eds Q: ”8?] ngclelc
acid) dejjotese ﬁ@)b@l@leiw@lqahﬂvym@psaqele@ceomhwms drﬁfeaanlt frorg rhlmfo d&th@ xeference

nucleic @QHYWWHédEe@ its M}ﬁé/rﬁént %ﬂvﬁlcﬂ\’gﬁ&@s rﬁﬁc’gﬁﬂ'ﬁﬁ%ﬁ Qﬁhgnce

des are not excl

dentity yytas @ity bTiinD b skaogesP AR dhe slsraneaBiciestacidror its

complefiR@t K& frRAPRAEbf, thé RESrendesnuRleRVALES! it cbﬁhﬁl@m@ahﬂ Bﬂénerﬁl%FeQ:ramd
one ress| on CQnStrUCt

which &8k, LA AS0 PeAuR AT T8 AR 80 Barbipaes gSnity wih
the amipo avid dequencs ehcad_éd byemen‘biemé nuMacbadsor\dfraghleﬁbdsmﬂiat&aclelc
acid. T%utlzﬁ—é‘g féiar\?/t)égl%g fezérglﬂ) ﬁ&@éé wh|c f %lFf%r%é T daec;f]\tother due only to
the degenenaoyiaidhe gena'tinp@:leband whuchtr@mforbeenccbﬂwéentcal deduced amino acid
sequenCd)SVAHAT Giftiei QM s EHerlgvenﬂ@rPér%%r‘ﬂ%"r@e gats'chIB 5 If a variant
regul atory elenents 1f necessary, 1 ncluding a t7ona
pronoters, termnator fragnents, enhancer el enents,
mar ker genes and other elggents as appropriate. 15
Vectors may be plasmds, viral e.g. phage, or
phagem d, as appropriate. For further details
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see, for exanple, Sanbrook et al (1989) Mol ecul ar
Cl oning, A Laboratory Manual, 2nd ed., Cold Spring
woHoobos3tiabor at ory Press, Cold Spring Harbor. REREB2007/000138
known techni ques and protocols for manipul ati on of
nucleic acid, for exanple in preparation of nucleic

nucleic a%Fd' &ih lﬂ?&%(}H%lﬁH@%ﬁgﬁnﬁé P?‘\e &\?ﬁé@ RMnfhd herein, in place of

ntro Into ce gene, expreSS| on,

the seqtan@le ofovhigtuit ipsi variant, wh@mgmb@ﬁ@t f@@ﬁ&nt iséniroducaddita
suitable k/g‘sl‘t'%éﬁ LhRgdr s@ﬁabﬂal conﬂl@f&%&br IthH&IBTprdaueﬁm@lgSaéu $hown in the

ecular Bio nt ersci ence, Publ
Examplqp do) R 3 BEleS 1B A PEO B SITBYRBRI P of § HELgote
(especiall$ ﬁﬁ[&cﬂl@%&tl\ht@) Wih @estitd) rF!réﬁetabQif pr&duct withbeasgudaied toaaceur at high
described in detail in Hopwood et al (1985) Cenetic
SR pul ati on of Streptonyces a | aboratory manual
(Norwi ch: John I nnes Foundation) and Practi cal

Signiﬁca?%ﬁtﬁcf?%i@ ou§ gé%gﬂgofdbﬁtﬁ {s%@é}&)ablg af %@5’[ 5-5%, ‘?’r‘ior@brefera_WGO%,

nnes unda E) di SC osures
70%, 80%apiolstit oz prefeialidE %, &8 /oacpr 99% rﬁ@@ el%?ﬁﬁd sequence

identity |§'p?§f§r’ﬁbl§tsh@\lvn Béﬁ/e@rh { elvaﬁé}ft PO&IGt edid M@f ae;bdm&)'y(héref)ﬁ aednge
or ese and

fragment Ll lAeLE0 (47 uR PHER TSRB RSB Recich PR B Brfbly g reament o
least 6008y &1 m@&ds@uéseéﬁll(morsybaafe&a’mlwaérbginehmf 166,040 0r RGO @aidues,

bi ot t f t di B.
more i oS BB VBRI MY ngone or more 30

restriction endonuclease recognition sites into the

"Percenk‘?ﬁﬁwl.g;ferbepr A ﬁﬁeﬁ%@gﬁﬁl“ ERhEY NOné pefebndbe 3f1«ajcle6t|de

uce an expression cassette Si n
residues in 2agroidlete segpeitoe that RES idemigaindhe presatide csilies in the

sequentEGRIEP LSRR ns%k@ﬂ@e?ﬁiytv@ltu‘é@ Ly Wﬂ'ﬁ MWekegerardietcbyetbt BAASTN
ot b et

set to 112A80Mi26] ie@pectivéle at or adj acent the N-term nal

encodi ng regi on of the encoding 35 sequence; 18 WO
2007/ 083112 PCT/ GB2007/000138 optionally a second
In relatioe 8t variatts of thei remaensnised Bdhe pleseténventia nvi@eje peid ppagnce

|dent|ty§s 8 ?fe%%( é@stegge'a oR/Qrea s St Qgg%nﬁﬁdue@nﬂo@ dré&fefaBly 40 or

ct’i on or adj acent the C-term nal
50 res@@@mililng)rqa é@f%ﬁblbﬁo fesisluehcodi ng sequence, 5 wherein

at |least one of said restriction sites does not occur

“Strlngem@tc%lotnp‘ﬁorg‘ﬁlgﬁlsfnﬁg%nn ggﬁrécgtt%ngp % 1h qe%?ei@.?ngagcﬁegdentiﬁed by
those tlﬁefEC(G’)TQhﬂamomDMc em@et drel high tempemlme ifg a@shing,rforcdxeoplede015
M sodl% SL;I r@%e?? g@(’fg 3\41% m CI{?&E@Q%%&R%%%%II §x9¥ate at 50°C (2) employ

I'n sal seqgque
during hybrigizaties dératirog agentesuah ap for@amaﬂ@efw erm@olwﬁtoeér MVha|

formam%]ec\ﬁq{ @g"/ tﬁglin%%eﬂfm ngﬁnﬁ C@ F8io Q%b@imlpyﬁﬁﬂdoﬁéyad) bt

ction wnstream o

coclumrsBpHalE bfer s Be 6 SN0 Y SPAIeT c@ﬁe%ﬂﬁg"q@éa%'ﬁ&&fﬂ‘e at
42°C; d’a"@@b élﬂ5pl@y £, kimBRRle! & ¢ SiseOTEMENAC!, 0107ad) st citrhie), 50 mM

|
oS T SIS EHL Bl G rbl, £ P RO
salmod’&ferrﬁw (50igirhi), 1. t%h SDiSaardd 1034 dexgransweitiate mt €2°Chwillnwaghes at

r al | A : i tf d b

B ru Ead O
a high-gEiagerapivash katsisthg of 0.1 RESCasontainieg FEBTA & $3°€d by a
vector, the sites are unique for that vector. In a

preferred aspect, the non-naturally occurring
restriction enzyne site is the second

cell den
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restriction site and is | ocated between codons 5 and

16, such as between 6 and 15, of the 25 encoding
wGewaessae2 of SEQ ID NO1 or SEQ ID NO 4. The cBGHFEBR@®7/000138

will desirably also include a LanA | eader sequence and

a LanA pronoter, and may include in addition one or

When &Rl&ei€ b4l bEhteP&R %‘%alcpt@rbgl rf léhgxra ive %3815&10?\“ @?h ﬁ?ér}rlﬁér%rr

gene i's require to co
reguiat@wee%@ﬁtfhﬁd@%ané dhat ﬂlyefﬁ@mfsdrewletoaa%egé@m@ inAble eedirect

transcriptivi@ bt th® Ausl&ls aEitd BEﬂt@é@VﬁbWrd@ﬁa@@br’é@@Bﬁ?yéﬁ? Quith the
agnen obtain

ed
et iy g Tberorauee i B loc tarions PEvean “0eg 8eclei

acid offintersst is mrughetettive dssovlatisrewitingl p@btdr i reglilatdre Sédueatd, @ transcript

nia odi ng,. sequence
of e SRS REE R AR B 90 AR RNETE
eXPreSﬁlP@tn ame@péppwata expteseibn syrter@ §f tha gelppentide enedued bp trermtucieis
id o IEES Bes 0 t
208 oSHBEE S0 ol SRRl Aol e MR e
encodi ng sequence. 19 WD 2007/083112 PCT/ GB2007/ 000138

When Asuddic héid %r reRfledtead ‘%dldf&j"ﬁhi@%@tméﬁh RibsHENy 8r completely
i ant equence 0 the first and

sottel B 3t ALp PRI pah egaLGRBHN s SeFaeaonis andlor A
liguriaa, esgeciaty nareis a¢|éﬁoma;utshxte the péraceubidr\segmbats (ihtifidduiet .
fragnent. 5 In another aspect, the cassette encoding a
| anti bi otic derivative may be used to transforma
In light|gbthe feregaing disdagredisvil heaplsediatad thattihisfioyengsmprebided mucleotide
sequerfi;§§ 8|Ss§sétto$ n@MdtinE4 RhLA en%(ﬂ&?{hte'a%f%garldﬂweod?%cég%fﬁg B a

plicity of expression cassettes my
b'osymaﬁfdﬁﬁe@é clisie. b{'\w'm'y o ¢7tiE? @ane distarPapPRliens theepH ahiggst

twenty i@ BorlligusirrReRetidsMayasel iskl tof a vﬂt@e Mle?@raﬁﬁﬁ!a%hs including
on an cl oni ng

S e of the .invention
out nol {3, Prsdssigh o AEIAGRIAng O A0 HAETIHS Balrte FoPOpsS scoen St
organismepioesiitaimobcgenasi tha like ate Lahduse gSuke Silevieing and theiliké.
i nclude one or nore origins of replication, which may
Expref§or & fleure sensitive. The vectors may include a
xPnase ec?nﬁTe mar ker, such as the chl oranpheni col acetyl
In a furfhes agest ofdhe iguendion; thereds previfshgemprassionasnsiughewnigens 2

nucleictdeR shRbAAY & ichiste® §d)lﬁﬁeﬁ;ﬂ@@or?e?laﬁtlkﬁﬁtlctpeﬁpéﬁfdé ?@ ¥elihvagtion
vector may al so contain a

b j %{ance ene
operaby, WB ?ﬁﬁ”? g§%bn, this region being honol ogous to a
genom c sequence present in the host cell outside t he

i a P RS i AT Slcen oo REHED siimes. Al irossion

construstsmolmpgersstwoer nfose pdvm)tldmgadrr@gaeqmncéé) offthe pezspntép@&htion and
- cl t

at Ieas%ﬁﬁ%{ﬁ?tfgﬁmaﬁitﬁﬂ tﬁ{%és%%n%gg%g Ee ddg}rghg%st 'l\"fuei, ?ﬁm&grr%%?nay be

a promoieeWih WHigh fhsstohweplidg geng Imeéwﬂlmpcr@téﬁ with foriiihthelsasenef a

variant l—tﬁ@ﬁro@:ﬂ)’ﬂ& of lrsydne %rﬁ VRE thy ah@sht lsrﬂeﬂvé@%%ay\’ﬂy £ndiitse or
|vaﬁgs such a cl uster n the strain

[
induciblg TR RNEIONA] i drpaast el Pr%@@e')s thiineludeiatergeqss) 8gipnsar
SEQ IO ROs10g@en8EQY IDNO 20V Lipstteamtor gMNE the oprorébdiag fra®8s gk in
Tauesqgﬁ %§S|on cassette. 25 As used here!n, by "at or

acént the N-term nal encoding region” it is neant
that the first base of the restriction site is

The prérﬁ&t@r&?%l%e @p&gﬁ#l hﬂuﬁﬂ t{g)%ﬁhﬁl b gélﬁé ioﬂl‘ﬂ@%elucﬁ %(Er%mnocfonstructs

codon o r sequence
By "operabiy lidied” & wildiesunslgueatned st thegtrompler williberabledg siect ¢ingaription
of the rRICRRERId HehterBEhH QR %Bbrﬁpr‘id@@e{drés%fonbﬁﬁﬁmoi‘mtﬁ R nucleic acid of
restriction site is located at a position from 30
twel ve, preferably six, residues upstreamto siXx
resi dues downstream of theggfirst codon of the
propepti de encodi ng sequence.
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In one aspect, the first restriction site is a Bgll

site. 35 Simlarly, by "at or adjacent the Ctermna
wWe@p@omsg region” it is nmeant that the first bBGEGB2007/000138

the restriction site either includes at |east one of

the nucleotides of the term nation codon of 20 WO

inte resﬂﬁ @7@( &b?l:%&t]rgad?@ frgﬁg QD(P ?r/a QQQ@O%S PrétB@bh r\/\ﬁ@ﬁ BtﬂugﬁlcQJCIdt J1] ‘Tahterest

nucl e he restriction

s n opBRARE pieapBln Wi BOIBISy ! SioklalenaoHae, diimse ekt bp nusic
acid of inparbsteantaing ap @p priopeatyly (Scatddeibbsinme lﬁlﬁ&lh@ﬁt&fgﬂ%ressioﬂ inan

rd restricti

aporopitE R5BEGarovbli e BQYiEpLl ficods By hpuilof sediinorost see
for exagplel Sansodieat wk ¢1980h dublives bt aln@0ad) iand Kressit (2000)i on

sites. Preferably the restriction site includes at

| east one nucl eotide present fromcodon 5 to codon
Sets of gypreptiet eanshiysjs aes@esingiottie imgenyipn irigkude numerous permutations of
enes oA fé&@rs@ﬂé}ﬂcﬂld%r
¥ i eIneeE o B e A P

site eri ng

Va“ousca&agﬁé OFéh%Wde”f'OBfth? fet ik inalugp ablarsig LeoA §éa@e%éaénples of such
sets aréleateutas "Set fTeb "Sétan gelswatheugH Besecad sHoldadeamhdbistdolto be

| I is al so possible to introduce
lnaewﬁ%g%ﬁ&%gﬁ?%%eﬁgwgnge such that the expression cassette

i ncl udes two or nore sites between the first and third

Set 1: NGShiigehd Qﬁboﬁln&;%lsqreétﬁsoﬂﬁgllyﬁ&?ﬁﬁgy ?f;e f&l 4 Opﬂ'géur?or §0Y\D%o%de

t hr ee "non- nat u y occur
Capab'% APeingcepYRygH e AGOBRRHAY o thean\rent!m QBISS ltany/ ghmersptoding a

LanM paRpemidey TRE CAHM bayyséb%dé\%tp‘?e@%w%%wﬁ& 6 N@ﬁﬁ@ or PFSiant
thereof qg Fe ex res on cassette sinplifies

’roiﬁj\égé)r Qigde PoR votant E1‘°r5| otic derivati ves as

di scussed 20 further herein below. |In one aspect, the
Set 2: Aq_gmﬁ %er\)ee E%gﬂgtﬁgﬁ géjlésrorsﬁtgoﬁ &gemré}draay:agtirec% pfsk(gespttide
capablg @‘pﬁew@@én\tﬁ}’teé tesa gbrhpamdfaf aganmmhtuorv\bmse ltanR gehe BREARing a
LanR p§|k6§p§ld@eTN@LeJﬁRt&¢y egflJesiE g?e@é#al#l{ﬁhrl_g ?IEQ% Ry fzs g'r%}grlant

ere et wee i1 of Such
thereof sy SF&)EH&%@%W A varfant ﬁéﬁOff ragment . A stuffi er
fragment is a piece of DNA which is larger than the
Set 3: éz%usnce which it replaces. The stuffier fragnment may
€ P GRS BNCENG GRIPMROF BOYPRide ipFefeiably pwwswa'm@de
capabld sfdeingleomiertbO 4 cordOAMdA Gleeplchiles pluB aSlap geﬁb Rn¥dirden

h f h
ot Sl L D DRSS D bR g
is prefetsibiypolrant fEEQIW NDtﬂ@ﬂ@r Byadars thgnedf,i ¢ SEQ DO R4S er & tariant
thereof. pﬁ'ﬁé[@rﬁ‘{ ﬁdo)zp% tld-mg g C??ecrr%ls// b H_gnﬁloﬁﬁgqu Wdf& ﬂ \gatrlar(])t thergof or

m nor 'popu
SEQ'DdﬁP8%§Pr%W§@”Hh@§ﬁfd t hus eI|n1nat|ng any background.
A cassette of the invention may be used to introduce

ecific_ch es to the Act A sequence in _a vector
set4: Tl Gies oS aHoDao i LKA Ao I B perHe. The
LanO pelyjpeptiss Isqrefefably SEINID ROOIR ©r a Variahb thacdbr, & SELNDNO LM or a
variant $EQUence is desirably operably linked to the LanA
% . Act A or LigA) |eader sequence, which in turnis
operably linked to the LanA pronoter (e.g. ActA or

Set 5: "Ff'legﬁgneg %f 3%9%%4 QS%]ei]I'\%ﬁ @Eﬂ_/ ? ngéeoe(?%%g’ ﬁ%a IL?H'Egglypedee

an al ternat e vector“conp
The La@a@@t@@@@nﬁyr%ﬁr%y SEEIIDA¥O: éZ?Larrﬁwar@eirteerewh er SE@FD dién214 or
a variariMteledpe | ocat ed downstream of, and in tandemw th, the
| anti biotic A coding sequence. Expression Libraries 5
Expressi on cassettes of the invention nmay be used to
provide libraries of lantibiotic-encoding
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genes. Such libraries may be made by introducing into
the cassette, between the first and second

WO e®@vo831i on sites, the first and third restriPCi/6B2007/000138
sites, or the second and third restriction sites, a
multiplicity of sequences each of which corresponds to

Set 6: fﬁ%&eﬁgé ?@\%@WNBQ 1%‘cﬁ1ﬁor|v'a%ts fﬁ%%@nce apart from

rom1l for exanple from1l to 10,
preferably from1l to 6, for 10 exanple from1l to 3

Set7: ﬂiéfgje%eé bkeE @ MRNOR D06 PR @ afignté therdar.opept i de portion
SEQ ID NGOs: 100 or 200. Preferably such changes
result in a change of the protein encoded by the

In one aSEsHY &R WlllH!bWﬁbVieeEs seqoerees whigh el @ngrele 1ak eolpmptideccorundéah, all

| braries, for - LGy
encode phipdneilucsn, CuBygPkdmo R ke b pEBg R 8 hayPegites
are not é&chuted Oondhe pre@0 irfventiamxanpl e from 10 to 1, 000
di fferent codi ng sequences which are variants of the

RecombinBhi BiftbéSo\veSEI Ng sequence of an expr ession
cassette. An expressi on Cf?ﬁS{Eette encad

In anothepatnest: &qf%'SRrQi'é%eP\?dﬁ%b Ve ‘%ﬁ’f‘}paﬁ[}% gﬁe Pripge £*pgegon
constru&€ bt the frventupess hliemanife tiyesct, dhdré Isi ppdviided 26kt bfrecerabinant

i b d
s SRRSOAE s 1 b R Gy AR o
comprisingtriublaitasid fat inteduictiont ipto bEkeris eguba cleasen pr @qm@tructed containing
appropr‘aﬁéquat?ttoﬂgl' r‘égtﬁat@%&ﬁéﬁ&dlf Pé(ces’sé}g' NI adb‘?t'oﬁél'p‘?&noters

can determ ned. Were
termmatoaﬁamlberaj@ ienhanagh elﬁ@enfﬁcft"?"\kﬁ't genep gRI PIRGRFIEMBNS £ ?PQ{@?”E\’(G

Vectorsﬁﬁé&vﬂe{jﬁ%rﬁ%dé YRhiid. @)héé‘e @bbﬁdg@ﬁﬂj By abﬂi}ﬁpﬂ’m& hest fl?’fhet' lbiélalls
i nventi on Fq st cells
see, fm&n"é%‘ﬁv?’%‘ﬁ'@@ﬂ" By? 7ioed W%‘&%‘Hﬁ" b TRvBeet o VL e

Cold Spihg lﬁﬂﬂior Q@lbdratorySDrassl @oldi Sypriay iHarkur.oacy kepuimdsthnicries and
protoco@‘épr mampu.gatton d)(f) gg gtggié £S5 é)!amw‘lgﬁeggrgﬁgﬁ] o%&%%cﬁd

contain a
construeis smatiagéredisc sasiersingy intregudtion of PY4 it Pelﬁr%‘é @@F‘h QXFEe%!ﬂ"?Aa”d
analys@ 9 Oaf&gl%' 48 degc(?lbé@\n%?alle?mggbgp&tai (idb%) CoNERPr&Bcols in

trans a set of
Molecutsg Biokgyi Wity Ipisresiange Publishers Aoy Mﬂ“b’ pPeci Rt thegmpjpyment of

these téb‘ﬂﬂi%héé‘ﬁttﬁe E@Ne@@f @F&\bt&%a@gppsgﬁédekcﬁ&ﬂn astaiflmftigpedod et al

or a set ase other c I Na
(1985) Gpeetradtp ian of SCTEIyAaHyRBPRE: MEREL ARG Chu BT fres
Found=Ai6h)ihd ArictaisthetoneaoGenaies (2000 EKikss T, eed/], Thayohpdnnes

FouncaiE BopPone 3900 Sy TROBA LIS Beh b0 o et X and
Kieser &tal bhecall incdopmtated hereint bygeterdnse fordhisdagd all piher pUTHOSES-
host cells, each one conprising a different expression

%ﬁ§§ the invention. A Lanti biotic-producing

Expre §£§51%|t{3§5 I n one enbodi nent, the, host qgl I MRy, be g

In anotheriAspeTtdhe ivBHERIEN A BeYRIDED @gteptor Ystaghisqil Siripgoduting an
screenif @M&bf"@dé}wﬁﬁve@ of hcthgar@in€Bi Mhishid adhieald e pitregsdingrone or more

t
st orts PR Be T E PP Epele LS 51
11 or 2expmﬁsred peniticaah expressipol o,apmmsdsiemr d’dju@ wdnoBgeaspeet, the

nventa%n g;oysg% gné/cofr‘%%%ntgbljxl@ P%és@t@%vh%h BEH%%%% Rhueblidedgherd

an acti cete, or a
encodlsgl arpetogardioe 8, préaurspr pslypantige.eiesein ﬁa'$59%{9§13€? CUNRSIBES 10
\ ftheﬁﬁ&@H GRS aforlafbdhiet N-@ermﬁ?éﬁ@ﬂiﬂo@ﬁh? gisiEneicoging
i nclude a cinnanycin-producing host ce
sequenost r ept omyces ci nnanoneus ci nnanoneus DSM 40005), or
an actagardi ne- produci ng Actinopl anes garbadi nensi s
or A liguriae NCIMB 41362. Where the invention

relates to the productionsygf conpounds of the formula
(1) in which -X1-
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15 X2- represent -Leu-Val-, the host cell may be A
l'iguriae NCIMB 41362 wi thout any further
wore@7083at i on. I n one aspect, a host cell of tPCHEGBR@3H00138
may conprise a nmutation in its endogenous Lanti bioticA
gene such that the gene is not expressed or the gene

c%ﬁgrg%ﬁgtg 5eg?/ﬂo{\g$ttagtlég\ dsntﬁH&nnﬁeQﬂ%tf 1fe8lrdt réQridiBY sk@and within the

. onol ogous reconbi nation t
encodinglgéqeacgr@ngut at e t he LanA gene of the host ceI

Mal R ickion SfAtQY 8djhetns thdlBiekRinMNendsdifd! fgionIbf tHéQenadelng
and are |IIustrated Altena et al, (2000) and
sequeng@p 2005/ 093069, the dlsclosures of which are

WHEEh poleastiehe e sl Feshiction dfee deexcot othie wittmuhd Lag dodig

cell is ) as a ALanA host cell. In one
“m“em§5WPWBﬁﬁgﬁ&fg%ﬁgébﬁent the host cell is a ALigA A

liguriae NCIMB 41362 host cell in which the IigA gene
Ina furtlgesr alg et QR&Q id Hr%%iay 2t &Ampinght W@Hﬂs@tt@%h%tc@rhb%s ar

tion brought about by honol ggous
nUCbOt'ﬁ%é@ﬂ\@ﬂ%@”Q@ ingjan agirgeiBe PEIFHEAT H@mept'%éﬂ’*ﬁw sgidpqaupgce

compris@s AACt A A, garbadlnen5|s host cell in which the ActA
gene has been i nactivat

for .e by '
SrCiepBRton Sisgt LRSS b6 U SRGUT BYoRohGr 195%'30&@"5

sequenéegconbi nation. 30 The transformation of a host cell of

this type with _other .cl e

WlhelP et By PRSL 4BhSfeeaTh 131 2 sn gt gty o
enmﬂw@hﬁqMﬂ&BzU@II provi des cl uster genes necessary for the

RERdYEL:QRn % te Gt c}r%ﬂ}%oer{t B Eiinal &toling $aidh &liheséRbding

genes 1s optlona n-producer cell A non-producer
sequeng| | may be any host cell in which expression of a

WREHINGR R sESH IsBIE rSstricon BItRGIAES Abt Relinvagi thd eatapaie
of being converted to actagardi ne or a variant

sequenggehras FrQ{RNP 1000 rpound of the invention, can
produce such a product provided the LanA gene is

Genera{lyf1 8 g"é‘f ?retgreze%é%)w@gggﬁf%%%%é& Pgﬂ Sﬁgp q? \ls g%g%iégrab\entk& when

€XPr essi'on construct

the caswdtiedd carried b)ap abtter, tife sgenarerniang fQi thabveeorn: sor
pol ypeptide to actagardine or a variant thereof, or to
a conpound of the invention. A non-producer, host cel

In a prefieiedisis pectithie nernaluraly SecuEd| restBien enrre #itrds thegepnd

restrictibf §||té1é1’@i i8 Tbca@ed MelvidRARYESsS andl1 63sthiR Metraspt hd 16, ¢f.the

. lividans elic ci nnanoneus. Host
e”COd”EQe?qqge'?P&Wfﬁ’gq I‘?d\i%1 'E’ﬁ\b ﬁe | anO gene is
i nactivated by nmutation or deletion (or in the case
e r t
The cafiey® G REERHE a8 o AR BugEERLnce td 108 orinitth B
may ingidvin spditiorobne ewonae CWBﬁGEQQI‘@pJ restioyfarly mdegpesieh @rC'Ll@W gene is
ch enhances
requ'rehw&r@g?r%o%ﬁ ﬂgeellaﬁeaﬁgésl?a@éw n@ﬁ%ttbgﬁll %\%Heon of the | anO
gene in this manner may be desirable to alter the

The cags%ltt@to\‘ ine nll\%\/\ﬁ&rﬁd&i:n@@' dhodehay We engimédda m&i@né@d}tﬂ wegk. (Por
nven

S-)
exampienihe RSB bw%w‘@ttheo??sa?tpe&%%ﬂht 5 T BRErtR st
and thitd)¥egdcbadakompoussidctioh stidtemayve replasad wily alveriqnt oatinged

by expression, 0 nucl ei.c I
sequerth &P BT of ol B BLT o saie P e SRR el of he
cassetieroé theris@ntipowhgrejntsaiievadant hiae ffoinrl ta 156@9'@9‘1'4%@!‘1'{33“"“"'0”3 within
r [ st cell which carries a LanA
meena%ﬂgqégbggﬂﬁgg@?PHGEggggkgecessary, associ at ed
cluster genes required for conversion of the precursor
pol ypeptide to the product. As noted above, where the
invention relates to the pjgoductions of conpounds of
the formula (1) in which -X1-X2- represent -Leu-Val-,
the host cell may be A |iguriae NCIMB 41362 20
wi t hout any further nodification. The introduction of
the expression cassette, or vector(s) into a host cel
may (particularly for in V|tro |ntroduct|on) be

e
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enpl oy any avail abl e techni que. For bacterial cells,
sui tabl e techni ques may include cal cium 25 chloride

wao e@nssarmat i on, pol yet hyl enegl ycol assi sted PCT/GB2007/000138
transformation, electroporation, conjugation and
transfection or transduction using bacteriophages. In

As an iRRENGFAE & the tphﬁiuﬁt“cﬁrscﬁ@hcﬂ é‘i/@rﬁiif tHe s%'fq@é’ricg%$ b?ﬁ%@iﬁr{eﬁgﬁiasggnd

B ess nucl ei c aci d I nvent
Sec"”%&r‘r{)’?‘rids‘ Hg opPRfANd iaRg thirdnissiriciiam sites may B¢ Fanlaced by edarperrstuffer
fragmeaystem) 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
In anotberiaspedt.rie tdrsettmesncodirigla lamthibtic teriviathe papbielasddad tahsférm a
t he .nucl ei.c acid
nost oM sp L3, o Bl e Shatble (AR RN P8R HineBifeene
host cell culture 35 reaches hi gh ceII density, nore

In one §i§p%f‘,19é ity d?(ex&le@s?i&i dRsdifas mcaty%te'néﬁbgrté' PRIRRS: i@tar gt

cul ture. cul tures at “or to sta ary

d'ﬁeferﬁﬁ%{é"@’“i?é WWS@E‘WWF%§ foh aEY&Y-r ange of 1 24 WO
2007/083112 PCT/GBZOO7/000138 20. Known net hods of
art, for exanple

An expfelég Ithrl gaa tte % {n%e%lon m@é@%%vsgdjérg Brtéyfhggqmgaand( %(pfjsion Neclor
used in(thgranhfor the(ﬁxbaasslbo of Gtres |t sy cadls. Spgh Yeckireaiinakideddne or more
origins B%B%tion M%g?ﬁ%ftﬁs% ?Qﬁ%&%éh%hl%e o'i'het \pe% o%( F‘i%?lsn%liii%

ens e urified.
seloctaRlg PIRSkeS. Sv0 o6 dmh'%em@wqqi@cetw ansfdrasef mweﬂnemﬂummycm

remstar’f@@'ehléntih@é[ﬂgm?tgh Y(%‘Htar%étgfeﬁ&&‘ tRE te%’a&y%ﬂn@iegié%ce gene. The
resin such hydr ophobic resins or

vector B tarti 6 THRINGIag08 Jeh 14gen bR IARGSUR o genomic
sequenpe pebgnittirathie GDst dalbufsidealid IMANRING @iﬂiﬁtei’m&udh@i/ééﬂﬁ may be used

o B SO B B Sr5obl TE RR Soee
SO|Id phase extraction and HPLC, e.g. as described in

The exH&s”ibn]thgsé?tgﬁraypaisd %?"i% ]%8 loﬂe Frﬂor%fcidg?erﬁgﬁeusnla Sadé’? lon) "ﬁ éhe LanA

'ow ng cul t'ure the Cco
gene ofj qegiusive diereply Viere @@@@@io@w lea‘ Sranteshesdtin wiieh khe LanA gene

has bedhthdddV&ed F@méﬁ@W&%i&qm%%sJEA (mfstér kéa%%j hF@train

rm.o arnaceut i cal conp03|t|on

d'SC'OS?OH (*ii dﬂh%{ﬂ&a't Frdgstrakie et tig gepe a&erémtwl@tgamq s provided
on the dpesseiohosdsettel | s produce a m xture of compounds of the

invention, e.g. those in which Yis -S 15 or -S(O) -

or those in which Zis NH2 or Ala-, or m xtures of all
As used lrreint y'ebor adiasepirtbel Netbsmmiynd:m'iingi regibattieid meah@at the first
b 3
o o UUREL RN 1l EERILANED 800 I8l By o 1%
codon ohéhedgafdeasier memeatomr‘afgamnme( cofibies davgsirearadf the first codon
of the pﬁfb@ﬂﬂién (ﬂﬁefg%lytlﬁe fiRf maLaf 8d rbdlidibR sfté)igar%cfafedaat a posm?n from

a ceuti cal osition, 20 option
twelve, i":e %Q%hﬂf‘ rFﬁE'gH‘ﬁ% Ltpé rpgm gb%éfﬁsgﬁp%d%sfream of the first codon of the
propeptileanho@iieiddquahdey acceptabl e salt A "pharmaceutically
acceptable salt”, may be an acid addition salt in
whi ch the base retains the biological effectiveness
In one aspectghe first teistristiarf sitehiea Ggiisttend and which is
physi ol ogi cal |y acceptable. Such salts include those
. fornmed with inorganic acids such as hydrochloric acid,
Similarly, DY hsidr edipesnt @,i"lea%{tegjmir@ermqq;ng cegiany’ i is meantithat & fulst base of
the restfidiB8 BIOEiter AelubdedideddiBnd ke nmt@é@@i‘%&teﬁﬁiggﬁbn UG of
as acetic acid, propionic acid, glycolic aci pyruvic
acid, oxalic aC|d malic acid, malonic acid, succinic
acid, mal ei c acid, fumaric acid, tartaric acid, citric
acid, benzoic acid, cinnappac acid, nandelic acid,
met hanesul foni ¢ aci d, ethanesul fonic acid,
p-tol uenesul fonic acid, salicylic acid and the I|ike.
30 Salts also include basic salts, such as an al kal
or alkaline earth netal salt, e.g. a sodium
pot assi um cal ci um or nmagnesi um sal t.
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Phar maceuti cal Conpositions The |l antibiotics of the
present invention nmay be fornul ated together with one
wo@eroomosa 1Dt her 35 pharnmaceutical |y accept abl ePCT/GB2007/000138
ingredients well known to those skilled in the art,
i ncl udi ng, but 25 WD 2007/083112 PCT/ GB2007/ 000138
the prop@tidk lofine @t ot P nuRERIBRE f-ﬂétrlegtﬁétio}{ s?&{é%t&% ﬂgﬁ%@lbg rs,

ref Wj uvant s, excipients, diluents,
P eraE égﬂef“\?%% @N“Sérﬁ?riﬂ o ¥peleaimyesnestivaicelitasternsinalisin dogen. s
solubilisers, surfactants (e.g., wetting agents),
nt.s,. colouri ents, flavouring agents,
In one Q%’%smﬂ’%éﬁg“ﬁfaﬁtaaﬁ’ SHES aﬂ%esﬁ?or mul ation may furt her
conprise other active agents, for exanple ot her

The seddMa88F4bh Sitd fwhen B e%@pthl/vﬁ‘ﬁl'e b%t SRS h%traﬁ)ghﬁltre%taetlon sites.

agresent |nvent|on er prov es p
Preferaply g testrickinmssite dnplugles ehleast obe vecleatidd prasehtden afdonitb kgdon

18, pre%rdﬂWdﬂ!@ﬁSlﬂé ﬂ@@ﬂthégmﬁ@&'ﬂe'-é?ﬁodldé) ubﬁéengn ﬁ%'gc)ébrngerﬁ/ ng

e.active conmpound above, t0g

examp'ﬁ? tané%ﬁ & Siti hashsen "quqé?edptWa?”i‘?ﬁ@%‘EﬁdP%ﬁ pyd &6t betAsti-encoding
sequencagHedéwentoshenehdndes @vals®cdridtRate i by trRtrédant lhﬁeri%ﬁ

e.g., carriers, adjuvants, excipients, etc.

formul ated as dlscrete units (e.g., tablets, etc ),
Itis alse gegsitlmiotintic@iuceombe than angcrenge emmthadha@mﬁgsxoh@eme)
include®twd &18nde Ehééeoe?\@émgHﬁ Brst INFink & Eersr}rlc{? agl gaceutical Iy

accept abl e” as use erern pertarns %onpounds

ingredients, materials, conpositions, dosage forns,

The cas&;bﬁe maMHcke ASor tWifeTerHoH rkﬁﬁal@%@&?rrlrﬂg re%% srfgﬁ f3he

ement for use in contact
a°°°m43i”¥,'8% gangle, ﬂﬁéhrgfa Bifesco nohnejmady pesyr @éh@ActAweﬁmn)ce eHcoded
by of SEQ IMOIC:108XCcessi ve toxicity, irritation, allergic
response, or other problemor conplication,
conmmensurate with a reasonabl e benefit/risk ratio.
The exregsipncassatiersimplifiputhamapid esodugtioa ot lantitiistic detigdtives|as @isb@ssed
further heé?&iR®RLAD!I €" i n the sense of being conpatible with the
other 1 ngredients of the formulation. 20 Conpositions
may be formulated for any suitable route and neans of

In one a%ﬁ@&tnthétrégﬁﬁri %eenﬁh@ﬁﬁ@&rﬁyééc@ﬁé Lites 3tﬁ8 ﬁl@f Qrm tﬁn’& Yr teSetond

| uents incl hose used 1 n fornu

and thlrg ﬁlites Bey e{eﬂlacsp gly a qttg'(e( gpgmefgs )Q{herq twg,qg g]orq $'W§Ib@UYQ¢Q the
first anckthmd:ates&l’sdpr%k@t 1thg t@lc)n batagemanhy $ir cﬂ@ﬂ&fﬁlt@é #ay also be

replacetg B g’e?'ﬂa gmengC t tgf‘ ﬁgro #gqgnéeﬁ\gllsrggqn%ﬁe?ogbﬁA WhIC ! I[e ?a¥§§?#§n the
sequen@ﬁj\;\ﬂmm & tapéetce® nThel$taifdrdrapmeatt aynse fray 56 @30D0ingblebideb size,
for exan%l@ ﬁsmta%?ut' 5{?0 W@Qé%ﬁgﬁ%@ﬁ?%s%( %%ghwthezégg{%dg%iﬁg fred stuffer
DNA fraen"@ﬂﬁawat BRFHherEadiRrds rentasied 8 a lantibiotit-epeoding loligangtlagtide
there is b%ﬁgﬁm@&&@@brﬁﬁééﬁﬂ plddid&Ed Vehd BEIRY p%gmlcyvbérhth[lg S()a/ readily

titutes one or nore acce
purified aygy Eem@ﬁv £inor RORIHAN Af UpTalrieted plasmid tbl#ﬁse“ar'feat'p@ apar ed
backgrobgd.uni formly and intimately bringing into association
the active ingredient with liquid carriers or finely
divided solid carriers or both, and then, if
A cassefie obths awyntlosnhaqyi regustelddo ptrodutetspedic (ﬂ’rahgéiﬂbitida ActA sequence in

Xi ¢ =1}
a vector%HI ncﬁqpu tt}'u%H b mf?@d?x\é?@hqltoog ﬂ&}t %glgfgtg | péea sno g asn?élP
achieve #igyihe gquenceds é%%rabb’e@lpﬁlﬁbtyslleked:te ItthJlLar@e(e@eAcwair |L\g¢,\$ leader
sequen&t #heh in tuARE BESEMPISteRAl ?Jeq_anﬁg O SRGC REA d? Li 9\?' cum
gl ucose, sucrose, magnesi um car bonat e, ~and e
may be used. The active conpound as defined above nay
be formul ated as 35 suppositories using, for exanple,
pol yal kyl ene gl ycols, acegqylated triglycerides and the
like, as the carrier. Liquid pharmaceutically
adm ni strabl e conpositions can, for exanple, be
prepared by dissolving, dispersing, etc, an active
conpound as defined above and optional 26 WO
2007/ 083112 PCT/ GB2007/ 000138
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pharmaceutical adjuvants in a carrier, such as, for

exanpl e, water, saline agueous dextrose, glycerol,
we@rdvangdil2 and the |like, to thereby form a sol uP€DGBRI07/000138

suspension. |If desired, the pharmaceutica

conposition to be adm ni stered may al so contain m nor

In addmmtrats%n@ﬁten@ﬂvet Q?é'\léctoaéﬁ?hérlsﬁlb)fhéé’eg%% er‘ra?f]aléég g@H §a LanR

ene. fﬁ E qg or eFB |ng agent s
9 e qTk@enesViy B log P\éns S8 %ﬁ"ﬁ’d@f%ﬁ'ﬂ@“ i thp tamibiotic A
comngﬁan@hamrate trlethanolan1ne sodi um acetate, sorbitan

nonol aurate, triethanolam ne oleate, etc. Actua
Ewweéﬁﬂﬂﬂggﬁuﬂk preparing such dosage forns are known, or

e apparent, to those skilled in this art; for

EXPFGS@R’&H@‘-ISéﬂeSs@‘éhe Resfiting maw-be Ped toSrpwdrcibraries oPlatiiiotizeenobding
genes. Fﬁ@hma@y ies m%Q'bB rr%@btb&‘i)rﬂnodgtgr%)mtquQ caésleﬁ)@ @&%teh I%e first %nd

T | ki The composition or Fomes
secon 683"%%?{‘ r?i’“%ﬁ Q?eefHStva”F’ ithird; rasteiien sijess or the saecidrang tfqlisﬂarﬁstn@tpn

sites, acnfﬂulﬁdheltylcﬂ saglidnees €N WARH %brréd@oﬁcﬂb t@@ﬁé’éﬂrre@ﬂ?cﬁrﬁﬂg'ﬂc@ 50 iga

seauenfly o e T RO 51 o1 BRSPS i 1) PAREPb Tom 1 06, for
examplg rfrgrne‘kjioe’hmuqlamtldmwangﬂgmnmfar& B3 5hd ﬁroB&%debhon bhsEQ ID
NOS:1d@%réggnggblgg?éhg@gb&% ﬁ% % %{ggz o‘?l{he pr Wiel8 encoded by the
sequengharipMeEn NPR-EPIIN0 ehevaer @[blnet erohidedxi corrp05| tionis
formed by the incorporation of any of the normally

.. enployed excipients, such as, for exanple
Libreries it 2 B 45RPe! g BgdRyeBRonamish ieferies meY eweprisediomuIse,
100,00 sLtudoBeEMdond V@Dmolﬁﬁexm ok 10k®$ @G@Hlﬂf@ﬂehpc%%mglsequences
tal cum

egrate, sodi um saccharin
whieh a*c"% 946%8‘5 @ﬁe@?%&"%% S SEWIR OLLl BeFRSEEN caNEPho
Ilke Such conpositions take the form of sol utions,
t ul_es, .powder
A0 oo RUSHEBRSRRSon BB Sl o BhL K RIS HLE B YIS ost o
for expregsignoefithe leRtbieksy contaln 1% 95% act i ve i ngredi ent,
nore preferably 2-50% nost preferably 5-8% 25
enteral admnistration is generally characterized

In one %\%dﬁj‘%& e bragi pavehe Eanstonmethivirgsy cells androgleniss irotatady

and/or st¥ednBd f(ﬁ\aﬁﬂlﬁaﬁdrwl adtititye %@Qb@fen@é‘é"ofbﬁe Rh@AGIcexpRessed by
ent | f or,ns sol utigns or

naividu GG Ring SO Bty Bt 420 Heseterminedt WiheBoinaiarg ot A shows
activity, §hlr6'pE$TBIIOO further progidesla fantilbotic abtainet] Wahé MRthodlof &% invention.
enmul sions. Suitable excipients are, for exanple,
Host c¥ypt er, saline, dextrose, glycerol, ethanol or the
like. In addition, if desired, the pharmaceutica
Two maebwb%%?fth%me“% areavisauesdi the Bieser dnveatjonal Te fissh hpaiofhost cell

is a lantibidlie fpr@ﬂ@h@h&st@ell nw&erthWeQ/ A& Kbdtical %ha I—F H@%tngﬁ fbﬁoéiui%’rg:%“ Sl e.

or e i.ng agents
does ”°§ﬁ%f"‘? e H%“gege”% ag}% ?§°¥ 4 8'%%%99@93 sYiredhior Rradiigipga LanA
polypep§de.bi t an nonol aurate, triethanol am ne ol eate,
tri et hanol am ne sodi um acetate, etc. For topica
applications, the pharmaceutically acceptable
In one eghegivaint.itomisventipn beovides miositaet tramsfarn®8 vethiat s bieexpression
constru@s Bt tAB %eﬁﬁong q4he %Q{Uf%bﬁgtﬂﬁg’cs% b%cén'%‘g)?\e %ngtgq‘%]t? as defined

suspended or di sso I n one re carr
above, m%t Basediunon gy pivar comitnalipg of presusserend phletec mmspmjss
encodlngfnuélblb%cidBV ﬁﬂirioﬂfér bﬁ’q%diﬂﬁnt thid %Bsﬂ!’ef? rrﬁa?tbeltr'aﬁéft)%dtvﬁth a
i ﬂ? petrol atum white petrolatum
eXpresskS’Pc?Sff*?eétﬁé’ %’l oy 7" W0 2007/ 083112 PCT/ GB2007/ 000138
polyoxyethylene pol yoxypr opyl ene conpound,
emul sifying wax and water. Alternatively, the
pharmaceutically accept abp)®e conpositions can be
fornmulated in a suitable | otion or cream containing
the active conponents suspended or dissolved in one or
nore pharnaceutically acceptable carriers. Suitable
carriers include, but are not limted to, mneral oil
sorbitan 5 nnnostearate polysorbate 60 cetyl esters

~ g, o

...... e
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The percentage of active conpound contained in such
parental or topical conpositions is highly dependent
wo@roovhgsispeci fic nature thereof, as well as theCT/GB2007/000138

activity of the conpound and 10 the needs of the
subj ect. However, percentages of active ingredient of
0.1%to 10% w w enpl oyable, and will be higher if the
conmposition is a solid which will be subsequently

In a furtifir leonediment thete isapexjdedreliosa oblgrss celisy %ﬁcérOéBICS?mPTWS a

differentGXPRASbA bR bt the HyBRtiore 0. 2- 2% w w of the active
agent in solution. 15 Further teaching regarding
,$uwﬁmhhegﬁﬁm5mgm6m13M|uvants exci pients, etc. can be

e A LR o BRGSAE Rsh p h RL©
producir@(idst cEdh i$ promin AOG0an exphession ppistroeitcompiging pdasA &ene if
mtroducgﬁ tnlfd {}]n% ceﬁlmqhggggekﬁg@ gf éﬁﬁ/l a8 té"f" gr‘?@%hldod%l expreesdd §rﬁita3LanA

st ra I on npounds
polypepL%mrPWC@@l Sugl Apllsunmilieany ty@érﬁn’é@‘i’bdqtﬁrh’éo%‘ﬁ'“ﬂ el sich as any

strain of TWERMLS QI d88NorRcRA B A b@é;ﬁdt\%ﬂ:efeo (e7g. 58«' niiggis dr|$ céelicolor)
nmet hod of nmedi cal t ea¥ | axi s,

which PEEFEc R e XRBRR! DEn SRIRI e&%r%%?yc'wgg%mgmt cell
Streptowbw@hnamhebe cmnammim:ls DOt 4G00BR or ae attedardihe-probncisg

rovid the invention for use
ACt'nOpbﬁesagéVfé?%g(f’sgfor%r é%ﬂ"ﬁ%%wgqﬁg prophyl axi s of a

subject. There is al so provided use of a conpound of

Where tth %VEHIYO%I}E]I 93% th fHe ﬁrgﬁctl%rl'}f't;&ﬁﬁwn@s Qf th@ deﬁl@laC(ﬁ}nf?\Wﬁlcﬁ QK1-

treatnent or X axi s
X2- rep@a@}teleQU-ValTN@ m h@itm@&f b A é'at"iﬁerfﬂo'h&/ K@Zd‘f'tha‘ﬁ any further
modific@gt eri al infection, including a skin, nucosal,
enteric or systenic infection. 30 The variants and
conposition may be used for system c treatnent of
In one d3p6dted AGTcall éfi thiglclzdé Mgy coapriveteanutatidreit did ebadageaowslrngioticA

gene SLFF ﬁ?ﬂ% q]eéne ISSEIO ge?(@%ﬁg’ k' ! tﬁc’et re#{g(%)rgdgﬁés n%gﬁ gcré;ﬂja host cell
may bea)btblrmsltbadmge’ledmomolo'ﬁh@%l@cqnldnajphéq’ d@@l"@h)r mUéQiQ WédtaQA gane of
the hospcfeelld:M QIR To 8GALRShis GRS sB8FRTS SYSHY é\% lllustrated in

OCOCCl , Streptococcl, ent erococci. The
Altena gf 8NV QZE5I08YE: thelissloswanpoyhieh %rﬁénw%? heraip by
referenéd. Sﬁeﬂ@s@ﬁ%d‘s@ﬁellﬁ@ Rif&rdd 16 beatIBmA hedt celt ik bnd psérmztarons

SNSRI TR £ N O i

has beeﬁ’ﬁfﬁém@@%ﬂ@&hﬁﬁe byt etataf ordeletian, w0y leletisrebrought aheut by
homologﬂlbs r]e8c|;mt6|‘)%lon ){rl) ggé%lﬁer%%ﬁbgglﬁ'fents #\%r}\oétsceq}%]% ?LIA'A/ 'Ja}b%diﬁensis

super-i I on
host celi# whiett the Assdedermyhasibest mnadlvateddﬂOf exettnnlfeby mgtatien ﬁrgdele’ﬂon
bih&iohpseudomenbr anous
&9 de'gg(ﬁ %rl&é%m %lg?u%&/%ghoﬁ ggltggl %&%ﬁéssgm ated with
Hel i cobacter pylori. 5 The variants may al so be used

The trahﬁoﬁﬂ?ﬁoﬁ 6?@53&%&“ e thl@ r’tﬁ)‘é@ﬂﬁ'ﬂoﬂ{ér elustenf &k iivas®Eoritditplated by
kinin

the prezai N BRisBa O GhS eRATGER! SRPORSh L g BRgREL Petne

productit df@dsnA, Sheepro@isioh of sicheluelee germsdeomiontlhe nares to
prevent transm ssion of MRSA. This nay be practiced
oongudrjueet seliat ri sk of infection (e.g. patients

A non- p#{;ﬂt?c{& el rﬁa@gg‘ ?:HJ l%si c8llin Wﬂwh SRk &pof%rl%fnﬂ%%hg BRLRIiMla

carers a carriers of such

precurgon pelgRdnryae canra’odmw;hewtcpﬁver@ﬁ dgreeding o yarepheregheslg @
compo@id SISO ERon SeHNGR6Nick SucH $Fro8 @it pRVRled ttflL anBfene is introduced
conmpounds according to the I nvention can be
adm ni stered enterally (orally), parenterally
(intramuscularly or intravwgnously), rectally or
locally (topically). They can be adm nistered in 15
the form of solutions, powders (tablets, capsules
i ncl udi ng m crocapsul es), ointments (creams
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or gel), or suppositories. Possible auxiliaries for
formul ations of this type are the pharmaceutically
weenvosHEry |iquid or solid fillers and ext endePGI/GB2007/000138
solvents, emulsifiers, lubricants, flavor corrigents,
colorants and/or buffer substances. As an expedi ent

into the gé?lsa%ﬁ)apc ot & sé‘pcg%xi‘.)ﬂ%ggﬁ EGRLr cthgch;l- 2Q cagglélggf &;nvgr‘ﬁgy a

are adm nl stered al e expe I ent
precurscwmyne@sieﬂ@@ctagﬁr@a% er g Marast Rhﬁreeh oglerit %ﬂn?POaf‘d Pfetagt“"?fﬁ@”

efflcaC|ous dai ly amount of the conpounds accordlng
to the invention,

. 30-30Q0 r ef
A non-iggucer s SR B R ALt . EABeH BRares ROkt Fon,
actinomyd€d, @ela BPeptbraydets te.gnsd dyidanis|,$. coelivoloeof Srdimr@moneus.
described in detail, by way of exanple only, with
reference to the acconpanyi ng draw ngs. 25 EXAMPLE 1
Host celis rhyolre thgseoif wWiahnehClanx gans i idedtivatey by gutatian ef deleting (eHe the

case of ﬁ(‘ﬂ gr%gﬁft(%'r lesbh&?‘égenﬁt ?r%&% nr?wﬁl:#ﬁé%&%re&&@ﬁ'bﬁhe JanO gene is

nenst s a I guri ae 1S a
mcreaseeﬁ g@xb){;@fﬁvlﬁlo(' of @P-qr amue CeRiesTd dsrdans s Py IKRgHe 98k Pde

promoteﬁ; wmﬁ%ﬁﬂarféfes é%arb@ss&ﬁn thd I‘iosv\&-ﬂl dﬁi‘ﬂugﬁ@doi’ﬂb{e tah@rwgaﬁn thig
e an
manne GHSIAETHF CCUBLeSA08 FBF ABPROD aaed Ot Resege O =

S-) forn3y b At ofthanakyiinspreducgeimahé bosDhi. | soI ated from
A. garbadi nensis and digested using the restriction

Producﬁgé%Pg &%gbndé gf%%l_]){n'g&%oﬂ_rhgkﬁb‘;lr agmaggt \é\lpl EE

Compoxg@n@mh@ imiatianasay bp erdeerddyEXpIRASIahofa RN Ed, 6@ exgiple in
the forn‘é\@fr a‘?\)éxﬁr‘&é&@ gor%ﬂ‘dct@n@ﬂ&ﬁb & Bﬁe@ur%@@ol;@@btldéwa}_m& recombinant

The resultin | asmi wer e trog1t ed into E.
exprossapt ELioR N oBoTEP! WhaH geRReR Lok Yot f e SB i TErs "oSE
associatRQsRP Jéded Baif<dBa0bA 001 B&he bydeuisdi saydeptidastei thgprothect.

As notegrﬁgg\geu wﬁg&%t[eé%%n%/%?non éla{?gg !:tooﬂg Y\%ﬁnd%q)ﬁgé b1f thg%rmula

(1) in whigtv eal-¥2} reprasertt Hiesi-Yala g r@stmﬁ |ngiydlee43| liguriae NGB 41362
\Mmomconﬁhﬁg 8&ﬁ SENA encodi ng the | anA structural gene for
|osyntheS|s (actA) together with an
upstrean1reg|on believed to encode a portion of an ABC

The mtr%UtQ&Bn bf @B %Q;S’r[ags%n é‘é’s@et@e Bﬁ‘&lcﬁﬁ‘ sf’mﬂﬂé"ﬁkﬁt E:@E\ﬂ’!ap@;fahlcaleWfor in

encodi n act

vitro '”tGdA@TPODg@ weéa”@fé%ﬁe@%%@ %H@éﬁ’"uﬁ%?r %Seé{a%?fefé”%* P mTh'S may
employRal 2fkAaBle tééhhigel FGS@CWHBI@“& suitabie BERiquEactdyonciude calcium

chlond%ggrﬁotn@mnapgygh%wggsll éjm ?fig,ﬁ%%%ﬁl&]?c%gorg TAGOl

conjugdlien@ndtrasfantidn bbtralesliiclivatusidg 8BREEPRagedWo cosni d
l'ibraries were generated by cloning Sau3Al digested
genom c DNA from A garbadi nensis ATCC 31049 and A

In one hspgaty tha@resEnBVertion Rrovides @ maeodcd SRprassifRHAsifsfeid of the

mventlcgnswqu&[g@dq@c)m&rsﬁﬁé' ﬁ?é\ﬁ(hlb(g thé?%telﬁ@r %bl"‘é}(pﬁﬂ;@ﬁh sy§ta@hculturing
brary was anal ysed

the hostgalk Bel a%@t%fesaéhen@mWC@ qf '“tgf\ﬁéﬁq%ef‘iua@m@8§rﬂf {erpstyy be
in an eﬁﬁéﬁldnl REStE, Sehiteateditdrdg h}éﬂﬁdsdtél&eetd@ to BBPIr€siutiiovesfe product
el ected and re-anal ysed via Southern hybridi sation
OfWW'Wﬁnﬂﬂ‘the probes QO SBDIG 1 and SBDIG 2. N ne cosmds
deri ved fron1genon1c DNA from A. garbadi nensis and

Prefera'%lyeth/? n%&elﬁ g%g%f q%rr %Fe%ﬁ%@&ﬂ%ﬂh&”?%ﬁxf h%ﬂ‘tl’% host cell culture

di'sed was i sol at ed
reachef m@mcemdwsdmsmra psﬁi@rabkwu@rmi@s tQ terstptiondy phaseeelhogtzel
culture®8 l(IJYture-er?og(Qoé'éQ§ il SndrP siisEn 3 HhvEODBED 4alis B the range of 1-
subsequently fully sequenced (SequenC|ng facility,
Depart nent of Blochenlstry, Uni versity of Canbridge).
Materials and Methods Stra ns
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Bacterial strains used in the present invention are
summari sed in Table 5. 25 Vectors The cosm d

wEapengast was obtai ned from Stratagene. The pP@sGBE007/000138
pLI TMUS was obt ai ned from New Engl and Bi ol abs. 30 WD
2007/ 083112 PCT/ GB2007/ 000138 Priners Prinmer nane

20. Kn&ﬁ@me’tr@d§%ﬂé{ﬁtﬂﬁr§\; s %&%M@é@gfgkw (_S_Embrook et
al “98?2/ Asripsiet 30© 0§ @mmwm@zs%m@mgw g0 Kieser et al (2000).

The exﬁgwmxp‘i@éﬂdh%’y&emé BrdyHexBld Y drlRhifidd) &oPtion

i on probes were prepared using
methocg oS TERITY (BIape PERSTRIeN BT Hga T org oxracton
techniqdes, @d$arptionkiesin sughds lwdrdpyiolﬁ’oed%e\s oaptéeipdzhtl’cbg nié@hdde&iuth as

ammonHiﬁEﬁl#é@ ;Br8£l§utat$ﬁ WIE@J’UO& aeI% IX éa/céﬂdg § nbagcggc{?%‘glgeﬁ@rques

such asipp gxgheper hedioghebirlinterantion, ee\reefda nhase nomyél hase sblidpiase
extractnér'f'ﬁﬁ’@ﬂﬁl‘.@l e. Qrﬂ%ro%gé’rmehm us 5UH)2 8?@ 'fd?gh@lsglgﬁ:dﬁ%pn@ %
IOgene The time taken for depurrnation o t
DNA using 0.5 M HCI was judged by the tine taken for

FolIownﬁdlﬁJIﬂlQa cﬁfﬁhﬁWhﬁ@ @bmbburis @fhlé%vehﬁ%ﬂﬂn _)?bé ié%g\;égéﬁﬁ%rﬁfﬂ% Host

[y 15-20 7 el)
oot culfe, BARIERER giPay e SR fBTm%P"G‘éWdP%fO@H Up phermageiica
composila@l pptibnallyNh N:E:Cﬂafnamfch phanaacaudcklly atdepemleusitng 0.5 M
Tris, 1.5 MNaCl, pH 8.0 fora further 15-20 m n each.
Conplete blotting of the DNA was facilitated by
Where hosh gellsrijodhice |t migtuse @Sampounds ofriheiimeentiart, e@Othasain wAficreY s -S-
or-S(O Qnmfﬁﬂsé‘g\ W ?llé)f{iltl £8 ARH ARG rds" # 0 FJ&?%M% ll‘r‘l%&uc\f@ﬁlay be

eft to air dry room tenperat ure
isolate %@W%%ﬁ?%sﬂ“ﬁm ieehiguesfeiChasbpiarfeg. @EIaSiRee inde%n)
6,022,86M fct thdbrodiuctios bt Adtigardb®and AMRt-aa/ifxposing it to W
at a wavelength of 365 nmfor 5 mn. Colony lifts and
hybri di sati on Col onies to be screened by hybridi sation
The recaegred torapaings megl be Mdrowutatetyih dire fommbi ptearfReatiieal composition,

opﬁonag&» .ﬂgmweﬁg hatfia ea@@@g%%hé egsy Pl acing the

ar e rane over the 20
col oni es and preSS| ng firmy for 1 mn to ensure
Pharmageugicgligecep@Rlig &8t Ref er ence points were marked on

A "pharfrh@edmal’@/f R06pthse bad] rﬁé;t e b §C|@ éﬂcﬁmnasta!tWWMYbﬁ e8P R&ins

the biol g %ol oni es. Fol | ow nﬁ menmbr ane was
e bio ?%?ﬁ&\? PUNENPSH AR RIOREItIPSPT ¢ meugatar‘%wh% igphysietogigalin
acceptablee Jeeh beltsiseudesthosmiotradd Wil icordpmt beias s di&i?u@bhlf)ﬁkf acid,

o 0 i UL g WP RN Pt B e
such aspaoetieaciy eroniaptt agd, thelic awtd, FBW/ic Acia, dxBlicladi) @nalic aC|d, malonic
acid, suﬁé‘lplﬁ'agl'dsrﬂﬁl'e%%c%vEﬂ%ﬁ'%&)ﬂ' taﬁgjic!é?: Qig'%c@é? bg‘\z%%técpdn ci”?gmic

nrane was was
acid, mandefiepd (rEhangswipnie aeids ath@nwawwd twtaw@nwm)lc amm 1

salicylicYacibshdune fledecyl sul phate (SDS). These washes were
followed with a second series of 2 x 15 nmin washes at

68C using 1 x SSC + 0.1 % SDS for the nenbrane
Salts aléryinclude sk saitstdueh ps es elkakoradikabRdb4pthlmatal sitde §. 4 sodieeC

potas&%%ﬂ%u?ﬁ?%aénesm% a\I,[merrbr ane screened usi ng SBDI G 2.

Pharmaceutical Compositions
The lantibiotics of the present invention may be formulated together with one or more other

pharmaceutically acceptable ingredients well known to those skilled in the art, including, but
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WD 2007/ 083112 PCT/ GB2007/ 000138 then devel oped as
recomended in the Roche user's manual (DG

w@\ppiogrt: on manual for filter hybridi sati on)PCT/GB2007/000138
Software The consensus sequences were anal ysed using
FramePl ot version 2.3.2, BioEdit sequence 5 alignnent

not [lmlt%jfbt &{r?érrr]\%é%g&;é \é/o&%%@‘ve ga%' ars %ﬂjv‘é\ﬁg &%%Ie%ts'—@iﬁ@nts fillers,

ar esul ts and

buffers, greg@ugwérﬁntlwsd,qc@m'uwn@o%tﬂ‘? bzef%ég'}a\@ﬂ%fs SHRsAMS (&0
wetting atehlS t}ﬁagk\'r@gf&ﬁtts &flmﬂﬁ@ QQ@rﬁs B UriRG bgéres ahd ewedtenid@agents.

Bk e e
prophylz@€6 8gdras Thasnhasssen edremthne furéiee peovtdés plavnagédicaine
composnﬂprzsp%gggwleéd aPﬁW%% 5 é)\és oPrHEtEuﬁ%Q?h eveg&ﬁlc% Lighne

eSe I esi es are tore esent
comprising @dmibérgoajieast ome @tltl%ccf'mouﬁﬁ’@Sé@ﬁ@ectﬁt@HQd@@etB?r vifgeone or

more otllxﬁ%qglrmé%%%da@i? aéJerébl@%g@&ﬁérﬁé R8N kit tb MosE |sﬁﬂ’ébalﬁ %e &t e.qg.,

osition resulting in e retention

carrers, ag)L RO RO @éCuIfformH'aEqQ@Sa‘%Eﬁﬁ%tm't?r{e@f gl o BedHuni
contam@é Brea6lenBinbd bMBuMtQidsae)| of tehsave/eangoand.er nent ati on
brot hs of A. garbadinensis. Downstream of the actA
gene lies a 3162bp region of DNA with strong sequence
The terr "pridratduficlly ssearsalid” ab andd hgreiotpertaiss tof empexadsp ingredients,
materlal§h?o§np(o%?| 0d %%Qédg fx%ﬁ,]éf%%aﬁ PR LRARIH 5098 %?scﬁxlnH%e%rcal

ene been deésignated actMand is
Judgememomgabletf@ use iri erngricywith tha tissies ﬂbtﬁﬁﬁu@aﬁh%ﬁueﬁ'm@ (fe0- “human)

without @%&e@g% ‘tuxn:?y Wr@a@igmdllgﬁﬁ r€é}§oﬁ§é’ o Bﬁeﬁ&’ﬁbﬂ@i’n&h’ icemp@ation,

ormation readi g 8 ¢
commeRusatg Méth @reazaneple ragfitrigk PB%E@@B cqr{ieh g JH&%%&"P‘BEH% gie- mus
also be %%@BI@QQQ% endé bf Bethd\eonaitible withaliebthenihgradiestg ethe e
simlarity (-39%identity) to several |uciferase-type
formu‘aﬂ’ﬂhooxygenases The role of the nonooxygenase, ActQO
is believed to be to catal yse the incorporation of

Compog ﬁélr% @9 neratl e? fcf}lcahﬁgg{agler}g%re %ﬂ%%f Ml@%@ﬁgh ne.

e orren 0 act | ocat
Pharmabewlitstly acnepiabletdasicspertiivenialinplyds mﬁ%um aor@etarmﬂ%ab‘e

for oral %Qttaf hgsa‘? rth?U%glnatldlﬁ@blﬁzcg@an@ IshibImgeNs vﬁgﬁﬁ%ﬂﬁﬁrenteral (including
dentit to Severa WD CcO ent
subcutanespn wg@rrrt@gwﬁ@trﬂfﬁéenoum@ﬁﬂ?%d“ ?%@%fﬁ Yl P c[% m and

adminidt@tiéd eTf%afGﬁm%tidﬁﬁch@ﬁ\{dn@tr]\ﬁtﬁlbé%ﬂeseﬁecﬂmmmﬁ dbsage f@frPand may
am no- aci at sho u
be prergreshing arntaaiond Pnods welerE ML e Fﬁe?pﬁ%ﬁ‘ﬁégsﬂéh%éﬁﬁyds include

the stefp bt Binghg ifitb @bickatidie tiegretitesogradie with the carrier vetlighyconstitutes one
sible fo

or morg ?%Wﬁq%mg eeidllentsrl'lﬁ ggﬁ(eqarﬂlie QFmGthﬁ)ng%Fg 6rb§éjred E%Uﬁlfd%ﬂta'nﬁ

he*am no sequences e second
intimatety trifging info assbciatipmrise acéwnnsfed@ot wﬁh mwmﬁ A finghy; qiyjded

solid ce(rrlgrg%‘r F&ﬁn% & than, lrhebERBAS ShapRPUhabBEudtl Nases and
pencill'in |ng prot éi ns respectively. Recent work
on the nisin biosynthetic gene cluster in Listeria

For sol@%ﬂﬁ%glﬂ&%‘ %§m/e@’l&iéﬁ‘r$cﬁﬂoﬁb sélld. oarr%@é)lﬁklub\aﬁorcb&amplst rat ed

hi sti di ne kj e t her
onarmaseRisa ARHSD PHEPAIOp POEST ToMtr o b SR BT lraen e
magnefslumetteatrateafcmuummﬂchaﬁw tafcuo fueosd, BErroses Magnesisn Q@rameée and

the teygay FECSEE AT [ AT EAR SECTRaY S e B Ak geLer L ¥
suppositored weir, fav eaamalet WWIene glyeds, s&cafryl@éedﬁﬁ@'h%ﬁlﬁg%@”d tge like, as
the car%)r ,ZALL%;A Bﬁa?h]n%gef TiCAIf ng bis %/a@%%%og@%@a@foﬂ_&%n%lﬂib@repared

ontalns a’4 fragment o

by dissob/ildatiepersinggtc, m@tach@pqoaw@gm# ?sg@ﬁfﬁna%a %&ﬁﬁ‘&rﬁ’@@ma‘
anal ysis has identified a | anA gene encoding a
64-am no-acid protein w tdg strong sequence honol ogy
(50 identical residues) to the actA gene identified in
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5 the cosm d CosAGl4. W have ternmed this species of
| anA gene as |igA The am no acid sequence of the
w@e@pegtiide of this lanA differs fromthat of PCT/GB2007/000138

actagardine by two residues indicated in the
alignnent of the two genes shown below (SEQ ID 119

AGRSE Aor example, water, saline aqueous dextrose,
pharma‘%%ﬁii%@ﬁ‘é%)@%o@éﬁe e P A o R PREDL REDRT) \???ASS%\/\%CTLT
glycerol] gimmpViacdthe kg, 4herebyifgfma solution or suspension. If desire

pharmac’;\@‘ﬁéé[ g@ﬁ&%&ﬁ%@% IR [k hidrAaed EEESEE!SSEE:%IREEPEBH AAARSEMET-tokic

audiary REPAGS b RoVEN oG PRUSATISqRRTCer B0 bRy P e
for exarﬁﬁé agaiu dbetatansdrb!talm hanslineaief memamjamlme sdfligni avgiates hesditan

monolaﬁtgn’ﬁgﬁag L ga?%%tc(e Ir]ﬁgctﬂghe"lre]?nggé é{fjjrépariég %u&%&%é fokms are
known, il bs epparesat. tedhese $k€llﬁd inghigartcfor ansie e e%?ﬂ“ﬁ@to“ fgne

Science %\gtPrgét%é o?’gﬂad'%cy DSGth E@Eh%@fzobd) o elﬁﬁ;ﬁﬁ’&‘i’t Wllﬁbﬁﬁsﬁ‘& WVIIRins.

am no aci teln that shows si m f¥h

The corqurB N GE REMgor 1 RetREMSISREG Fh B30y GO, CEAb A o

active cgrln%\frﬁi@@rn% arhBentAretive & fedibithe bn@opabitvagulspebbhgc
DNA bi ndi ng activator involved in the regulation of

treated.st r ept omycin gene expression. The sequence sinilarity
(31 % identity) of the orf |ying downstream of 1igA

ests tha es.f o

DosaoeTiiha sorires fn BRI haat R uRTangs 81 55 3 wi

the balannamavledp|fn®rrmm-¢>xleaanﬂ§m®f be prePaRYgA pr epept| de The
start codon of the followi ng downstream open readi ng

frame, lanT (1igT), overlaps the stop codon,.o
For oraLaommlstsat@naa?sh%aa%’ﬂﬁ@y@e%ﬁ%?ﬂeowl H‘?XWPWPQ%E%E if’é’g% by the

incorpofdtiBh bBdrytof tﬁéi’n&ﬁl\éw é\lnpl&@@ etxl&l@lﬁﬁt@mdcﬂras foL ey, ot ei ns

are.  responsi bl e [ i nal
pharmag A 5P B SRid ook B OTE 68 EioaR TP S ST e iDL
crosscaamenb$@t starch) rha@’(dsmmhsidarbb sadgin mmrmmn@@cos% sucrose,

d th
magneﬂ% e@k?o&g#ﬁn d ﬁ"ecl$§enco dcé&@fdfn‘%ons tg&%@amofggfutlons
suspenpiong, éalietsy mlhs gmu@ﬁc@wpm sustained releasssimiatinns Py thedike-

Such cLMﬁéét%%@ﬁ%gto\Sn%llr{mﬁ @@W&ﬁ&@lﬁ&%dleﬂ_ﬂ“h@r@%@éwz 50%, most
oxygenase 1gO) is 30 believed to be invol ved in
preferably@-8%cor por ati on of oxygen and sul f oxi de bond

formation. Positioned downstreamof |igO and in

reverse orj ent at [ O es a atl.v 217 i
Parent GBI RSN IO ST oo VTP lap B R dtet
lntramlfsemaﬂﬁbr ibivdrenoumgdONaRtiables conseprepyed mtc@nsentlomi ifgrms, either as

i BSOS SR e Miprrc
injectioBpsrAGIn(S@ 16 Shytable aysipients pofoasxamile.oyate, saline, dextrose,

glycercgaé’tlpa%gl (%ﬁ@? h%’e Iﬂ—gge&’rpﬁrdg&%'d t\ﬁ@%ﬁ%a‘%@tﬁl&@%pﬁ)@iﬂ&mﬁﬂbe

scription Position Fra

adminigeegdtmay @mjcor(tam\mmq’ gﬁwpurctg MOn te}(lF ixu%@t{ﬁs{qn&gs? suc!

wettin (5rcétnﬁJ|§‘ftyi4\§% entéz;%H ﬂ»ufﬂeglgzgéléhlé ardRe tikdREGEh @y fhRexample, sodium
I ca roteirn

acotal R METATHELS RN UGS s S Seepge. et

(1557) VER - TNR cell division orf4 Sugar hydol ase

For to%%ag appthggl th% p%% gna%gé\é}uy Cle pﬁta%gom%$t%n§ﬂ%®eqm%&j ina

suitablEytrtraémtet gelamntaniGpRe active compenenbusPaRdsd quFissolveship one or

more %%%% '&?@e %F({( ?%)% 8&5}%\@'3%&%8 3?5, &%%Z ?éurﬁ%%fiﬂ@%ﬁ(énﬂﬁé&hde
but are not limited to, mineral oil, liquid petrolatum, wh|te petro ropylene glyc
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orf9 Pyruvate oxidase 11886 - 10108 -3 592 (1779) VSD

- DPS orfl0 Hydrol ase or 12066- 12866 +3 266 (801)
WW/BR7/083@ acyltransferase orfll Al dose epi neP@F6B2007/000138

13116- 14306 +3 396 (1191) MIE - TAD orfl2 ABC sugar

transport 14385 - 15521 +3 378 (1137) MPR - AHG

£

potyors B A, B8RS TRATERhe s enddiaind saR entivARE PR A tne
pharmacausieally @weqmbdﬁ GPROSATRS cangidormulatedsia@ skiiabls iotior §bsTeRfA
con’calnlng]{ﬁg‘%ctl\psI Eer‘ﬁé Ebs@eh&&ﬁ&rfbﬁsblﬁ.‘&i inheloehdre ﬂr&lﬂaceutlcally

-3 25 768%@ E} Mi ransf erase
acceptaplgcafriets §516q,q_le %p g dis@é Qre n gﬁ%ﬁf toimﬁ\gﬁﬂ @ Eg 'tﬁ/r[bp
monostearftK@oly@bfdate GBCetyr atarp @Bk, cp@e@als@ol%%yld@@@bl -t@nzyl
alcohol Q&‘%\gét%p(s MSA - ESE orf |18 ABC transport substrate

19899 -1 445 (1338) MFI - SGR binding orfl9
actA, structural gene 21572 - 21766 +2 64 (195) MSA -

The per%g eo(gf fg% %ouﬁ@gérﬁélﬁéﬁh Qﬂcggp?d?&rtr%ﬁa&%lcal &ﬂ%glggs is
highly depg@i@g&pnﬁme ggfq_CIf(C]_r@iM? thepsof,.as gl as &qaz:@w%n%%‘eagéwaﬂg gnd

the nee&s?gfl’lh@fs@cf ec@ Gﬂg\ﬂfever E&Q&fﬁtaggs 8RektieBRGedMRS-0. CL B 104 W23
nspor t er

emlor o e YIRS St oS0t 9 R er Bt
to the aB&7H $SR2RBEE00P3& ablGehe cidarssitiop willaorpdse 02e2% Wivapthe active

.Size AAs Start - end (DNA) (bp) (3AA) orf24
age“t'ﬂ-ﬁi’é@'f’ﬂeti cal protein 29462 - 30196 +2 244 (735) MV -
RNR orf25 Reponse regul ator kinase 30235 - 31338 +1

f |
Furtheri%,)p&&é} 19%%@&;&.@13&%2%%”@2% ?Ei@vﬁ@ss BQ&?@SN{& ge,?é' chh Bk rf]tclﬁﬁgllﬂlf"n?lf i
standargiphainageyicst texta. fsngme HEgton Thescienesyy F{/e? icé ObpR
Pharm&&%%ﬁth"é’oﬁtlﬁ)w saoansie Lapeicatb A0Rams 34/4&4«313‘ andZESnc(b?SGIZ))f MAP

or f 29 rolase 236030 - 35245 -3 261 (786) VPR
Pharmacepisal Exfjigietis. %%sm@ r9§ ul at or 36086 - 36820 +2 244

(735) VSP - TGS orf3l Fructose bi phosphate 36844 -
AdminZta&én o CaBipoi8d$) MKD - RAW al dol ase orf 32 Hydrol ase

s B Bl g oy o SR SRR

a meth¢d| 040! freatgreaier Aradvieked TredHPiact MIRe 3 Bw“a“rﬂrea“‘ma‘

subjec GG o sf&d fa %/%Cakrhé’rﬂﬁﬁaﬁ BEbRAGRMEaRM tted) . Cene
(bs;:rl(ptmn Posifion Frane Size AAs Start-end (DNA)
p) (3AA)

Thus there is provided a compound of the invention for use in a method of treatment or
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.

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
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
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orfl Secretion systemprotein 1008 - 1 -2 335 (1008)
VRL - VDI orf2 Response regulator 2198-1122 -3 358

W@ 1@7/p831IMS5E - LFP orf3 Hypothetical protein 3B8BGB2007/000138
2288 -1 266 (801) MRR - WR orf4 Hypothetical protein
4410 - 3112 -2 432 (1299) MRR - RTG orf5 Response

thereofr rﬁ@ﬁél@é Bé u#stfn tf@&%’étméﬁ%’f’eyeanf@,@tﬁmé AL 2aM¥niancBME, and for oral
orf6 C sugr?r trans rter 5516- 6607 +2 363

eatma s PP, 34 Ly ClpslidieiTaeie Kebicings 73

multiply-8k@&gant C. Bl (bSélﬁj)onMrLbranoDEbblrtrb) adgmg]féu%;%s é‘&GcratedR ¥VF|§h
;t pernease 8168 - 9127 +2 319 (960) MST -
He/:coEJc?ég%g transporter per mease 9130 - 10092 +1 320
(963) MSI - RRS protein orfl O Metall opeptidase

The vaﬂ'rgrQéfﬁfay a%o%@sé&-ﬁ\qrﬁ tr&%ent & %vgé@oﬁ%g g{?gtr%gﬁ'thg %m‘rﬁ W&unds

R-1i ke regulator 12460
or b“fﬂisé?@dd'w e \afigs enéaampositiops st mr/ bomyedvBArophgiaciic

method3! §lich dsi f@NhéBl@QrEnce 3t dara2 tol i} nMpshsmiskid¥ of Q\M)Thrs may
17040 - 18767 +3

t
be P“’*? ﬁ‘%%’} r%%”‘s & rLS"rOF BIPFYaR (eide @“eﬂtfanreérn%@ow&@ orsvésa'th
professichaB4or of D 4drprsMt Bsk Mngrmﬁmqemars _febB&A8 FesfHyfaclid gR,

cearar A AR o By %”%o‘n%@%atg@c%i s 614

(2445) MF - LVR pernease 20625 orfl
The coﬁ%&rﬁd’s%@@@fnb% the'%(/@nt%nr%'n% a%?h? %ered eﬂrte?aﬁg éér%lgfg) 61%‘@9rally

protein 23066 H sti1di ne

(rntramg%@gly pﬂ_ rn{g’ggerpgr@jg)%ec\ﬂl)a\or qug\up (topieally o TRey payhleeeadministered in
the forrh ©QsdI@ions, ;ﬂ)ﬁ@@& (’ra‘bﬁ&’(e2 %&@%YQCIM@ mic %SU%@? 2htmént¥Rreams

2007/ 08 112 000138 Gene Descri I on
or 961) B HROROTER oS S A AAE o PP eTanS BRAR AT Tan)
pharmaucreﬁ’tﬂﬂalIjz’cﬂﬁimar/rgl ligedron saiie frltﬂrs)hre:l exteIe i3 solverds, et{uBifers)

ool g B SR 258, 0 DA L3R 288 s 1.

1000, prefgiablyt b2-10% 51ikg of bodyl WBig\1488 pdivRistereRTBe R 8@ lekpediedty4
admrnr%HYrP&ése%ﬁ@WQﬁﬂkorﬁérg laDleB& 19BdBGacioud Haily‘andurt B tndAD -

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.

EXAMPLE 1 - Cloning of Gene Clusters

Identifying and cloning the actagardine biosynthetic gene clusters from A. garbadinensis and
A. liguriae.

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
fragments of ~3kb were isolated and cloned into Ncol cut pLITMUS28 (NEB). The resulting

plasmids were introduced into E. coli DH10B cells and then analysed by Southern
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decar boxyl ase 28629 orf25 Putative di am nopi nel ate
30946 - -2 406 (1221) MIL - LYA decarboxyl ase 29626
wo@ed2@8sHinase 31860- -2 309 (930) VRS - PDL 3POBEGB2007/000138
orf27 Transcriptional regulator 33248 - -3 367 (1104)
VWF - ANS 32145 orf28 G ycosyl transferase 33600 - +3
hybndm%llan ﬁgﬁgﬁhegﬂ?gbe' O[?%?IG%%@% R@ﬁﬁr@%lﬁ%?&nt#ié@grﬁ Shbfhitted for
sequenﬁﬁ ¥$i5-iS5946R rgy)e@@ that fhjs glggm idpsignateepL LTAGQE consists of

DNA ertbeting tieg/ana seudir8llgene fidr 3ktaBartmbibicsyNBeHE aie1 ) RegetrRE With an

7 1047) MIT - TPG 39019 LE 2 - .
wpstreaf{ 650 o6 fevEia LARPE = abiibp 3l FLIPGR e heppraEs pghe regior
downst@ssmmfélyﬁhp@ﬂlwlanm @ciM)l ustrates the production of an

expression cassette according to the present 5
i nvention. This ex_Fr essi on cassette, plasmd pAGvar X

The prifges Y/AST OB n¢)RUAC TOSR ware degignedlbaped upparrsnasericeriroot
pLITAGOA! Uaﬁg tHeB8 PridIeRas a PCR B8tk @&g%mer WL B 4pR 14T sGRBche)

nt r oduc ell, such as a strain
and pL{SABR1 35 2 BRI LSOt P el os RAAceTY s Generepriand
designdtecBBDEI¥@AVed (A. garbadi nensis A actA). This plasnd,
a derivative of the vector pSET152 (Bierman et al.,
1992) will integrate into the host's chronosone via
Two cosig ligtaries amereagdnesaied ks dlenind=Rqur3ds igested feridnec DBArfwad.ed
garbadﬁ@ﬁfs AfBe 39M4é Qﬁd RQ@LHE%" l@(ﬁgﬁfBSAWSEQ Qﬁttonﬁé ccyglg{ @SE&?COM

remal ni nNg w genes
<Strata€!ﬂn6?sefﬁv'ﬁé%ly élgg@iﬁ‘iuwm@@@rﬂ EH@U‘I?Q?"@@HE{WV@S@G@U@%WM Sraithern

hybridiséa@én @éiﬁgSSBQVG Vﬁ'mﬂ@&%gr%%s Pr@ﬂ?{ e%gqgryyp%é\?& to hﬁbrldlse to

nstructi ar X Unl'ess state
SBDIGRMT GhEged s ttbroh B ey Ra Moldr@cngo8eds tobes
O/SBDING! 206d SBDh&-2sKine mesrﬁleE dérlved frﬁml@hGM&tDMﬁ% Mgasuiiensis

and elegéﬁ}%/ci%m%@envgg romI ey gﬁ[]\@ fgo&%\ gqur @hag%g%p}ﬁ grcgi)gse.

DNA washieolpted (friorreeatbﬁoemlé anﬂsbmuezncdfnbuwme enmed;l T8pNdeTi. Oine 5

oS LA AT Bl P

Departraery of Biosigmistna dJréiversiipl Ganabridgak pri mers were desi gned

to introduce a flanking Xbal site at the 5 end and a

Materidkgbhdl MRithedsvi a a silent nmutation at the 3' |eucine
regi on encoding the actA. This fragnent was
Stéingduced i nt o dephosphoryl at ed pUC19 previously
di.ge: - Vi he region

Bade”%fs Q%ﬁ&\"a’g%da'ﬁﬁﬂ‘%&e? o‘rrﬁ"%’ﬁ'é’xé?‘{ %Jr”ﬁné%%dé T?:‘ItgegactA to the
gdiaent downstreamorf (21758-21836 inclusive) was
anmplified by PCR using the primers O AGvar G6F and

The COF@'S@\@&‘H?@Qﬁ #38 Obt@ln?%@’]? Sgtagepenpl ate. The priners
were designed to introduce a flanking Avrll site at

o b BB OB B P S BB e 1S © o e

dephosphoryl at ed pUC19 previously digested using Snal
to yield pAGvar2. The

30
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pl asm ds pAGrvarl and pAGvar2 were then di gested using
Xbal and the PCR fragnment from pAGvarl recovered and
w@bkonegBlint o dephosphoryl ated Xbal di gested pARSVEGB2007/000138
the correct orientation of the incom ng fragnment was
determ ned by restriction analysis. The resulting
Hraer d pAGvar 3 was subsequently digested using Bglll
——and Avrll and ligated to the annealed 20
Primgringgitucl | hQ-dRs  pPeaencediE3and O’ AGrar 4R gener at i ng
O/spp@ar 4. [Boe Pl asMrEGRAST8CACSHTS ACERICHMTAOGGNACSG
di gest ed [usi ng Eca% _ﬁg{l Xbal __and the resulting -620bp
fragnent |i ncl udi ny PHe! GrARET el o i gonucl eot i des

'O/ACmmanducedsohnto S d:}ézopcemen@cbaedl gest ed usi ng
Conlhl Al v ar-X%X—25 The

OAGTRRn ofl Advar X 93??9{358‘86?8%?%%%5' ng the

respective oligonucleotides, introduce a Bsrd site

Southerndiybridisaien mutati on at the amino acids 6 and 7 (C

and T respectlvel y) with respect to the actagardine
lingeof te can be used in conjunction with

DNA hﬁirlﬂi@@ﬂfont d’iSbééﬂﬁérE% Rl slng 1% If)l@o%eﬁ#ﬁm@)rmﬁﬂﬁéﬂelmg and

te to introd encodi ng targeted nutations
deteCt'%{Wt Sb’Pp'ﬂeﬁieby %‘?ﬁlrl‘ﬁoacgerdﬂ‘g t‘éﬁ@lﬂd}l@H“%"Pﬁl n the actA
nse 8¢ gt I\/PLE Host Cell This exanple

eon of a lanti biotic-producing
The DNfosftintersist wasinitiailycdeparated tyrefjaroge gel diasrople@asis and transferred to a

nylon rﬁé?ﬁcgérlaa ﬁé’ﬁg?ds-hrﬁltn Wﬁﬁarﬁ ! helKZu? i&g vQ&R&%&SﬁAD éb‘cBlCe"gene The
time ta'@@l fat dapurinmiog ®f (ye DD 79imB33 WHWMWWOQMS taken for the
bromop@@ﬂ&tbmécrhélﬂgr @nd&@ﬁlrﬁ&&ﬁﬂl&el@ elgﬂf (ﬁﬁ‘)@aﬂ)‘? 5. Q§ nH foﬁﬁbe‘%

agaross, 361 The DNl e 8N Ay oamicai ofradih 3 MG A1 NaOH and

then nesitraliset usial OgEMeriact. M NACISpts 810dbrh f0RBerIBAED Mine@ch./CoMplete

. Wi l.d- e A, r.badi nensi s e Redirect
blottlngtoé&q?n[%l%f%év)?saaec%@qt%igeﬁ%@m tp%égl%éprgﬁaalmum 9f§p|n§)n After
removinghthe biadfied meafbr@idXrdm the vabuunhit was itit aiCds/ Al done tebqaratge.

: del -1
The DIEhE: Ss-f BLRR BRch 1 MOfER" INA B HOR dua 89571 )
transillygpigater (UVR) lead Reeps IiFtQ PVra eoxpvilengh of S%Er getfor(SFAIM)
S|tes and was anplified by PCR using the plasmd
ft Ngiggydiat e together with the priners

Colonle@' t&Bb QEreamet! Ky 1HBRdisdtionetdtrdtishiredtonBldRfordmMemBARE Réthe

100 r ct t he Redirect
diagnosisgh, ot e aiapvad SRTcodb s BRI YOR A T e the
colonies apdl pressingvitntly SiB8d ahin 1o greneredfetivg ttansfer RafiérdndeqiElwerA.
o0 RO 0 O 5SS 93018 B g v
the me@k@ng WG r¢rﬁp\ra§l\/ﬁndg>rerzﬂ%#f0r7hy@fldl‘§¢t@nR@cﬁlreeted Irrih@Reclwl user's
manualBREhBhIcAtortRBAGEHBr ifer SRR Lhi  region allows

he generation of non-pol ar, unmarked i n-frame
Glﬁb@me@ies 2B8 JURYbpras bERGAkekbSe Of the same

Kk t et al., 2003). Th d
ONA wes Bis P BTt TR S PRES YT HOEI S 6R o HBd 00
hybridigatian oven (CViFH) d:dﬂewinghylﬁrdi[semh the nte@nbﬁaneg&am&rﬁe fS129evbds of
5 min af Po%%ﬁi) %@Ure-ﬂﬁma 22(?5%%3%(5) %{)\E %3(135?733 %%O&E%%%galyp
sulphaiie (SIAS). dheset Washes Vieee faligiedivithi ensegemssaﬂes CbH3 ACh 4nBwWasrSs at
68°C u&H%‘i‘ X stQPL @CIG/QSWS%} tl%ﬂ%gwb%ng AbrRidAGn Ih'%%r ggé §§§35r9|g-1

t ocol eneratin
ando@b%%%f@A Sﬂ?ef%ﬁ@geﬁtm@amenzd uping §B ermbrﬁﬁewgre
the apranycin resistance gene (aac(3)IV) and ori T
flanked by FRT sites but was generated using the
primers O SB52F
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35

and O SB53R together with the tenplate plJ773.
CosAGL4AC was used to tranform el ectroconpetent cells
wWo@RooE083el i ET12567/ pUZ8002 before 25 bei ng chai/GBaioeao0138
with A garbadinensis follow ng the Redirect protocol
(Qust et al., 2004; see also follow ng paragraph).
then deMaRpe@asltdcbmhehtidcinithd RooMeigBrs Menwf tAGIPMRCABS nRR6A for
filter h bncrouDeYted from the chronosome of the wild-type producer
YPOdiaE OB,y badi nensis A actA. In nore detail, to obtain
the A garbadinensis L1 actA strain above, CosAGL4AC
Softwargs used to 30 transform el ectrocorrpetent cells of E.

The coﬁégdsugéq%éﬁysmg é%@ ugirnggl i é{ﬂ?ﬁg&olﬁ% 5 dB ?ﬁé'pse'%Uence

adi nensi s. cintr exconj ug an
a"gnm%fﬂtegit%egluﬁtﬁwv 'e‘ﬁ )lﬁ“é@qmalﬁ“ﬁnmgm Ta! (BLAST,
NCBIl).rounds of growth in TSB wi thout apramycin. Cells from
culture 6 were plated onto nmedium 65 and i ncubated at

Resultggf;dcﬂjtu §”§ days col onies were transferred and
&d over an area of approximately 1 cnR2 onto

medl um 65. After 3 days incubation at 30C the 35
CosAG4 ched cells were transferred to nedi um 65 contai ni ng

The codRIHAOYSAE! 4anrﬁa|f1é Q@M@SBBQI%B%Eﬁtdf BanQ?:l |E’cgétgh from A
Fol | .owi nﬁ i ncubat i on Fs sensitrve

garbadiepsifnRed e%@@ak\faﬁ 88s @amg%DNf\re@cqu@eﬂw@r mqqt?@grdme

prepeptiﬁeedwlé @enema@ lbbaﬁ Qséfézfé:%z% gagié(&t)g’ OCFT‘W}?@I%%’(%;%%S% Iée-ﬁ%edlately

upstreaé% Bf tg% ﬁ’? ?%e?rdl ﬂe %ﬁpgptl e |reg?patloéaprfs§%k@ac h
recoganlh siter fer pmttasendbysgd obthe l@ﬁ@r padt:ﬂ@frainIa@@@umﬁr%ophﬂiglé‘cleavage

ot s SEAGHEHPE AR LASKS PR BASPLE ol ki
ala-actagandipgtositinely epssavedlin termentatitinyosoths of A. gfadxadmbas imwnstream of
the acth b@ﬁ@ﬁestb% 18RbS redfImR? W@klﬁ%tﬁoﬁ&'é%ﬂ&?sﬁﬂgﬁy FARL&PIanm

not roduce = 5 actaqar I ne

Prote'”%?rﬁ%ma ofESMEII R Ide Nt TrPA] the Bessnsidin gane plisiest Bs putative
gene h&é(l@erdh&fizsgﬁatéiﬁ adipt a@as EHoO@htftcB Bé'ﬂnVJSI@eoSEQé bt kiR oBigae

0 roducer cel |l
actagafg'”ewr‘%ﬂeaﬂ%% Cg%@é'ﬂg Hs%xdlf%'é’r‘ |an Bv QR PTRAIT AR RED [4REING
frame dbSignated sct6, thgeisdocatddiy badbwnareamrof anfvserafodéde 3€1-tino-acid

protein Qﬁtﬂ%%&{?e‘?\ce IE@ r‘?tg% nggd/s ldgﬁtﬁ@% g’e\%paq I C6‘g<§¢'ra L%ﬁg anc}n%o@ggrgases

Iosynt ene ters enco
The rolg pbihe @tqn@ﬁxy@ﬁn@e@t é@t@r ibetievad o u@wtma@@mdmmeamam

oxygen'&he@ﬁ@%e?ga@tﬂn@frbrg IdBoRf adtdBRRtE N l(e%rjsg ) |erﬁ§cfb?1‘°tﬁ aLH 4nf

ilitate con{uga transfer to a ero ogous

'°°atedl§§|’°ﬂd°‘ﬁ%ﬂ"eﬁ@d§ hecPRA &S fregerarad aé>fR dihe p%modm of this
orf sho®$§ Béﬁ%ﬁ@ﬁilhﬁdntw%h%ﬁd@h@g% @vbﬁmﬂ&np‘bhbﬁ réd Rs@?é@ulators.

Postion R AS1e CoRAER P R aoCRSAPCB P FA Ay ARPIVS 812 amino-

acid proteioriyat ishowsessgs bruectmigzeine(~250% idenByNHIABT trarespoér peentaes.

This puza(fl(/e Er%&e% 8%8?;9\%%% ?ﬁ%s%ﬁ%‘n%ﬂg hﬁp'?)%s&%sf%r tqe gﬁoﬁl’crbef modified
antlbloi&mﬁﬁ@ﬂ sl 2ﬁwe(a$ﬁm<atagg eeBlenies Qﬁﬁthecﬂecomtéarybfnerﬂemf doli/msiream of

actT shbR'sir@RIMCEdY "o%?nh t%r}gﬁorﬁéﬁ?gla% kfn%?é@&%dp Xllllﬂ bindin

cassette (H apr a) enco an ofi T
proteln%{elspectly@{y é?gchgtém(ri( Ap }heemgn glsﬂﬁ‘mﬁélp geng @g&,‘,tgma Lséer/ge
monocyté@es |GrdyesehReal, %Bﬂﬁa@ delraRstatetRRat asl%tﬂﬁlﬁd«nmée Egﬁgther with

d
a penciip g FP 08 it h ory OB LBk s QYERRA saerna nisin
resistarCes@lgtesemde oCarsiigols yeres withickidse pgadmaityabehd HA ary Mditate

H 25 1 ively

thatthe?@ gé% ng tﬁ%%ﬂgﬂnr e%@%pr 05 %g%t?n esm%%é@%ﬁbed by Gust

et al., 2004. The cosm d CosAGlL4HEapra was

subsequently introduced iBgo S. lividans via

conj ugation. Apranycin resistant exconjugants of S.

i vi dans/ CosAGl4HEapra were isol ated. Three

exconjugants were used to inoculate TSB seed nedia. S.

l'ividans, A. garbadinensis and A
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30 liguriae were grown in parallel to provide
controls. Follow ng 48 h incubation the seed cultures
wowere/0siEer] to i nocul ate a range of four differeet/GB2007/000138
producti on nedi a nanmely, AAS1, GVl, GVM8 and TSB.
These cultures were incubated for a total of nine days
CosAl®R 30Cwith 1.5 m aliquots being renoved from each

fl fter 5 7 s incubation. The aliquots
The coggpBCosalbS Fortiadie 20020 HB8 e Brimey PRAREBERERt op
Actinomarestligtiniage Pedu@hcd Bnaigsisiazddentifled HRna lg@ﬁé enadoamb% é4b@hino-acid

| f
protein it RS S B hORAMIRS isHicpbissRbes) OB B e Patots
the cosprigh€9sE 14. |Wﬁ haveitermeitiais ee@)esmﬂthne\aene @s 6§A.t Tiee amino acid
sequen‘é@ %$§1@cb$e;5efpt|@e &'tl% %M%er@ﬁ%rh a%%g]qr(es% &sidues

bserved around of the wel
'ndlcat%'ﬁé?%atgawegt qifheswmgrewe%msvncb@wa(ﬁﬁw f HeansbSFR.dD 212):
CosAGl4HEapra (S. I|V|dans/CbsAGﬂ4HEapra) except for

[ ernatant fraom rmentations in
ne s A R A B s B RS g e e
64 activity was observed 5 around wells | oaded with
AL larg@upesaatantwiivrorReberamentartnnseOfre SR v Ad sARNS LG ML UcAC
64 any of the four nedia. Hal oes were evident around al
V\Bl | S | oaded V\A t h Super n*a#.ct*ant S f r*Qm*%ELi*%&?f**gz**e** ***

Ilgurlae fand AT garBadlnenS|s ere growth” wa
supported. Al haloes vwere consistently generated

The mJtétQ)%t\/th %M ﬁkvmldcgen g@é tyr%gelr%) \'R}.tﬁ' ? ld%aucg[ﬁ %hto g\fttagﬁréine

1 oNn
and WOHb‘Jl tberef%eot@md&émwshfg bwmass rveecauwampm(ls-n@‘) atdigsis. The potential

producﬁéf@l@é RAR ?Bﬁ@ldfeﬁtﬁi% ‘nh@osz@bﬂ?éH@stehgrhSn&tal IShtibiotic. /?n ('):Pen reading

vi dans Eapra confirmthe presence

frame tW’tt“ﬁS PLRPHPS R PHigd %ﬁad%eé%ﬂveéﬁﬁemﬁﬂm@om that shows
sequenaé a(rrﬁ))aﬁlfyt 2638 1dEhitg) to TRESHER HAEN Iﬁ&keﬁ;td’)ﬁfo@s a6 cedd PR StrR

protein Sn£ Bat ants..o sumari ses

ApRe Rt BV atnly S8Ber Ridiien i e SavieGn Ak orei
gene exdresion. e sausncelSmiBarity (3¢ P/djamﬁmsﬁabﬁmﬁ@g)ﬁ@vns&eam of ligA

suaes BRGNP A1hedm b BT kBl CalE AT e

potentlﬂdﬂ@&tmdm mpditeatipmef th@ihgﬁ prepeptidedl manatwt ccmoo @iithe fdliowing
downstfe‘éﬂ'\ &2/ rB%dﬂd‘fréTﬁeZ JaP T (hé’gld@x)eﬁép@@ %ﬁ B c?r?ofglgélingT is a 575

Act agar I ne Eapr a
amino- %I%?I’ eﬁtw%%eoap@p@ q\ymml%to.sgverg AB Frg@s(pgrterg\}gang'g)r@emg are

respon§iBid fotied @o@bﬁ@ﬁélfﬂ\bﬂﬂe f@‘éﬁﬁéﬂé'ﬂf&ﬁfcﬁc&rﬁ%‘@&&#@ns%@%ally
| dans

a ar di,ne,
mocifofhgRstp (i RERRH S HedFoisbe euiogge ASGBEVENMER By CosAGT,
the nexBorlf Huwikiream@¥Bg NericoBed foc & 8d7 hivinoMaid otsinReithetig@hce similarity

~38% fEh g

(oo FEL GG BELEE B0 o BOBRILCAT A4 £ ot
bellevew%@@mﬁ@yq@amﬁ ingorporation of oxygen and sulfoxide bond formation.
Positioned downstream of /igO 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.
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(Mr2H) +2 991 Al a(0) Actagardi ne MtH+Na +2 A |
GML Not detected 7.06 937 Deoxy-

i guri ae

actagardi neB M2H +2

actagardi neB M+2H +2 41 WD 2007/ 083112

PCT/ GB2007/ 000138 EXAMPLE 5 -

Anti bacteri al

Table 1 A%dn%kétfo?ﬁof%&A@lﬁ?§ﬂ6@% 'ﬂ@Bm@n?%bﬁ%d #0mA. JaP®adinensis.

varl ants produced as di sclosed herein above were
The Supes€pgtiveater brakbpae sequange {Somited) nst a range of
Gene | lgér@ﬂthﬁt ~Mni mehl NPbSitibAT Y CqIFGamer fiSiz@Ms( M |Gtart @hd
all organisns wt excepti on of ,Streptoc
pneunoni ae were det(m&ed by tjwo-f ol d(%pérl al O(QRR?
orf1 H@bdﬂ:‘i@tﬂbl @ro@ﬁr{ uti on4>48:m Mael I er --I=H| nt onmﬁs (3t4h ) ( MHBIR - RCG
W lor e—cet %—to—\%"__“—_
orf2 ﬁyﬁg]wettcgl %PE%LH concen??%‘{‘ 20323 480ng/ i i ﬁs V-ERA
orf3 MHaknAAAynvoWedemrcﬂMIﬁms%M Cs)-2for S>518ﬁlr5éﬂ)rmﬁ\(%€e-TNR
erm ned by two-fold serjial antibiotic
\glgl[&¥‘lglghs in Brain Heart Infusilon (BH) broth
orf4 §up@1fe'dela8@d Wi th 4¢ @0%15ﬁ91cal cilum chi283 (&) . VGE -NY3
o5 &t e‘!@l o AT T CT Ulgl gl _ggpgTt | 30 ST OGHo F@olT TIOMRR - TVR
wer e DreoaLed and stlored accor dard
orf6 | ptoame/adeningel y gr oA brdtdh clutd ur eg 1REFS6YI | B RAS
CRRhRkbEe 105 to 106 ¢FU/ ml by adjusting to an
absorbance of 0.2 - 103 at 600y valent to fﬂ*”L
orf7  |\4EBOWRNd 0.5 st andard®® THEY wer &l t her 416“’-’&?& YT -YDK
o6 |IUHKR&BS 1100 1n brc@EgsIegs:assays vver@m@esa‘wrrre‘dsli(nFRG
duplicate. in steri| wel L 15l meret a At iA—a
orfd | Pyrwptadase of 200 F;|1§§616601[9‘8 %t h, 25825 7'7@5‘ VSD UDPS
orf10 ﬂ%k&l’é&tdrc 20 pl 1 jagoéasi28es p+3 condexstr@dt)on| YSRgEGT
|{n A%rgg/ to 0.06 pg/m . The 12thiwell of the
|‘ﬁ°¥ "B19'¢'F2° pl ate cdntained no gntiniadrobial agent.
orf11 \éadnserépnmérams used aAs1t6 + a4306ene® ant|iIBt199) f pMTE - TAD
. centrol— ' bat : | .Cle:)ﬁ,_AHG
RIS s S I R T AN
cbeﬁplaerdlcamrrtpheedtovvest concentratl on of| drug tha
STOFe 0158 T1pe/b F+f aCCT 55 (TE8R5 3l MBD - GRS
orf13 Sdaur ra?trgHs Wrt S. g'p5| derm6 is|S. pneum)ni(a%@?lawg
18Pp10229_33 SHlOOO 11d47 R6 Actagarding 4,4 <4, r4 16,8
orf14 AR BarspoR protéin, AYR-A0m5e0 N¢7380%4| 79, <4 766,(162)8, BMBAB RGR
<4, <4 Aa'0 Acta arldine 8,8 4,4 8.8 88 8,4 <4] <4
Aindit) Act agardine 32, 16 8, 8 <4, <4 8, 8 8, 8 ¥4, <4
orf15 YREtALHER. B 16, (1131624 1183516-316, 16/ 285,(168)8, BMES - RKR
Deoxyact ardl ne B 16,[16 <4, <4 16,16 16, 16 16, 16|<4, <4
%WE@%”E‘SNNR Anallysis NMR St udi es on Act agar di ne
orf16 amb@aﬁ)é@brtajétramdl niet esR- $$r62®t fescopy 2(8(0&84@) TOUBP, - RKG
and N \Wwnao onnnnsn-F | ' Sed Ir ﬁ5~
orf17 éér@'aﬁ’@#&eﬁaéﬁsgsul 10898 ¢ 258%%1 f:’rom proo?l}ger)s b1MS¢\ ESE
orf18 a@B&agﬁhﬁjoﬁ&ubﬁrat@ar biazli2Ae r<i98Y9 ard deox4A5 (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)
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actagardine B (A

liguriae).
did not permt a conpletely unanbi guous
it was consistent with the strurCTGB3007/000138

shown in Figure 4 and sufficient to confirmthat

deoxy-actagardine B from A
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RSS DPPA
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further al i quots of t he Pybop solution until
had been consuned. HPLC anal ysis at
vari abl e anmounts (5-20% of

starting materi al

this stage al so showed
After conpletion of the reaction,

t he di am de.

a

t

| the

he

m xture was 15 diluted with 30% acetonitrile in 20mV
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15 only brief exposure to oxygen. Plates were

i ncubat ed anaerobically for 48 hours at 37C with the
wor@7dgFiined as the concentration of drug wherBCHGB2007/000138

mar ked reduction occurred in the appearance of growth

on the test plate conpared to growth on the anaerobic

QoRsF@tioP behe plashids ARt bact eri um acnes Test
d from3-7 d%arowt on

o NS e P50 S BB B Dy
constructioraaf@lastion pAGTar ipgiown)in Figuesh THE bkensdisdanl tgrﬂﬂi‘orbl&fﬁ%; h

upsirecf bithe 8%, of RBARH 212 & 1o le BUGE s il TS SRS hOIG egion
at positia #1632 was amelifidddyMIRvdirmite Oridest@Adaad1§H axd O0&var02bR
(pnmer%@){‘gn)ﬂ pLﬁhﬁfmféér 4 ﬂ% :f% I'I'Hégﬁmbr% weid 8Ed; éneed\{\l:%trpglfcg a flanking

|nocu um |l n st mcCro
Xbal sitgh iy 7RY 8ng e Fghl S"‘@F@/ﬂﬁ”enﬂwaﬁ%ﬂait@eii jcatina it @tebding

the actdli Thig ﬁé@ﬂﬁerﬁﬁﬂé@ i@ aHRE RE dbphosbidrlihed Waice s pYé‘Jtvth Ng:(ﬁ;@%gted

repared and stored according
using gfaéﬁ R’é\/ﬁ,ﬁ A5, 2001). The assays were perforned

in dupl | cate with Vanconycin and dindanycin used as

o o AR DS oy L S S0BL B1ES ar o
(21758+3183p mhlgsum)@/ascmmphh@ﬂbm%mﬁ lueing treqeimeara Oi ABvaed5Fcdg
O/AGVAMIER ﬁn@p[nfm&@q as %qgﬁ;{)lét‘%nﬂ%c&r%é}? e}endetslgﬁ V\?}%D ﬁt%c@ﬁg &9 flankmg

on the test plate conpare
Avrll S"%@éﬁ\eo‘io PesQiANIEN G0RY wite ahthe Frand. meeate$Ltiimg PEIR pediect was

cloned P&y d@hﬁﬁgwglr}ﬂbt%l pﬂJC¢@br%V|bﬂ‘sly718E!ra§éﬂ uﬁrgd;g@gﬂrgg%tldo@%%vaﬂ The
plasmic B G AR Wl Coriets g et Bor BF R aesnep o

PAGvard at@ivaredcnk aidnde Jntade fhogihorfiateX B4l tdigesfed pRAGIARNAE correct

onena G0 SR KRN G IE ol ) SRR BT g
plasmidAG\GEY §9T s UBeAEdtly tﬂ’abskted @sindvB@l aat des! algalgaltsd to the annealed
ohgonué@ét@%@ ePAGlaro 5@@&%@4Radéqe§| |ﬁ§£9ﬁ(é€}9a(f‘f? Cls rﬁﬂéﬁ%@)ﬁvam

deoxyact agar di ne- oxyacta
was S”W%‘fﬂ%ﬂg'wwsteﬂ%@g FGPR an@‘a?@ﬁ andgthg: requﬁl@g aﬁ?@pzf%mnmacludmg

the annéfled Bligodhag6&ldes int8ddced O BSPE 38 pr&aed:
e 9 m' Ca2+ 4 . faecﬁrum ?i)édl fié%(u\?&%%ht and

Xbal y'ﬁ 9 %E"ef’té?éggé}‘ﬁ%sllzl (VRE) +200 pg/m Ca 2+ >64 >64
E. faecium 7131121 (VRE) +4OO pg/m Ca 2+ 32 E

The reg@goq 'pﬂg}(é&g%%sé?c%f o) Ce}naﬁ,? Tg gh]egrei \S/)%él)%ﬁﬁucggﬁagsl @troguce a
BsrGl siigyia @il @B anytatee/A) treandoo aBls GameliiC RABT fddREAN el POIth respect

to the a@tgéémm%gb"tld]eGTﬁis st% cé'?ﬂLB' e&é‘%d B?’gbngm WIM@SH% %ﬁr%%% Bglll

S. aureus SHI10
site or qﬁyﬁﬁtre%émlglts to 'strocam BN enqediog targrder myfationstta 2my dighe

amino acids encoded within the actA peptide.

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.
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S. epidermdis 11047 16 32 S. epidermdis 11047 +200
pg/mM Ca2+ 8 16 S. epidermdis 11047 +400 pg/m Ca2+
wagoo78s3ipnuenoni ae R6 16 16 S. pnuenoni ae R6 RCDGB2007/000138
pg/mM Ca2+ 32 6 S. pnuenoni ae R6 +400 pg/m Ca2+ 4
S. aureus 12232 MRSA 16 S. aureus R36 (N$SA%216S S.
r . 4 A) 16 SauresR39(l\/RSA>
el W1 (MRSA) >32 S.
The strainrde @grmm:qm/@):mus 212!|IZSd aad hestSor\MBre6 ARSI rianB2of ﬁ%

actaga%eﬁt@ct%? %vﬁ%ﬁ)\ ﬁé%stra@ wgé'lée%gfartn \ég‘ﬁ nq !&R <§ g)f§843 gﬂ}ﬁgﬁﬁwnms

using thesRedirget tapfingéqaiti v@ow@mt ¢INIRSE)02>Bipstly She eqgiareafiaNA fsom
the cosﬁéaseﬂe(d\@%}jmg%%m Wels r\(geam QRS ddsdettc SBdel-1. SBdel-1

consistggcgﬁ%éﬁg%gggg%gan@ I(@ﬁ?@?\é agcg)ﬁ gz;rgflgg Ei/ LR recognition
target (ERIPS@E hnd WSE)npthéB bhert R ugling M Glaémid iRIs7 20 tAS template

oo 8y P S8 S PV i o S o T

NO: 10@resaeqﬂu@y cﬁodjowuog cbher RediSet protpenl GEBRAAIG 26@4) 32tA bUSHsACE 4

was rep&ded V\'/'IﬁSSB%‘eI @g%ﬁélété&ﬁﬁé Zo%%d caeac Al q’é& c&fi! aﬁjaarlr? e{élg%gBdel—

aur eus acid-res
1 cassejte W%?Ubﬁj’@?ﬂ‘i'ydea@w@ld frem CasAGIA Ay ﬂﬂm@d@@d eZgision following

step 7 &fuisd Rédire@ﬂbr@tdb@lsgeﬁera@ @é’sﬁ&@%ﬂ%‘lﬁeé@val bBthis rggbﬁbﬁbw§ the

res S. aureus usi di c aci
ge”erag%ﬂr‘g 48" eg’gé@”%fk@:zmﬂ@a& %?%O%%%%W?”e%? repesieq secof twegme
resistarbé, m&ker (Bustiadial, Z0080-res S. aureus CS22 16, 16
Fusidic acid-res S. aureus 8325-4 +200 pg/m Ca2+ 4, 4
Fusidic acid-res S. aureus CS1116 +200 pg/m Ca2+ 16,
The seqahd sfRgsiofi censirotitbnrvess iSenginees tre (GSOETs2A8 ipgputd beGaRoduced

info A. %ba&r’rﬁensis via conjugation. This began by first inserting CosAG14AB into the E. coli
strain BW25113/plJ790 by transformation. The ampicillin gene of CosAG14AB was then
replaced with SBdel-2 following the Redirect protocol (Gust et al., 2004) generating the
cosmid CosAG14AC. The cassette SBdel-2, like SBdel-1, houses the apramycin resistance
gene (aac(3)/V) and oriT flanked by FRT sites but was generated using the primers O/SB52F
and O/SB53R together with the template plJ773.

CosAG14AC was used to tranform electrocompetent cells of E. coli ET12567/pUZ8002 before
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 A actA strain above, CosAG14AC was used to
transform electrocompetent cells of £. 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 30°C. After 5 days colonies were transferred and patched out
over an area of approximately 1 cm? onto medium 65. After 3 days incubation at 30°C the
patched cells were transferred to medium 65 containing apramycin at a final concentration of
50 pg/mi. Following 72 h incubation at 30°C, cells sensitive to apramycin were selected and

the respective patches used to inoculate 50 ml flasks containing 10 ml TSB and grown at
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Fusidic acid-res S. aureus CS767 +200 pg/m Ca2+ 16,
16 Fusidic acid-res S. aureus CS858 +200 pg/m Ca2+
wago7ags11Fusi dic acid-res S. aureus CS741+200 pgr/GB2007/000138
Ca2+ 16, 16 Fusidic acid-res S. aureus CS1145 +200
g/m Ca2+ 8, 8 Fusidic acid-res S. aureus CS872 +200
30°C, ﬁg ﬁf@%ﬁyg G&onﬁ §Ng\vgas pgxré'cﬁ“ﬁ) ead Ut SadPly<ddd SesRy

usi d res S. aureus CS60/

PCR usp@ pioomagentides O@ﬁvamgmné %@w@@ssP@? PERfiuEl§Sf esize
consistéQfth g B@Iet@ﬂ?of tHb acddA E&JQ:J Wer8 geMdrie¥ ah lé@l%llélgéﬁﬁd%ts of

mupi rocin-re t ant hyl ococcus.
fermentix protis R AHB 93 Bk ingse ghasanies 3 ot T9EREG. 16
actagatd#®. 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: M C val ues agai nst
peagioes Or gani sm Deoxy- Act agardi ne B

Pr opi oni cter| um acnes P37 (lab strain) 4, 4 P. acnes
This exampleqliugtrates thecgiPsessipe opactagargine fem e A" gwoy 0Oxgenp cluster

ina hoﬁ%@@h%ﬁ?&%n&ﬁ-%dﬁ@bel? S. %ldéﬁs 8GAESosPEAR Brdviieydn diemtive

Lin res) nes PF289 (clin and co-trinazol e
meansroé%”eﬂat'”g aCt\*’@bWaé‘aTé"?WF@ W’qu?ggéeégal nst C.difficile
Al a( O - deoxyact agardi ne- Deoxyactagardi ne- Organism B

The co%neggf Aéﬁ%%lﬁl | Cg 71_7()5 ﬁ’gﬁlrl]né: tEéj bl&}yégbeigg%‘f?ela%tgrsilncodmg the

produc§¢r efiastrgdrdine and deoxy-actagardme B do not possess an origin of transfer (oriT)

necessary to facilitate conjugal transfer to a heterologous host. Using Redirect technology
(Gust et al., 2002) an oriT together with a phage attachment site aftP and integrase (inf) can
be introduced into the SuperCos1 backbone of CosAG14 and CosALO2 replacing the

neomycin resistance gene, neo.

Construction of vectors for heterologous expression.
The cosmid pMJCOS1 (supplied by the JIC, Norwich) is a derivative of SuperCos1

(Stratagene) in which the gene encoding for neomycin resistance has been replaced by a

cassette (HEapra) which includes DNA encoding an oriT, attP, integrase (inf) and apramycin
resistance gene (aac(3)!V). The cassette HEapra was isolated by digesting pMJCOS1 with
Sspl and recovering the DNA from an agarose gel. This cassette together with CosAG14 and
CosAL02 were used to generate the cosmids CosAG14HEapra and CosALOZ2HEapra
respectively following the Redirect protocol as described by Gust ef 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.
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 30°C 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

decanted and used undiluted for bioassays and HPLC-MS analysis.
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CosAG ?A%Béa%gepgd nﬂg%ns Jadsne Eltlﬁagrgi é)&lé‘ﬂ)t@&r wehe Td%\gb@ mtﬁ sup%?@tant from

e starch t one pe
fermentaliqnsd ESB o/hgresisl hages "‘éﬁ%ﬂ%"l*?@e‘éj N%?JP@F% aS“"ng ("l’é%@s%“"‘d’

5  around Wels I%Qdié’di vﬁfh%@eﬂnb%pﬁ'orﬂ f@mmﬁﬁ)r\% olSQItwdé@@@FomﬁNh BAg bf tﬁe
Agar ﬁ’% ,ﬁ pp GNIIt
four meflg e e et a9 e BJoaend WS Rty i Sy oA
liguriae B&@MOQ@'béd/gemd&@bheEe GrogyitGvBs MeasitedeAtl haloes werg cankistsotly
[ fl0 e
genera@@%&mﬁﬁe flrgf) d%l—?f |¥19hr19 o%ac@é% tEle&Rg’J aﬁtﬁlmggg\ a?g%%ﬁai
reductidnun ittee digraetedd the halbesl was evident.on Muel | er H nton broth
10 21 g LB For agar plates add; Luria broth 25 g Agar
| og 50 WD 2007/083112 PCT/ GBZOO?/ 000138 . SFM SV2 So
HPLC-I¢tH @ualygeofgh@w&%a%ﬂ@m trs iopRNtations 90S JvidpyEPHIC Jora
confirmAS&predénce oPBBIKANEth ¥SteBtidNAesNg 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 8. 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/mi) (min) (m/z)
S.lividans/ GM1 83 6.75 981 Ala(0)Actagardine
CosAG14HEapra (M+2H)*?
991 Ala(0)Actagardine
(M+H+Na)*
S.lividans/ GM3 33 6.75 981 Ala(O)Actagardine
CosAG14HEapra (M+2H)*2
991 Ala(0)Actagardine
(M+H+Na)*™
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)"
A. garbadinensis | GM3 24 6.8 981 Ala(0)Actagardine
(M+2H)*?
991 Ala(0)Actagardine
(M+H+Na)*
A. liguriae GM1 Not detected 7.06 937 Deoxy-
actagardineB
(M+2H)"
A. liguriae GM3 Not detected 7.06 937 Deoxy-
actagardineB
(M+2H)*
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CaC®B 1 g Adjust pHto 7.0 TAE buffer TSB Tris 48. 44
g Tryptic soy broth 30 g EDTA 3.72 g Adjust pHto 7.0
wa\joass31lpH to 8.3 2TY 65 Tryptone 16 g G ucPGEGB2@7/000138

Yeast extract 10 g Yeast extract 4 g NaCl 5 g Malt

extract 10 ¢ Adj ust pHto 6.5 - 7.0 CaCO3 2 g Agar 12

EXAMPE;; g| gg !ng}\o . 2 Bioassays M crococcus | uteus was

zen stock into 1 OmM Muell er-Hinton

broth and grown overnight at 30C with shaking at 200

MIC Detepmyinatiomi of this culture was used to inoculate 5 300

A selectmn o@fheMé%Ell\t@ rddhiifooéé cﬁ&ﬁ’d'se%él‘\eth éﬁ@ﬁe Bvl%feﬂe&gb‘ kel BF Setivity

pet ri di shes. di arret er
against %ﬁﬂ%.%?ﬁﬂ?ﬂaad\é'mm%m@bﬁ% gonpentigfions §410k) f56 Al proariems with

the excé?pubﬁ Gﬂ&%ﬁéo‘bc&@%@&n&\ﬁné@w&@ deter@fned tbb‘ %N(S—W’(al éﬁﬁ’ blotlc
aiuionsf FRfiegtp Bt ﬂ@%o@a@&me@&ﬁaﬂhga‘ﬁw e 9@@/&%{% toa

final calgitnmn chngepitratiort dTdOQlighne sSMinienuen Inhidhaf) eoricediratong (MESS) for S.
pneumon%gld\?a?% ?tlgtgﬁmgeé tgftbvo-fglg %Bnél gﬂ@bl%ﬁlﬁ: Sdlh(J) *%dnon ugwntqieart Infusion
(BHI) bretagupplemeoiad elﬁh oy r:ajcmrardﬂoede dibydrate. tmlnscuplpbh egeint
stock soMibhSvEreaithdréy arﬁ)Cs‘%Qf’ég %9&%1% INEBSS %H%r@ﬁ?uﬂ@r
gui delines. Typically, for preparative digests 5 fag
of DNA was digested with 12 units of enzyne for 3 h

Achvely@tfovtlh\gibtfoﬁﬁ@ﬂﬂn%@ defk dirrgaab 3bmthia 10588 168 GFYA Bﬁlladjuétﬁg to an

absorbagig L7 51 3 gBim puhienl B MEES s e PehpHIskGFhon

diluted alfoetheh 1g&3t ie drdDNA Tha assaga lvg sagbrioymedjadagisatah sterile 96-well

. el . i 7 3 P 07/ 00
el I e T T
concenteatien fﬁ"l@gé@ﬂlﬁw Bl 9Hb ngpmi. rﬂ'@@tﬂlZﬁt\eeIB@ thre mi'CrQHB’k@ate
containdt Y #titidiehid ntT%nccﬁﬁ% r\2w§§ G5 aQ%?QI@ CFnIQ gn(ﬁd’:’é’[l‘cﬁd%%ahty

wer e i ncubate rpm

control. 5 iates “@é%%@t%ﬁfr%r&ﬁféu sbakln@ 107 16729 HONTatS "ot FrgshIC
defined 69 tHedbWést GorkebiraRn dPERE Ihat pRRIUEIATIVEsibIvRFdvth.Ncubat ed

for 2 days then I m was renoved and used to inocul ate

a 50 m flask containing 10 mMl TSB. Using 1 m

I nocul unE &etioti&l fagbiig B xusus ClEsBIrale [Soapndsmals| sipeairtoniac

o _were _cgrosred [69212eadR33 ncub@redod ori1@41days 6 30C,

250 rp Cells fromtihe sixth round of sub- culturing
Actagardipg o ppl‘,Af ed 5% Fentit9.Bugi ni§. &t 40808 r pm f o< 64
ACtaQarWﬂ%uf es z" : d Eb‘%_g_a_fﬁlv o8 t hen sHhi ated
Ala(0)A 1 4n'13n %v arm8'v§_urla ‘ﬂ41|-'\ m r\lA$\4 & for
AIa(O)A%iégagrdingeb'm,ul o 8rg P T4 <q T Figi g T 1878 =4 =

"l D= S = H ST AAL 1 Al

Deoxyam gln‘- b\1 0 I Illlﬁ',h:)D t :tl ul]l§| ULJ-‘ ﬁ\ gc?‘[ 5?’61 uTit g 8IBI(II
Deoxyadthiiite BV 161U &4 1A Y1918 1T TI9R)/160T W6°U'” e A A

cel re prared ono Medi ufT 65 anp fncubat at—30¢;

S
ernentatron tor heterol o ous expression
EXAMPLE 6 - NMR Analysis

NMR Studies on Actagardine and Deoxy-actagardine

NMR spectroscopy (COSY, TOCSY, HSQC and NOESY) was successfully used to confirm
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.
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15 50 m conical flasks each containing 2 glass beads

and either 8 mMl TSB or AASl1 nedia supplenented wth
wmadorasMirz acid and the appropriate sel ective PCT/GB2007/000138

antibiotic were inocul ated using agar plugs or 250 pl

of a -80C glycerol stock. Followng 2 - 4 days

[ Acubat | EF #)m 1.2 m (39 er seed
_WEXAMPLE‘%—@*F’ ﬁqu‘S&Q quwé ate 40 ni E)f /%hg respect ive
The fO“(RIUIR? HQr‘i\}aﬂ\'ﬂas cﬂ@gb)@l dohgdrefheB weRh&R, iff Wigide gﬂigj @%O@nﬂ ¢he C-

ds. These cul tures were incubate
termma!aﬂmdez'@tﬁ@pfﬁi'%r 9 days. 1.5 nl whole broth aliquots
were renmoved periodically fromeach culture for
Compoand|Sysicturby bi oassay and/ or HPLC— I\/S anal ysi s.

————Fe{—nTe..tm‘ion the isol ation of
Compoypd,\ _ act agal di ne %*efgﬁ‘a m'%nl cal ifl asks each

contfai ni ng 2|gl ass ,Qeads/‘an 50 m |SV2 nedia were
Iinocul atl_e,d 25 Wltlﬁl 500 pl N?/l % off A, liguriae cells

froma glycerfol stock. Fol I ow ng 4 |days incubation at

30C, [ 250 rpm 12/rﬁ—\( 39 r seed |culture was used to

IIi nocul atﬁ 400 m in A—conigal flasks. These

cul tures were c ed 0C, 225 rpmfor nine days.
h

The—gutttre— centrifugation at

4000{ r pm (Heraeusl Ngep):f;t ech I\/qgafuge) for 30 m nutes

Mafter wHich|the pennatant nwas decanted fromthe
pel | et of cells. 30 Fernentati on of| A. garbadi nensis

vior fhep-agol ation of actHagardine and A a(O) -
actapardine-250-m —eoentcal—+tasks—each containing 2
Vgl ass blsgas and 50 ni AE\S nedi a werle inoculated wth
vI500 pl 1(-¥a®) |of A. garbédi nensis cells froma gl ycerol
°tcc ol oﬂu—ﬁg—g—dﬂys—iﬁe&b‘a{—i—eﬁ—at 35 30C, 250
V“g 12‘?#1" (\% per seedH culture wals used to inocul ate
vumoo M IBLysAAS in 2L conikHcal 52 WO 2007/083112

~PCTH-EB20071-646138—f+asks—These c—u‘Itures ver e
i ncubated”®t |30C, 200 rpm for eight days. The culture
broth was harvested by centrifugation at 4000 rpm
. 30 minutes after
The Syr&ﬁ%ﬁgﬁ{ﬁe%ﬁ%&@gg{ Zﬁ%\/\%%ef g{\’%t ed fromthe pellet of
cells. 5 Isolation of Deoxy-actagardine B for MC
Generalprieesiirey! JPrepanaion of cerapaindsy 1 ) was added and

To a soNitiAGf Wedx-aeiagaiimatERbmySDinatoithkrappropriatt emirent! adrhayand

oo Sy RIS e YA P 2300
a solutioh pf Bardotriaeole-¢ si-oxyvids-hetblis eqipbnsphahiuy hexatuofenhosthete

e P
HPLC toliellopr the eragesssiof he sxagtion adgiag dirther quUﬁtStOIﬁt@eEFUbOP/SO“&WB until
all the &Q%& %tté}%nﬁéd fdeACbhRned. HreSeanafys@Gh i th@ﬁadﬁlﬁ) showed

0en concentrated to a &boka {%hg uag&r
variabig AEHels (RO LOTGRe SABIGe o PGB! N RECin dar P& s
diluted WitAB0% Ace®dnithe @t FonaKpl axpdeds @rmsphatmumspmb GtOnt) artd the

col umms 5 that . h en e- ition
monoaa A PITEH Y PR i P FERE L sty RaF el ly Table 4. The
approptialel frastchsbyere mmoenﬂraimtmﬁﬂ"/uafﬁbeloéngm&ﬂ eslumdhed degaliechby

loadingG) r%ﬁérg%%lt@ﬁwgg%ﬁﬁryt %I Wio“?? Q%Or\:kg) LAY RYQS é’wsgﬁﬂ%ﬁtl)pf

nol col umm
washed by sesntal eLOOYVIthBYheaHENN VAUPDES ofi38) %u 8 a@é ﬁP%r%EaOltShe

methar%e BE PRV ppliAE FhEtioRS gBvd e iBAredBrodRitsaRvhite solids.
0% net anol fractions, these fractions were pool ed
and concentrated to a th| rd of the starting vol une.
An equal vol une of 40 nmM pot assi um phosphate pH 2.5 in
50% net hanol was added angh t he concentrate then
| oaded evenly onto three pre-equilibrated SCX Bond
Elut 20 columms (1g). The SCX colums were initially
washed with 40 nM pot assi um phosphate pH 2.5 in 50%
nmet hanol and then eluted using 1.5 colum vol unes of
250 mM pot assi um
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phosphate pH 7.0 in 50% net hanol. The el uent was
desal ted by | oading onto a C18 Bond Elut colum (5 Q)
W baw/okEd2 been pre-conditioned with two col umPeDGBAWS/000138
of nmethanol followed by two colum volunes of water.
The col um was washed with two col um vol unes of 50%

asngRuntiN e PDe 6 NBIFANOB N- Sth A ARRBFoBING ok MRS xamide
VOl unes

el ut ofTow ng the addition of Two colum ,
Was oialtRd fpmsUpkg o deoRARRIRHIE HerHargimetrainylprwyiamine
accordir@rtd Eenkra) Prudeddre e dyiBadBing, 88% gy, (i+rmH B asicoridig7o®dfound
9802by HPLC and LC- M5 anal yses were pool ed and evapor at ed
“to dryness. 30 Isolation of AI a(0) - Deoxyact agardl ne B

JL)%WP'VBe% 29ta£rdﬁe I5 gy (50

M’%&Q@ﬁlgﬁtlon of A Ilgurlae and | eft overnight at 4C.

Was oB_tBﬁleﬁ lﬂ%ﬁﬂﬂé b&fbllH‘@& dé@i(}la%ﬁabgl‘?jlderﬁ Enfug) ﬁé@n%?rme‘?ézme according
was washed ,sequenti al

to GG“P% r%’& “%I bﬁégsm Helt WR'dt Nﬂ%\r&eh CB'?“'P@GH%%@ found 1020.0;
[M+3H\3)] caesiatet 680% fehdestad . Deoxy- act agar di neB and
Al a( O) deoxyact agar dine B were eluted 35 fromthe
garinpoung INid3doxnd clagarting Byeé-(Brdithettoliamipsprobdy!) bdePdrine]
monoddBRNENRL- The 100% Met hanol  fraction was concentr at ed
to athrd of the original volune and was then dil uted
Was objigingd §pe the coipling of Rgoxeedrg@dBe BarpOH36B2007/ 000138

dlmeth%hﬁ{opwbyﬁ}plﬁér@ﬁhe S&fé th3eh&al bcRRP Wlé]@ﬁ‘%d 4-5k’}'e[M+2H
SO g%@n oaded onto four

27 Calll"EPlﬁfed 18I1g|5m@“ 4.4 o vvashl ng with two col um vol umes
of 50% Met hanol. Deoxy-actagardi ne B-rel at ed

Generetmpomkn’e@ Rmparaiamtm‘abohrponnuhﬂ/-bol um usi ng t wo

Asolutﬁ;o%I éfnfﬁe aé;? Prrg‘:feqf% Eﬁ% {(]_}%gl no a%f@ﬁnrg\gllapor meﬂwgoriméamlde

concen rate
(0. 4ml)4\®aerﬁreaé¢mwm a(sowtiqmezﬁhynZ@UtaaQaﬂwlﬂay-BlsmgomwmwnIum

hexaﬂJJr@dﬂomé/ (RBLALAH q}n@ nw anﬁgo‘ﬁfpidgﬁﬁgl @/léﬂ?kg&lg?' 88hmol) in

condi t| ons describ t
dry dm&%@f'f%vafmdﬁ@ o Bi%mw%sas thep sddeiggnoiutiog f Qeoz«smm

Actageﬁﬁ]héf Br@mé\ BNy ingSiIiMoiedraias (1smras ﬁh@lﬁrﬁ wal et eQ room

n 5% ACN i n 20 hos
temperaey B 1 h oS HhiCH m“ﬂaaw@i GRLETR H ROSoRE P
aqueoud phosPldte AuﬁéFZﬁJ-IMshds@éh%&mpTetéZ@oﬁﬂeflsuBﬁ&(otl& éﬁamnéﬂﬁhamlal The

reactlo%%éﬁ&%&%ﬁ &Jﬂ% %Fovﬂnthé%%%uje_gus;mgﬁa@ ZZ(%@?a/ﬁdAfhe& )éu%%va%n pﬁx%sed
throughﬁn@iPeBﬁmcaEthaﬁwnIO(SWra@)tthaim@a been piendpmifioned by washing with two
columlN&cﬁ&Nr{éés @e@é% ﬁ@ﬁ\éﬁﬁf&ﬂb\n@d &i OM\}J Jﬁ‘?é% Wa?p PLEh@ B umn

anal yses) were El ut

USI n
was elgig aﬁ%né\%"yd@@dwp s@amawaweﬁem éob%l 18 8%%9@# 300k aguspous
methaﬁmymﬁ@ﬁactﬁhaov@beai@%yd @:malg@éﬁku M FRCUSE Bhidinffh thé Bifbe-

H m at, Retention g@y éf%? m nut es 15 NS
protectef] SpUing Beshies Yo GV apoGLL GRS 319 o He v sy pon
dimethywmatniden(10) zad tippedidé (E8uBmas Aﬂdt(ﬂb-raab‘aﬂaé @mioe pfdﬁé’cting
group.%rrgp%gg g# tﬁé iréro]é% i@ﬁ\&&ﬂ@?rﬁtgﬁ&% ':fllclfllg(g?a daa ?rrﬁugle% consumphon of
the starting material the solution was diluted into 30% aqueous methanol (20ml). 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

concentrated to 25% of their original volume and desalted by loading on to a preconditioned

44



10

15

20

25

30

purification of Deoxy-actagardine B fromA. |iguriae
Wi th the exception that preparative HPLC 20 was

wo eqpaiosBd t o resol ve Al a(0)act agardi ne and Act BOEGH2002/000138
followi ng the SCX Bond Elut step. Eluent fromthe SCX
Bond El ut columm was concentrated by rotary

C18 BeWARIOt elirem (F00mg) Whick WaQSubsahu@mpl waBled 8/S3eqliértigl elution with

wo cof GRSt T P e 6% =Rliedts Tshilr Excpotipyel B8 '
approgriatecfractioss gavettiee deshrgd potagabs ivhise ecmds.AI a(0) act agardi ne

54 WO 2007/ 083112 PCT/ GBZOO?/ 000138 (as confirned by
27 fidéoxgasipagudine Rlesal t ed usi ng C18 Bond
Was p%p'éFedcéycé‘r@W@ t@%enéﬁﬁ%?dc‘e@ﬁg igileind b@&i/] %}%@Fo‘ﬂ{e Eﬁd FHoc-D-

rate ess Tl ve
a'a“'”%@rﬁf’t Y'S'ﬁsW*@t"'%i:éa@ké'Etﬁﬁg?? 5nf°k5'1‘dW -Qgar di ne and
043/188 a(0) act agardi ne. Col um Capitol HPLC Ltd C18 - BDS -
HL5 - 26052 15 cmx 20 mm Solvent A 30% Acetonitrile
| Qor@finad ROt Ia D)o hasplaadiee BH 7. 0 Sol vent B 65%

Was p%@?k‘d@c&&dk@ébﬁ ré%ﬂ(\él POt as I uml_rils)hcg)xsypac"fl a ne %?nd Frao?,r{_n

isoleuciinn2R% yield. [M+RHR" HO@@@ated' 29DpifourBW.8 T =. 20 m n 100%
B T 25 mn 100% B T 26, mn 100% A T 30m n
' I¢ gargingB End 20 min: 1 minute

Was pfdp@ﬁetdlébB(Srdm'é t&@éﬁé?éi rcﬂﬁhur@'ﬁﬁﬁﬂ DQ&l@l[eﬁﬁdgﬁrdme B and Fmoc-L-valine
plor esi s of was carried out as described by
nsso S 1R

e | gplculated 5&@%%%8@ Hels (0.7-1 % were

pLepar e T uffer contal ing a final
é'goug\}m[‘ﬁ?g dium 10 brom de to

Was pedplag amendadglte geeval pafcetitre 2Did Dyoxyhactdgghitine Badd Fmoc-L-

I i=n n was n xed
phenyl\é%ln gﬂe in zMaﬂ-géﬁrps({%lecg%v\%jr@qﬁga eg(?b)ﬁdoé)t he gel
a@&ﬁ&ﬁJn@Wlﬁ‘ Il@%?@)'deéxvaktg arfihelpaMbda DNA- Hi ndI | | di gest
|adders (NEB) and run at I-5 V/cm The

gel

Was p{gpa(pq) qo&e&'ngaw gwera'meﬂwﬁe%f@"p%%mﬁweﬁ ?%B'a<Fmﬁ

lysine Wi 4520yiedpi+@H 2P cReglanerigond, BN fovam agar ose gel s DNA
was exci sed from agarose gels and recovered using a
Cagenuld X el -Text(0)dedxyactadartine BQ agen) and el uted in

r i r f
was pftbaft agibiBlng & bR oR ke i B hallfied and Fpper
tryptophian i $fyo vigk. ﬂ‘ét%k%édia@UlateérWﬁ%D foredl®@9.Dy di gestl on
of DNA with restriction enzymes was done using E
coI i DNA pol ymerase Kl enow fragrrent In a typical
58 AR IHER ANTIBAGIERIAL DAZS 55 WO 2007/ 083112

PCT/ @B2007/ 000138 added per pg DNA al ong with 250 M

MIC Deteetnirdfi6R. The reacti on was incubated at 25C for 15-

EXAMP

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
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 102 CFU/ml),
then further diluted in sterile broth for a final inoculum in sterile 96-well microtitre plates of

approximately 5 x 10° CFU/ml. The assays were performed in duplicate with Enterococcus
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30 m n and stopped by addi ng EDTA to a final

concentration of 10 MM Phosphoryl ati on of DNA 5 PCR
w@e@dogtis2z were treated with T4 pol ynucl eoti de RECTIGB200a4000138

37C for 30 mn, following the method described by

Sanbrook et al., 1989. The enzynme was inactivated by

faecbmsﬁAﬂIad; oM BhcludGad @Wefe?&c@‘cﬁntrc@@ﬁaﬁ %F?Ji‘ Qh N&oﬂ{y'cﬂrbs%f reference
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only B FEATER 1 VRS PolsP Sre PRLeIRGnoToBCabaons RarpHaEs wit
the NIISAdefiasd B% frectontdriraish qrﬂmjg wereaefarkad m@mu@ b&skredh the

epndiiartEer QR pOY FenedbiatanBid 5 Byt & M patebisr Pl ate
v/ h of final I of 50 or
D%ﬁo’%%%*é@%”&%—% W xture. A typical reaction began
Test\mrgqﬁnsmﬁ weretselgrted jreme3- 6 flavioraivin aleYikans4thateren oz QOYCAYL
supd@rﬁbnt&f:\/\/ﬁ@ﬂdﬂ&&hdd?ﬁ)ﬁ-@ pg/n:ﬁp ﬁr@Q’P\VW@ens Cawafﬂréh %fhe(V\?éBans

0|nt units of th erm)p
'“°°‘§J8‘12&P¥ PH%‘& C\ﬂ}ggy SiRpEESionith SIfglR colamies iy asyewdaﬁiw&eg foa
density e§diGalétrto the MERariand.6 atneaki(ng)of oFunnlmtﬁeramethr?e@Jted in

f
stenle%/Cégé)roan r{a‘fi hgc%nq \7%55"[9% h? H/e[l) gpcrtgfgred?atﬁslz, %Bioxwéﬁy -']-%q
CFUpoll yimerfolslesevialsantilgietit dilntibr@ weireperéarmad irkdteridé wpteodiiic tock

soluti %rﬂa&&ﬂ%@ﬁéqg%gﬁ%%@g%&}f%g% 2001). The assays
qﬁ%&%@é%%ﬁwith Yarcomycip Bed Géntamycinased pis pafgdergd antibiotics

for qaARy M@éﬂ”ﬁafe@%ﬁéﬁhb%@ - angg%blﬁé’légbrt%of?hd@@& 57@(5 \/Jith ﬂwe MIC
deﬂr%ﬁner ati on of SBd were as describ

and
&s ﬁéed?%‘é?traﬁ'f‘)ﬁf’g‘érﬁg Wb?ﬁ??t m@r{e%[eductlogg)@grgrredpp mﬁaé]pgearance of
growiﬂ'f onmthie tast pntSEShpdrs SR QMeNs @n The dhaerdsid coﬁl’ré\@kﬂé OAII REnipulations

were é&@@éﬁﬂ%@ TTTJ%C&@%f%ﬁe%gdla with only brief

expoSINEAT PRYGEGAGGACCGCACCAT CTACGCCGCCAGCA
GCGCECTCEGT GTGTACACT GACGATCGAGT GCGGCAC

CGTGATCTGCGCCTGCTGAC
Culture media were supplemented with calcium ions (as calcium chloride) at 50ug/ml except

where higher concentrations are indicated. MIC values in pg/ml are shown in the following
Tables:
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O AGvar 04R 306 CTAGGICAGCAGGECGCAGATCACGGTIGCCGCACTCGA
TCGTCAGT GTACACACCCAGCCGECTGCTGECEECGTA

W@EDGHEIBCEGTCCTCGCGAA O AGrvar O5F 307 PCT/GB2007/000138
GCCTGCTGACCTAGGTCGACGATCGT (O AGrvar Cer 308
TGAATTCGGCTGCTCCCCGCGCGAAAT (O SB50F 309

S{E , %%Lnd Staphylococci

ACC O 310

GGGOGAT GCCCGCCCCGEGECCGGAAACGATICGAT
CATGTAGECTGGAGCTGCTTC O gBo@kctddakdine- Deoxyactagardine-

orgARGHATATATGAGTAAACT TGGT CTGACAGIH ACCAATG B
ATT%CGGGGATCCGT CGACC O SB53R 312

M. I o R PR A K T e AAAAGGAAGAGT ATGAGTATTCA 8

E. a8 @IABBTIGGAGCTGCTTC 5 Prepar atibon of pl asmi t DNA

E. fata48 ot 2 Ao Wi dyzepared on a sqyral | scale (1 gss than
20 . e at i . by inoculating 3 mM of sterile 2TY

E fag?al'gggdggn@gé H?lrﬂgél%he appropriate antibiotic ®ith

E. fagpig F £31481 OfFes pi cked from 2TX4 (or LA) agaB4pl at es.

E. fabtiem Cud 1 21 @REYEI08 py/Rccdiat ed ovegani ght (12- 166h) at 37C

E fa@é}grn?ft}%ﬁp \ 5%94&3';]%&@%15 were col | ected by

centriftugatio 0 xg for 1 mn and pl%lzsmdDNA
E faggiyai%dd” using Wzard (Promega8* M niprep kit4
E. faaggon ehi7ag20udrhicagranuf act ur er ' se4gui del i nes. Hea t he
E. 6855 10570 +h@J 9fh dareparations of up to 100 pg,of
s pl ai{ﬁ?) M ., 30 m of 2TY cultures were grown and
- AP, extracted using a &agen Mdi-pr¥ kit,
S. aqre}s| RSB (MGSANEOPregimfGeét urer''s i 6tructions. Al |
S. a@b@mqmpggpao@f,d/,qr@zw\ere checked by a conbipation of

rest on anal ysis and/ or 15 _sequence anal ysis.
5 a%?%p%‘r@% on of cosm d DNA Cosrri1§ DNA was pr e{?ar ed by

S. agrauscRh| 1889 1g0BE/MHCaGf sterile 2T or LB contaBning the
S. a@ErBHAN@t-e0gRIni Ick®t i ¢ Wi th singl e col oni es g cked

S. edil MR od70r LA) agar plates. e cultures 0 were
eIlglncubat ed overnight ,(12-16 h) g? 37C and 250% pm The

S. epidarmidis\ 1A04L 209 paiek@@d by centrifligati on at 4,00r pm
S. effiddemnidieus04epan grhl Algaf uge 2. OR) for 20 min mnd Cosmid
S. phPoniksRé at ed using a Q agen Mqdi-prep kit agcording
s o2 t he %%%ag}fgr e2r+' S guidelines. 57 WD 2007/083112

- PIEETP e, B815822Pr epar ati on°and transfornfiti on of
S. prafemonipR®{Petueimi CE coli cells. El ectroconpetent E.
S. aw&lsi123ddRsver e prepared by the nethod of Dower et

. . Aliquots (60 pl) of conpetent cells were

S a%%%m%é@ﬁg%)ce and 1.8 pl of ligation ni xt ur e or
S. auseusdipt MRSADNA added. The nmixture was pl aced!® nto an
S. aeble®30QPRSAYL i on cuvette (Sigma 0.1 cm and tgansferred
s. adrQusRY8 (@kE&\ roporator (Stratagene

aerl esct r(g or a)t or-1000). A potential differ ence>3%f 1.8
S ayeeps i (MBSAE, 200 0) was applied and 0.5 m 8% 2TY or
S. alr@isiVedli (MRSsubsequent | y added. The cells were2t hen

S. adr%m(ﬁfﬂ{_sﬁ{_ 37C for 45-60 nmin to allow expr>$§si on of
Sathuevg%t%g ic resistance genes, prior to plating on
i p( {ate selective nedium 10 Pr epar &% on of

S. aleUs YISIMBRA) >32
S. aureus W99 (MRSA) >32
S. epidermidis 7755298 (MRSE) >32
S. epidermidis 7865688 (MRSE) >32
S. epidermidis 7753921 (MRSE) >32
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Genom ¢ DNA tenpl ates were prepared using the

procedure described by Kieser et al. (2000). 15
w@egEt: on procedure for Actinopl anes sp. PCT/GB2007/000138

I nt ergeneri c conjugation between E. coli and

Acti nopl anes sp. was perfornmed foll ow ng the

procedure described by FbinzeA n et al. (2003),

except, the strain E. coli %/ UBB002 (Ki eser et

al ., 2000) was used in pl 38‘8‘3’8‘1‘ agaiunesy Depyyagtaoging-
OVQE'Fi'E567/pUBSO7 (Flett et al., 1®97). Exconj uBants were
S. epidcaEl @RLEsh1aMR$@t ched OUT over an 20 areass;

approximately 1 cn2 onto nedium 65 or ABBI 3 contai ni ng

50 fag/m nalidixic acid and the rel evant sel ective

3 deRs' ﬂtl\jﬂ@'vamgggaip;t%s%c lgﬁﬁ-ﬁes}sfﬁw?%hﬁﬂoc%tcg%oﬂ%ﬁéﬁr 4-7
Organif ur es. Conj ugation procedure for Deppehstangydines sp.
Fusi@badiditee ISg@M@IsidB25c0N] ugat i on bet ween E. cad,is and
Fus@&é&d’!egg}’&ﬁéus%ﬁﬂbféﬁs performed fol | ow ”9 %QS

. rocedure described by Kieser et al.
USigG AHHICH o YSWEPY transferred and pat(:he?j2 d4t over an
FUSI@lcerad -@p Praxeus@Sés’dy 1 cnR onto SFM cont ai 82,ag 50 pg/ m

Fusil@bdidieX sCasisdsasyd the rel evant sel ecti y§3§nt| biotic.

at es i ncubated at 30C for 4-7_days prl or
Fus'g%a%dgrie%' aLhes“fgggZ% i nocul um for broth cul ?%JP%S

Fusiqrggriiceres S. e &S5 Strai ns  Name Descri pt§. 66/ Use
Fusid€hdiepbasiesisicserat i on of the bi osynt het i 1gene

E nsis for the productio
USl&J:y% o i ne. SRR %1049 Act i nopl anes Act?zngél anes

F“S"@‘éﬂ'}’g@P Re?equs CRIEC31049 arbadi nensis A $hbhhi ch the
Fusidic dofi-geBeaunas Cseen renoved. 58 WO 2007/ 083412

Fus@g({loqgggoilr&g@éz%&f +%U&m%§qr i ption/Use HA

F (Fxg(g ant act A genes Act i nopl'anes
usifig gy ?ana%?ustcﬁéﬁﬁl"ag%/‘r‘ﬂ”ﬂ'&a t gene clust & 18] guri ae
FusiNChdiBreb 81 aurdue CSPDRe lighmi Cal+ deoxy- act agatélitee B

Fus.a}a&fi?reggpméﬁIc@ﬁsﬂzowagunmwI A genes. 1£3§heri chia

Fus"l%% errelS g’ h?uéeué %EB%(?Q? F&'@'F% %o ln: ggar g DHIx(LJ% ‘%g heri chi a

Fusidigpqid-les §| aureus §S641+A¥hofreltQagt at ed DNA.  ETBL2667
Fusidis adierles Shdureus @ish 145Rbeu @pfiicz2t ransfer of DINA vi a

Fusuﬁf?g‘é our%’glgl ﬁp nggzzéggéglrgzgag%\z/\zgiig/efg: 3?'988 %0/ i Strain

F“S"i"%%%ch‘ﬁ? ﬁa@‘ir%’ﬁ CSBeaAP #9/pY 9380, Faci | i t at es® 8t he
Fusidiaadptet 8daures @3bimend pyimbCaza cassette 32,32

Fusidic acid-res S. aureus CS22 +200 pg/ml Ca2+ 4,4

Table 8: MIC values against mupirocin-resistant Staphvlococcus . 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
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fl anked by FLP recognition sites. Escherichia coli
Strain containing the plasm d BT340 DH5a/ BT340
wo aw7josiat i ng FLP- medi at ed exci sion of di srupe¢DGB2007/000138
cassettes. Mcrococcus | uteus Bioassay test organism
ATCCA698 Streptomyces Host organismfor the
120thet erol ogeuss |1 vidans 1326 expression. Streptonyces
st organi for the heterol ogous coelicolor B757
112dt;|>(zpr essi g‘% @tﬂr ept omyces Host organismfor the
145het er ol 0ogd8u® ci nnanoneus DSM expr essi on 40005
108Ant i bi otig8 Antibiotic stock solutions were prepared
in water (unless stated otherwi se) and filter
sterilised by passing through a 0.22 pm M I Ilipore
Fi ToRs o: 150l VeleQ B8aiRki 3oy Btk tdliupt DARO! were not
sterilised b (Sanbrook et a/., 1989). Al antibiotics
were stored at -20C. In nedia where apramnycin was
Orgadsnl, MgCl 2 added to a final condenkyAtdgarine 10 iV
PropQ'cfnfb@cﬂ‘br?mﬁJcﬁt REdP 1o stRin & SE OCk) Sglol(J)t i oi]ﬁdeg_l(()iong ' 10
con ration icillin (anmp ny pg
P. a%?éﬁ;ci n (apra) 100 ng/mM 50 lag/m “Chrbenicillin
P. aqiegfk?6100 ng/ M 100 | ag/ml  Chl or anphehRcol (cm 25
P. atrgétutigg7a et hanol 25 lag/m  Kananycin {kan) 50 ng/mn

lidixic acid (na) 25 ng/ 25 lag/m 15

P a%gsb%%/ﬁ%tff%lgsllz PCT/ GB2007/ 000138 Cadsettes Name
P. aages BFA8G (grebroBetit Pt i on/ Use b SBdel - 12.2462 PCR usi ng
P. at¢riae PE289t(@ih asd @Ftriresizogires) of transfer (or4,8) and priners
apranyci n resi stance gene flanked by FLP & SB50F and

recognition target sites. The 5 and 3' regions

Oﬁ%@hd?l\/ﬁ@@a@é@ag%%@b%@éﬁ to DNA flanking the actA
pl as a genE rom A. gar badi nensis. tenpl ate.
SBdel -2 1462 kisi ng the Contains an origin of

transf er (depxyRptagardineprPemyactagardimyci n resi stance gene
orgdristnked by FLP gQ SB52F and mecognition target sites.

C. g BTk ng thi pl 9773 as aampici 1 in resistance
C. dijigitec! 91 #00m Super &os1. 4

MICs0 10

C.difficile strains 2

MiCg 10

C.difficile strains 4

Table 11: MIC values aqgainst C.difficile

Organism l ] ]| v A vi o vit vl IX

C. difficile 37779 >8 4 4 1 4 1

C. difficile 19126 >8 4 4 2 4 2
MICs, C.difficle 2 2 2

MICq C.difficile 4 2
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tenpl ate. HEapra 5247 pMICOSI Sspl fragnent isol ated
frompMICOS1. Cassette consists of an apranycin
w0 e®7esENCe gene, origin of transfer (oriT), PCT/GB2007/000138
attachnment site (attP) and 0C31 integrase. Vectors
Nanme Size Resistance Source Description/Use (kb)
MateridBIK@EnBASvar 1 3.1 anp This study. 449bp PCR fragnent
generated wusing the primers O AGvar01 bF and
The mANRs PRI AR dséEirTExanples RL TAGOErchOBREvs: Nt 0 pUCL9
reviousl digested using Smal. pAGvar2 2.8 anp This
Sshmedy. 91 by PCR fragnment generated using the priners

nd 0]
o S SRR TP B LB BT o
contaipeipeiBe hefobawindihgredienigdy. Xbal fragment (-450bp)
cloned into pAGvar2 previously digested wusing Xb 1.
pAGvar4 3.3 anp This study. Anneal ed ol i gonucl eotides
AASTQY AGvar OBF, O/ AGvar 4R ligated td'§#Svar3 previously
Sombglsgaeg{ ed usingog Il and AvrI | . R¥pwmeXepiodeapra Thisg

study. Xbal oRl fragment (-65Q fro pAGvar 4
Glucopg gat ed to pSE%@Z previ ousl| y di g%glfbé%l 857'ng 59

PeptoR€ ORl / Xbal . Varslgant act agar di ne géar@@s can be 39
ass ed and .introduced into th ts chronosone 54

DWCQIFPS%FHI'W? t ach1 t site attP. Cog%L 47.2 anp and 9

YeastEhiractst udy. 40282 bp Sau3Al DNA fr%ﬂﬁ*rent neo. from A20

. Igltgége cloned into SuperCosl prgyifusly 7& gest ed
Ad’“S{b BonH . 60 WO 2007/ 083112 PCT/'G30D7/ 000138 Name
Sl ze Resi st ance Source Descri ption/ Use (kb) marker

GM1 CosALOZHEapra 49.1 anp and This stBdy. CosALO2 in

Lablemco meat e)gra%t Brain Heart Infusion 37g
Peptone 49
NaCl 25¢g GM3
Yeast extract 19 Arkasoy soyflour 20g
Soy flour 109 Mannitol 20g
Glucose 25¢ Adjust pHto 7.0
CaCOs 59
Adjust pH to 7.6 LA

Luria agar 40 g
Mueller Hinton
Mueller Hinton broth 21g LB
For agar plates add; Luria broth 259
Agar 109
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10

15

apra. encodi ng neonycin has been replaced with the
HEapra cassette. CosAGl4 45 anp and This study. 38168
whpooSagsdsd DNA fragnment neo. from A gar badi nBCEGS2007/000138
cloned into SuperCosl previously digested using
BamH . CosAGL4AA 46.3 anp, neo This study. CosAGl4 in
SFM whi ch the act A gene and anpra. hagypeen repl aced by
So a%[g)e cassette del -1. CosAGl4LB 44.9 anp and This
Yasilly. CosAGL4ARY% n which the cass@UF®e neo. SBdel -1 159
D-mahyaitol been removedgby FLP-reconbi nasgcdreiavi ng an 81 by 54
scar. CosAG14CI1I6AbS. 5 neo and This l§t E%Xe CosAGL40B in 15
which the apra. "anpicillin resista gene has been 29
replaced with the cassette SBdel -12aClCosAGL4HEapr a 3g
46.9 anp and This study. CosAGL4 i@a(‘,‘@ ch the gene 1g
apra. encodi ng neonycin has been replaced with the
HEapra cassette. plJ773 4.3 anp afdiusi@hiio Fénes
Redirect tenplate (Gust et al., apra. Centre 2003)
used to generate the (JIC), cassettes SBdel-1 and
TAE UL, 5 9% Norwi oh. pLI TAGL 6.1 anbSBThis study.
Tris 3263bp Ncol fragdagnt isolated frompgic seabhagi nensis 304

epTA( 19955- 23217 A 4rc) cloned in . TMIS28

“previously di gggégd usi ng Ncol . p{q?ﬁ/%éé% . 8 anp.

AdJUSEI@WOF@Jﬁti ne cloning England Biolabs (NEB). pMICOSI
9.8 anp and JIC, SuperCosl in which the gene apra.

2 Norw ch, encodi ng neonycin has been replaced by an
Y Sspl fragnment consisting of an apPanycin resistance

Agar

Tryptapene, ori T, att®gand oC31 integraggeoseour ce of 4g
Yeast @)%fsrlgcrta cassett % g Yeast extract 49
NaCl 5¢g Malt extract 10g
Adjust pHt0 6.5-7.0 CaCOs; 29
Agar 12g

Adjust pH to 7.2

Bioassays
Micrococcus luteus was inoculated from frozen stock into 10ml Mueller-Hinton broth and

grown overnight at 30°C with shaking at 200 rpm. 1 ml of this culture was used to inoculate
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 ul 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 30°C incubator and left

overnight.

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 Hg of DNA
was digested with 12 units of enzyme for 3 h at the recommended temperature. For analytical
digests, 0.5 ug 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.
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pSET152 5.7 apra. NRRL Conjugative plasm d which can

B14792 facilitate introduction of DNA into the host's
webmoogsone via the attP site. SuperCosl 7.9 BOPGaR@7/000138

Stratagene. T3 and T7 pronoter regions neo. flanking

a unique cloning site. UC19 2.7 anp. NEB. Routine

cloning 61 WD 2007/083112 PCT/ GB2007/ 000138 Hi gh

performance |iquid chromatography HPLC anal yses were

péumumdwanﬂelewl ett Packard 1050 series HPLC
e S AT BB P 503 ERo S 5 BB o
and 2 gipss A@@%ﬁhq @qlm@sweremcnwgbatawé@ LRP0hro SerHidtday teh oo
were feofe@andVitiiel %o Wﬁ‘ﬂ;‘FSﬁln £544 Qrﬁ\ﬁ%lk%hté nﬁnl\%ez %%szb%laﬁ_fwlﬂhe flasks

hosphat e buffer
were %@L&)@?ﬁ‘é"ﬁ?fm f?@ hith wm%wq@%nsusq@ommlama A9 ml Gigska

contaihig %o BwlTlSBEUilﬂsg nd) ikduIBm1DR%I B sixl §UBeskiveZ20lHda ol@l%\ﬂ/ﬂrﬁmere
carnet%é%t ea{:r%cubaéici)ﬁﬁﬁq%wsgﬁ%‘gé$f2%§%2%éﬁglfré&etae S|9(thpr|ound of sub-
culturipg weresnedigied ph gentriaging spé@ﬂ(rrpmﬁbrr 20 rﬁlhﬁ’de@(%}ledﬂ@al@h
Megaf@laé’)l KPSl );Kh%rEf EHTE offbrdd 1'5'%%&%0’3 3K dlg%(%gffﬁ{ 3%

series HPL i cromass
SeCO”(’%l{ﬁ‘eTrSﬁ@&'Wﬁtﬁ‘%mymxsvﬂ diugens3(18™ &ofX\iaT8P) ufi thérsorheated

cells iché bRWdBtoZAedamh 3BRING irsub&eY %lfr?b°CA9| | ent Zorbax SB-Cl8
150 x 4.6nm 5p Fl ow rate: /mn Mbile phase: A

O%acetonltrlle 0.1 %formc acid 90% water. 25 B
p%acg on)Lt Ol%formc acid, 90% wat er.
HERIEG 9M0 minutes, hold 1 mn,

50 ml Barﬁcay\ﬁa&kb eagjt mnteﬂrﬂ@g 2 g8 headslani eﬁmer@nnlvaijQﬂﬁédua

suppléorﬁ’eg\:t%oc\ngigﬁwggij&g td ané @QO?%Q%A\{%%S Pt%f %esapnﬁgﬁ |%g§ |pQ;:éllated using
agar plige op gethmifof é\z\ﬁ0°§&!y0|erq|1ﬁtocl(:£pll¢mm§’/ 4 dbyssigenbati@i/at 30°C, 200
rpm, 15KmNEe0) pbefted it Fetvas a¥ed RAn&Rlate 40 ml of the respective production

media in 250 ml conical flasks containing 2 glass beads. These cultures were incubated at
30°C, 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 mi conical flasks each containing 2 glass beads and 50 m! SV2 media were inoculated
with 500 pl (1%) of A. liguriae cells from a glycerol stock. Following 4 days incubation at 30°C,
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 30°C, 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.

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
30°C, 250 rpm, 12 ml (3%) per seed culture was used to inoculate 400 ml of AAS in 2L conical
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WD 2007/ 083112 PCT/ GB2007/ 000138 Deposit NCl MB 41362
was deposited under the Budapest Treaty on 7 Decenber
wQod3/08x11NCl MB Ltd, Aberdeen, AB21 9YA, Scot | BETIGBRIN7/000138
by Novacta Biosystens Limted. 5 References Altena,
K., GQuder, A, Craner, C. and Bierbaum G (2000).
flasks. B\*h%éé( B&lﬁ]ﬁeﬁ ﬁer@ﬁncﬁbﬁe& de @' 830 om FORSGRGLN. I°fhe culture broth was

ani zation o lanti biotic gene C ust

type
harvesk by eantrifegztion Ahdle0apm WPF@P%WW '\Wéa)ge @Sé%mﬂﬂes after
whnchm fpsmbrht whs dddanteBF@A the Bellet K ddgst on, R E., More,
D., Seidman, J. G, Smth, J. A and Struhl, K

(2002) Current Protocols in Mlecular Biology (5t h
) sbl i shers. Bierman, M,
T., Nagaraja Rao, R
Dlalordﬁmesmwn(éﬂ 9/Bwag, ad(ie_cgem) mixed BittPbepsmatent isolatesgfrareat or s
fermeﬁtgfontchg\ ﬁ JaH Ak Iéftrcﬁ'/@ﬁ’\f apzf CDH% §JsBéﬂsﬁ§nC\D§é'élﬁhbt@d @ Bond

ces sp Chatter] ee,

Elut ccgumns(jﬁigtnﬁlég r%‘@e resin w@we@pguenyllymnth f@ﬁgeg SPlUBIES otyvatgr
followe]diw thrdd belé- vones%\ﬂ Py, 50R75 bhd 10008 RkethaR6r HPEE Walyé@@érﬂifmed

e olsie ey o Spp R o0, 9o S L0 spdiand kbt Tagre

fractioas dretemmbiresdtthear c&mf:eraeateaj ip Iaapmmtﬁﬂy & gliarteldSf tRatvelntne of the

startin p%é{lz % gcg\g&)(% frﬂMv 1fl_fo‘f bro[t\ﬂ \;v!:\s l{)aded n’t:o tvx%rkg‘l olumns

I Cl ency rans ormati on
(5 g) thaglhad begn hne@mndlbbm@gw veas@mgmdb@mwlwnn voluwee pfﬂw% ghgthanol

follow&e Eﬁmg%hﬂ-rﬁ{ Jéﬁ)me@&f%‘t&l‘ﬁhré co&ﬁnr@l v@ré elufed selBEftiall Wh two

|C|enc

1)
column Yelrge BP9, S0 | JBQg%ﬂ(% meﬁ}@gplé?l%vv@fi b R A IMDRRLITPB Af 100%
methdad FIBLC GRS 8bifirhed ttgiydenENGFDesy-bLta§ara@e B in the 80, 90 and

100%%&%@8@0&? %@ﬁ |f:iasg"‘uons N%Irrefo;?cli?gq oqg'%ésclaﬁ%tn ra‘s%ijf%&}l grﬂf the
starting.voluhi@l. By eqltal vEumeRa A0 athh potdssiuam phdspbath @H, 2.5in 5@ methanol

004 bp222 t i [
was aﬁc?rea? er?rd tﬁe rr%nr?ggtr%\{g %eeﬁel‘cgé%gg'nf/ rﬁ\é&ﬁé Itlﬂgégar% q{ﬁﬁ" Bltll?éy §(?9< BBnd Elut
columpb §ks. WHeaS%mlwnn@weu@smmu wasfesowith 40 mMI mlllgew@sphate pH
2.5in %?g@&ﬁém‘ 8“%%5 'eﬁ@eog{@ng E@Mﬂ)lﬁrﬂﬁ‘ U&U%%GOM%WM rfé'té%ng
phospkate pki €8 &y S0% meg?ﬁglobﬁg@ éWentwastess(xltgg@g’oadps@F@modg &é§ &gnd Elut

columAg5 gt ﬂqQMéarBé@ﬁ r@@cn@mbﬁ&h RREARYoluntherdluridsas nietihet Bildwed by
onalganee

nt hesi s _of S UI er o
fwoc yn VelHERs aéve@ f\'h nf@ﬁ("'@fhedl‘@ﬁq[ f§2@ % S0 I?EOA and
then @E@ﬁk@ﬁﬁ&lﬁe@@ﬁc@ﬁﬂﬂ%’ ® 084 38ted GitvingBne a@lmmda‘fawo ®Iumn

volum}gs eﬁch%MZéoﬁ(a BO RnX;ﬂg%%%}I %}é‘& 81% cogtalrﬂr;]ﬁ é}ﬂﬁleﬁﬁ%

actagandtnietl as ¢anfipneschychiPleC sndt le@ﬂvlﬁmaé@es wereareoles and eaprpﬂraté@ to
dryneQ% crobi ol ogy 54: 107-128. 5 CGust, B., Chater, K F.
and Kieser, T. E. (2002). Met hods and nateri aI s for
targeted gene disruption in actinonycete bacteria.
] ation 02/ 10301Q Al . Hei } .
isolatic no/a 0,._4-A= geygine g rram Jerx ent lon QA Iguae, W
Diaio@Ae- ZSGBMKEOZQ/LDvaS ﬂ:&etﬂ RA0 ) pernutait Erbareeber linetfasesniation of A,
iourd N PUNES ol B . U2 05 s LB LORP 5B S5 e an
the redintwasiveasbed sdquagiially withielr Oheé najthes @fpvgaterfel@)NedMTOutmd
volunl'gI §’$ Eé;o l\/?éﬂafn@ l@l%ox v ctg%aé it SﬁbeAla(COZ/Henyactg?@HﬁE B Were Bluted

Pract

from mm@m Iesswastmgfw*&hﬂve FerO Lrse pf FROInMatRBe!: The 100% Methanol

fraction was concentrated to a third of the original volume and was then diluted by addition of
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15 Sanbrook, J., Fritsch, E. F. and Maniatis, T.

(1989). Mol ecular Coning: A laboratory manual. New
wOrerok/0833et d Spring Harbor Laboratory Press. VeP@E6$2007/000138

L., Herbert, K, Schiell, M and Wnk, J. (2000).

Lantibiotic related to actagardi ne, and 20 processes

wateft6 & fhﬁl%oﬁéeﬁlﬂaf éht éf@l)"/cﬂﬂ@ih!dl&ﬁ 'ItHéQéMTn sbﬁh&ﬁtvﬁ@toaded onto four

109 CiEEHEL o R g Sy PN REHAD (4 5 20011090138+, vetrana.
Deoxpatidlrding BES@ledMGAPonSHOWER dﬂﬁb&fré\@tﬂ&gaﬂmm esifly thar dolumin

volum?/lgrolf gﬂr%?gﬁ%/g %%WE%E %%6% g k%gc%hgéteg b)l?’ evaporation

0 40 A Bad Alal ) reeoxy- mmmez$|w5@:@¢Mraon:frosa@qxwam@gardmem

preparid DR e us(r’é%é Sondiend Qegﬁ%é&n%@taﬁ%tb@%w di ne B:
ASSGW/CTLTI ECGTLVCAC SEQ I D NO 12 Al a- Act agardi ne B
variant W: AS SGWCTLTI ECGTWCAC SEQ I D NGO 13

SolvenbANG, 15- SEQ $1° RGN Z0miy Petpssa hespRgsers 5.0

Colurfth 8- ACt agar df ggpits| MRLEC AR C1d - BBS=IPIN] 230G R AmnPEQ

“Solvepk B- pr 0- Act apes@IADN iB 208M PéthssiMh Phosphate pH 5.0

Detegtigbgrvcac  BEO B NO. 23 pr e- pr o- Act agar di ne B vari ant

'\"Q’\' PVEFPAKNFREREDLTAHRAGL GRCEL SFEDLREDRH-YAASSCGMCTE T

Flow Rhte 10 ml/min
MEALA EKW\ A RDCAT SHPAGE GFGEL FREDEREDRTHYAASSOAVCTHT
T‘me@&@ SES%B NO 24- SEQ ID NG 99 (Nul|) SEO I D

= 1%Qn 100 CosAGl40((%&168bp)

AT OO T |

= 2D COGCAT OO

T = 3CTBBCCCT GCCCATEEBGECGGT GGAGT TCCCGEGECAGCT GGCGCTGCAGCTC

oA A TOCOCAINNACOCCCCLON

T=3 : AT OGS

CAGCGA

T = 3¢BUGCCGATCAA

AN

Y S\ CCT
T=3 ATCCCCGA

CollegfuBCAGAGGGCC C

A
GT CGGCGECGCCCGCAAT CAGGCCGACAGECCCECCCGEEGET CAGGCTGGTCEEC
TGCGECCEEECCEECAGECCGEEC

FractfoR&céWshitap MA@ Aok (-4 £i663eAih £ BEE EaErhEal BYJARITCARALT (XCC
analy-ls-esi were Ees%ﬁ‘eé using E%Q g'oa‘nd 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.
MS analysis confirmed a species of 972.2 m/z (M+2H)*2,

Isolation of actagardine and Ala(Q)-actagardine 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
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
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AGGCGGT CCGGT GT CACCGCCACGT CGAT CGECGCGT CCTCGATGCGGTCAECTC
AAGCGGATGAACTCCTGGTTCG

W{J SEAGTEACCCAGGGECCGCT CGT GGT CCAGCAGGT CCT GCCCCARIEGBAINGER0138
CCACCAGCAGGT CCGTGECGTC
GAGCAGT GCGECGACGT CEECCCEECCGT CCGCGECGAGAGCGECGCAGACGEEC

(as cdafi A@E@@MWT@M@W%% were desalted using C18 Boncgilut columns as
CCAECEECGAGACCEECC

AT GCCGCA
descr rated to dryness.
C.C ions for %e: :se: pa:ratlon o:; %c;aqargl;ncéb‘ghd

ﬁ@WA@AATGCGGATTGAAG@TCCGGCGQACCGGATGGTG%ACC
Coluri e R S e AR A RV N A ceade

SolveECGECT CAGNEATeRATTATNR0mM Potassium Phosphate pH 7.0

CCaAA WIRE T BGACCCEST \h
Solve Ne59Aetbyied MHWW%W%

CEGACCELCEACGAACTCGIGIG 6 3112

Detecfierr/ GB20079D00138

Flow RASCCAGCCHERITRANCGECCECGAACT CECCGAGAC T GECGAAT CCECCCCErG
CCT SCCGOCACGACGIC

Time GasEARPCEEEAGGGT GAGACCGGECACGGECGGECCAACT GTTGOGCGT O

9|

=1 ﬁﬁﬁr GITGACAIESHACCCECTCG

!

CTCCAGCAGCGAGCCCEECACACCCCCAGCCGECCGAGCCCAGCH

CCTCOCCACCCCCTCCCCOOTC
\= > > =

T = 2€0ECCCCCLOMECBECT CAGCC

= 2 @&'CTGCOKEQ%&CTGCCGGCT CAGCCT GCCAGCCCGCT GCCGEECT CAGCCEHG
L~

AR "f"l‘f‘f‘f‘f‘f‘f‘f"l'f‘Af‘f‘f‘f‘f‘f‘fY‘Af"l‘f‘f‘f‘ﬂ'f‘f‘f"r ACA I\f"l'f"l"l'f"f‘f‘f
OO OOONT T OO0 T OOOTT MO vAC T Ol

T=3 oERKBACTGTAGTT
cmmmmeceeoammm@ﬁm@mm@a@ﬁfmma GCT
A T’I_\\f\f\ AL N, C

Gr GAGCGGCACGCCAGCGCAGCCAGGAGGCGT TGATGACGAACGCGT GCGCGAC
GCTGATCGGCCACACCATGAAC AT
GATCGAGAACGCGAGGT TCT GCTGGAGCGAGT CCTCGEECGCCCTCACT GCCGAG

Elect WEWWWQQWW@%IS
O e

bromit& (sl A by UV light. 0.1 volumes of 10 x agarose gel loading

o Sl o SR L

kb, orGTOREABOSEZTIBCTIGH

DNA mmmmmmz%%@m&rmm@s

Qa0 PSR A P T GBI R RIS R P RIS TSI AR 8.9

or TEGAGACT GGCGT CCTGGCCGACC
GACTCCGACT CCAGCCGECAGCCCEECCT CGEECECCT GCECGCGCAGCCECTCC
AGGACGECCTGCTGGACCCGCC
ceaae GI'CGACGGT CGTCATCAACT CGACAGCCCCTGECTGATCGA
CGT

GCGCGGECCCA
Fillingdhg toegsreCEsninGeriet xAigatonotaiaritTestintionaearmscgsdone
usin @E@@@@@ﬁmagment In a typical reaction 1 unit of enzyme was
J CY,%A C@&:AT

CGGTGECTCCGET GICECECAGCGCCGCA GCAGGGTGACAT
CGGGT CTGCACCTGGCAGATCA
GCCGECCGT CGT CCAT CCGECCCECEBEGECCT GAACCGCGEECCECGCCEECCA
TCGCCAACGGCACCAGCAGCAG
TGAAACGCT CACCAT GCCCCCCGT TCTCGCT GT GECCACACCCT AT CEECAGEG
TGCGACAAATCATCGEGTTGGTG

AGGT CCCAGT CGT CGGT GCCGEGT GECCGACACGGCGCGAT TGCEEECCCAGCCG
CGCAGGGECGT CGACCCECTCGG

PNNTT™ S NSNSNT™ 7N N SNSNNT" N N SN NN R NN N T S NNT" N N T 7N N SN NLNLNLNLNLNT" N NN N NN T SNSNTT NN



10

15

20

25

30

35

AGCGACT TGCCGCAGCCCGECACGCCGGT GATCAGT ACGCCECECEECECEEEC
AGGCCGTACCCGEECCAECCTCGT

WEAGESAGCAT CCGT TGCGT TTGACCAGCCAGGECCT TGAGGT TCTECAGH
CGACGTCGI'CGAGCACGGTTCC
GGCGECCATGAACT CCAGCACGCCCGAT TTACGTACGGTCTGECAECTTCTCCTC

addedpECLG ORATAID K ARKT: CW@ach dNTP. The reaction was mcubated at 2% P r15-
X CCATGCECCCEEECGTACGCGT

30 mi@% 9 5 Adg a final concentration of 10 mM.
CCGTGACGAACCCI:TCCCGCI:TCTGCTCGTCGACI:TCCACCCCIIACIZCCIZCCCIS

ACGCGGT GI'TCCCGCGCACCAT
ACHEIGPGCCAACT CCAGCT GECCGEECAGCCEGAAGT CGACGAT

o AR oot ot R

methogddesgtbad bSemamskEATIGT 989. The enzyme was inactivated by incubating at

65°C foFREFaNCCAGCCGGACGACCT CCGEGECT CTGCGCGAACAGCGEGT GCAGGTCGEC
GGAAGACGAAGACAGCCGGTTC
GTCGATCIZCIZT@ACC@CCTGACIIIZGTCCISTCIIZCCCIZTCIZ@CIZCCGACIZG

; @@Ké@(%@érs 5'- phosphate groups were removed using shrimp

alkalln%wgw#%gg%ﬁﬁ%%ﬁbn 1 unit
The erlz m%%[%n at 85°C for 20 min.
GECGTCGECGT CCGG:i CCTTCCCGCGCTCGACGGGTTCGTTGGGT T

GATCGGTCATGGCATCCTCCTG
EI&GTCCGBGCGBTAGACG}:GBTGTCCCCGBAOACWTCGTACC
TTCCTCCGT

DNA lig8IGT GETOST OB 6AGLGEEREECIATIGACTHGBOACE TUEHgAGHR@D 6 T4

DA R A e LB P38 BT caaTCATGAAC

GGCGGACTTCCCTGCAAGAGCG
CGGACAAACGT GGT CGT TTATCCCGCAGCCGGGCGGGCAGT CGTCCACCATGGA

IlgurlaEWA@@bTmTwmﬁml from a fermentation broth or glycerol stock onto

SEEACGT TCGTAGCCGT TGTCCTCCATCACCGAGCTGACC

e’ Sea CGCCGGAACAAT CAGCCGCGEGT CATGCGCGATCC
Polym&@éé_ @W@ﬁ@@e ormed ona Stratagene Robogcycler Gradient96.
§r GCTCEL

NA was mlxed with 20 pmol of each

S””“%‘%ﬁé@%@?&@%@é&wﬁfwﬁﬁmw

100 ul GEEPEITORXNEEENACTBERDCN began with an initial cycle of 1 min denaturation

(940 A T A AP0 A ACOO I SFERASH FTHATT S
units oAfpTERBTte RYSTRRIEIRREANEEAYA GRTOEEEPIamn s aicEAbRsC for
1 min, %M%W@%%@@@@C for Xmin and a final cy_tlgle of 72°CC:DGf|9/& (2:>T< (r;nTmT (':rhe

ofoduct when Tag polymerase was used and 2 min per

kb of pfm%mmy@@memm@mém@%ﬁﬁéfmﬂ%
TAGGTCGTCGAGTAGICGCCGC 66 WO 2007/ 083112
PCT/ GB2007/ 000138
TGGACGGECACCGACACGT TGAAGGAGEET CGT CAGAGAAT TGAGCGAGCT CAGCG
TACGGT TGAGGGTCTTTCCGGT
GI TGGEEGTAGGACT TGACCCCGCT GGT GCECAEEGET GATTCECGACGACGCCCCA
GI'TGGT GCCECTGCGECAECCCAG
ATGGT CTGEGT GCCGECECCCGAGCCCCAGATGT TGT TGTGAGGATGTATCCGT
TGTTGGTCCAGI TCGCCCACTG

—— . N PN R PNT™ PN R NN R NN SNLNLTNINLNTTT FNNNTTT SNSTNNTTT N NN SN SN S NI N NN NN SNTT NN N N
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GCTACCT TGEGCGCAT GACGAT CACCGAGACCGAT CTCGCCCACCT GCGCCGAT
GCGTCGACCTGECCCCCGAGEC

WE@NCBFTEACGCECGACGAGCCGT TCGGT TCCGT CCT GGT CT CCRORAGBLHIAMN00138
GGTGCTGT TCGAGGACCGCAAC

CGEGT GAGGCACGECGACGCCACCCAGCACCCEGAGT TCECGATCTCCCGECT GG

4970 In G A AT CHARAEEF TIPS

generatiGAGCIAEETACBSBIGAN@ESs described in the Redirect protocol (Gust et a/
2004) CCTGGGCCGCATCGT GTACGCGGCGT CGAGCGCCCAGCTGACCGCCTGGTACAA
" GGAGT GGGGAAT CCCEECEEEC
Eg CGCCCCGCTACCGATCACCACAGT GGT CCCCEECECCGT CGTGRAGEEC
CCCAGCCCTTCGATECCG

Primer A@nRGCAEFEBr ACATeatsnee 88 T T CACCCCAGCGCAGT AGCCGCCGGACG
_AAACCCG CTTCTCGCCAAT

O/AGvV
O/AGvarfZighida,
‘O/AGVABRIT CAG
ATCCCAQ
O/AGv (EiE
g A@@G@f&%&c&%& ISy
TfY‘rY'Y‘I\ I\Tr\/\r\r\ni
O/AGVQ'F NCCAN ACACC I
e N ' GTCCACGAAAGGAAGACACACCAT
0 . GG
O/SBAE A G B00G0 ARG EOCCARGOGT AOGECCA
O/SBER | O O CAYEHTCCTE TGCCCGCCCCGGGCCGGAAACGATCGTCGAT
ITCACCGTCGTG SR AR CEEAT GACCGECAGOGOCGAA

O/SBESECT T CCAGAA gqu@@ GRS ATATGAGTAAACTTGGTCTGACAGTTACCAATG
CCTCCA GATEACEEEAAIATACREACGAGT CGBCCGCTCGCA

oA T

0/885% C CCCAGE G EAATAATAT TGAAAAAGGAAGAGTATGAGTATTCA
GACCACACCACT BT RS SX A AEIOREERACT CCACCACGCCATTGACC

GGICI I CGTGGAGGACG
CCCACCAGATCGCAGAAGCCAT CCGCGEGAACAGT TGGEGTCGACGGECGTCCTCG
PrLoA B HHERIABNAT CGA

PIasmlMWW&W W% ml

of steri|COBT BACBAGABBRGITGIACTIEERTRIToRE tAs I e crlotaspiteddamreT Y

(or LA W&WM% overm;r:]ht (12-16 h) at 37°C and 250 rpm.

The celsGETFECORGEITTRCETGgagn at 12,000 xg for 1 min and plasmld %amed

wing EEOSTROOIATANS RPCARERAGACTTRS0BEAGECANRGEBse
of e:u“eed 3 O e YRR PP

plasmlﬁm%ﬂ' EE0RGAGMidi-prep kit, following the manufacturer’s instructions.
pecanstescene S5 4l
e SR &

sequentebo&EAGCCCAAGT TGCCGCCCT CGT CECCCGCGEEGT CAACAAGAT CCAGCA

CTTCATACGGGECGCTGCTCAAC
AGCCTTCGACGGCTGATGCCCAT GAT CGACCGECT GEGT GAAGT CCTGGAGCGEG
FF BCAEAACCCC
CCCGI'J?CCI%ACF%% ACTC
Cosm@MMW@g 50 mi of sterile containing the

appropFe ik

were n&“@g@m@%@%@%&a&ﬁ%ﬁ&m&&m

centriféEEAETLOATTRE0SBAAGBPatech Megafuge 2.0R) for 20 min and Cosmid DNA

isolated AR AR A o S b i AR AP RAREECCACCT

CATTCACGGCCACCCGGATATCACCAACAT CCAGGT GCAT CCGEGAGGAGGACG
GCACACGCCGGAGEEGET CCCCG

TATTGGAAAATTTCGACGAATA GATCTGGATCATCCCCGAAAAT
TTCCGEEECECCGATGAACTGC

GI GGGAAT GT GGT GCGCTATGACAAATAAGAT CATCAAAGT GGAT CGEGT GEGA
TCCGCGEEEGAAGCTGCCACGC

TCGI CGCCCTGEECGT CGACAT CGT CGEGGT CGATCT TCGT CCTGAT CCGCGAT

—— e p——— g [\ —— g, I w—— g g N PN SNSNTT NN N




GAGGECGECCEEGEEAGGT TCGGAT CGT CGT GAGCGGECGAGATCGACGECGATGT C
AGCGCGGCGCTCACCCTGITCA
WA GBCEACIGCCGCCGAGCAGGACGGET GT'CCGAT CGGT GCT GGT GAAITIG 62y GRN0 138

CGGTGCTGCTGCTGGCCGCAGC

CGGGATCCGGT GCCTGCTGAGCGEECCGT GAGECEECTCTGCTGCAGEECTGCTC
CTACGAGCTGGTCAACGTCCGG

CACGAGGT CGCGGAT TCACT GCACGCCGECCEECGT GECAGATCTGCTGCTCACC
Eé?f@ o7 %I’,%%} i glectrocompetent E. coli cells,

CAGCT TCGIUGAA TCGTCCECECGT TCACEECGCAGGTI GTGCCTCG
Electroqgmpeient £ FAGRereorepared by the method of Dower et al.. (1988).

Aliquots?%@éﬁ%&f%‘%m e EPeieE @G ICeF et ke e bliebmid

DNA addg¢dRedn WWWGWW@WCA
transferfedtsXHeEdte pbr b Atidsane electroporator-1000). A potential difference of 1.8

e S oA L, BT A

cells weRIhEGBROBAEOBDIABE for 45-60 min to allow expression of the antibiotic resistance

T

CACCACGAAGCGCGEGEGET CCECCCAGT CGCECCAGCGEEECGECCACCGTGATCAG

Genom@ﬁm@ﬁmé\@msmg the procedure described by Kieser et al.
CGCACCCCAT CGACGCCAGCGT GCTGGACAGAT GCGCCGGGACACCGCGGEGEECA

(2000). 5oCGCAGGTGOCGGGOGTACCA
GT AGACGACCGAGOCGACGT CGACCGCGACCT GOGOGT COGCGRECAGGTGGTC
GGAGAGBGAGOGAAT CACGT G

lnterger% Egg%nd Act/noglanes Sp. was r%%r_formed followin CERE

GGCCGCCGCTT GGCGCA
procedyre-dessrifaarbynetzeimpoireiel (2003), except, the strain E. colf
ET125@MW%A@GWG€@F R EEHcCOABRSHRInE CoIT CCACGTC

(3
=T 250 A TR PR PR ™

area appiHETERIAGTEEOROATEAGBETS or ABB13 containing 50 ug/ml nalidixic acid and

the rele%W%%ﬂ%@%ﬂ%@%%@W@

being UEHGEABTEARGIGEETEACHOEEGECACCGAGCCGCT GCGCCAGCTCGACGATCTC
GCGCTCCECGECCGTACGCTCCC
TGCCCCACCAT GAT CGCCACCCGCT CGCCCGAGCGGAGCACCT CEECCECCTCG

Ckibéab b IFTEF S ko myces sp.

e

proced C&HETBEbACHT KIBEECEH

s

relevant: @&tep were incubated at 30°C for 4-7 days prior to being

used a%m%ﬁﬁf ACLICCCTGCCGAGCACCGT CGAGACCT GCTGECCGACGA
CCCGACGACCGGTTTGGAGTC
GAGT TTCGECGTCGT AGAGGCCGT TGAGCAGGT GCACCGECGCCEEGACCCTGEGT

ActinoplaeECCCELEEASHoRGT (e GREGARSHCEEh A 3T CCCCGGAGTACCCGA
garbadiREHSBCCGT T BEAREDOALACHOS actagardine.
ATCC3BBICAGACBCT CCACGACCACGT CCGACACGGT CCGCTICCGTCACCGCTGCCTC
ActinopBhEACGT CAGRORRBREESCaAGdInensis ATCC31049
garbadiGOGETEAGTICECHRACTABIC TESOeRNFEbGACT CGCGT GCACCTCA
CGGGECCEEECEGACGCGEECACG
GATCTGAGCT GGT TCCCGCCCGGT Tf GATCCCCTGT GATCGGGEGTACACACGT
GCGGT GAGCAGGGACAAGACGT
ACCGGECCGET CCGT CCCGACGEGAT CCGGACCACCT TCCACGACGGT GTACT CG
GGECGCATGCGGATCCGGTGCCT
GGGCGAGCCGCGT CCGEGECGTACCGGAGAT CGT GATGATCCAGGGTATGACCGT
GAGTGACTATCTGCTGCCGEGT

NI N NN NN NNTT N R NNSNNSNTTT NN N SNV NNNTT 2NN N NN STNSNTTT NN R STNNTT SN SN N PN
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GGTATCGGT CTCCGECACCT GAACGGACGT TTCGGT GECAT CGCCGCCACCECG
GGCCGECGCATCCGCATCCACA

WGSTCEBRN GAGGGT CAGCGCCGT TCGGAGECGGAGT GT CGAT GAICIEGBEAA100138

TGACGTGCTTCCATGAGCCGCC
CTACGGT CCGACAGAGAAAT CGT TATCCGGACCACCAT CGACAT CCGAAT CGGT

CECCCCaS CGATCATCGAC

Name ~~\ - FCTTCCCACACCECCOCH
B0t s TR OSGROL Vah Rl BCIA Geres CEACATEACCEAAGL

¥
Actinopl; Pt %@- - Wﬁé CCT CCCAGT GEGCCT
liguriae m i i eoxy-ac agardine g;@ GT G

41362 = 200 i
Escherichl & | : CAGCGT CGECGGECAAGG
XL1-Blu G CA

Escheri ’“?@g}& L"{r CATCCTCACCTACGGAPGCAT CCTGCAGACCAT
Escheri R et e DN CCCT wj\CGAGT ACGTGACGACG

ET1256MAGAACCCBRCGT ACTTCGECG

EscheriaH I RG] LFIPCGGT TCACCCTGGACG
E%Z%r:&%'\déﬁ‘\ mﬂéﬂéf&g ialcerfuightiddt X

Escheribié 6o COPSIADOR ey thdARBEEREGT CGTCRGECT TCGACAAGCEEGT
BW251 {31 sHFCE Fatdohablntiior id plJ790. Facilitates

GACGCCCACNS T4 § X e T EMbRAEDOCE TAYSAEAGCCCCCACGECGAGGAG
AACT ACCCIEALOL FOREZognition sites.

EscheridKENSBAT GASEI ACARRIIHgARE AIEEIAGATWGT AT( TGGACTACCGGEG

DH50/BCHNCGACCEHRCHA AL B GRelliated excision of
CGT CAACCT G808 CEASBEEST ACT GGAACCT CGECHEGCGAGGECACCGEGEGEAC

MicrocoCATROGAGCABGASET Bt GAYEGIsm.
ATCC4§IBCAACGCLAACCGCT ACACGCCGGT CGACGCCACGCT GAT CCCGACGEEGEECE

Streptomfe@SACCCEITSEREREEDADATE heterologous
lividans 3828 GGACT PELEFNRECCCACGCCGAT CGECGCGCGTAACCGCGACCCGT TCC

StreptonggeAACT Gﬁ@t/mme heterologous
coelicolerBNGERACCAE

LCAGITCCGGECGTCTCGA

Sfrepfor@rcp@,eceepdeﬁkmmrc@@e ‘heterologous

cinnameReasRENGOEXREERSIMMAGCT CACCAT CTACACCACCGAGCOCGGGCATCCAGT TC
40005 TAC CAACTTCCTCGACG

GCACCCT GI' ACGECACCAGCGEECCEEECCTACCGT CAGEGAGACGGT TTCGECCC

5 % CACAGCACTTCCCGA
CCACGCGAACTTCCCGT CGACCGT CCTTCGACCGEGACAGACCTA
AntibiotiCARCE @ﬁéﬁ?ﬁ&@@@\é’ 6@@@@@@1 water (unless stated otherwise) and filter sterilised

(3 €eC
(Sambr mm&@mm@@@w@tmmm
used, M @%@Q@M%@&%mn of 10 mM gfrom a stock of 2.5 M).

CGACACGACGCCGECTGITGT CGC
CGCGGGECGOGCTGCTGAGOGCA
Ampic”'éeﬂg? %%&AACCC@PP@W&CCCCGAC@QAGTAC@GGA
Apramyﬁﬁ@@m&mm 50 ug/ml
Carben%% CCGGCT CTCGATCGTGGCCGAAAT
Ch!omr@@A@@@MAGGT@Q&MMMMMTG@TCGA@A@GAC@CGTTC
Kanamy?@ﬁﬁ%A 50 pg/ml
TA GGTGTCGTACAA CGGAGCCCGGGEGECECEC
Nalidixigagig e GAACCGGEPAERZTT A S ug/ml
T ATCGGACAGGGCCT GTACGAGT CCGGGT ACGCGCT GGGCCAGCGEGOGT TGCA
GGTGCTGGACTCOGGCGAGGTG

GCCGCCT TCATCGCCACCCCGEECECGECT GAACAT CCAGCCGCGCATCGACGEC
GCGCAACAGCCGITCAAGGACT 68 WD 2007/ 083112

PCT/ GB2007/ 000138

COGGCAAGCCGAT CACGT TCACCGCHET CGOCACGAACGCCGACGT GACACGCG
GICTGTCCATCATCGACGCGTA

CGCCCAGGEEECACGCCAACCT GECCGECAT GCTGECGGT GGACGCCGGATCGAC
GTCGTCGGTIGEGTCAGACCGTC

AAGAAGT ACAACAT GCGCGECAAGEGEGECT CAAGGT GECCGECGEGT TCGACCT G
ATCCCGGAGACGCT GACCGEEA

—— N N NI N SN\ N SN NLNT" A NI R A NI NN NN NN N S NSNLNTT" N T SN NN N NSNS N T



CCCCTTCGT GGT GECGCT GGCGAT CEGCGECCCGAAT CEECCT GGT GAACGEECT
GATCGI CACGCAGCTGCACGT G
WESOTOESTTLGT GACGACGCT GGGCACGT TCT TCGCCGT CCAGCEOATTGBEHIT/0138
ATCACGT CGCACGCCTATCCGG
TGCCGAT CCCCGACGCGECCAAGGGCACGT TCCAAACCT GECT CGECGLCCEEEC
CGT GCATCACCTGGEEC
CATCGI CECGATCTTCCACACGGT GCTGACCCT GACCCGGT GEEECCT

Name GCACACSIAd CT(CSoltdedGCGEC | Description/Use
AACCCABRPGGT CCGAGGOCGGCATCCGCGCCT CCCGCATCAAGATCGCEC

SBdel-1 AACT TICEBZAT CARCBAGTAQ(BE | Contains an origin of transfer (oriT) and

TGGGTIGEECT GHEpOBEESAT CAT GRANGRAYST @%AEW@@KQ’WB@GA
ACATQGGCGGC(%Z&EWT recognition target sntes The 5’ and 3’ regions
GACCTI[TCTACK 3 C@R A
CTCCEGCACCATeRTESesace | gene from A. garbad/nens:s

TTCCT SRt e T GEOCGAGCT GCAGAACGGGET TCAACCT CATCEAC

SBdel-2 TACAGC%%AAQIR@@\W Contains. an origin of transfer (oriT) and
TCATCCTGGGCCP TCCTQ

CRasATGA e aetedieaieyitFee
GACTECGCOGE o % recognition target sites. The 5" and 3’ regions
ATGACCGCGGAAALEE

TTC@C&TCTCJRE aC ampiclllln I'GSISEanCe gene ;rom 2uper8os1

E5FG ya's cred

m
HEapra *,. ACGGC \KWCCT SpY iragment isolated fron piJ

CACGCTGCGC

WV PV W VW W .V_V_V_V_V_V__ _P_V_

w%@gg\g@mmﬁ%%ﬁm

AGCGH CCACCCCCECTCEET
CTGGTCAACGAGCTGTCCGTCT
\/g; CAACATGI TCCTCAACCGGEGAGCT CGTACGGT GECCGCTGCTGAACAACC

1S

LGATCCCCCECCaEreces

Name GGAGCAC?F RSRISAaRSSG AR AUEBA CCT (PerL RIS NYSSCGT CGAGGTGGC
(] J'f@ﬂ‘?'

ACCG

AG ety ST T
i VargCGAGd;CGCTAGCCGCGATGT WA@VUS'nQ ge primers mg%?@e

W}%dmwngwwmr%immm&e

CCAACG] \(A;IETGA‘TCATCATCAT S “iﬁd umﬁmﬁl«n

PAGVaE s ool T AT St

AAGAGGT cm@mcaammc‘ﬁﬁ%%ﬁ%@%%ﬁﬁ%ﬁ%

TACCGCACCGGICGOGGGCEGET LITAGO1 cloned into pUC19
GACGCCTCAGCGCT m&amcaﬁw;&@g@@@gﬁgmc

pAGvard>! CLUUS ol T GLUACThis study. | Xbal fragment (~450bp) cloned
TGCCGCEETT ;@C@CCWCCA% (e GRR&IEG

GCGATCTICGT CGEGECGTATGCA using Xbal.

pAGvarziF CAGGTAGECAGRFCACCCEAKACHId o T MGk 64 dIgoRiidlddtiddd GAGCG
CCTGCCCGGOGACGOGCAC O/AGvar03F, O/AGvar04R ligated
ACCGTCC‘TTGA'F CGACAGGT AGCT GCCGCG GapAGREEREUGASICAGERETCG
GACGATGTCGCGGACCTCCCOG ustBglll and Avrll

PAGVanGT GCT GAGEGAT GEGRCCGAGOATRCAGT G X TSRL
ATGT CGAGCT CGCGGGECGGCEA from pAGvar4 hgated to pSET1 52
CCGCCAGGAT GTICCGCCGGT TITCT GCAGGT CAGRDTOGAGEHREASHT CGGACG
ACCCGGEUCAGCAGCT CACGECC EcoRl/Xbal. Variant actagardine
GT GCTCQACCGJGT ACGGGT CCT TGT CGACGPAGRGRAECRSEB P CATLEGEC
GACCCG( IGATCTGGTGG introduced into the hosts
GIGITGT mm&mc&&c@x%wﬁ@ﬁ@@ﬂm

CosALO SLeeeci
OCGOGAGHTTGTOGGT Gt BRI MEF PeRAGAT

laaeees faan ACCOAD
WO\M/CCJI_\\\/ \ W W W o\

GCGCCEGACT CCATAGT CACGGAT CGATAGCCT AGCCCT TECGECGECCTGEGT GG
CGACGCCCTCGACGAAGTAGCG
CTGGCACAGGAAGAACGOGAT GATCRT CGECACCGT GGT GAT CACCGCGCOGGEE
CAGGACGATCTCCCAGCGEECC
TCGCCCGCCTGECCGAACT GGT CGAGGAT CGCCT TCATGCCGCGECGEECATGGT G
AACAGCGCCGGATCCCGCAGAT
AGAT CAGCGGECT TGAGCAGGT CGGACCAGCT GGCCCGECAGCT CGAACACGAACG

NN N NN R T 2NN NN NN NN NN N NN N




CCAGCGCCGAGECGT ACCCCAT GT GCAGGAACT GGAAGGCCT GCTGGAACAGGT
AGACCACATAGAACAGGEECEEC

WGGEIIBOCGT ACGT CTGCT GGT TGGCACT GCCGT AGAAGCCGGTRETAGBAMCT/00138
GI'CGAAGGT CTGCAGCGAGECG
ATCGT GT TGATGAT CAGCGT GAAGAAGAGCGCGCCGCTGATCATCGGCACGGT G

A CCOCCOOCOANCCCOCCCCAC

A\

Name 0\5@@ T i‘ﬁ")ﬁ% caTACREE RIS cACETTCT A

W aYaYatmla A *ATOA
IS

CosALOg i J&@g@@@c e AR A i acas
R L G e

CosAG AACACCAFZCG G S This study. | 38168 bp Sau3Al DNA fragment
CGGOCACCTT (ecifeceicad e Virtmaicacsividttee

CGGCGGAGCGGOCCCCGACS%G
SuperCos1 previously digested
GIZOACI]AG)ATC@OAGXX}OAGXBAOACC%E&@%F{%ACC&X%A GCAG

CosAG 1BIBCGT GTACAT G aboT TGThi® Stull) 2 @HEABE S nlwhich the actA gene
PCT/ GB2/007/ O04Hd8npra. has been replaced by the cassette
GCGATGOT CGT ACGCACCCGECEEGET CGECGAGBNEET.GCCGGTAGT TCTCGCCG

CosAG1BBBACCAATCAEMECAREGT GAThis study. | CosAG14AA in which the cassette
GCACGT QGTAGTG®6ET GAACGACAGGACCAGEBBEISCaAJGAT CEBORORFCCA
TGAAGACCGTGAAGCCGATGAG FLP-recombinase leaving an 81bp

_CCACGEOGACACGAAA GCGGCCAGHSTRT CCCGCCGCCGCACGECGEC

CosAG1ABECAT ORITCAQOBPGOECT G This study CosAG14AB in which the
TGGCCT TIGT CCAGREEGGCCT(GAGCCT GCT CETEEH T FSISBOCATEIBIEF GGG

CGGGTTTICTGCTTGCCTTCCAG been replaced with the cassette
—GACCCCEATITGACCCCGEITCTECCAGCECEECd

CosAG%@w&%mCThis study. CosAG14 in which the gene
TCCTGGGT CTGOARBEACGATCIT GCACGT T@W@eﬁm
AAGATCACTTCGTCGRCCTTC replaced with the apra

i o i fo'a’a NCACCCCOCECAACCSTT tSegeete~rr fr:rmr:omrz:r*

plJ773 5 CA é(': ohn Innes | Redirect template (GUst e

ggg@g%ﬂggg%ﬁwéé{m@% TR

sl YV a N 'T'f'\f'\l\ LT

pLITAGHCCCE C;TW FCCACTH R i

CCTTOG
OCAGT TGT COGOGAGCACGT | GAGGTAGA éﬁ&’qﬁé@ﬁfﬁm

GCTGGITCTGEHCGAACTGGT T LITMUS28 previously digested
CTTGEOGOCGAAGAAGT CCCADGAGT COOGGARRSANEET CAAGT T

pLITMUSRRLI B! A ATLUNew Routine clonin
ACGGCGTATTCGAGGEECCT CGA@E@&GFTOdE(I—FTGF TCAGCTGGEECGGTGCGA

CCGT CGT CCCTGACCAGEECHIBiolabs
CGCCGT TICCCECECCECCCAGACHEBIAGCGAACT CGEGCAGCT TCGGEGT CGAACC

pPMJCOSGATCCE 8GAERT eRdCGCLUIC, SuperCos1 in which the gene
GCTCAT CCT GGT [EBaCCEECCRN EECG T (ehCAY REShGCHAEE Ge&ICCGT
GI'CGAACCCGGCEGGATCCAAG replaced by an Sspl fragment
TTGACCTCGGCGAACGCGGCG CGT TGAGCA TeASKHINGCCaGamBTMYGTAGAAG
TCCGGCAGGCCGIACAGCTGCE resistance gene, oriT, aftP and
CGT TCAGGGT CECCT CGGT GACCGCGRCCT @GS meTasts: RONTE REGAT CT
TCTICCCATITCGACGCAGICGEC HEapra cassette.

(T

PSET152AGCGGAGT-GAGCERETTCT T cEatoeiERenttnhchirara
GT AOACQM—IBTOCC—IECC—I’;‘(XBT 3814792 facilitate introduction of DNA into
d@@@@%@@%@@é@%@%&@m

TTCGCCA TGEGCECEATC P site

SuperCesdaCaTT ﬁ?&%@%ﬁmw&ﬁﬁm@Mc
CCATCATECTCARSSreacean anking a unique cloning site

PUC19 ~oTTg -:ZTP@KR%TTCCPA K‘EIJE%"_I\\TPI‘ RF@:P‘PWP&mAmPPmr‘rn

LI |

CAATGTCAGAACCAGGGECACCA
CCCACCACAAACCGGATCGATCGGATGAACATCGT TGTITCTCCCATTTTCACT T
GI' TCCCGT GGGECGAAGCATAAG
TTCACTTCGATGCCCCCCCACT COECEECT GCTGTCAACCGCCGACCEGT TG
GCGGATCACCACGATCGEGT GG
TGCGEECCECT GCCEEECCECECT CCT GCT CCCECCGCCACGCGEEGET GAECAGAT
ACCGATCGECGTCGCTCTAATC
GATGGECAGGGATACCGACGGT GACACCGT TTCCTCCCGECCGCTTCATCCCGACG
TAATCGCGGEGECATGECGECCGTG

NN LN NN PN e . g, g g N AR R R T NN LNLNLNLNTT A P s SN NNV A A NI NN N A A N I~ N
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ACACGACACCGGET CACCGGACT CGAGT TGT CCACCAAACT GT GGTCACAGGGAT
TCGACCGECTGCTCTTCGCCGG

W@ENGEISTCACCCGT TCCT CGCCCACT ACGAACAGCGGECT GCACGARKIEGHIBT0N0138

CCGGCCGATCGCCGECACGCCTG
CGCCGGCCGCT CCT GGAGT CGCT GGCCAACCGCECTGCTCAECCGTI CGCGECACEC
(S
AT GECGACACCCCGCAGCAGCGCTACGACG
HPLC amsp&mmm ng\ﬁewle’ct Packard 1050 series HPLC system with the

parametg%ggggggggmeecceccmmmmwmccmwcmm
CCTGGT CGAAT GOGEC0GE0GT
T GGGT GGACCACGCCGCOGAGCT GT TCAACCGGCT CCACGACGACGAGOCCGAA

Column: CTGCGCGO%@%@@@T W6x150 mm, 5 CA

GCGCAGCGT Al GGACCT CGEGEGACCCGCA
Mobile Pﬂwé@p@@ﬁwo mM potassium phosphate buffer pH 7.0
Mobile PEEICIACCT TEE3 NIl EBANE okab SHlMEGHASEHRE bAHCHS (0

CGAA CGCCGAGACG '
Flow ra‘%m% COGECT GCCRGT GOCRGT GACCGCCCCRORORTG
GradientCT GGACCGTEBEABBRACGECT  100% A 0% B

Time 10 @%GAGT S | GgCCCGACGCCECCGACCTGT CCCECT

Time 11 @T GGOGGORAT GORGCT GCTCG3PRIBOBT CGACAT GCACAT GGAGAACGT CAT
Time 11 G CCCCCFIERT RGT TCACC g9

CCGAT CGACCT GRAGACOGT GCT GCAGT CCGGAGAGCT CGBOGACGBGOGCCACT
Cycle tiRga BB ACGGEOGEECCCTCG
InjectionAGIHECT CAACGECAGCGT GCT GROGAT CGGCAT CCTGOCOGCOCGOGOGT TCG

GT GAGTGT
DetectiofsoncaTea CGGCGGCGEEOGAACCGCAGACCEOGOCCOGECCGEGTGCC
ACGCATCGTCGACGCGTACACC

GACACGGCACGGCT GGAACIZGGT CGAGGCCACCAT GGCCEECECCCAGAACCEE
ia o rtygraphy —mass spectrometry (HPLC-MS)

HPLC- M}W@ﬁ%ﬁ%m iSCAPEERG TR to

a Microregsa Clatiorsa ESdepsraiet afitdasehyneraisieASSresinarsn addeietanisc
parameteGECCCACCCGT CGT TACAGC
ATCTTCCTGACCGAGAGCTACCACCCCGACTACCT GCGCGACGCCAGCGACCEG
GACCGGCTGCTCGACAACCTGT
Column: Gghat Ao ERBNCEETRCECaGACT GAT TCCGAT CATCGAGT CGGAGAAGC
Flow rat GCTCGCCGGTGACAT
TCCGCAGCGT CGCGGEGAAGCCGECAGATCCGCACCGELCCTCCaaEeee
Mobile paTecAACe et aTiTiEeT P dXJormic acid 90% water.

CCCORH Ao Ll debiiirtal 0G USRS @Si@pGAGT TCGGACCGGTGCAC

CGCGCCGCCCAGGTACGECATCA
TccatineeTereds

Wavelergt{=2

o m&m&mmmcmee
Injection CGAGGCGATCCTC
Post col@@@@ﬂWCGTGTCCTGGATC&BCGTQAGOATCGAAG@CGTCGCCQAGGAG

NitrogerGEACEBEAHICCT GBCACACCGAGOGEOCCGCOCCGT CGCOGECTACCTGOGCTA
CCTCGCCGAGCACCGCATCGTC
Capillary a2 4 P¥GECGCCT ACAGCGGECACCGCCGRGECT GCT CTACGCCCT GGACCAC
SkimmeFTERSRESAGRCCACCGGOGACG
ACTCCTACCT CGACGCGGT CTCGGAGGCGGT GCCGT GGCT GCGCGAATGOGCCA
CCCGCGAGGAGT GCCCCGACCT
GATCGCCGGEGECT GGCCGGECT GCGCCCT GAT CAGCCT GGACCT GCACGGGCGCCA
CCGGATCGACGGGCTGCGCGAG 70 WD 2007/ 083112
PCT/ GB2007/ 000138
GT GGOGGCCAT CTGOGCOGAACGEGEHCGECCGECCCT CBCOGT CGACGT CGACGGC
GCCGCCGGATGGCCGGCCACTC
CGGACGGACCGCT GCTCGGOGRGT TCTCCCACGECGCGGECCGECAT CGCCTGRC
CGCTGCACCGGCTCGOCACCGA
ACT CGGCGACCCCT CGCT GCGCGAGCT CGCCOCGCCGCGOGGT CCAGT TCGACCG
CGACCTGTACGTGCCCGCCGCG

NN NN NI PNTNLNNTT N R NN NNV N N N T SNSTNSNNNN™N. N NN N NI SNSNTTT N NN NN N N
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GCAGCGCGECCAACGCGT GCGCCGCCCCCGAGGT GGT GACGECCECGGT GECCG
CCGCCACGAGCCGGATCCGEGT

W@LHBTASITEECGEECGT GCT GCT GCCGCACT ACAGCCCGCT GAAGGTREAZGB2@A000138

GTTCCGGGTGCTGGCGECECTG

TATCCGGGCCGCAT CGACCT CGGTTTCGECCGRGECT CCT GGT GEECCGCCEECG

Deposit ATGGCCGAGCT GCTCAACCCGT

=EROSL A\ CEOGGT CCOCACCGACGAGRCGT TCCT GGAGCAGAT CGGCCGRCT GCT GGGGT

NCIMB J@@E %%Weﬁ\mudagﬁs} Treaty on 7 December 2005 at NCIMB Ltd,

GCCECGT GT CBGT GACGCCECAGGT GGAAGAGCCCCCEGT GCCGT GGAT GCT

AP ettandolischrdovacta Biosystems Limited.
CGGATGGECCGGCATGCTGGGGT TGCCGT TCTGT TTCGCCCAGT TCATCGCGACC

Roforen ACGAGT GCOCGGAGGCGATCG

e e 3 CGT ACCGGGAT GCGT TCCGGECCGT CGCCCT GACT GGAGCGACCCCAGCCGA

coc
Altena, K O (s G AU Slaplanis R et
mersacidipzCrCatioT deogreBEmigiotic gene cluster. Applied Environmental
Microbid _ ACGACTACCGT TCTCGACGACGCACGC
Al GACCGCGCLAGG
ACCTCGCGCCT GCCCLAGAGCCGECCGT TCCTGCAGAT CT CCCEGACGCCEECCG
Ausubel S W@&m@'more D. D Seidman, J. G., Smlth J. A. and

: CTEOOC0GE
Struhi, @Q > cu ar lg' :(]tlons:%l ey Interscience

PublisheFACGAACT GCTCGCCGECGAGT TCGCAT GACGECCTCAGGTC
CGCGGTAGCTCCGCGTAGGTCC
CGCGCAAT GCCGCGGACCT GACGEECCGT CAGGACAGECAGACGT CGTCGCTGA
BiermanCNGACTEGRC@ BTACEBCEERG, E. T., Nagaraja Rao, R. and Schoner, B. E. (1992).

Plasmld/c\, %@C (Heh EcheASRSASCCTGACG
CACCGT
Stfeptonm@@@m BB TA8AT CT CCEOGT TCGT GAGGCCGGCGCCGAGCAGET
GCAGAATGCTCTGCTCCOGGTC

cnater ARG T A oeneT e egp e G qeDGRocpocRaseaCATCC
FehlhabACEBSACRAGIEL, CT CaatsrCOCAKTACSEA NCCTIOZAMEEHCOASKSEtIdc GG e ss

for the pRaRAAA 0K AT I CR el A A BRI SRA LS B AR A

GCTCGEGT GEEECGAGAGT GGT

Dower, @“%T!@G@GATA?@W SRPNHHPHREER AN A NGEE ol

by high yetiegeeipeironaratierAtusitivtridsRessars b RIRAEMECGATCTCAGG
TTCT CCCGGTCOGT OGT GGOGA

Flett, F. W @Sﬁgh %l(:lenccy;lplﬁtergene;[c conjugal %ranst er

of plasmisl CNG FCACEFSheXETd lﬁhim- EEA

Microbi Qg R R AP A T T 1T CGOGT AT AGT CAT TAACAACACACAGCGOGT

CGTCAGCGEGEGT CAGACCCTCGG

(2004) MWW@WWW@C
cross-prXehgAIe eI GEEEKSMGnd affects virulence gene expression. Applied and

ron R A LRSS IR RPE OSTEOACABTSTATEATS
Enwronm .

CCCGCAGCCECECCCEECGT GT GCCCAGCGCCCGCAACAGCGCCATCTCGECGTA

Gust, B OB O AL PP SR A BEB e R o

StreptorESGATAGPECaRATAdERATES a protein domain needed for biosynthesis of the
e T D8 B ORISR COO0CCOATIACTT O

CGCCGACGECGECCGACAGCECCT CCCAEGT CGAAGCCEEEGT CAGCGACECCCC
ACACCGT TGTCGGECACCGCCTC
GATCCGGT TCGCCGCCAGEGT CCGCGCGCT CACCACGCCCAGCAGCT GCCCGGT
GGTGTCCECCAGCCGECGACGCC
CGGEECGAT CAGGT TCACCCGGECGECT CECCGACCT CGACGACGAT CEEEECECT G
TCCGGECAGGCCCAGCTCGGECCA
GATAGGT CGCCGGCACCAGCACCACCGGECT CCCCGECGAGCT CCEGT GCCACCC

NN LNLNLNLN I\ NI N SNTT N NN NN NN
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20

GAGCAGGT CEECGCCGAGATAACCCAGCCCCACACCCGECCGCCGCGCCGACCAG
GCCGCCGEECTGI TCCGECGATC

W@R0GE0E3T CCCCAGCACGACCCGGECT CACCT GGGCACGAT GACCARIESBLNGDN0138

CGCAGCAGGGECGATCTGCCGGA
TCCGCTGGACGAT CACCACGT GGAAGGT GT TCGCGAT GACCAGCACCGCCGCGA
GCAGGGCGACAGCCGCGAACGC

Gust, T GATCACGACCAGCT GECCGT TGCCGCCCECEAACCT CECEECEECCT G
ust, B cecdpidnameadroiaing, T., Bruton, C. J. and Chater, K. F. (2004). A

Red-mddietéd gEnGAT R0 RSN HM@%M@%@N@@W&%

m"’“’b@%
CGTCACCGGOGAAGAACGACGCGT CGGCGTAGA

ACCGGAAGT CCGAGCCGGT CAG

Gust, BWWM& an m%%enais ?or targe%ed gene

disruptigmriEctimny/Re s TTECAT el EAPOEEHANCEIIR0TGET CGGCGACGAGT
TGTCCGGGCCCGGTGGEGCCACG 71 WO 2007/ 083112

HeinzelPCT/ %2007/ OO%@?’%@@@!

dm the blosynthe3|s of the lipo egtlde antlblotlc

frlul|m|c @@'ucroglal Agents and C?lemotherapy 47(2): 447-457

TACCAGGCCGCEGET CECEGACCGT GT CGT CGECGT CGAGCACGAT GT CEECGGT G

e, B e R RS S RA B3 icaconmac
Practicab8hywiamyess@aneicsotiomach, John Innes Foundation.
GACGAT CECGAACAGCCEEECCEEGET AGGCGCGCAGCT GGGACCAGGCAAGCEC

T CATCGI CACACCGCCA

Sambro TEoERtHRERT AT (AP
manual GEAT WW%B%boratory Press.
CAGGACCCGGT CCECGTACGT CCCEECECCCCEATCGT GGGT GACCATGATGAT
CGFCTGI:CGEA\(I:GI:GF(I:C
Vertesy GCGTEGEECACSIGH

processig i ot %&WMM@T&T&TW

CGGACAGCTCGGACGGACGATG
CCCCAGCCGGT CGGT GATCTGCAGT GAATCGGT GATCT TCCGCAGCT CGCCCGG
ATCCACCCGEECGEECCEECEAGC
CGTAGCGGECAGCACGATGT TCTGCTCCAECCGT CAGCGT CGECAGCAGGT TGAAC
GCCTGCGAAGACGAAGCCGATCC
GGT CECGECECAGGT CEGT CAGGECCCGET CGT CCAGACCGECCAATGACCECC
CGGECCAGGECTGACCGTGCCCEC
CGTCGGTGIGT'CCAAT CCEGECCAGCAGGT GCATCAGCGT CGTCTTCCCGGAACC
GGACGEECCCATGATCECAEGT G
AACT GGCCCGCGGAGAAGCCCGCGGACACCCCGT CGACGGECT GTCACGECAGCC
GGCCCTGTTCCGTACGTCTTGC
TGACGT CCCGECAACT GACCATCTCGECGTGTGTCGT CTGCGT TGT CACCGCAC
CCACGCTAGAAAT CCGCGCCCEA
CCGGCACAT CCCACCACGEGAT CCCEGT CGEECGGT GGACCGATACCT TCGTAT
GACCCGCCGGTATCGACCTCGG
GCGCCGT GI TCCCGCAATCGATGATGT CTGCT TAGGCT GGGACCGT GGTGCGAG
GGAACCGEGT GCTCAGGATCEA
CGCCCTCGT CECCGCCECEGET GGT CATCGECTGT CTGCT CCTCGEECTCGCCGG
GCTGICCGAGTGGTACTGGTCG
GCCAECAEGT GECCGTACCGT TGCTTCT CCGECGCAGCGECT CCGCCECTCCTTCCTG
GCGECTGEGET CECCEECGETCTCCG
GCCTGCACCTGCTGECCTCGCACAGCTTCATGT TCCCCGECGATCTGGTCGCTC
TGGICGCGGT GCACGCCGCCEC
AGCTCTCGT GGT'GECCGCCCAG
GCCCTGCAGGACCAGCGECCT CGECTEAEECECT GCCCGCGEGT GCTGATCGT CECG
AGCACGATGGECCGCCTGGTCEA
TCGGEECTGATGCAGCGCCAGCAGCGCAGCGCCGT GCTCGACGCCGAGCACCECC
GCCGECTGECCGAACAGGACAG
CGCCATGCGCGCGCAGCT GECCGT GCACGAGGAGCGCACCCGGAT CAGCCAGEA
GATGCACGACATCATCGCCCAC

—— e~ p—— e~ P~ P~ PNT= PN R T N R T SNLTNLNNLN N SNNNNLN N D LN N NN NTT| N NN N NN N N NN NN N




ACCGGT TTCGCGAT GGT CGT CGACGCGECECCGGACAT GCGEGT CGTGECCATC
GCCGCGAGCGGECECCGAGECGA

W0 @6A0E3TEECCCCCGAACACCGEECCGEGACGT CATCCT GAT GGACAICIZGB20hG000138

CGGGCACCGACGGGATCACCGC
GACCAGCGCGAT CCT GECCGECCGECERCGAGCGGCCACCGAAGAT CATCGCGCT
GACGACGTACGACAGCAGCGAC
CGCGGATCCTCACCGCCGREECCAGCGRCTATCTGCTGAAGGACGCG
ACCGCCGAGGERECCTGACGGCEG
SEGATR A ACACEIRNEERER3CGEGT CAGT GAT CGCCCCGACGACGACCCGGA
SSGWVCW@@F@@?@@%CCCGCGCCGA

Sequen

GGACACGT TCACCGCCCGEGA

.%g&ﬁ@ variant LI
SSCHYC CRGCAA T AN o EaCT CAACGT AGT OGT CTGGGOGT
ACCGCAACGGCGCTGTCGGCTG
SABCESORGRCECAGRRAEES GACACGGT GCCACGGT GBCACGGT GTGATAGACC
ssGHVCOEGEFEETTARGCCTCACACTG
GTGGTGGTGCGGT GAGT TCCT GGGTACGCCGGOGCGAT CACAACGTCTTCGTCA
SRQGUETNTC/AACASEL TCAFATLY
(Null) CGECCTCATCGCCGEOGT CGT CGTGGCCGCT GCCGCGT TCCCGT TCGCCGOGAT
GTCCGGECCTGECCGCCAAGGCC
SEECER AN A AT S aa e ERECBCAGCGAGCT GAAGGCGT TCCGGT CACCG
ASSGWV%F@&&%ATCTAC@CCG

@@TW ne B variant LI
AssenvERHGEEEST T LAACAA CGGCGGEGECAGAAACAGEECECGTICGACGATC
ACCATGCAGTGGGTACGGATCT

SERCTOORC IACT BGAACTAAGBTEECAGGACGT CATCGACGCCACCGAGGACG
ASSGWVCOUCEEAGIBONAGGTCGCCGA

GATGAAGT ACGCGCT CGAGGT GGAGAAGCAGCT CAGCAAGGACCAGATCCTGRA
BEGEH N PCARERA TGN

(Null) TTCGECAAGCAGACGT ACGGCAT CTACGCGGCCAGCCGGRGTCTACTTCAACAAG

o AB@I@%@Q@%@TO@A@L\TO@@G@
MSALAT

TEEDLREDRTIYAASSGWVCTLTIECGTLICAC
GGTACGCCCGAT GAGCAACGECT

GCGGCGCT CAAGGAGGCCAT
SEECTOG GACAO A GHAGT

(vull) GEEECTTCTTCTGCGACTACT TCTACCGCT GGTGGAT GGAGCGCAAGGAGT TCG
GGCCCACGCCGTACGACCGGEGA

TCACCACGACACT CGACGT CAAGEC

EANG ACAL ' EOGTERTTCA
AGGCGG@WW@@QCGTCCTCGATGcGGTCGCTCAAGCGGATGAACTGCTGGTTCG

: %%MW

PCT/ G&B82007/ 000138

AACACGTACT TCGT GOCCCT GGAGGAACGCGT CEECECEGAGAAGGT GGTCAGC
GCCGCGAAACGCTTCGGECATCC

AGT TCCGGGAGCCGGACGACGCACT GCT GECCGAACCGEECAACGCACACCAGT
GGGECGCCT TCACCCTGEECGT

CTCGGCCACCACCCCGCT GGACAT GGCCAACGCCT ACGCCACCCT GECCGECCEA
CGGEGATGTACTGCCCGCCGACC

NN N T NN N SNNN™N R T SNV N S NSNLNLNT N N NN N NN N SNLNTT™ NN N SNNTTT 5NN NTT NN



CAAGGGECCECCEEEECECGT CACCGCCGAT CTTCCCGCCGAT CGEECCACCCCG
CTGACCGGECTGACGGECGTAGAC
WETEGREHECGT TCGCCT CGT GCGGCAGCCCGECCAGGT GCCCGAGHAT GBUBTAN0138
GCGGEGECEECCCACCGECCGAAG
Gr GCGGGCCATGGT CTCGCCCAGEGAGACGT CGAAGCCGT CGAAGCCCAGCTCG
G

GGcsccc@ﬁ'@éﬁ%@&mmcmccsemmcccmCGCGGGCTCCAGCGGGCCGGGCGCGG
ACHCEEEGT

GCCCAGIGTRTROGTACTCI T CEABGIIGATCTIGATR ]
AGCCTG@wmm@@@cccecTGCCGGCTCAGCGGGCCGGCCCGCCGCCGGCTCAGcc

AGCGGG GS 698 @ﬁg@ EEIAGT
GCGGCG% e 3 g%g?ggefcgcl ci TEGCI ’?g@%é cg TEGSCEGfCAgTSAEC%C‘ACGGCAC
GTGAGC ’ ATGA cG G% CGACGC W AC
ATGATC@@%@ ﬁv %&@éﬁ &1\:5@@@

g %@@ﬁ%ﬁ% I er
' GTGCCGCACCTGCCCGCCGACGAGATCCTCCAGAAC GCC
(ESYEIEN T A

CGATCCCGGQ'@@@@@'EA@'MNK@%&@TCCACCTCGAAGACCAGGCGCACACTGGCGTCCTGGCCGACC

GCGGCA
CTGCGA
GTGCGC

GCCCGTWWF%GAGAGCCCCTGGCTGATCGACGCCGGTGACGTGCGCGGCCCA

GATGCCGA CUOECUESLIAtEEPNEE

S R

i AACCGCGGCCGCGCCGGCCATCGCCAACGGCACCAGCAGCAG
, ‘ Ch T eaTee: iy
AGGTCCc@m@@@@m@m@mcecsmTGCGGGCCCAGCCGCGCAGGGCGTCGACCCGCTCGG
CCTGCCTCELIAITC) GLY ; ClACCERGAGCIACCAICATYIEETHRCEIYS

GAACGC%QWW%&TCTATCTCCGCGCCGGAGTAGCCCTCGGTCAGCCCGGCCAGC

TCGGTGA 1_.3_

AGGAAGW (ARG ISk AT 6B T

CCGTGAW&EEG@'WG@MWWT
GGCGTCIANAGBRCORGAARGACEADCAEAGGCAGCCEGARGTCGACGATCGTGACGTCCTTGCTCAGCTCG

CESTARCIISEETGA T
GAACAGCGGGTGCAGGTCGCGGAAGACGAAGACAGCCGGTTC

LS GELACRACTCACGIEARCE:

642 &KOC A CETEEAGCACCGEGARCCEGECCTTCAACAGCTGCGCGAA
CceTCTC(ECECACLICRAGCAT GIACLEXCEACGT ddCGCEAAT CHCET €5 ECRESCEEIREAESET

ceemscp@c;zx@ur@m@@@@@g@@mt@cmemeemTCGTTGGGTTGATCGGTCATGGCATCCTCCTG

AT ORI RACACKISEEINCP ETBATIT

% €3
TCGCCGGGTTTGCGCAGTGACGCCGCGTATGCCGGGGTTCCG

Gccceeﬁﬁéﬁmﬁﬁ' GO CCACGIT T T QBB A CEAGEGEEC C

Gcccccng@@mm@mmcCTCCATCACCGAGCTGACCGAGTCCGTGCGTGCCTTCGCGC
GCGAGCW CLSSE CLEXCER T
GGCCGAGEREE BEARES GCCGCGGTCATGCGCGATCCCGATCTCGGCCCGCGGGTCCGG
cooncakdeH Rugay Greeifceoraecac aeive viacuE e oo

Serh CT

GTAGTT&@M@%@M@F&@GMTGACCGGCGGTGCCGCTGATCTCGAAGCCGAACTGCGCC
TCGCCGW’M@E@@@Q@M@W X 5 #xE

GCCGACQSGH

Wm EOTTHITECTLLINTCEIENTASEET S LESLiTe
TGCTGGWW%&F@—WGGTTGTTcGCCCAGATGTCGTAGGTCGTCGAGTAGTCGCCGC

GGCAGGEGT CTGACCGACCGECGAGAT GECCCGCCEECT CEECCT GTCCECGAAGA
CCGTGGAGAAGCACGT CGECEC
GATCAGGCGCAAGACCGEGEGACCT CCAACCGT ACGCECGECAEGET CGT CACGGECCCT
GGACAACGACT GGGT GEGGAAT
CTTCCCCATACCGCGGAGCACACCACCGEEGT CT TGACT GECGGECAT GCCCGT CG
TCTCCATGAAGGACATCCTCGA
CCGT GCGCT GECCGAGCGGT ACGGT GTGECCGCCT TCAACAT CGT CAACGACCT

N R PNNSNTT NN R STNTNN NN SNSNTT N NN N



CGEECGEECEET CGTAGAGAT GGCCCGEECAGCACAT CCEECTCTTCCGECGEEATCG
GGECGECECGT GGTGAACGCCCT

WEEITITIAGACT GCCGACGECGT GCTGECCGACACCGAACGGECACCARCHGBTIBTN0138
CCCGIT TCAACGCCACGT TCGAG
CAGT TCGGEGECT GCCCGT GCGGT GGAGCGAGGAGGAAT ACGGECGAGAAGCTGCGC

Teeaccdh S AT AN A can
oTT oAt Jaekdohd ket e d s -
ATGGTcﬁﬁé@%@é@ﬁ@@'@%@@@mwGTGAGGATGTATCCGTTGTTGGTCCAGTTCGCCCACTG
TCCCGATHCARITGCEGH X 'um‘“, ol

GATCCG p PR ACTTCE?

ACGACA
CAGGCT Cieieuge
TCACCC RE
AGCCGGJM@EM@W
GAGCGC@A@A@@E@GE@@@@@G@@A&%&TCA@@WK&&I&GWBMGCGCTTCGAT
AATGAAGRYQFF Y8 BIATRR GARTF HR2 00-HCAURES S CABEQA LA NCEABLC@IGHEEGAGGCAACC

GCTACC 6@Qﬂ§?$ﬁ§§PT z 6@&§Aﬁ€gﬁg€%ﬁ¥CCCACCTGCGCCGATGCGTCGACCTGGCCCGCGAGGC
A/‘AA Pl g A P~

CCTCGA CCGCAAC
GGGAGC xdors TCCG
CCTGGGWHMWEEW%MMAMG GGe
CCGGTc@(KOCQ@ﬂ?AmdAZCWpoz&d"IGGTCGHqumGM@CBTGbé@@catccGGTCCCAGCCTTCGAGGCCG
AGCTGCRAGYSI ALK CARAIG! BERICC CIFRVRENCTC EBAAL RIYCGCCAAT

Ghaccs M@?F@E’? e TRSADEIN s RYEIQIPTCCETC0

ACCTCA : GC AG
ATCCTG @%E%@ .‘ oa
TecaTTdddn RE; dchY, b&c‘%@ GGH bA‘fG%béEB,TGAGCG

TTGAGC&E&&@AGCTGCCGATCGACGTAATCAACCGGCACACCACTACCATCGCCGCAACCGCCGATGCCGTACG
GCAGGCG@R@FJGE@'@@MAARF}RVMKMEEQ&@EEHEA@G@\G@A@GV@A@WGCCGACC
ACCTTCA

g@jﬂ@E@ﬁgGTTCGCC

ACCTGC A ERCAREEIS
e
CCCACC ¢ : GCCTCGA
cGeTeTERANNMNIAVA A AddE CGTCCAA
CCGCTAMMWDW@@WK@B%&C%MEMMb&GCGCMCG
TCGCCGLRFDMERYVZSCENMGESESNNVRPALRHAEA APV W ASE R EHGEABETEB TCGGECET
CTCCCGEyBOTeHARYISGF FECT R TR R PRV TATANDME NG PIIECE RIRGRIPIET R CCECEEC

ATTTCG ‘ ‘.-Eﬁ?ﬁ@Eggggﬁ%gg?@%;QGCCCAGT

TCGTCG CCCCCGT
TGTCGC GCTCAAC
AGCCTT é’G @@@CA RREccc

TCGCAA@HTBGEGCCCCTCCACCCGCCCGGAGCCGACACCCGGCCCCGCTACTCACGCCGGAACCGAGAACGCATC
GGGAAANGEL QAR IRPHNNICYESCAGTCHA MARSET SMEURMANIHPIR TS GVIKSXENN TACGCCT
oo TR TERRT SO K TS OF Sy PEOCEN STV DY YRR AYEVA R crccr

TCAACG AGGTACG
CATTCA C égggGTCCCCG
TATTGG h GAACTGC

=
GTGGGAMG@E@;&@Tb@AM@A@Af&TE%@@&GA@MGG&QMGGGGGAAGCTGCCACGC
TCGTCCVRREIACAL SI2AABAAL ¢ AGACDAYT AL I ASAAAACRYAN TYSSCUREBEE A CcceTceA

CGCCGAMNNTETINGE CLARR TIMAT EAAREY SCCCHVAT GPART SIGE B GSEACHARBIIGY NG CACCGAG

OGN I R AR IS T FoRCNRS A ISR T R E PSS OIS CCaCCaC
B S O S PO AGEARpS MR T Sotec e ercancon
TCCCGG CTGAAC GCTTCCG
GAGTACCTCGATTCCTGGGAGTTTCTGCGTGACCGCTCCCCGGAATATGCCGACGAGTTCCAGATCGAAGATCTCG
ACGACCTCGGACGCGCTCGCCCCTTGGTTGCCGGCCTGAATCTCACGGCTCAGAACCTCGACGAGATCAGGGCACG
GCTTCCCCACGTCCGCGGTCTGGCGCTCACCCTCGCGCACGAGGECCGCGAGGAGCGACGCGCGGTTCTTCATGTTT
CCCCACGTAGTGGACATCCTTTCGGGAGACTCGTCCGGGTGACCGGCATCGCGCGGGAGGGEGECTGETGTCGCAGA
GTCAGGCTGACGGCATTCCGGCGGGCCTGACGGGAGGAACCTCATGACCGGGCTGTTCACCATGCGCAAGCACGAG
GAGGGCGCCGGGGAGGTTCGGATCGTCGTGAGCGGCGAGATCGACGGCGATGTCAGCGCGGCGECTCACCCTGTTCA
TCGCCAACGCCGCCGAGCAGGACGGTGTCCGATCGRTGCTGETGCATCTGCAGCCGGETGCTGCTGCTGGCCGCAGC
CGGGATCCGGTGCCTGCTGAGCGGCCGTGAGGCGGLCTCTGCTGCAGGGCTGCTCCTACGAGCTGGTCAACGTCCGG
CACGAGGTCGCGGATTCACTGCACGCCGCCGGCETGGCAGATCTGCTGCTCACCCTGCCGGTCCGCTGAGCCEGLT
CAGCTCGGGTCGTCGAAGCCCTCGETCGGCGCGTTCGCGGCGCAGGTGTGCCTCGGCCCGGCGCGCCTEGGTCACCET
TCTCCGCTGCCAGCCCGGCGTACATGGCCTGCACCTTCTCGTACGGECTGGCCEGGCGGCAGCAGCEGGATCECCGG
ATCGACCACGGCCTCGATCAGCGTCGGGCGGTCCGCGGACAGCGCCGCCTCCCACGCGCCGGTCAGEGTCGGACGGG
TCGGTGATCCGCACTCCGCGCAGGCCGAGCAGCTCGGCGTAGCGCGCETACGGGACGTCGGGCAGTTCCTGCGACG
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RAPAGSSPTPTPERPSTVR SEQ I D NO 106 orf6
Cyt osi ne/ adeni ne deam nase l1l6laa
WOATTARITIDLAHL RRCVDL AREAL DDGDEPFGSVLVSADGKVL FEDRMNE/8B2007/000138
GDATCQHPEFAI SRWAAEHL TPRERASATVYTSGEHCPMCSASHGW/RL GR
| VYAASSAQLTAWYKEWGE PAGPVAPLPI TTVWPGAVVEGPVPAFEAELR

TG“G“%EE%@%@%&E@%&&@%%%%@%@%@WM
CACCACG ATCTGC
arcccccbdrdb At dRE AT AN ANEL &Y AN Geance
CGCACCCMEKW@YMMMMM&WGTACCA
GTAGACGEY SEAVEEEAG GRS ¢ RS CYRDICE A VATICAVRI ROWCAAEEGFECIAATCACGTGC

TGCGGGTT£V¥H§’ﬁI ﬁ%&Eﬁﬁ&ﬁE§ﬂQR$ QQ¢E¥E$@§E?§%Eﬁ¥ﬂ@CEﬁ?E%??%@H@ﬁ&?@QEﬁTCCTCCA
AROSP

CGCGGGC GTCGCC
%GCCTGC
TCAGCT

CAGGAGC
CCCGGCC ;
CGGCGCTté@%@kéﬁEdEE&AEb&é@%bEXBEEEﬂdEEE%EEEBQN&Eéﬂﬂ@@h@ﬂéb&?dsﬂﬁﬁﬂﬁEE&CTTGcc
GAGCAGCAHRIE RENWYRYIOKCBEGRddDcNOC OB coTd @ ctmicnosutc2dCAaacCGTACGCTCCC
TGCCCCAQ@B¢P€$¢§§V§§A§SF&QGQF@QNQE?QS%§§9@W@§qEEEQQEVEEGCREF$¢T GF@§GGGGCA
CCACCCaH A RRGACPE RORER AR AR %&@W@L@WT §CGGGGC
Yofeld Yelchila A dg AGG
A GGT

CGTCTGT A GG
AGCATCG
CGATCTC P( ¢ CCGACGATCGCGACGACCGGTTTGGAGTC

GAGTTTcé@&ﬂEéhKaRébédﬂE&iﬂGEﬁ&@TE&Kﬂ@&@%&@éﬁiﬂ%@fﬁﬂﬂ BhddcREldTCtccacea

FRGr GEQE¢IDCMNOCT OO cor¢ @ GRYICIIIEHCE ARG GRS eGGC
CGGCCCGS@.‘Q:@QCGCTCCGATCACGCCGTCGATGCCGTCCCCGGAGTACCCGAAGACCCGTTCCACGTCCCACGC

GGGcGAGEH&E%W%éﬂdﬁh@i@éEdﬂ%Eﬁ&@&hE%i@ﬂ%d&ﬁﬁé&iﬁ%&%ﬁ@db@%@?Eiﬂﬂ@Eﬂ@%E&bcCGGGT
CTGGGCGEG&?@EEEH@KN@ﬂB@EFQﬂGﬁGQREﬁKﬂEEﬁ@@QECFQQGﬁGEQQE&QQBVQAQEBEQEFEFCGCCGC

AT O FABABT R EIOTLA A ST NP EYPRPTOARAVOP Ty comcct
GGCCGGCEM ch G ERHCERGG GTGGTG
CTGGCCG ¥ c ey E%GGCGCG
GCGACCCE (% GGTGCT
GCGCGCc@%@%%@béﬁiﬁbéﬁﬂyﬁﬁgﬂeﬁﬁgaeéé&@bf%&ﬂ@ﬁ@ﬁﬁé&é&i%i&hﬁ%ﬁﬁayﬁﬁidcGcGGCAGC

GAGGACCESARRNRIINADIREYAACEHE AYNEREAAEMSAECIRIET E(EEPRIOEE SEELBINBETCGAGE
TGCCGGG¥m¢¢ﬂAEIQQ$EGKQGE@GH@FEHDE¢G§N¢E§$@ES#QQQPGQQGETQ@GE$HNTF@QQ@FGATGGTC

GGTATCCEISIVERS/ 4'"";@@QganqgF@&gQA@ﬁggp@ﬁﬂﬁgﬁg§E QBCATCCACA
GTCCGEGRESACFRT IGEGEC \GGEEEAGTCT gggi CATGAGCCGCC
CTACGGTL BEACAR . E TCATCGAC
CGACCCC R den: % R A ceTTCTC
AGGAGAAn’ e 61N AV RVt M h X deS o GREFERE A PWRGATCceeace

ccGGCGGGE%GEREAﬁo&@kﬁﬂﬁ@ﬁ&@%@éﬁéﬁ@¢QGEEEMEdé&éé¢b@Kﬂ@étdd?V@ﬁaEﬁhjﬂdﬁcc0TCAc
CAACGGGARWAEDRREDAHSEI DEVHKRERED GHRRE FEVE RAAL FRIHDE BRIRYSAGCECCGCEGL
CGCAGGGCCAACGTGACGCTCGGATTCAGGACCCTCGACGAGTACGTGACGACGARGAACCCGGCGTACTTCGGCG
CCATCATCGGCCGCTACGGCAACCGGATTGCCGACGGCCGGTTCACCCTGGACGGCACGACCTACCAGCTGGCGAC
CAACAACGACCCGAACCACCTGCACGGCGGGGETCGTCGGCTTCGACAAGCGEGTGTGGGACGCCACGCCGATCCGE
GACGGCGACAGCGTCGEGGECTGCGCCTGACCTACACCAGCCCGCACGGCGAGGAGAACTACCCCGGARCCCTGCGCG
TGACGATGACCTACACCGTCACCCGGCAGATGGGTATCCGGATGGACTACCGGGCGACGACCGACAGACCGACGAT
CGTCAACCTGACCAACCACGCGTACTGGAACCTCGGCGGCGAGGGCACCGGGACCATCGACGACCACCTGCTGAAG
CTCAACGCCAACCGCTACACGCCGGTCGACGCCACGCTGATCCCGACGGGGGCGATCGACGCGGTCGCCGGCACAL
CGATGGACTTCCGCCGGCCCACGCCGATCGGCGCGCGCAACCGCGACCCGTTCCAGCAACTGGTGTACGGGCGCGE
CTACGACCACAACTGGGTGCTGAACCGCGAGGACGGCCAGT TCCGGCGTCTCGAGTTCGCGGCCCGGGCGGTCGAC
CCGGACAGCGGGCGGCAGCTCACCATCTACACCACCGAGCCGGGCATCCAGTTCTACGGCGGCAACTTCCTCGACG
GCACCCTGTACGGCACCAGCGGCCGGGCCTACCGTCAGGGAGACGGTTTCGCCCTGGAGACACAGCACTTCCCGGA
TTCTCCGAACCACGCGAACTTCCCGTCGACCGTCCTTCGACCGGGACAGACCTACAACTCGACGACCATCTACCAG
TTCGGTACCGCCGACTGATCGCCTCAGGCCGGCCGCCGCGGGACGECGCGCCGCGGCCGGCCGCACGGCAGTCAGE
GGCGGCGACTGGAGGCACACATGCCACGCATCCATCCGAAAGTCGAGGAGGCCGTCTCTACGCTCGACCTGAACCG
GACGACACGACGCCGGCTGTTGTCCGGAACCGEGTTGTTCAGCGCCTCGCTCGCCGCGEGCGCGCTGCTGAGCGCA
TGCAGCGACCAGAACGACGGCCAGAACCAGACCGAGGGCGCCGGTARCTTCCCGGACACCCCCGAGTGGCGGTTCA
CATTCGTCAACCACGTGACCACCAACCCGTTCTTCACCCCGACGCAGTACGGGATGGAGGACGCCGCGACGCTGCT
CGGCATCGCCARGCCGCAGTGGACCGGCTCGCAGAACTCGATCGTGGCCGARATGGTGARCGCGACGAACACCGCG
GTCAGCGCAAAGGTGGACGGAATCGCCATCGCCGTGGTCGACAAGGACGCGTTCCGGGGGCCGGTCGACCAGGCTC
TCAACGCGGGGATACCGGTGGTGTCGTACAACGCCGACGGAGCCCGGGGCGCGCCGGGCACGAACCGGCTGGCCTA
TATCGGACAGGGCCTGTACGAGTCCGGGTACGCGCTGGGCCAGCGGGCGTTGCAGGTGCTGGACTCCGGCGAGGTG
GCCGCCTTCATCGCCACCCCGGGCGCGCTGAACATCCAGCCGCGCATCGACGGCGCGCARCAGGCGTTCARGGACT
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APl REFAGASVSVSGT SEQ I D NO 111 orfl1l Al dose epi nerase
WQR2ABAa83112 PCT/GB2007/000138

MIEADHRPTVLRRI LRLCAVLLMWLGVALVGAPTSHAGEKPTI SKEAFGS

VGEKAVDRYTLTNGRLQVRI LTYGAE LQTI TFPDHRGRRANVTLGFRTLD

CCGGC“M%@%%@@%%%@%W“
CGCCCAG ACCGTC

aacaacTAENENTAEIEAIRAEAGNE dAVRA ccceea
TCCAGGA@@dCE@KB@bEM@$A6§&HNEE&%@EN@%héﬁﬁ%&ﬁﬁﬂ@Eﬁl@dﬂﬂfﬁ@ﬁﬁ@%ﬁ&&%ﬂcﬁﬁﬁﬁGCTGTA
CTTCTACEXGGFRIRIC CEFVQﬂQﬂmﬂamgﬁﬂgQgﬁﬁpmqﬁpﬁE@Kﬂ ﬂ@GmTC¢GHH§GFy$GACAAC

GICCCCCYIERT %FWB@WW %ﬁm@m %@F e%gp@ssc
CGATCGC G
GGTGGCAg AT RO (ool m gl i-t A - i Ko et
CGTCGCG TGATGATCTACTTTCGGGCGTCCAGCCCGGTCTTCCTGAGCCGCGACAACCTGGTCAACATC
ceceacehiAs E SRS GMN A ceTaT
CCGTCGGfKﬂUGﬁ@ﬂ@A@Q&a?Eﬂ@@ﬁﬂ@&%ﬁEmﬂﬂﬁbﬁzﬁBﬁﬁ@@@ﬁﬂaﬁxﬁmﬁﬂﬂééﬂaGbfﬂOQK@?GGTGCC
CGCCTTCWFWWWWWNW@AW@MGGCACGTG

CCCTCGT W@@ﬁﬂmﬂv EGTATCCGG

TGCCGAT i Eﬁ%%ﬁ%&%& CTGGGC
EEmEREEa
AARCCCGG b GCACGC
TGGGTGG@E&GE&GHdBﬂE@%%béZEEbEﬁﬂcéé@ﬂid%ﬁéﬁéﬁiibé&ﬁﬁﬁ@hﬂaﬁbté@%@&&ﬁ&&%tGACGCT
GACCTTCWZ@VE@@@'WM&@R@@@%NG@G@E@(IZ@CE@@EGGGACCZ&I@G’KB@CGCC

TTCCTGGE RGGGFEA @¢q¢§%ﬁg§Ggﬁ;gé%pCTCATcGGcTACAGCGCCAACACCATCTTCC

TCATCOTREGR 2 CBRGGCCGATC
P55 @?@9&%@@

ATGACCG TGILEGAT CRFA ﬂﬁﬁﬁﬁﬁQ q‘ CGCTGC

AGGACGT CGACCCT

CATCAAAR sraides N E%CTGCGC

AGCGTCGﬁi@iﬁ&&dﬁﬁEf@@%@ﬁ%dChtaaib@eﬂEW@§N?EX@N@GH?@@EH&iBé CRNAASA By ccgTeT

ACCACARLATGVACFEIAMCEEFRANEL $TRE SVGENFV BATIEA HRASRIGKEBNEY CESIGTGCCGA
GGAGCACETQQQV@BQ@E?@Q%FNHHAEFﬁﬁC€§§§F¢T9959¢Wqgﬁ@@ﬂG@Eﬂ%&@ﬁ&?@S@ﬁqcﬁﬁ§CAGCGC

SCocoAN Tﬁ %%@ﬁ'@ ﬁ@cﬁ%ﬁ(ﬂ@@@ﬁﬁ% RGNS
CGCGCAC %TéHA éﬂié Gé¥d9 &l f%@GAc

AAGAGGTE @ACACGTCGCTGGCCGAACTGACCGAGCTGGTGGTCGCCGAGTACCGCACCGGCCGCGGGCGGT

caccccThARAETVSRAERVERM A REGALTAL €I G EEREAEESVE G deCERINGACICEIATGCCAC

TGCGGGCLEIACRCBYHRRIGAGR AVAGEEN R ERSVDEFREME COANVEODL I VINEL S TATECA

TCAGGTAg@gqgg@ﬁqmgggggngqmgqyagggqﬂyv¢qﬁ§gqu§TTGAGcsccTCCTCCCCGGCGACGC@CAC
‘ CE

GTGCTGG E
CCGCCAG CACE
GTecTccké&ﬂ&&%ﬂéﬁb&&@@@ﬁ&@@ekééd%ﬁﬂéEE@&@%&é@é&Skéﬁaeﬁéié%&%&iﬁEEEEAE&B@GTGG
cTeTTCTSEQGE NG dddh cardekb Enddypmt:betcr cadce pratce 4T T CGCCGGCGAGGTAGCGCA
CGGCACGIBA MY ETACAASTASHBEIS CCRBBERTCTCGTCGATGCCGGGGRACACGGCACGETACTCETCGCC
GGCAGCGCGGTCGACCGGGAGETTGTCGGTGCCGCCGAGCCAGTAGTTCCAGATGCGGGCCGACTGGGGCACCGAG
GCGCCGGACTCCATAGTCACGGATCGATAGCCTAGCCCTTGCGCGCCTGGGTGGCGACGCCCTCGACGAAGTAGCG
CTGGCACAGGAAGAACGCGATGATCATCGGCACCGTGGTGATCACCGCGCCGGCCAGGACGATCTCCCAGCGGGCC
TCGCCCGCCTGGCCGAACTGGTCGAGGATCGCCTTCATGCCGCGCGGCATGETGAACAGCGCCGGATCCCGCAGAT
AGATCAGCGGCTTGAGCAGGTCGGACCAGCTGGCCCGCAGCTCGAACACGAACGCCACGATCAGCGCCGGCCGGCA
CAGCGGCACCGCGATGCGCCAGAACAGCCGCCAGTACCCGGCGCCGTCGACGCGEECCGCCTCGARCAGCTCACGG
GGCACGCCGAGGAAGAACTGCCGGATCAGGAAGATGTAGAAGGCGCTGCCGAACAGGTTGCCGGCCCAGAGCGGCA
CCTGCGTGGCGGCCAGGCCGAGCTCGTTCCAGATCAGGTACGTGGGGATCATGGTGACCGCGCCGGGCAGCATCAT
CGTGCCGACGACCAGGGCGAACAACACGTTGCGCCCGGGGARAGCGGAAGTAGGCGARAGCCGAACGCCACGACCGCG
CTGGAGATCGTGACCGCGGCCGECEGCGECGAGTGCCACCACGACGCTGTTGAACATCCAGGTCAGCACGGGCGCGG
CGTCCCAGATGGCGGTGTAGTTCCCCGGCGCCCACTCGGCGGEGAGCAGCCGGTTGTCGAAGACGTCGGGGCGGGG
CTTGAGGGAGGCGCTGACCAGCCAGACGAACGGGTACACGAAGATCACCGCGGCGGCGGCCAGGGCGGTCCAGAGC
ACCCAGGGATGCGGGCCGCGCGAGGTGCGCGGTGECATGGTCCTGTCCTCAGCCACAGCCACGGCCTCACTCGCTC
TCGTAGTAGACGAATCGCCGGCTGAGCCGGACCTGCACGACCGTGATGATCACGATGATCAGGAACAGCAGCCAGG
CCAGCGCCGAGGCGTACCCCATGTGCAGGAACTGGAAGGCCTGCTGGAACAGGTAGACCACATAGARCAGGGCGGE
GTCGTTGCCGTACGTCTGCTGGTTGGCACTGCCGTAGAAGGCGGTGTAGACCTCGTCGAAGGTCTGCAGCGAGGCG
ATCGTGTTGATGATCAGCGTGAAGAAGAGCGCGCCGCTGATCATCGGCACGGTGACCGCGCGGAACCGCGCCCACG
CCGACGCGCCGTCCATCTCGGCGGCCTCGTAGAGGTCGCGGGGCACGT TCTGCAGCGCCGCCAGGTAGATGATGAC
CGTGCTGCCGAGGCTCCAGGCGCCGATCAGCACCAGGCCGGGCTTGATCCACGGGCCGTCGACGGTCCAGTTCGGE
CCGTCGATGCCGACCGTGCCCAGCGCCTCGTTCACGATGCCGACCTGGCCGTTGAACAGCAGCAGGAACAGCACGC
CCACGGCCACCTTGGGGGTGATCGTCGGCAGGTAGAAGATCGTGCGGAAGAACCCGGCGGAGCGGCGCCCGACCCG
GGCCAGCAGCATCGCCAGGGCCAGGGACACGATCATGGTGACCGGCACGTGCAGCGCCGTGTAGATCAGCGTGTTG
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MESGASVPQSARI WRYW. GGTDNL PVDRAAGDEYRAVFPG DEI ARESRR
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R
GCACGTC AR CGATGAG
ccaceccCRABELANY d Al VEARARYLCR SAYNAIEEAYER cacreT
TGGCCTTER@MEM@M%@WMCW%EWGW@MM@TTCCAG
GACCCGGRFRRICEEIGRTFEL W&@WWWMWECWWCCGGAC

CCTCCOPEIGRASS A IKPACTE FOPARFCFRBROUGH ggcerTCT

ceacerc %&%@Egggﬁﬁﬁﬂgﬁﬁi@%@?ﬁ&f S

CAGGCGT CGACGCCGCGGAACGGCGCCACGETCACCTTGACCTTCG
cceacTTVRAAY MOVACRAMNASRIYL St EEMRYEddRE R craaTT
CTTGGCGE&W@MMW&AA@CEWETWWMGVMCMWAGGCCG
ACGGCCTRRGEFIRTE PO P CTPRYAY GV EACC GOV ORI CBTVAGE CXPPRCGCCGE
CGCCGT TERASCRICR P AV EF (CAPBMCE TSACL A A AL SINVPREE YEAAEMSEAGRART cCCGCC

e ok b A
TTGACCT TGCC
CGTTCAGEET ‘ CAGECGCC
GAGCGGAEE%QGb@%dH@bﬁbb&C@Htﬁiﬁtsé@%be&ééﬂmscmnthfﬁ¢h$¢ﬂmah@tﬂacfnhsG@EGGGTc
CTGGAGGAAAAACGEACAGGAACGCCTCEGCGTCGAAGCTGCCCTCGGACGCCTTCGCCAGGCTGGGCGCGATCA

CGeCOT TGRS RV EGAE M T E AU BSOS TS OSRAAIIA TR GTAGOETCACCAC
SeCaTT o AR PRETAAPRYE ARl ARACERSSRINGRRN S pECGCACCA

CCCACC%E‘% CATAAG
TTCACT ® o GGGTGG
TGCGGCZ\! hE setbdvoasbd: k%s@?@% CTAATC
GATGGCAEE@EEMMMVWA@M&E&ME&@MMb@W&GCCGTG
GCCGCGWK@WKWWWWMMWWWCTCTCG

CCATCGW%GIWWPN%A PCERIR N KRS ETIACARIYARGREL TCCECER

GCTCAC

8GR GACGATC
 Eemaa e
ATCCATX&%%@ =4 P TATC
TGCACG R, &ﬁ@%za @ib%c§@dA@@dd¢b@£GC@@&C%@@GCGTCCTGGCGCGATTC

ceceTTdVhEA 2 AL AIESWVKIRV DL ARIEATSHPAGCE (Gt e ER AREDI T YAASSfadcceecTs
CTCACCABTEAGEQGTM (CAC: SEQC¢dOCNOTL AT TOEFCEOACREM dCaAMNIGGTGCTGGCCACCG
ACACGA%@ﬁ;qrpmGpwc AHECTOBIEEAACTGTGGTCACAGGGATTCGACCGGCTGCTCTTCGCCGG

(nu%

CCTGCT = C C AGCCTG
TGGCCC G 2 o GCTCAC
CGAcccde ‘ XAl daHrklc AR ddERVRBR AGRE IR d B ceeceT

TGGGTG@EANBEWAAREEM@EB&#&RVW@WMN@@MCTGCTGC
CGCCGTURALFRRYRVI GRCRVEOGRRABHAAEL FENFRAI4DBERERREGACET RFBRETGGTGCA

GCTCA O R TGO RE IR VA TSRS YLD RP S RA YA E R RIRCCAGRCE
B AT e PR AL AREL S PG o
GGTGCGAG TCGTCCGG GATCGGT
GCTGGCGGCCATGCTGCTGCTCEGGTGGCEGTCGACATGCACATGGAGAACGTCATCGCCGCGGGGTCGTCGTTCACC
CCGATCGACCTGGAGACCGTGCTGCAGTCCGGAGAGCTCGGCGACGGCGCCACCGACGCGTACGGGLCGGGCCCTCG
ACCTGCTCAACCGCAGCGTGCTGGCGATCGGCATCCTGCCCGCCCGCGCGTTCGGTGGCCGGCAGCGAAAGAGTGT
CGACGTCAGCGCCCTCGGCGEGECEGCGARACCGCAGACCGCGCCCCGGCCGGTGCCACGCATCGTCGACGCGTACACC
GACACGGCACGGCTGGAAGCGGTCGAGGCCACCATGGECCGGCGCCCAGAACCGGCCGAGCCTGCCCGGCGCLGAGG
TCCGCCCGTGGGAGCACACCGCTGACGTGGTCGCCGEGTTCACCGACGCCTACGACATCATGCTGGCCCACCGCGC
CGACTTCGACCGGCTGCTGCGCGGCTTCCACGACGTGCGAGGTGCGCTACCTGCCCCGGCCCACCCGTCGTTACAGC
ATCTTCCTGACCGAGAGCTACCACCCCGACTACCTGCGCGACGCCAGCGACCGGGACCGGCTGCTCGACAAGCTGT
GGACCGCCGCGGACGCCCGCCCCGAGCTGATTCCGATCATCGAGTCGGAGAAGCGACAACTGCTCGCCGGTGACAT
CCCGTGCTTCCGCAGCGETCGCGGGAAGCCGGCAGATCCGCACCGCCTCCGGCCCGCTGCACCCGGAGTTCTTCACC
GCGCCGGCCGTCACCGTACTGACCCGCCGGCTCGGCGAGTTCGGACCGGTGCACCGCGCCGCCCAGGTACGCATCA
TCCGCGACTCGATGGCCACGATGECCCGGCCCCCEGCCCGCCECCCAGCCGTCCCCCGACCGGGLGGCGGGCLCCLE
GCCCCGCGETCACCGGCGCCCACCCGEGGCCACGCTCGCCGACCGCATCGCCCGCAGGCTCGCCGACGAGGCGATCCTIC
GGCGACCGCGACGTGTCCTGGATCGGCGTCAGCATCGAAGGCGTCGCCCAGGAGACCTACAGCTACAAGCCGATGG
CGACCGGCCTGTACGACGGCGTGGCCGGCCTGGCGCTCACCTTCGCGTACGCGGCCCGCACCCTCGGCGACGACCG
CTACCTGGACCTGGCACACCGAGCGGCCCGCCCCGTCGCCGEGCTACCTGCGCTACCTCGCCGAGCACCGCATCGTC
GAGACCGTCGGCGCCTACAGCGGCACCGCCGGGCTGCTCTACGCCCTGGACCACGTGGCCCACGCCACCGGCGACG
ACTCCTACCTCGACGCGGETCTCGGAGGCGGTGCCGTGGCTGCGCGAATGCGCCACCCGCGAGGAGTGCCCCGACCT
GATCGCCGGGCTGGCCRGCTGCGCCCTGATCAGCCTGGACCTGCACGGGCGCCACCGGATCGACGGGCTGCGCGAG
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M_LLGGVDVHMENVI AAGSSFTPI DLETVLQSGELGDGATDAYGRALDL L

NRSVLAI G LPARAFGGRORKSVDVSAL GGGEPQTAPRPVPRI VDAYTDT
WOARWEARE AT MAGAQNRPSL PGAEVRPWEHT ADVWAG-TDAYDI M_A¢IREB2007/000138

FDRLLRGFHDVEVRYLPRPTRRYSI FLTESYHPDYLRDASDRDRL L DKLW

TAADARPELI PI | ESEKRQLLAGDI PCFRSVAGSRQ RTASGPLHPEFFT

s SR R

GGCaeCTMXTHEENEBYAEC ALCRE ANAABTdEDER VI O TAHEARBRMMAEYEIRY e ccaces
GCATCGGLMETVCYRESTTACLTICEAEDIVAIATCOCEYAIOAVSEAVFIAL REEGATREEE CGCCCT

CGACCTGﬁ@ﬂ96§@§9§62§ﬂ§F?§99E¢¥9QPF3396§§%§9@99Cé?@ﬁ@E%@ﬂEﬁ SENOESTAGYYCTCTITC
GACCTGG TCGCCG
GAGCCTG % GGAGGA
ceeeaTcld 5&@%@%&1§Eﬁ%ﬂﬁbﬁﬂd@bﬁﬂﬂﬁ@ﬁ%&%bEﬁﬂ@é@i%E@EfﬂR GAGGCG
GTGCGCGAARNCAANGARCGLMER Eive GEAACEAIRGE GL1BIC LRI CAEPARNRANAMWGERC ACCACG
CCAGCGCREOTABEEYGI B QUCEACE {CHGE PAC TSR AOC AR BGPG EFRES BAEAGERECATCCCERT

GOGCACCREISCEATSYE R PR R AT AL AR SR AR cCeCTe

TATCCGG fe GLRCAACCCGT
ACGCGGTE%Z‘ Eﬁ%mcam
CAGCCGC : CAGCGCC
CGGATGG&Eﬁ@éﬁh@ﬁ?@b@ﬂiEE6ﬂEWﬁ&i5éﬁEBESééﬂﬂ%ﬁhAﬂEt&ﬁﬂEEé%@Eké%BEEEE@E@GcGATCG
AGGCGTAL EACERDANICRRSRAL EERPCIRIVI At (RYEAADSDAE ARKICATIORVRISCTIGARI GCTGTG

CGCCGACACRAD Wp&mmwm@mm@mmm OSEIYBAAVAGKETCCOCAC

acoTCocky "' TG%E ! c%ﬁ%&t’% Ai%@@éﬁii?iﬁié

ACCTCGCg!

GTTGCAG
TACGAACH 559" AGGTCC
CGCGCAAVEK@ﬂREﬁﬁédh EA&dBﬁki&@héﬁﬂEE%ﬂe&htiﬁﬁtéﬁﬁﬁEtdﬂmﬂthCAGG

ACGGCGCEL REEACEEL TARIDSEIRE CRAZAANRAL AMEGSE AUCAREAS BV FVRAGERESAGCCGCGC
TGAGGMA@@@W@%%% [RICCATCFIERGREL @LP@ANWR@WBCCCGGTG

GGACAG &%ﬁ@é@g @@ CGACC
é‘éﬁiéiiae%%%ﬁ &@&é&% Aceé&%gbéé ?ggg gcmGAi?iéi

caccarcldb &l Odaids Abceeactes
TGGCCGméEiéEEéEﬂd¢bEM&BEE&dREEW&ﬂHEﬂb&éAdd%6h@%ﬁﬁﬁ%ﬁ@%ﬁéﬁﬁﬂﬁhﬂé@ﬁiﬁ?E@TGGCGA

CCGCGAAGEAMNV QS AATRCHFRAETLRCGAVRT GREGL MADCIRTEDDICGE TMGATIGECCAGTAC
GTCCCTOY @&A@W@W@A@FAWHW%CTTA
ACK S

TATGGTC CCCTCGG
GGCGGC RN GCCAGC
cccaced Aﬁ@@iﬁ%ﬁ@é&% Gﬁﬂd§é£&£bE&éﬂ3EE&i@%ﬁ&ﬂﬁ%ké&@@&@a%ﬁh@a%@AGCATCG
cceaeadoVAMBABARBAGTIRE ARVRALQAADERPAGEVRGEREY YIS VAAAY GRARACAGGCC
CAGCAGATAVAUAR GASERECACT (GR EEAA AR GAARIPRE S HRC ST (RRANIRCA FARI C/AACAGGATC
GACAGCACGTTCGCGATGTCACCGCCCTCGETGACCCCGCCACCGACCTGCACCAGCGCGTCGCGGGCGGCCACCG
CGCCGACGGCGGCCGACAGCGCCTCCCEETCGAAGCCEEEETCAGCGACGCCCCACACCGTTGTCGGCACCGCCTC
GATCCGGTTCGCCGCCAGGGTCCECECGCTCACCACGCCCAGCAGCTGCCCGGTGGTGTCCGCCAGCCGCGACGCT
CGGGCGATCAGGTTCACCCGGCGCTCGCCGACCTCGACGACGATCGEEECECTGTCCGGCAGGCCCAGCTCGGCCA
GATAGGTCGCCGGCACCAGCACCACCGGCTCCCCGECGAGCTCCEETGCCACCCGGGCCGCCAGTTCGTCGCCGGE
CGCGGCCAGCAGCCGCGGCGTCGCCTTGCCECCGTCCGGGARACGEECCECGACCGTGCCGACCGTGCCACTGGCC
GACAGCTGTGGCACCGCGGCGARGGCCCCEECGETEGCACCGCTGATCGGCTCGCCGTCGGTGCGCAGGCCCGCCE
CCACCGGGTAGCGCGCCTCCAGGTCEGCGTTCACCETGGCCCGCCCECTGGTCGCCGCCACCGCCAGGCAGGTGAT
CAGCGCCGCGCCGACCACCACCGCCATCGCCGCCGAAGCCGTCCGGCGCGCETTCTGGCTCAGGCTGGTCCCGGCT
AGGCCGGCGGCCACGCCGARACGCTCCAGCAGCCGCGCCGCCEGCGCCAGGGACAACGCGATCAGCCGCGGCARCG
CCGCCAGCAACCCCGCCGCCAGCAGAAGCCCGCCCAGCAGCECCAGGGGCAGCGACGCGCCGATCGCCGCCACCGE
GAGCGCGGCGGCGCCCACCACGGTCACCACGGTGCCCACGACGAGCCGGCEACCGCCGCGGACCGTGCCGECCEGE
GGCTCGTCGGCCGCCTGCAACGCCCGCACCGGGECEATCCTGETGGCACGCCEGGCCGGCGCCCAGGCGGCCACCA
GCGTGGCCAGCACCCCGGCCAGCACACAGCCGGCCAGGECGAACGGATTGACCCGCAGCCCGCCGCCGCTGATGTC
GAGCAGGTCGGCGCCGAGATAACCCAGCCCCACACCCGCCGCCGCGCCGACCAGGCCGCCGGCTGTTCCGGCGATC
GCCGCCTCGGCCAGCACGACCCGECTCACCTGGGCACGATGACCGCCGACCAGCCGCAGCAGGGCGATCTGCCGGA
TCCGCTGGACGATCACCACGTGGAAGGTGTTCGCGATGACCAGCACCGCCGCGAGCAGGGCGACAGCCGCGAACGE
CAGCATGATCACGACCAGCTGGCCGTTGCCECCEECGAACCTCGCGECGGCCTGATCCGCAGCCGCCGAGGCGTCG
GTCGCCGAGATGCCGGGGCCCATGCTGCGCCGCAACGCGTCAACGGTGCCGGTCAGCGAGGCGTCGTCGGCGACAG
TCAGCAGCGCGGCCGGCGGCACCTCACCGGCGAAGAACGACGCGTCGGCGTAGAACCGGAAGTCCGAGCCGGTCAG
CGGCCGGARACCCAGGTCGGCGECACCEETCACGETGACCGECTGCEECGCCGCCTCACCGTGGCGTACCGTCAGC
GTGGCCCCCACGTCGATGCCEAGGTCETCEAGEGTGCGCTGETCCGCEACGAGCTGTCCGGGCCCGGTGGGCCACG
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GLAGT SLSONARRTASAANVAVWGAAL I TCLAVAATSGRATVNADL EARY
PVAAGLRTDGEPI SGATAGAFAAVPQL SASGT VGTVAARFPDGGEKATPRL

W0 20PERELAARVAPEL AGEPVWLVPATYLAEL GLPDSAPI VWEVGHERRGR2007/000138
L1 ARASRLADTTGQLLGVVSARTLAANRI EAVPTTVWGVADPGFDREAL S
AAVGAVAARDAL VQVGGGVTEGGEDI ANVLSI LLGLSLAI\/LAVTWI ALLG

I
TCCGCCa e & 2 CGGCCTCG
TACCAGG%é@ﬁb%@é&ﬂaAEEhﬁBEﬁ@TbEthGtdé%éA&tAT&éh%sbb@h@bf&ﬂkb@éﬁcC@Ub@&éﬁG@AC
GCCGCAGRAAGTIEACCCGAGGTGGCCGCGARGETCECGETCGCGGCCAGGAAACCGGTCGCCAGCATCACCGCCGE
GACGAT%WWM%AWMAWMAWAWCCGCCA

COGACG RS R S PSS PRI A SR S TAEC SR SAGECCATCAC

CAGGAC GCGTGCC
SEEaE
CCGACG e A4S L ACGATG
ccecacOVIRRELE TRARRIHr RRDEERAMDRYEIRNE R BRIRARCSIRMR BE€2 cbE:ceace
CGTAGCANCRACRABGAIAT 28T RESIFCASEACGJUEGHACCAJATNEEE CABHaBAGACGAAGCCGATCC
GGTCGCWEW@AEWAWG@%E@A&%@WWAMWEWSA%#?@:F&%ETGCCCGC

CGTCGG

ARCTGGCEL
TGACGT

CCGGCA ANCOACCTCGG
GCGCcGﬂ@éf&o%ﬁﬁ%dEﬁﬁﬁk#&E&@E@@ﬁ¢iﬁ@b@ﬁ§btifV&ﬂihEﬁBEN&ﬂaEﬁiNEE&d@db¢m%@tGATCGA
CGCCCT OPTEAGE DV BB SEARPTREAEENDICAVYIRYE QESETICE KHAPHRRACITRC TGET CG
GCCGCGRRERISEII IFE 3T C P FE eI 2 OCRE L OO $QTECT TCCTGGCECTGETCGCCGGCGTCTCCE

oo AT ek e e
GGCGCA %&%ﬁ%&%gﬁ CGCCCAG
GCCCTG A s e @BRfcccceccTeeTCGA
TceeecTeRPtHadt @FcAS R0 A 2R CCTCGACGCCGAGCACCECCECCGECTGGCCGAACAGGACAG
ccecaTdUt &R At aicADRPECAGRT C2AMOADAARDMAN AL FASGAIEAL dalc Addzcccececac
TCGCTGCRPDXHAEWCRNPGPBGGFAG@AE@NA@ERP@QCEMCWMDSS@MTWCEGGGCCGG

A K ARG AN ROYISS0E NPT AT YA PR Ccrccs

CGACG GGACGTG
ACCGTGGA ot CAGGAGT
CGCTGACE? d%ﬂbéac d¢ddreereac

GGTCACd@b@ﬁbdﬂgc¢bbafiﬁcﬂséﬁ&8@6ECGGCGCCGGCCTGGTCGAGGGGCGCGGCCTGTCCGGGATCCGG
CAGCGCTVL I QGT LAY AAAABEREAANBE ;

TCACCCOg, CTGGTACGC

AADINRECRACFCHIE:
ACCGGTTREICRARAG RARENG EEGQBCAGGCGA

TCGAGC A TCACCGC
= =
TACGCG 5 ACGGCGG
CGATccddﬂE%%@%EﬁdﬁA&EﬁﬂGBE&@%EE&&EbEEE%E%ﬂHéAE&ﬂEEE&BﬂXEBﬂ@@W&dE GCGCCGA
GCCACCUGRTRAORERIRE KSGCEYRICTITCEMAARKIQARDRICCREIASEMNKNAlGT tdsACcTGATC

GTGGCGWEP@P@WMWWEW S SBPREARIGEE RESYFNTIMPCTCEGCC

GGGTGC QEW?F(F@F F@@FFC‘E‘ TCGGCTG
e e gf%@ e

CGGCCTCATCGCCGGCETCGTCGTGGCCGCTGCCGCGTTCCCGTTCGCCGCGATGTCCGGCCTGGCCGCCAAGGCC
GGCCAGCAGACGTTCGCGAGCCTGCCCAGCGAGCTGAAGGCGTTCCGGTCACCGCAGATCAGCCGGATCTACGCCG
CCGACAACAGGACCCAGGTCGCCCAGTTCTACGACGAGTTCCGCAGTGACGTCCCGCTCAAGGAGATGTCGCCGTT
CATGCGCGACGCCATGGTCGCGGCCGAGGACCGGCAGTTCTACCAGCACCACGGCGTGGACCTGAAAGGCGCGGCG
CGTGCGCTGGTCAACAACCGCARACGGCGGGCAGAAACAGGGCGCGTCGACGATCACCATGCAGTGGGTACGGATCT
CGCTGGCCTACTCGGCGACCAAGCCGCAGGACGTCATCGACGCCACCGAGGACGCCCCGAAGCGCAAGGTCGCCGA
GATGAAGTACGCGCTCGAGGTGGAGAAGCAGCTCAGCAAGGACCAGATCCTGGAGCGGTACCTGAACATCGTGCCG
TTCGGCAAGCAGACGTACGGCATCTACGCGGCCAGCCGGGTCTACTTCAACAAGAAGCCCAAGGACCTCACGATCG
GCGAGGCCGCGCTGCTGGCCGCCATCGTGAAGGCGCCGTCCGCGTACGACCCCACCGACCCGGACGGTTACGAGCT
CATCCGGCAGCGGCGCAACGCCTATGTCATCCCGGGCATGGTGGAGATGGGCGCCATCACCCGGGCGCAGGCCGAC
GCGGCGCTCAAGGAGGCCATCCCGCGCAAGGTACGCCCGATGAGCAACGGCTGCGTGTCGGTGGCCAAGAACAACT
GGGGCTTCTTCTGCGACTACTTCTACCGCTGGTGGATGGAGCGCAAGGAGTTCGGGCCCACGCCGTACGACCGGGA
GCGCCGGCTGAAGAGCGGCGGCTACCGGATCACCACGACACTCGACGTCAAGGCGCAGARAGCAGGCCCGGGATCGG
ATCGGCGACCTGATCTCCGAGAAGAACAAGAACGCGCTGCTGCTGGCAGCCGTCGAGCCCGGCACCGGCAAGGTAC
GCATGCTCGCCGCCAACCGCCGGTACAAGCTGGACGATCCGGATGATCCGCAGAACGCGATCTCCTCCGACCCGAG
AARAGGCGCGCAAGGGCATCCGTGGCTCGTACCCGAACACGACGARTCCCCTGCTGACCGGCGGCGGCGACATCACC
GGCTACCAGGCCGGCTCGGTGATGAAGATGTTCACCATCGTCGCCGCGCTGGAGCAGGGCTACCCGCTCGCCTACA
CGATCAGGACGCAGAGCCGGTACCGCTCCCGCTACATCATCGAGAGCAGCAACGACGCGGCCTGCCCCGGAACGCA
CTTCTGGTGTCCCAGCAACGCCGGTGGCGGCGGCGAGGGTGTCTTCAACATGTGGACCGGCCTGGGCAGGTCGATC
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VWSAAKRFG QFREPDDAL LAEPGNAHQAGAFTLGVSATTPLDVANAYAT
LAADGWCPPTPI ERI ATRDGDQL DVGRSPCVRATAKDVARAAL DAARCP
WO/a0FAEI CRCGGSTAG TRSVWGHPVFCGKTGI TDRDRTASLI AGTHGL/G82007/000138
AGYLVNPDYONHRDRL DHDQVNPAVYRTLADYMEGRPRESFKRPSSGRI A
FGDQ?SI PDVECDPI\/PRARDRL EDAG-DVW\RGQEVESDCPAGTAAGTEPS

AACACGT %*%%ER R L SRR R RN 128, Qb L 28 arcc
et G

AGTTCCG CGGGCAACGCACACCAGTGGGGCGCCTTCACCCTGGGCGT

CTCGGCC E@%% FRRCVRRGEMAAC B o EVERRVACE R cceacc
X R AR RN OV EARCGRACGES MR YA NS ccaeea
AGGZ-\CGTWWWE¢MEW@W@GWWE@H@W@EWWGCGGGGG

AAGCACCRY QOGP R C e AT O RENRAE S EFoPTF PO AR (R AP CRBIGFBI CALRS
ACCGCCT% ng ACC
GCGACCG §§§g CCACG
GGAGTCG QGéEb éE%?G éEECTCGA

coonraoVRRE BBV EERAAGIAGE TCCCGGACGTCG%?EES???

GTCCCGC@H@ME&&@E@SMMHMWWM@@E&GGTGAG

CAAGGGCEECIREYHARL AWI2 RFDICVAT VE ASPAGHDPARRSIRRAE ¢ CGIRWAVADC YFHEAFTGTAGAC

GTCGCCR 9@9%@E$?ﬂgﬁ@85VV?¥E¥Q?9¥§qgﬁﬁ@%&&P%géﬁﬁﬁ%QE@ﬁﬂ5§E§ﬁ9GE§§9EﬁﬁCCGAAG
Wi

GTGCGG AGCGCC
GGGCCAC &%@% %ﬁ CACCGC
GTCCTCG C g P QHSE ch&d QfceTeace
GCAGGGAEééE@ﬁTCf@E&GGTcCCAGACCTCGTTCTCCCAGCCGCGCGAGCCGGTCGCCGCGGTCAGGAAGCGCA
cceacTTPRIREDEAVAINYERICRE AV RRE T ARASCIRICACSV ACSV BLEIGABRGGCACGCGGL
CTCGACGEY AN Y CANGIL TIRSFF I BEGAT CRAF GRRFAZR PRVCEE RACHICART TCGACG

GCGACCAﬁ@$@§ﬁ$§§§§&Hﬁgﬁ¢ ﬁ&ﬁﬁ99@§§@¢¢9§Eﬁ&%?EEESEEE A e

CGACCG TTCCCC
CGATCAG §2acotctdcacar
GGTCATGhEEﬁbEﬂGd@bééﬂGGEﬁGﬂ@k@éﬁ@ciﬂc@h@ﬁ&@hﬁﬁb@@@ddﬂ@&éﬁ&@céﬂ&&fﬁEGCACGCCAG
CGCAGCGVERICh DFRAR AERY CNARAEN CZANBIA T VAL AUSAAERRAIAICE CIEWEANYRICCTCGA

PO AP R Y14 AR R YR B PR Y SO RO INSVEGIACCRGCAC

CGGCGccpﬁggggggng* 557 GCCGeC
GGGTCGRTER \ S ereh vt : 2 GCCACCT
CGGCGCC WL : I G ‘ TTCGEC
cracceaetdet i aaESdT G@ o Mk Bt SREATIE RV A D

TGGCGGd@é%&ﬂ%t&é&é@é@dﬁh@@@@b&iﬁcﬁéﬁ%ﬁéfﬁ@@é6&%6&!@d&@ﬁﬁﬁd@@fﬁhlébAGCACCAcCG
GAAGGCRCIJCCBR BRI @RISR TESEQITBCMNBCIG A COEABRTIAIRGICASEF CTORATCG
GGOCAC VST AVIA SISO RRIICP I AR RFI AR AR O TR AEVI GRBTEIRAFCCCTTC

CGGCTCC@E@EW $ C% K CGGCACA
GCGGCC GGCCGC
Eié“éééc VAVRVTAY E&ﬁﬁ@b@&@&@wp@&w@%&w@ciiﬁié

ceecced¥Erda3 B B QAT TN O ca€ Ml FQATCGCGETGARCETCGCCTTCGCGCCGGCCTTCTC
CCTGGGTGGTGTCGACGAACTGGAGGCGCTGACCCAGTCCGCGGCCGCCGCGATCGTCCGCAGCCGEGGTGTGCGG
GTCCGCGCCGACCCGCCGTACGCGGCTCCGGCCGCACCGTTCACCCCGCGCGAGGCCGAGGTCCTCGATCTGCTCC
GGCAGGGTCTGACCGACCGCGAGATGGCCCGCCGGCTCGGCCTGTCCGCGAAGACCGTGGAGAAGCACGTCGGCGE
GATCAGGCGCAAGACCGGGACCTCCAACCGTACGGCGGCGGTCGTCACGGCCCTGGACAACGACTGGGTGGGGAAT
CTTCCCCATACCGCGGAGCACACCACCGGGTCTTGACTGGCGGCATGCCCGTCGTCTCCATGARGGACATCCTCGA
CCGTGCGCTGGCCGAGCGGTACGGTGTGGCCGCCTTCARCATCGTCAACGACCTGACCGTCGAGGCCGTGCTCGCC
GCCGCEGCGEAGGAACGCGCCCCGGTCATCCTGCAGACCTCGGTCAAGACGGTCCGGATGTACGGCCGCCCCCGGE
TGTACGAGATCGTCCACGCCTTCGCCCACGACGCGCCCGTCCCGETGACCCTGCACCTGGACCACTGCCCCGAGCG
GTCGGTCATCTCCGACTGCCTCGCCGGCGGCTGGAACTCCGTGCTCTTCGACGCGCACGAGCTCGACGTGGCCGAC
AACCTGCGCCAGACCACCGAGGTGGTGGCCGAGGCCCGTCGCGCCGGCGCCCACGTCGAGGGCGAGATCGAGGGCA
TCCAGGGTGTCGAGGACGACGTCGGCAACGACTACGCCCCGATGGTGCAGAGCCTGGAGGTGGCGGTCGACTTCAT
CAAACGCACCGGCGTCGACTGTTTCGCGCCGGCCATCGGCAACGCGCACGGCCAGTACAAGCAGGCGCCCGTGCTC
AACACCCGCCGGGTCAGCGACCTCGTTGCGGCCACCGGCATCCCGATGGCCCTGCACGGCGGCACCGGCCTCTCCG
ACGAGCAGTTCACCGACCTCATCGCCCGTGGCTGCGCGAAGGTCAACATCTCCACGGCGCTCAAGGAGTCGTTCAT
GAAATCCGGCCTGGAGTTCCTGCGCGAGGCCGATGAGCGCGGCARATGGGATCCGCCGTCGCTGTTCCGGCATCAG
CGGGCGGCGGTCGTAGAGATGGCCCGGCAGCACATCCGGCTCTTCGGCGGATCGGGGCGCGCGTGGTGAACGCCCT
GGTCTTCGACTGCGACGGCGTGCTGGCCGACACCGRACGGCACGGCCACCTGCCCGCGTTCAACGCCACGTTCGAG
CAGTTCGGGCTGCCCGTGCGGTGGAGCGAGGAGGAATACGGCGAGAAGCTGCGCATCGGCGGCGGCAAGGAGCGGA
TGGCGTCGCTGTTCGCCGATCCCGCCTTCGCCGCGGCGGCCGGCGACACCGACCGTACGGAACTGCTGCGAACCTG
GCACCGCGCCAAGACCGCGGCTTTCACGAAGCTGGTCGCCGAGGGCCGGATTCCGGCCCGTCCGGGCACAGCCCGG
ATCATCAGCGAGGCACTCCGGGCAGGATGGACGGTCGCGGTCGCTTCCACGTCGGCCGAGGATTCGGTACGCGCAG
TGCTCGTCAACGCCGTGGGAGCGACGACTGCCGAGCGGATCCCGETGTTCGCCGGAGACGTCGTGCCCGCGAAGAA
ACCCGACCCGGCGATC
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SEQ I D NO 200: CosALO2 (40402bp)
GATCAGGT CGACCGOGGAGCT GATCTGGT CACGGAT CGOGCGGATCGGCAGGTC

WE2DGREBECCAT CAG PCT/GB2007/000138
CACCATCGT CT CCAGCCGEGACAGCECGT CCCECGECGT GT TCGCGT GCAGEGT
GGTCAGCGAGCCGTC

PP Hypothetical protein 1deaa | o COALTC

S AC) -
& 0CE
MPRRSTR A BRPCE
RSGADRP%%D cecampecaiicacecgiceciesiceececceceaycyeciicos
VEQRVRSMI%P@F&TPPRPSAAPAPGSDAGGRCG
CGGECCECCEEGACT CCAGGCGECACCACGT GGTCCTGGACCAGT TECAGCTCEEC
Sw MT I]EATC{é’EfZ Hypothet.zcal protein 149aa

ACH IEREER PN GCETBERRGAGGACGT TCAGGATCGT GGT
TGATVTAWWADGIWAAHVTGVDQPGAVELMTTV

DT Ay R R Y A A B R A S B S BB ACGCACGCGT CCAGGAACT C
S. ACT £3 AT(}.-’;%;SI_%A J.nvolv&g in cell division CTT

VERSFAEMMM%EQRALHHLAGIAGDADLVRVPRAV
WTWSLTA@@@@@%’IE AREYS Y|

LRFDIGR V

DsGTGAR@&%%@&G%%ATANDFDGLPPELLRKGRFDETFF
VDLPSRSECEGTTCACCARBACETOEEh CACOBACEAGTORCCCAGCAGCGACT CGATCGG
EIEQAVIKCECATYERRLRRUM(TRAVMS IVPLSVTQAERVDALRGHA

RNRAVSAEIIOETEEET CACCT CGCGGGT GATCCGEECCCGEGT CCECGCCGGAGAGCGEGEGT

A R acToacTCTaRo0ceT

GRYSTTYDINANNHAYEVMINTNG
A 1C EREGAGCCCCACCTCGCCGACCT G

QGAVGP IR

NSGTVDI@%WW@WS@EAQFGFEISGTAGQSNFTVNNFSL
NYS GCCEECEECCCEET AGCGEGET CECCECCECGT GECTCEGET GEECEET GGT GEEEG
CGTI GCCGCECECCECT

G&é&?@@%dﬂé@@%ﬂ@ﬁ CCCGCGGCGCOGC
MRRRTL:% € PASAAAGCRVAYTVSSQWPGGEGA
NVTITN [EE AW LTOSGSOVTARNAGYNG
SVGTNA ‘ @ﬁé&egﬁ%&é@mm&mw&
PSDAVW GARAPAPRPSGRAAAPTGASSRIT

RAPAGS SATRIBERHDECGT GGT TGACCGAGACCGT CACGT CCCGGECTGECCEECACCTGC
ACCGCGAACGECATG

W@E@éﬂ CCAG Cytos%%z%xnase §é§
MTITETD MDLAREY
e P PP T COOGOTCAGOCGEACE
IVYAAS

ANEPLPITTVVPGAVVEGPVPAFEAELR

ELHRARFAGK] CCGGGGT GACGATCGGGATGAACCAGT CGGACAT GT CCAGCGCGGECCAGC
ACCTGGTCGGTGACC
FHOCTAQEGACT GT CORCCABEARPEAAGT BGPAGAGCGGEECGEECCACGT CCAGC
VTTPLVAQWMQIAEAIRGNSWVDGVLGGVGASLD

IQVRIHGFI@@S‘EN@\WGS PYWKI STNTVGKIWI IPENFRG
ADEL RGN CCGECACCGGECCAGCGCGACGGCCAGGT TCACCGCCACCACGCTGCGC

CTCCT CGGCGACOAGG

TCCCGGATGCCGGACT GCAGGCAGC%CAGCACCACGCCGGCCT CGATCGCGI GG
CGGATCAGCACCACC

CCGATCACCGGEGECAECT GCAACCGCT GGTACGCCGT GAACATCAGCGCCTCGTCC
AGGTCCACGACCGECG

CCGATCACCACGAGCAGCGT CTCCCEGT AGCCEEEGAGATACGACT CCAGCTCG
CTCATGCTCTTGAGC

R T N STNTT NN NNV N T STNSTNNLNLNNN N A SNTTT SNNTT T 2N NN N NI NN SNTTT NN NN N NTT N SNTT NN



CGAGCGCGECT GI'CCCAGGT GGT CAGCGCCCCGECEEECACGET GACGGT GEEEA
CCAGGAGCCCGCTCGG

W GAGERTCCCECECECEEAT CTCEGCECCECT GGT CCCCGACGEGARTT GBTIBTN0138
CGGECGACCAGGATCC
AGGT GCCCT CCCCECCECT GAGCGCECECCGEET CEECCGACCGEECGTAGGACA

CT TCACCT TCT CAGG

sEACEEIFECAD CCCHACBY A £ACAdLkE E0XAaT AATACCCCGAGGTGEC
VSDVVVEMW@(%WMGV QSAWPZJBQFE’VQSMEQA}PCF / GB2007/ 000138

LRSGERV2 g.ew‘ .‘ : p
TGVMGHT. &R -" L TNDPWTEFYPRPGQARAVQIDVDG
RRLGVRY%E@Q&Q%A ACEECCES EATETHEET AGT ACGACGGCAGCGT GCC
SAARAAAMW@ADAQVAVDVGSWYWYARHLRLPR
GVPAHLS@@FWA@W@@%A PR O

X X 6N
@nVSWEQRETEGEPRFVTSQELPDVP

(£BMRIRCLGEPRPGVPEIVMIQGMTV

RO EEOE AR HEIN
SDYLLPGWM@W@M@WM CTCGECCGEECGTC
ORLGRIVEGHOEEY T AGEEPDEVAGVVLAGPAI DPVARGGLRVFE

\
ARWWIDR e E
VPVLVIR
APIREFA

GCCGGT CT GCCGGEGT TCGEECCAEGT GEECGECGECEEEECGAAGAACCTCGTGTA
@C@G@Sﬁ%&%m Aldose ep:.merase 39 faa
f AL [/ sl‘

VGGKAVD’R‘C@@WLQTITFPDHRGRRANVTLGFRTLD

B RN O A S S AT T T S BT AT SEEGACCCGRCCAGACCGCGCCC
e AR PG PHGEENYPGTLRVIMTYTVTROMG

TR A T b GGACCT CGACGTACCGGTA

DGQFRRL@%@G@% TTEPGIQFYGGNFLDGTLYGTSGRA
O EACOEIBEIGEETOCAGCGAGCCT CCGEGECAGCCEECGTIC

GSLDYTL@ggx}@@gﬁgg@ﬁiﬁ;&{ﬁvsGGLIAPééTNTGLLFVTKDNVA
PYQSTKS&WW%C@@WA@G@GCGTG@M@G

%13‘?@% s]éié_}:r transg C_lpe:r:-mease 352aa G
T

APVAIIAVGIVLLLVSGEIDLSV

SFVTTLG&WIPDAAKGTFQTWLGAGPWAS ITWA

LITVAL Buchectvesscocell
LGGLVG?ge TFYAISAAVIGGTALAGGSGTIVG GE{III}BACI;er(IIB
ATLCALVACE A AR saoaceeTcccaaaceace
TCGGTGAGCTGGATG
S TOCRERACACOREARRA TGRS TN FEOEEAA QABOATIGABEACCACC
2CECCATCACGATG
MTAETY (BEGOTETSGAGOGE0

LIKI ICG]YW@RSVDHARSVGIDAVYQDLALVNELS

CGTACGCAACAT CCCGECCAGCCEGT CCGCCGTATACGECT TCGCCACGAAT GG
CGACCCGGCACGGAT '
CAGCCCTTTCTTGATGGECGATCT C&s CCGGGACCCCGGAGACGTAGACGATCTT
CATGCCCGEGECCGGAC

CTCGGAGGECCGAGCGEEECCAGCT CCCCECCCGAGACT CCCEECAGECCCAGGTC
GGTGAGCAGCACGTC

GATCGCT CCGECTGTIGCACCCGGECACGT CATGATGECGCTGACCGEGTCTTTCGC

PNA NN NN A NI SN N



CTCGEGECECCT GCGCGAAGAGCGAGGACT CCGEGGACACCGT GECEECEEGET CC
CGCCCCGTCEECEEC

WEEAGHIBET CCAGT CCGCCT CGECCGEECT CCGCGACCT GT GCCT TRCHGB2MBT/A00138
CGGCGCGT CCAAGCT
CGACCT GAAGACCGCCT CCGTCGECT TCTCCCAGT CGGAGAAGGAGECGAACCC

IIIAHNYW@I@FDKRSADTSLAELTELVVAEYRTG
RGR ACAATTCAACAAGCAGAT CGCCGACGT CGAGCAGATGATCGAT GCGGEECGT GCA

CGCTGGEECAACAAGEECGA

SGAVPYLWHEMPGWPSPQWHPDPGDETTGASQYSG

VGRKR  GGGCGCTCCCGGECAACAACGT CACCACGCTGCGGACCAGCGECTTCAAGGACGA

GATCGCCAAGGT CGC
%m?mmécp%ﬁmm&f@@@m@m

WV YPEVWLVSASLKPRPDVEDNRLLP

e VT EGF

e oriles g@%@%ﬁé@@g&é@ﬁﬁé@g@cﬁi\mmm@mmw
AFYIFL I@FMEML@%AGYWRLFWRIAVPLCRPAL IVAFV

FELRASWERIBA A g

AVITTVPENPEEACEEEACTATOARIG

MSAAVRR
FVGGENY
RSAGFFR

RFRAVTVA@@@@E‘@@@ANEQ%QTFDEVYTAFYGSANQQTYGNDAA
GG AT CRRCACERSAGGAGGGECGGECTCATCGCTG

MWWWQ%T%@ G
MFIRSI GSDSDSDSNAAVTLTMMGFGTGDE
AR kel (35 RS

IAKTRF A N Al CGACGT TGATCAAAGTGCTC
GTYAAKKACﬁ(WE@EAﬁ@A@REAAVTEATLNGQLYGLPDFYNNR
VLMLNDASOECA UG FEBECEAGE FELEET ACCEEEEREABECGGECCCGGT TCGCCACCCCG
LPEFLPV@WWNNPKVVEALEYAVGLINAQGGWSN

FKSFRD RSNOT DMEDS

GVDGOPIITLN; ﬁh fa R ﬁWW@C@T@T@MG
RKKENKEP % KREDF 5 KPDANVIVLQTQESGFSEPALA

ACEEFK e FokEA KL DS T GCT GGACGAGGECCCGGATGGETC
GCCGAGGCCACCGAG 80 V\D 2007/ 083112 PCT/ GB2007/ 000138
FEDCCH GRCACET TACBEHE ACCUADBGCAT OB ARBECCHEEECACCCTG
MSALAI RROGOV CEFUCArSYEAGLGFGELTFEDLREDRT I YAAS SGWV

CTLTIE(@A@@?@GTCCIII:T CGCCCEEECCET CATGGT CGACGCCCGEGT CGTGGTGATG

MSPVPSL ee e s W@M&F (ﬁ\c

LDIRLRONEEDE S48#F PGRLLAWADELATVIATDTTPVTG
LELSTKE&E@KEB@IM@I@'@G&AW%&W@EACC%T GI'GCGACCCGEGTIC
SLANRLmmmm@LTGDTPQQRYDDYDRRLLTDPAYL

, LT RIACCEATET CGACCGGECGCACGCTGGTC
ALRSVREW RS ‘ DGTDLVYKPRPVGSERAYAETMAAL

%WGTCACC@CAGA@CA&CCG

ARLEAVﬁ’EmﬁE A CGACGACATCAGCTTCGAC
FDRLLRGHIGEERCCEEE
TMDAR@WWW@A@@@C@TCAA@G
APAVTVIARRESEFGPYHRAPEVRETRDSMATMPGPRPAAQPSPDRAAGP

CCGATCGACT CCGGECGT GATCGAGGT CGGCGECGT CCGGCT CGBCAGGBCCCAGC

ACGGTACGGGECGGETC

CGCGCGGEECGT CIIZCACCCACIZCCI:{@CISACCCI:AACIIZCGACIIISATCGT CCcccC

GGCCTGTCGATCCGG

GACAACATCGCGCTCGCGATCCT GCCGCGGATGBCCCGTTTCGGACT GGTCAGC

GACAAGCGGATCGAC

AGCATCGTCGCCACGTACAT GAGCCGGECTGCGGAT CAAGECGT CCGGTCCGGAC

R PNINNNNT SNSNSNSNN N T




GCTCGGCATGECCCT GGT CAT CGECACCGAGEEGATCGACCTCTCGGTGEGT TC
GGTCATGGECECTCGC

WESE0GHITT CATACCCCT CTAT CTGGEGGT ACGECGT GACAGCCCORAIT GBTW0GE000138
CTCGCTCCTCECEEG
TGTGECAEGET CGEECTGAT CAACGGET GT' CCT GGT CECGAAGGCCGECCTGCAGCC

B Lo R S S GRS AT CTOOGGT GRACAGLT

IVETVGAASEIGACKAT GBEEAAS DDS YL.DAVSEAVPWLRECATREEC
PDLIAGIGCOOGAUTEGITRITAGE Y SOEET CEBETEASERGT T CGGCGT GCCGGT CCTGGT
PATPDG@?@WZ&TELGDPSLRELARRAVQFDRDLY

mansoigl e S S SOT SRR 0O T

CGTCTACGICTTCTG
SHCTONIBCTIRECCT CEAT AN GhInPaiF g ASaT CCRALLA AT CCAGT CCAG
MPEEIVWDAVALARSAEQYGYHRFWIAEHHG
) ERGEEET GGTCGT CGECGGCACCCC

AQVQLTME@%?%B%&G@AEDLALRE SRPFLQISGTPAAVGKE
IRRLOAGGATEY COCEECEEGACCAGCEAGAT SGT GCAGGCCGTGATCATCCTGGTCGC
GGTCTACGT GECCCG
@@m@mm GFEPAIRCECCETIRBCCT T3 EEEAACGEC

CTCGGCATGACCTTC L
SBIGAT QRT-GRAGCOO0BEEAT O GET CTEEETCERST GBSF CTARET B5TREGE

£333aTGGTCGCCGCC
(RILSENTE SERRIAECGECGCCGTTGCTCCTGTGC
APLTTAD LDAR VRSV !AAAVPGVRSVDAQYARTVSVFGGSRR

GSANVOSTS DRGE
vascaa ke RG] G TELACHACCLLION TCATCGTCACCCTC

FAAVALKE@QXS@X%’RW@@Q@@@WW CGACGACGTACCTGGTC

IAGTZ—\GCAW@@I@D]S@I SGGGLRVNPFALAGCVLAGVLAT
LVAAWARARRY Q AR

LAVAAT
GLAGTS
PVAAGL
LAAPGDEHmARY KA A TYLARLGLPDSAPIVVEVGERRVN
LIARASWM’EW%@@@VAW@AAA@T CTGGGTCTATCTC
AAVGAVAZROFUCRETS TERCPCANVLSILLGLSLAMLAVTVVIALLG

IANLLGISHIERYR AP AR ERECARGET CGGCT CCGGGGT CACCGT G

CTGCCGGTCTGEECTGECC

CGCCGTGCACGCCATC

VGVPVG%§§ GOQLAAVLVVAVLTGVVASLAPARR

RARVAR gﬁu CGACGCCAT CGOCGCCGT CGT GAT CGGT GGCACGCT GCT CACCGRCGEE
MECGCGrf24H othetical protein 244aa

MIVWPEM G AT CCAGAACCT GATCAACCAG

WPPDS SIGRCEABSANCET OXARCSPGSTRRPASRSGSTMFCSAVSVGS

RLNAWK%&WWWWWG@CC@CTGTGGTCGTG@CG

FPEPDG n1VTAAGPVPYVLLTSRQLTISACVVC
VVTAPT R 2

(EGIANGET CCG - £25
v Response requlator kinase 367aa
vmmgﬁmﬁgﬁﬁm [SEeE e e

GCCCTGATG
VAGVSGﬁﬂmmf@VHAAAAHAPGRARHAGLLLGAAGA
i § N P

G CTHOOST BEEEEREGGGT CGACT TCCCGGAGCAG
(SPEMHDIIAHSLASIIAQAEGGRVAARA

5@2&@5@@@@@@%@%@% CTTOoGETOGTGET0G0C

GCCGT GCECEECGAGCECCT GCCCGECCTCGAGACGT TCTTCTCGGT CEECECC
GCECTGGTCCTGITC
ACGCTCGEEEECCT GGGACAGCCGGCACCT GACCTCGATGACCGCCECCCTGGTC
GCGGECCGACACCEEC
ACGACCAT CGEECCCAEGT CTCTGECTGT GCAT GATCGECGECCT GCTGEECECGE
CTCECEECEECEECC
CTCGCCGT CCCEEGACECCEECCAEGET CGT CAGCT CCCEEGT GTGACCACCCAGT

NNV NI PN SNT T PN NN N




CGCGEGTGGT CTCGEEEECCEET GAACAGGEECEECECCGT ACAGCGAAAGGGT CT
GGGTCTCCAGEECGT

WAGCEHABET CGT CGT CGAT CACCAGGGAGCCGT AGT CCT CGAACORAIT 68LHBT0N0138
CGECCTGCTTCTCCA
TCCAGGCGAGCT GCT CGCGT TCCCCGECGAT CGCGEECAGCAGCGT GCCGGECEA

MRWTPAL e,ievz- gﬁr

ELTVTTT AL ."G’G’G’ CCCECCEECCECCEEECEECECTCGACCACGAAGT CEC

CGACGECOGT CTGCA

MTRPPIAMW\%AAPDMRVVAIAASGAEAIELAAEH

RPDVILMTIBAGEACCHICEUBRFEESEEIBETHET NAGRIIGGECCEECACGET GAGCGT GA
TAGASGY HigH A FA SR AP ERE AT IGGSVIAPTTTRNLVAARAEPPPPA

RDPAPLD ST TP B AEEAA
LGVRDRLWCC A K GT GCGCCGAGCCGERECTGEG

LKGAARAE@@WWVRI SLAY SATKPQDVI DATEDAP
KRR A M R O e O A T R A A A B N GAAGT CGAGGT CGAAGCGGG

PKDLTIG PSARPRE PDGYELIRQRRNAYVIPGMVEMGA
ITRAQAD REMSN KNN W MERK
(] GCTTCGGEGICCTTCTCCG

GPTPYDR

LLTGGGDWWWWM@A@GXBT AGAGGECGEGET
POV WTGLGRSINTYFVPLEERVGAEK

VGDSAQL{E

TGTTDRDRTASLIAGTTALVV
AGYLVNPS AdA

(3 al CGCATGGCTTCCGACGCTA
LS FDVWRGQEVESDCPAGTAAGTEPS
EEBSARGTATGAAAT CCCACAATCTCCGATGTGGACGGAC

SRS GCCEEPRECCGT GTGCACCC
MAPLTRS REFVRPGDVVEFDIGAHVGDRVACFEFR
RLGARVY, eeoe @yicaccocscccescesce
NPTVSTN T z—ﬂ:-(l‘lG CI;TC

KIDVEG %@@@URA@@QA‘TTIARDVARRCLDRAGELGFDGFD
vsLeETMATECRGINEOEH 3 AT RACTCEERERTHOCRACT TCCGCGACAAGT GGT TAAT
DRR Gr CGGCGAAGCGATA

TATCGI CCAGT TATTCGGGGGACT GCGGTGCATGAGCAAAAAAT CACTCCGECG
HOIEPRBEPATCH =27 Fraroace 24ee

CO &y, =T
GRHPVLV Jnigevrai KRR m %&é GTGATGGATTCGCCGCGA
FGAEVAARDA )7 AN 7D PAARSRRALIGRWAVDLWIEAP

WQAPVLVWAMWW@T CCCGCCGATCGTC
VA PLRWRGE GEACCESREEACCINVMTT SGVRSARATARY LRTRRRC

MDRLIGGNTEIOGGGT CAT CGACGROGOGCACCGRCT GA GCGOGGOGAC
GACCGGATCAGGGCG
GCTEAAGT CAAGGCCAAC

%‘rﬁe@%ﬁer

DER L RHSGR TGSVAGSV LIDA@{%-
R oo oo

MYGRPR

HELDVA . :

LEVAVDRekEFeFsk iSOV KOAPYLNTRRYSDLYARTGT PMA

LHGGTGW@' COMCGACES ,
ATCCCC@CAC@AACW@AC@CCC@AAACGATTCCCC@C@T G
CGGTCGCTGGTCCAG
GGECTTGGECGAGCGACCCGTI CGT TGCGAT TCAGCGAGI CCGEECECGATCTCECT G
CGCTGGITGATTGCC
CACGCCGT TCAC-:GACC—:C—:CGAATCI—?A&AC—:C—:C—:CT GGTCGACACTATTCCGGCGCAT
TCCGCGCAGECECTG
GCGAAAAT CGCCGCGECCATTGT TCGCEEGAATGECGT GAGI TCGCGCGACATCCT G

GAGAAGGACGCCGCG
TAGGCCACCGGECATTTCT TCCGECACCCGGT CCGCCCTCCGT CACGCACAGGTC

N P NA NT" R FN"T" 7\ R T 7™\ NI\




GI'CGT GGCGCGAGT CCACGT TCCT GGACGACCCGGT CCTGGACAT CCGCCTGCG
CGAGCTCGGACTCAG

WESBGEHEXITCAGT TCGECCAEECT GCTGACCGACGECGECGET ACGACGCOREGRLHIADN0138
GGCCCTCGACTGEEC

CCIIZGACI:TCIIZC@CGTCI:TCRGACCCIISACCCIIIIIISTCACCCISACTCCI)

GATCGAGAGGT TCCT

&I CCCTGCTGGAGAGCCTCGC

VASTSAEM@@@@T&T@A{IPVFAGDVVPAKKPDPA

GGTCCCGACCCGGACCCT GCT GCTGGAACT GAACGT GECCCEEGET GCACEECCG
SECTE\NOCAIEIRCID NO: 199

(Null) CCCOGEEGAACGCTACGACCACT ACGACCGGGT CCTGCTGACCGACCCGGACTA
e
n(- 2
eancastE AR R e B QoA RS
CACCAT GL AGCGC CCGC AGCCGTC

GTCCGG@%@%&MGCGGACCAGGTCGcGGGTGGTGATCGTGCCCCGGCCCTCGGAGTT
CEGCGG AR CACKIIOEET (&SR AGEER NGO AGRAACASE IR EE T
CcacGATEFSCCEEATEICEGARE GAAGCTGGAGAGGACGTTCAGGATCGTGGTCTTGCCGGAGCCGGT
ceeeccdFEECEHCOEET GO AGCT GEHETACAACKNCCEGEAEHT CECXACEEACKIE T
GAGCGT@m&m@@AMAWMEGGMGMMGOQGZ@@@TGBGCGT
CGAGCCE ' \ " \
GGTCGG@E@@WGCGGCCGACCCGCGAGCAGATCCGGTcGATGATCCGGCGCAGGTG
OGO OO Y S EC AT T T TACS CEATT TG CELT XS BACE R A CRATRSCG
CCCGT T EASARDCET TS EAEEAT CCACGGGTCGCGCAGCAGCGACTCGATCGGTCCGTGECCGAGCAC
CICGTC ISP A e ISR EXSREEELH G

AP ET X A E R T CEACETE R
CAGGTC@@%@%W%CCCGGGCGTCCAGGTCCTCGcTCTGGCCGGTGGTGTAGAGCGTCGG

S TR
(L
:‘e%e.,.g-e,e@.g‘ A AT

ATCGGC 3} iea ACCGTCACGTCCCGGCTGGCCGGCACCTGCACCGCGAACGGCATG
cCGGee oL A K A S AN Tt N FoANE oA C
CGCTTGWMAGGTCGAACATCTCCGCGGTGAGCCGGACCGACTTGAGCGCCGGA

AGATCCS dENCREAELEEETE X C

ACGGACMM@%AAGTCGTAGAGCGGGCGGGCCACGTCCAGCAGCTCGACGACGAAC
TCCCECACEHGACCAT (X T OBEEEX N ECAGAACIBECEEGINE LRI REGECHABGGTGEG.C
GTCGTGJ@X@@@A@@@CM@ACGGGCTCGTCCAGCCGACCGGCCATCTGCAGGCCCCCGGCGATGTTG

CCGGCGIRGC FEEECAOET TEESIBACETESAGST GREECHS
GCCTTGWA@WGACCGTCGCGCTGCGGATGcccTCCTCGTCCTCCTCGGCGACCAGG

O A A AR M N S P LR AL RIS EARTASEA

CCGATCW@@WCTGGTACGCCGTGAACATCAGCGCCTCGTCCAGGTCC CGA

ATCGTG ew.-ft,,ef A

ACATAG .‘ e10M) ;.,.,ﬂ A % GGCGTTC GGC

CGAGCAGLLTCRAETAGY ~CGCTCTEERT i g@ﬁé‘i@@g@e
AeeanaaEe

caccacEEétdatetd 6d N ek &L R Ad ol ol & XA dccE A 1 ddBcfc a
cecaTebd THEdae e I GHGATCGGTCATCEGGATGETC TCGTGGTCCTCCGCCATCAGGACCTTCG
ceTeaTAEEI IR RCRECACIC EREE ATCAT CEEICCACT CEITCCEANGCAT COEXXECERE:T
TGAGCGG&M@M@@@%@ACCTACGGGGCACCGGGATccecccGGTGTGCGACGGCGCCGGTG
ACGCCCEACANGCEECECATCET CaN ACETCCEEGNEBCCEEET
CGAGCGmﬁ@@mAGCGCCCCGGCGGGCACGGTGACGGTGGGGACCAGGAGCCGCTCGG

AGGTGCQ\WWGCGCGCCGGTCGGCCGACCGGGCGTAGGACAGGACGGCCGCCCCGC
TGATCCEEMTBECBT ARG CC P CN S PACARICOR F LA R EE I E FETACE
CACCGGREPYSSCARCEESISBTCACCATCGCGCCGTAATACCGCGAGGT GGCGAACCGCGTICGGTAC
AAT GBCGCT GACGT ACGOGT ACGCCGCCCGCACGCT CBBCGACGAGCGCTACCT
CGACCT GACCCGCOG
TACCGT CAAGCTGGT CTCOGGCT ATC T GOGGTACCT CGCCGAGCACCGGAT CGT
GGAGACGGTCGEEGC
GTACAGCGGGAT GBCCGGCCTGCTCTACACGCT GGATCACGT CBCCCATGCCAC
CGGCGACGOGT CGCT
GCTGGGOGAGAT CGAGGCCGOGCT GCCCTGRCT GOGGGAGT GOGCTACCCGCGA

NN R NI PNNNNN™N N NSNT



CCACAAT CACAGCCT CTGCCACGECGACT TCGECGCGCT GECCCT GCTCGECCT
GGCCGACCGCAECGTG
WOBOCRETLCCECECEECCACGACGAGCGT GCCGECECGEGET CGT GCCAMAHGRINERm0138
CGAGACCGGTCTGCG
CTGCGGEECT GEECAACGECAT CCGGAT GCCGEEGT CTGATGCT
A

CECCCCACT
e T R T T O CROGT I LG LT CAG WG
cGeece ﬁge eenel 'gﬁg

eee

oo e L S R

cereecdeeish seeiee: G S 6GCCGATGETGAATCCGCCGACCCAGCTGTCCGCCGGCCCGTCGGT
cacccechPeebéa et alddaged S detded:

ceaeccchOet 6 EIICEE 66 A CGTGTAACCGGCGACGETCTCGCCGGCGTCGGCCEGGCAGGACGT
GGCCACABECEEXACACRTGI AT CERAN T ECCE I CCECECEGICH G ECCEAXEHGAT GEATRGEC
Geeee TGS IEEECT GET GGGCEECEGCGGGGCGAAGAACCTCGTGTAGTCGCCGGTCAGCCG
CAGGA AR CAGEAST T AGTGCI AAGACCBTATCECERNUEEBGATAEEETE CASEGG
GCCGCABEECOTATCCTOR CTCGETACGCCGACCCGEECCAGACCGCGCCCGAACAGCGGCGGCAC
CACCGACUGEBERCC TG T GO FOACE S F GOt X G A C L S GO IS FORE RS T
CGGCGEIRTCT R A RICACLESGGTGTTCCAGGAGCTCGGGCAGCCGGCGTCGGCGGTGGTGACGCT
GGCGEC oA e T AT e R A A A P O D CATPE R ST S SET A
CCGCTGW%’:GGCGACGGTGCAGGTGGCGGACGTCAGGTCCCGGCCGGCCGTGCC

CGCGC AR T B (A e T A T EEL e a
GAGCGC E .‘ ?{5, KA ATCA @%%
CAGCGC S RERRK CATe
ACGCCG co ¢1£ e& aeconcee secemree W@@%ﬁ
GGCGTG G Z GTCAGCACGACCTCGGCGTCGGCGCCGGCGAGCGAGGTGGCCGAA
CAGGTC "” SILLE e FSFPAIEFeC

Accecc%@@@fmﬁgs@cecCGAGCCGGGCGCCCTCCCGGGCCGCCTCGGTGAGCTGGATG
TACTGC IR E ol

GCGGTcm&bcsmCCCGGTTATCGTGCGGAGCTCTCCGCTCCCTGGGCGAGAAC
cGTAC G HCRCECE I EAECEEE AN CCAGHOGAREECERSTCET COARCTCRCTTCHEOAGAT
CAGcccmmifﬂcﬁmé@ccurccGGGACCCCGGAGACGTAGACGATCTTCATGCCCGGCCGGAC

CCCGCCBTTCCAGTATGACEET G BCT Ok ; : C
CGGCCCWQA@WNCACATCATTCCTCTccCGGTGCAcGAGGAATCCGGCGACGACTC

O A CE A T CE T T ST EE T SAA %ﬁ%ﬁ%ﬁg&%?
ATGCCCEE&%ﬁ@@@ff%?Rﬁg?@pGGCGGCACTGTCCGTGTTAACGCTCACTACGTTGCG TEACCTCA
ranTCe seeseccvbclivectiicwicuec emreciiio et
TGATCG
CAATTA el CTGCTGCTCGG
creeas sejeseneiiveislicanicaceaicasceaacce.ico
GCAGGT CCGGECTCCGCGACCTGTGCCTTGCGATCAGTACGGCGCGTCCAAGCT
CGACCT el A IS AAGT AR G S E G T A EX X THTTAC s A
cacean AP GeAREA I e cCeCEAAGCTGEECATCACCAACCTCAAGACCTCGAACGCGAACTC
AcAATTERATHRAGERET fXACEREE EMCAT CIIATCALT ALCCCET A CCEACEIREHEEC

ceceeTOEICCEECEET M OGACTCGETGTTCGCCARGGCGACGGCGAAGCACATCCCGATCATCAC
GATCGAT CEMNGECA A K ECEET GO EIBACTE NECEACIARCT GNTACHEGRSA

GCAGGGW@GE@@@@CGCTGGCCAAGTCGCTGGGCAACAAGGGCGAGGTGGCGA’I‘CCTGCT
A ECIECHEGSC

: G GRS T T RBEEFEAACEEESC
GATCACMWGCAAGAAGGCCGGCGACGTCAAGATCGTCTCGATCGACGGCACCAA

GGGC GO A e TSP CLL XSS EARCTSET W
GCTGGCH, AGTTCTTCGGCGECGAGE I@é@@%
CCGTGC -
GTGTC A ARt é(écc
GTCTCC GGTG
CACGCG @ﬁﬁ@‘f @%@@&@E@AG
CCGGAC CCGCGGCGAGCCGECCCEETTCGCCACCCCGCTGGACGCCCAGCGE
GCCGG I b SO S X ACET A IRCAGT S ICR A BEETC
cTCGeoRA6d LA OACEA LS G T TCGEGC TGCTGGACGAGGCCCGGATGGTCGCCGAGGCCACCGAG
TCCCGAGGT GTACGCCATGCTCAGT GT CCTGGACCAGGT GCCCGTGI TCCGT GG
CGACGACCCCGCCEA
GGCGEGT CCECGAGECCGT CEEECT C%&:CCGGGCCCI:CGAGT CGCTCGGCTATCA
CCGGTTCTGGATCGC
CGAGCATCACGCGECAGCGECCECCAACECGT GCECEECECCEGAGAT CGTEECEEC
GGCCGTCGCCGEGAGC
CACCGAACGGAT CCGGEGT GEGCACCEGEEEGAGTI GCTGCTECCGTACTACAGCCC

PNINTT SN A N SNINTT NSNS\ N




CCGGECCCGACGACGACT ACCGEGEGT GECGT GCCGAACCT GECGGACGCCCAGCG
GTACACGCTGACCGA

W@LARGERTON GGCGAT GCECECGAGCCGEECCGT ACCT GCAGAT CTOXAXEGH

GGAGACGGT CGGCEA

GGAGATCCGGCGACT GCGCAAGGT GTACGACGT GGCCGAGGTCATGCTCACCAC
(4

GGCAAGJ@%@@%EE%&ATGGCCGATcTCGACCGGCGCACGCTGGTCTCGCTGATGCTCGGC
CGeCGAGTNOACEEACIR ETCEAEACRAT EACE S ECALETIAGELETAEGACEE EXAGREEETdEC
CTGCGCAVHBBACAEETCHEELES CGCCCCCGGCTCGACGACATCAGCTTCGACGTGCGCCCCGGCGAG
GTGGTCEXEAT I COCET T (X eHCACCERCTCECCRASRCAA JE3C
CCGATCOEBTCORNBMBITGGETCGECEECETCCEGCTCEGCAGGCCCAGCACGGTACGGGCGGTC
CGCGCGCITNGRCETEGETCEACTHIEGHF ACT BEHAGCEOCHGEAEA BN CECEACK IITOEENTTC G
GACAACWIE@Q@@A@Q\'G—ECCGCGGATGGCCCGTTTCGGACTGGTCAGCGACAAGCGGATCGAC
AGCATCEYICTCEE%I2S AP AL IR S SCAEA T
CTCTCCWW@@GTGCTGCTCGCGCGGCTGCTCGCCACCGGCCCGAAGGTGCTGCTG

T O A A A A A B AR C T R ACER ST
GCGAAG% AL CTGGTCTCCTCGGACGCCGAGGAACTGGTCGA CGCGGACCGG

GTGGTG

mt alely G
SecomBk "“"""" s %@W&%@ TTCAC
GCCGTA p&;y “
cercaeliddet ke CACCGAGGGGATCGACCTCTCGGTGGGTTCGGTCATGGCGCTCGC
CGCGGCJ (g Sl AQ el € EBACEATfATCEd G
TGTGGC@J@@@&I@@%@A@@G GTCCTGETCGCEARGGOCGECCTGCAGCCGATCGTGGCGACGCT
GGeeCTAEXIIECH: G ACGRECHECATCECTOTCECEUAATCIR A
CGCCeACE X OTACCAGAEETCCCGETGACCTGCTCGECETGCCGEGTCCTGGTCTGGATCGCGGCGLT
GCTGETATAGTGEACARAAACEATCGRATT ACATEIATTERIGG
CAACCGWEFCRCHPG@TQACCGGCCTCCCGGTCAAGCGGGTGCTGATCGGCGTCTACGTCTTCTG

CGCGGT PVEACTIBINGCAT CTTIRGACE ST TR T O ELSIECACEST
CGGCCT@I%Q@W@@CGATCACCGCGGTGGTCGTCGGCGGCACCCCGCTCACCGGCGGCCG

S AT E e BT EL G ECE LAY SEEAL A
CGATCT%@@AW@AGATGGTGCAGGCCGTGATCATCCTGGTCGCGGTCTACGTGGCCCG

T s e s e e

CAGGGC CAGSRECACCGTGGETGG

GO (3 (S
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TCCTCT N e

cces CEEACCCEARTCE G WW@W@G
Tceccc’ﬁ -‘r}re‘r . (GO GRCACCEACT CCTAGCEC Ry TC
cacoacLy: ‘é W@W@%ﬁ
GCGGGC o[-? gﬁ; ;x seasee

Q’G’Uﬁﬂ’

CGCCCCEET GG 'Q.‘.x % CCAGATC GCCG Z CAGCT CGCCAC
CGTCGC ?" (X skt (3 (. (Lsh Neaees ‘

CGTGTG%&%&%@@%QE@CCccGGGCAGGCAGTCCGGGACGTCCCCGTCCAGCTCGATCACGCC
cTccccotEACES AR EIFAREE XX RTEE &% RO T A e §8cdccetdddeheac
GTGCAC%@@@@%@@AI@E@CGTAcccCTCGGAAGTGACCTGcGCGACCGCCCGCAACCTGGCAGC
; EEERCE. TOCNOCECAG
TCGCGC@K@@R@@GAW@SCACGCAGGCAACTCTCGTAGGTGCCGAAGCGGTTCAGCCGGTGCCC
CGECTGGAGGACCTGTAT GACGAGGT CGT GECGEEECECTAGGGT CTAGECCTEC
CTGICCGECTTCCTG
GGGGAAATCATGATCT GCACGCACT GCGGCT CACCGEGECGEECECCGACCGTCEEC
CCGTGCCCEEECTEC
GGECCGTCCEGET CTCCECCCCEECCEEEETGI TCCCCGACCCECT GECCECEeeG
GCCGAGCGGTCGECTC
CCCACGT CGECGTACAGCGT GCCGGT CGATCCGT ACACCGEGECCCGACCACCEET

N NN SN P PN PN NN




GEECEECEEEEET GCT CCCCT CGCCCGAAAGGAT GT CCGGT TCCCCEGATGGTC
AGTACTGICGCCTCA

WA BBGEREANCAT T TCGATCT TGT CGT GCTGEECECCEGET CCCEGT GAITSBENTD0138
CGGECGATCCECEECG

Ccr CAACT GGGECCTGACCACCGCGAT CGT CGAGGACAAGT ACT GEEGECGECGT CT

c
CGCGACd¥33@6€§HEEXa§6ﬁETGTGCACATCGGTCTCGTCGATCACGTGCACCGGAGTGCCGTGGGC
CGCGGCHTACEEELEAAICACACLS £ 3 ACCHASCBBCASSEG
CGGCCAdiméﬁéﬁﬁﬁﬁida&@ﬁﬁhcGGGCGGAGCGACGCGCCCAGTGAGGGCAGAATCTCGGACAACGT
CATACCIHECEGCEABEATCCCEATCAT ECOACEACAHCGRCE CAACCHEFTETCAGT G
CCGTTGvmggqempmmyngmncgEGTCGGGGCTGTCGGCGGGAGCCATGATCCGCAGCGCGTTCGGGTC

GTTCCCRASEREL PSR ICRSETEaN
GTCGTCW@@TGATCGGCCGGCCGGCGTGGAAACCGCCGTTCGCGACGTACACC’I‘G

WWWW@%@%

GGAGATéxgaagg%@£¥g8¥a§eCGGACTGCTCCAGCGCATACGTCCCGAGCAGCTCGAACCCGGCCTC
GACAAGEESIISET EAE X I boT CE LA EFICICEET S aGAT CEAATT AL R AT M C
ceecceSIACET EEEXEIBFEACAGCACTGTGCTCCCGCTTACTACGCACCCGCCGACCCTATCCGCC
ccAACCAACTACECEAT X AECEACETCACC X CGAACCTIATEET CEEACSOCECCEAKEC
ccTCAG@I@EB@@EEKG@EEE@@ETTCGGCCCGGTTTTGCGCCGTAGGCGCCAGCCGCGAGGTGTCGGC

ATGCTGz§§ﬁpg@mgggqyggggpAcGCTGCCGGAGCCCGGCACGTTCTCCGAGTTCAGCTTGCCGGCG
Rt ¢ So\C SNESCERIESc RS CE o ECE o G

ATGCCA%—F?WCGCCTTGCCGAACGCGCTGAGCAGCTTCGGCAGCTTGGTCGGCGAG

TCGAGGSH X Yue 0
rno1oeR R A G L o SRR A AR

oA Aesecessicaicneeeionicieacist s it e et
TTGATC %‘W? oc g:}‘ [ G
i < ST PGEEGAGCACGTTCACCACGTCGCGGAAGCCCTGGAAGTCGATGATCGCC

e O X e A SO SO AR S R A SRR A I AG A C

CACTTCT: A
ccGcTGéﬁ&i&éﬁﬁ@ﬁfﬁﬂﬁ&ﬂ@GTGCAGCAGGATGATcGAGTcCGACCGGAGGGGCTCGCCGTTGGTC
TGCC TG FOBACEAGICEEACHCCEEEAGATCEROC A A BCEAE! C

TCCTCG@M@@GA@&WQ‘MG@BGGA@@@AW¢EWCGTC

GTTCCG " ;
CCTGCG@ﬁ%ﬁﬁﬁ@gAéﬁiﬂ?ﬁggGAGcGTCAGGTAGCTACAAGCTGAACGTCGCGCTCGTGCCCCGTGG

o1 U e S S ST EC GIC RS CUCRC SiE S et CRETIEA S e T e e ee ot eyd

CGACCT GGGCCCCCGAGGTTCCGACAAAGTTGCCCAAAGCGAGTCGCCATGC
concooltly R A R S
GCAGCG

CEeron LA Gieceecea et el
CCCCG A

ACGAGT GAACGGCAGCTGGAGACGGCCGCGGCGGCGACCGTGGAGCGCCCGG

TcGTCCEESE LA TS ACAT AL 664 Lkt dXrtaAeddddaceed fdddehac

ceGeT R TR X e CTGCTGETCCGCCECEETCTGTTCTACGGCGACGGCTTCGTGCAGA
CGCGECGTACGCCTTCCAGGT CTATCGI CGCCACGECECCACCGCEECGATCCTC
CGCGACGGECGACCCT
GATCFCGACCI?FCGFGACCGFGATGSFCCI:TCHI:CFCI:TCFAC@C@GACCFG
GI'CGCTGACCGCCAC
CGTCGTGECCEECCTEECCGTTCTCCTGCTGTGGAT CTACCGGACCGT GCEEEG
CCCGGTCCCCECELG
TGCCGGECGTGCCECECCGET CTGAGGGT CECCCCGAT CECCCECCTGCTCCAGCG

NN NN NN N SNTT PN NN N



TTCTCCCGATCGACCAGGT CCTGCCAGAGCCCGGT CACCGGAT CGCCCAGCCCC
GGCAGGTCGTGCCCG

W@RGERETEEAGCAGCT CGECCAGGT CGT TCT GCT GECGCAGCCCHCIG8LINTm0138
AAGATCTGGECTCCAC

TGCATCAGCGAGAT CGACGCCT CCAGT GT GT CCGECACCGT CTCGT CCAGCATC

GCGACC%@M@M@M@WL@%@M@%@@C
GCeTeedHemt Ol dXd0PeEE T GCGECARGACGAGCAGCAATGCCGGCTGAGCGCCGGETCGCGATC
TGEGCGCASTCACENTHCCET (T ACRACKAGACCAAISEEACLSICTICEGE CECTACCACRGG
AcccCGMQTEWCCGGCACGAGTCGGTGCTGTCCCGCCCCGACGACGTGATCGCCTTC
CCGCGCEAARCACONGARCEEETIEEEG i

) 3 y 5 = - R C
GCGAAGWW@AACCTGCAGACCGTTTTCACGCGGGCGTCGCTGGTCATCGCGGTC

TCOG G AT SR AR RSB P S A A S RO AR TR AT LTSS FEENASC
GGCATCW@@(A(W@)GCCGGAGGAGGTGCCGAAGCGGTGGGACGTGGTGTTCATCGGCCGT

yalelalsl; G GA G ATG

C
ool O e e R O
CCGTCG ‘é'e GCT
GGCCTGLIL ge,n‘ c C CAG GGCATCCCGGAGGCCGTGATCGACGGTGAGACCGGCCTG

c
CAGCGCCE&%@%&@Q@@GCGGCGGCACGTCACGGCACACTTCGATCTCGTGGAGCAGACCAGG

ceeeTadAESROeACE K IRCAL EEATEPEE € 3 COTEI A TRACAS K ISCT G AGCT T €A G
GCGEAACARECHET ARATHCGEEACTGCGGCTCACCGGCGGCGCCGACCGTCGGECCCGTGCCCGGGCTGE
GGCeeTdASTCGATIAJAATAT ATCEAARAACCGAT AACEIRGEET ACKETCGT CAXNGAGCCEAT C
CCCACGT@EEWTCCGGTCGATCCGTACACCGGCccGACCACCGGTGACCCGTTCGCCGGC
GACTCGCTACCEAGTHIGCTCETCHCCCOIT (Y ] X
CCGCccg:@@@m@eccccCGCAGTACAGCCCGCCGCCGTATGCGGGGGCGCCCGGTCAG
CCCTATGICSCACHACINEGT 5 ‘
CCCGGCW@ATACGGCCAGTCGAACAGCCAGGCCCTGACCATCGTCGCCTACGTC
CTCGGCRRRYS PGS AEROTEA '

oo PR RN AT T EPACEr T
TTGGTCE qc@l@@f@ et ne %@F% CTGC

GGGCGE REEATE
TGGGCG
G
soance ¥ S VAR OGS RVAVAVE
TCGGCA ﬁﬁﬁf@%EY%&\f%Mm%mddeXS@@@ccGACG

ceegecPsRale H@WMAMMEM@%M&M&@R@GCGAGT
rcaccehtdddiRe YEAALRMREDRE AACGEYRERAAAI DM CAINAGHIDEGSICRTE ¢ coacce
cceecatPRIACSREEAMAIMIREY I dAGRAT RIXIrEEAMEE TSEQG A EENQGARORSMIGRPCC
TcGACCRespmTEe ccegLlEROCcBHEREaTCCGGCGCCGGCGCGATCGGCGTCGAGTTCGCGTATG
TGCTGCVEEABEIYGRRYREANCGYVAGAN DL BRATVET ANERICCRPVE GWICERFFEAGGACG
AGGAGGIr EAGAHGCREE CSHE TROGVIEHEDEECE RSATVRSVEI CSRAE BITNIRGTEEM CCCGGG
TGGAGGAPWWWWMM@WW%@N GAGGTCC
A

TCGAGCRIRA BPERRF AT OV CRT TICT RSP PP S DAL epigacaCC
CCGGCOYRIEFSAGECE CEBRTRAAST RN P AN PITRERER PP B - CCeCCA
TCTACG@%T@%Q@?‘%’EWCLG@?W@E%W CA e TCGTGG
CGGCCOREREAISEFR : CTTTCT
GCCAGCHET AeaTCGlaT o T AAGG
TGGCC eo'ﬁr rT ‘ ': G AAGA
TCCTCA 9-:_ tehnkan c;e GCCOGACGTANCCAGCTGE

<)
TACCCGAL! .E, CACGCGC

‘ 0.‘ M%
ATCCGREE CROEEH 1%3%'@&’5 &EX?G@%@EEM‘@B&*@A@MTTCTGAG
TccGc&WM@BWbEM&%%bWM@&J@MMGCTGTC

CGGCCGACGAGTCCGCCGCCCGGCTGACGCCCGGGGGAGTAGCCGGAGCCGCCCGTACCGCGCCTGCGE
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YYTYQAKVLMAEDHET! PMTELLLPKARVI TI GEAEPGQAPVTPSPSPTP
GPSASAGDSTAAVKEI QRYVWWTLAVGDTDALRLVHAAQSGSL YLALLGPN
WOATAFIERA DTSWVR SEQ | D NO 204 orf4 Hypot het i B€l/GB2007/000138
protein 432aa
VRRLI HAL FPPRGEHC;\/I TALVAVLAGAGVLLGVAALVI DI GALYAEREQ
SGA : V [ﬁ)NA YA?DRNAKDLV

REGILEE

N AACC LA I G Do AT
GcGGGCMA@%@@R@b‘f&%&ﬁ@é@%ﬁbtiﬁ%ﬁb&&@%@d@%@eeocTc
cGeeaCt PRI A ARV T Y ORY AN R oAV Y PRI A S dccaccaT
GATCTCYAIEIRALMVARIEIREATLSRYYGAMA-CRT S BEQe t Rx dNQc208c et ddzcecac
CGTCGTRe(EHISEGE@ATIrat o TATRTbeATITRQCABRAE TGCCGEGCCCEGTCCCCGCELE
TGCCCCHNGETERGQGRNMI G YEBDEDIC REL #%QWC ENMREEP L VAdRR S AL BATCR GGCCCA
GGCGCTYHRGNIBVA L TRICGE PGS GCEL ARSASEVRRANVIGG VYNIGIREEC 2¢¢QALGATCAA
CTGGCT LT (RACSPES ISy T A CACHE RIMICABCARSSARA SECY QA CRICECTE AGCCG
GCTCGCHETGATABACE T ¢ AP 6FT @GR IARCCCGCTCACCCCCGGCGGCATCGGCCT

CATCGARAGGAPSE MWEEE@“@@WW@ GATCGT
e S REAT (A OO U B RSV SRR AT o
ACGGCGX E CCGGGG
TTCTCC s TGCCCG
elofele]ole: A eioyciouest G CTCCAC
TGCATCM C? CGCGCC

LL o= - *1
GCGGCC%&WX&&%@%@W&E@E&E (A rvadd oVl AGCGCG
TACGAC%@M&E%@&%T@E@dA@CN@}@&ﬁG@k&CJ@Gﬁ%@C@M@GCGGGTCCAGCCAC
cacTeehtensietheradtEPebt diticigcc&iEaacccccceCCACCAGCCGTCGTCGCCGECCE
ceccacehtdiSEYBIEdRPCYRALEAYSE T ANRGTVHAL AT NCAGIKE Hch KR IHG A caaGT
CAATCAVYCIRSGEL RYREEPAREZATHRRL DACKRAGC ST ¢ M IRYNEMEA NS AN ddcacance
ACGCCGCCRERRINRE GLLIIEARMYAMNEATEL E AGGIETEMRRIRL GTt A (GAQOMYAIGATCACC
GGGAAGARARMADARNAIVDERPASZCERREMET TEGVE AREICHEAGRL A LYY BEFRLJOCCGGAG
CCGGCCELYRVEBBANTT FIRPCRAVHTERMABE IORR Tt VS dAT GREFEADEFEFSES TCCACC
GGCTTCP@%MWS@W@M%@RW@@Q@@S@%ATCGCC

TGGCTGAeRSOPPF BELSIB YRS RICERPSTVIRAVRA EW@@W@CGAGTC
TCCCGCFWG&@AFWQ%QE&%@R@F%)%@WMW AGATCGTT
raTC F Y @@B@%%%%%&é@ %MRE@C@GAGTTC
CACCAG .“ TG
GTGCAG “_ GTC
ACCCAG GTGCTG
CTGTAC

GS I\/AL/—\AAFI PLYLGYG\/TAAI

SEQ ID NO: 201 orfl Secretion system protein 334aa
VRLRIQRRLADELGPTLYTTGQSEDLDARVRDALHDLLAREETPLSGADR
ARITREVITDEVLGHGPIESLLRDPSVIEVMVNGPYSVYVERFGRLEKVAA ’
EFDDEQHLRRIIDRICSRVGRRVDEASPTVDARLPDGSRVNAVVPPIALD
GSTLTIRKFAAVPLTVGDLLQYGTLTRQAARFLDACVRGRRTILVSGGTG
SGKTTILNVLSSFVPADERIVTIEDAAELQLVQDHVVRLESRPPNSEGRG
TITTRDLVRNALRMRPDRIVVGEVRDAAALDMLOQAMNTGHDGSLTTLHAN
TPRDALSRLETMVLMAGMDLPIRAIRDQISSAVD

SEQ ID NO: 202 orf2 Response regulator 358aa
MSELESYLPRYPETLLVVIGAVVDLDEALMFTAYQRLOQRPVIGVVLIRHA
IEAGVVLRCLQSGIRDLVAEEDEEGIRSATVRSVDLSKALSTTMRGTGDN
APYASVVTVFAGKGGCGRSVVAVNLAVALAGAGRRVLLMDLDLQFGDVATI
MMKLSPERNIAGGLQMAGRLDEPGLRSIVITYRQSLDALLAPASPAEGEQ
VRREFVVELLDVARPLYDFIVVDTPSVVTDQVLAALDMSDWEIPIVTPDL
PALKSVRLTAEMFDLLDYPKDKRLLVFNRAGAQVGLSPSEVEVAAGMPFA
VQVPASRDVTVSVNHGEPIAVIDPLHPVSRAIRELGDRIAGVGTTPQORRR
GFLGRLEFP
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LVSLLAGVAVG.I NGVLVAKAG.QPI VATLALFVGGRGELAWI SGGEQLKD
VRNADL L YLGSGDLLGVPVLVW AAL LVLVWAFVWRRTVFGRRLLAVGGN
woRAABRAG. PVKRVLI GVYVFCAVLASI AGLLSVARI QSSDASAVEAT/IGB2007/000138
LSAlI TAVWGGTPLTGGERVRVLGTVAGALLMALVWATM KHDLPPSTTEM
VQAVI | LVAVYVARERRTR 90 WD 2007/ 083112
ECUCRO07I 000138 SEQLD. NG 203,041 9 ABG, L ranspor ter
MRRRILT 'A =

» T \Y4
SGTSGAE ot 1L §SADNAGT | LVAA
LMRTLEV £s %@ QAGVVAAL AAPL

€ S

YYTYQAK L Bl s lr PRt AT b YA ANl S| SDEGSTTYLVR
GPSASAG S EE) (e Gk VENRHERRGHAVHAI GGSED
aTasTcPAAREVEIVEVRRI KMW/YLLSGLLAGLAGAI NAAKL GSGVTVLGSGVEL DA

| AAVWI GGTLLTGGSGS| AGTVAGVLLLGVI QNLI NQVGNVNSNWOQVI S

SEGHIDARNRAOT TIoYRARRP SHEQtE Br N@z2teinr f4328ane tal |l opep
MRRLIHALFHBRFEE M8 6 AALVAVLAGAGVLLGMAALVIDIGALYAEREQ
LOSGADANRTSAGRRYE TAMGATVVR AL TAAARRPIQKEGRBRSHHCSAG. GDRLYPLLGN
SDVQFCIWW@EP&W§KW%BWG?AVA TSRFDLDFGGASI G
TRNSDNT RAAREXEOEFMSAYSRIZPI PREYTR NFTAAPAALVATP
RCDFLRLEEHYA! A N PER PR AT T L T VAT GTANGTLVSTT
PV PR s

ATSCPADA Pl RDWPRRLA

PADSWVG D ONR SR LRIV TTSEC

L PSYYRTE: R ey R E KA T GYALETQTLSLY

YGYFT RT A 1}.' CRTC NEG"ATWEM_
AAGDI FRARYGPVAAPLDAATTVWDV

sEORN ¥ Gepd- VL YALREIRL JZRY, ET XRERSAGT PP Théaa
MWKATERSGYORARERIBE bl oMk T ReErd@EQ | D NG 211
vEscaI i birbr.@itctkbye sSish Reva dosxt egrd atrar 1 286Gaa
GLIRAGIVPSRRENGIRRRETIRAVAGEEATEISERI VWHRATVRVI DGAHRL SAARLRG
DDRI RAVLFDGTECQEAYVL SVKANVTHGLPLSAAERTRAAERI | TMHPDW
SEDR NBSSZ (GARREEGCARRRRALSCE SRR RIRAGHISRVRPAGSTA
MFNYVSIGRE KAV FOBRPDASISREL NRHEACYBPESHARBYRIFRIVHRGEDPI PATQR
VOSASAGRAARPEMNDSPRKRSHNOEY ASTIPSERESESCRBEE RAID AHAVODGEVKG

EAAKLGILWDWW@EMD@QI@W@@EF%W@@MP%EQ ID NO 212
FAKATAKﬁEPIQT;Qﬁﬁ& éj%&ﬁDYLTFIGSDFAEQGKRAADALAKSLG

gﬁgg@;@%ﬂéﬁ?ﬁ%ﬁ%ﬁ%ﬁg%ﬂ YAASSGAWV
KGAVQGUT{%% %&%ﬁg& QHRESAFLDDOVLDI R

DESNAK SRAEFGRL L TDGAYDAGSTAL DWAGEL AAVL ATGTGAVTGLARS
SE?LW\%?@% PFAGLAERREAYYERRVPRT AGTIARY Sh k=S AbiRkg: TV
AT R LLLEL NVARVHGRL TGATPGERYDHYDRVL L TDPDYLRSLFGEYPV
MLLEV S AARAMYEGGRRAASAMNECE RLTABREAL HAAGK I PAGAGEVT AL RPDL
VYQPDSGELRYRGEPARFATPLDAQRAGISTIYQEVNLVPLMSVAHNLFL
GREPRNRFGLLDEARMVAEATEILAGYGVRTDVRRRLGTLALGAQQMVAL
ARAVMVDARVVVMDEPTSSLEPREVETLFGVIRELHTAGIGIVYVSHRLD
ELYRVCDAVTILRDGKLVHTGRMADLDRRTLVSLMLGREFGADFTSESES
PQSTPEGEPVLRVSGLTSRPRLDDISFDVRPGEVVGLGGLLGAGRSETIK
ATGGAYPIDSGVIEVGGVRLGRPSTVRAVRAGVATQPEDRKAEGIVPGLS
IRDNIALAILPRMARFGLVSDKRIDSIVATYMSRLRIKASGPDQAVGDLS
GGNQQKVLLARLLATGPKVLLLDEPTRGIDVGAKAEVQALIDELAKEGLG
VVLVSSDAEELVEGADRVVVLRDGAVVGTLTGDRVTTEALMATIAEAADE
H

SEQ ID NO:208 orf8 ABC transport permease 319%aa
MSTETLTRPRMTFNPAWAARYGVYAAIVLLIVVNIAFTPYFLTLSNLRIQ
LIQAAPVVIVALGMALVIGTEGIDLSVGSVMALAAAFIPLYLGYGVTAAL
LVSLLAGVAVGLINGVLVAKAGLQPIVATLALFVGGRGLAVVISGGQLKD
VRNADLLYLGSGDLLGVPVLVWIAALLVLVVAFVVRRTVFGRRLLAVGGN
RPAAELAGLPVKRVLIGVYVFCAVLASTIAGLLSVARIQSSDASAVGLLIE
LSAITAVVVGGTPLTGGRVRVLGTVAGALLMQLVVATMIKHDLPPSTTEM
VQAVIILVAVYVARERRTR
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GDPHNSGRAVAI LTFRSGAQLVYKPRPVGPERAYAETAAALNRHGL SLPL

TAVDVL DRGAYGWCEL VRHEPCADRADL DRFYRRTGAVLATTLLLGAVDV
WORERNSANGSSCMPI DLETLLQPGVPSCGDATDAYTRAL DLLNQSVRET/GB2007/000138

L PARAFGGRERKSVDVSAI GGGEAQTAPRPVPMVWEPFTDVARI EAVEAT

ML GAQ\IRPVLVGAEVRPEEI—FI’EAWAG:TEAYDL I VRHREDFADLLAGFG

st
APPMLI % i

LLCGAIGUL@BLE/%@@@E%\&\L@@M@%
Sovranidl TYAYAARHE CDER G DLl RIRRYKESGEYBRIEALHR VETVGAYSG
AAALMGIVAER kN BHIYAEATAd2ASK LG A At I IISEAR REZECPDL I AGLAGC
TAAVV I RMYAL SEMRRIAGTAGYREVAT GERROAGTAMRMEGANGWAATRTGVI LG
GGFLARGRSHBEAGIMAAL HEL AAEFGDRDL REL ADRAVEFDRRL YVPAAGAVRDL
RPEMAGTDGYPALWCHGAAGH GLSRLLI HRI RPDERLAEEARAAVAL VRR
SRRFEHIYAS 2 CPCDFEAI IRt ADRPRRP SSSBHDETRRGAVVRDl GETGLR
MRTSAGTHYLENG: RVPELAE SNEEREE BT 1 REAAFADARAVTVEPPRGTHY 91 WO
GGYDVLW?PB‘B%&@Z’K@W@%@%VW%%%FD@EQGFWCNQ 214 orf 14

RVSVDGQ B?@Qﬁ;TVIPRRPLPRGRLFRVTVANFTAAPA LVATP

oy e :3 A ’Q‘ ATUSROOTEBHL | rRvLTAVOSA
GTLLPA ‘}? LA um(‘ sdg'l'gi 'lil' (R ﬁf\r/a/grkg\?*
;3{;2;?3; 2‘?4'5?‘7‘? e"'l'“k. GALTASTTRAL

FNPNVY

RETALLY.

Ey.ﬁﬁQAGDI VRLALQG

'~ LRVAGRE AENIARCAMR A

VAV GGV ANGAVOYER-MAR TLLL FTLAL PLAQLAEAATRI QTG
LGALTRI EEI LALPDEDSALGVRARTPATVRHDPVLLEFDHVSFRYPTGG

sEbL RDVBERYPAGSI T MERSGAGK STHARAL L ARIAMGHEER! | L HGRBaa

MDS PRLYRDYREAERAXCEYYEQEARRA AETWRENUTISAARDRAEHAI RHVTASV
DDRIRANLHDOIEARDPAGYBAPVIEICEVE RSBOERIR AVMRFDY APGEL L L FDEP
SDRMIANFHHLGA ERTRSRAVAPFRRPYASDQ LVI DDGRSV
GRLKAVIANGRAPERE MRDPRYREFATRERPVRDSEERFEPINGAZEB or f 15 | anO

SRVARQ

AARRPGY DS RALRPREQEIAFHBS HRIiH6 % SERHAVRDERHKG
LVDTIPM%\@@B@S/ RAAESL GYHRFW AEHHGSAANA
A@mmwgm KVAEAFRVLAALYPGRI
e LGDARTVSRVS VT
pd v %%@E%%%F@ECPEN AAYQ

V\Y_ DEPQAMLAL RVLAAGTAEDAEEL ATGFWVSCT TGWRAQVRP

JRDYRGRVRMsADAQRY T TERPLAMBASRPYLQ SGTAETVGEEI RRLR
Ms s ra T IASHAAE VM A INCREAAARARMARAAGRRARA RAGYR RVRPARRW SEQ | D
LRELGLNG R 1.0t b OiranRr{ Response/mnegut i hrg17aa
TKLWAQ MR Y WAEEA BV Sy G KW HREA OGRS YVEANDRBSATAAVSEHRPAVVL
ATRTLLLELNVARVHGRLTGATPGERYDHYDRVLLTDPDYLRSLFGEYPV
LGRAMVECGRRWASAMAELFQRLDADRPALHAAGLLPAGAGEVTALRPDL
GDPHNSGRAVAILTFRSGAQLVYKPRPVGPERAYAERTAAALNRHGLSLPL
TAVDVLDRGAYGWCELVRHEPCADRADLDRFYRRTGAVLATTLLLGAVDV
HMENVIAAGSSCMPIDLETLLQPGVPSGDATDAYTRALDLLNGSVLAIGT
LPARAFGGRERKSVDVSAIGGGEAQTAPRPVPMVVEPFTDVARIEAVEAT
MLGAQNRPVLVGAEVRPEEHTEAVVAGFTEAYDLIVRHREDFADLLAGEG
DVEVRYLPRPTRRYSMFLTESYHPDYLRDARDRDRLLDKLWTAAGARPDL
IPIIESEKRQLLAGDIPCFRALAGDRAIRTASAPVAPDFFDAPGIEVLAG
RLRQFGPVHRAAQLRIIRESMGTMPAPGPIAGTPAPSSERRGGLDPREAA
TLGDRLVRELADEAILGADDAGWIGVSIEGLDQETFSYKPMATGLYDGIA
GMALTYAYAARTLGDERYLDLTRRTVKLVSGYLRYLAEHRIVETVGAYSG
MAGLLYTLDHVAHATGDASLLGEIEAALPWLRECATREECPDLIAGLAGC
AVVALSLYRRHGIAGYREVAEICGRRLAGTAVDVEGAAGWAATRTGVILG
GFSHGSAGIAWALHELAAEFGDRDLRELADRAVEFDRRLYVPAAGAWRDL
RPEMAGTDGYPALWCHGAAGIGLSRLLIHRIRPDERLAEEARAAVALVRR
HGFGHNHSLCHGDFGALALLGLADRAWPGSGGHDERAGAVVRDIGETGLR
CGLGNGIRMPGLMLGAAGAGLSLLRLAAPADVPAVTIWLEPPRGTHV
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LDAHATLPESVPLLTRLRDLESGPALAVLATLAASSTVLESL RGGACG-L
LKDSQPEQLVAAVRALASGVTVLAPEASSI M.GAACRGTPAAENAVDEVK

WOLHGDREP/L Gl GQALTNAEI AGRLFI SDSTVKEYVSVI L RKL GUANMRB2007/000138
QAAVLAYAAGLTTDELA SEQ I D NO 217 orfl 7 ABC-transporter
associ ated pernease 814aa M

LAATATFASTSDEG_RLTAA
MSETAG ; RTVSVFGGEDRR
QPYRQLA o et DLGVGVGAHLD
PVAAYD M}D w -" %E%@Yﬁ&z\éééféﬁ&“@w%& LTV
IIDPVLI PAT SRR EAAPAAACHIRACGNTQL VVLMA

GAIRT Ilﬁ%ﬂf@eﬂ%ﬁhh\’k %kWR@/M&HWWSRWLAEAA
AFVAVIdAGSR GMNIrGAVAGMAFGY.L GAGR 2l B NGEERAVAR) ML AL CVL TGVGAT
LGALTR NVAANDRARRAT RVIRIRAI QRUPDAL PAQREGERRIAAGLI LI GLAVGVY
EILRDVIFBVAAE GNILRPEAS S ERVITL AAGIARTAEPLERALLEGRAARG. ERFGVAA
IRDYPLGILREENE RENARRTASAMIRNVIGARDY AHIAFABSNSTERATVEADL EARY
NLDDLLARDRYSYPHIGRAF VHRPHERRL KA VRRL T CEA TSR PAAGKPTPARI
TAHLDARRIOPTONAGRIIAPER SATTEHRAA TWPAS SFARBEFHYGAPL TVTAGGRD
MGRHE%WAWAW@. LGVTTGDVL TAAG/ RTVPTTVWGT APGGF DRET

VAA DA(%{%%%Ag LSI LLGLSLGIVLAVTWI
VAT 9\76‘?‘??
MLSVLD gﬁﬁé\ﬁ&% gls VTC:\/LASLAPA
CAAPEIV Rl transporter
GP

DLGFGR ﬂﬁhPQK%@@YA%LAFLGDARWSRVS
ESFRSS EMM§MM%MM%M%E@FNLLPTLTA
DDDYRGEFINL b RARIAGREYVDRDRISQRY ASIcOh EBRIEGHRRAEL SGCGQQORVAV 92
KvYDVANDII 20 Z P QB3P 2v RCTHCRR2OHAG0 DA B ARRW
ARALLTEPSVVFADEPTGAL DI ATGRALLAGL QNAARQASQTI | MVTHDA
SERATIY AORZIL b MADGRE MDEIRARF e ERINFBVREARIIRYTS) SEIT8 NO 219
MADVLVGAREROVEL STHMIIL R EMKG S AA BRI SRR AAVSEHRPAVVL
LDAHATFERURAYRRMANLESE A RN AT EVPE NGRRSEPYVFLAL VAVL SG
éiggggggﬂ%@@%ﬂ%%@%%%%ﬁﬁ%%G\/AGSLWTAR
ISGL PRGATHE RARETEY MRRORABYY EADHRRRLAE
QARVLAHHGNRARE WAl EERTRI SQEMHDI | AHSLASVI AQAEGGRVAARADAW,(A?

I e P AN AR e TN AT CFOATL B AR

MIFTLA VSR VR AN REGERG, S rRORGS STINEPeEl VAGQOTFSVI T
apnTTA RARIARBEYEMReEh A B R 22 Rh k20 Respanse regul at or

GSANVOZ 188\ SVRWFTVDEGTWPSAAGQVVADRRTLTDLGVGVGAHLD
FROGTAAPVPVTVVGSADLGFRPLTGSDYRFYAAASFFAGDTPPAALLTV
TDRDRLAETVDAVGRALPPGATATDASAAADAAAGRFAGGNTQLVVLMLA
FAAVALLASILVIANTFQVIVSQRVRQOVALLRLVGGHRRQVSRVVLAEAR
TAGSIGAVIGAVAGVGLGYLGAGLLDINGGGLAVNPIVLALCVLTGVGAT
VVAAWAPARRATRVPPVRALQEVPDALPAQVRGCRRLVAGLILIGLAVGY
LGLAAIGTSLPLALVGGVLLAAGLLTALPLGIALLLPPAARGLERFGVAA
SLAGSNLRONARRTASATMAVVVGAAL I TGLAVASASGRATVEADLEARY
PVAVSVHTDGAAIDDRTVRALSGI TGLTTATVATSAATFPAAGKPTPART
AALPTDVAGRLAPELSASTGDPVLLVPASYLTARGLTDGAPLTVTAGGRD
LRFTARGSRLADTTGOLLGVTTGDVLTAAGVRTVPTTVHGTAPGGFDRET
LAADVNAVAARDAGVEVGGGVTEGGDTIMNVLSILLGLSLGMLAVTVVIAL
LGIANLLGLSVIERTREMALLRALGTRRSRLRAMVAVEAVTITLVGTVAG
TVIGVPVGLVGVIAAVGRQAEPVIMLAWPQLGLVLVAAAVTGVLASLAPA
RRATRIAPAEGLVR

SEQ ID NO:218 orfl8 ABC-transporter ATP-binding protein
240aa
MVSCRNLRKRYGTGDAAVVAVDGVSTSFAAGEFTAIMGPSGSGKTTLMHL
LAGLDTPTEGEVSLAGTALAGLDDRALTDLRRDRVGFIFQAFNLLPTLTA
EQNIVLPLRLAGRPVDRDRLORIAASLQIGDRLGHRPAELSGGQQQRVAV
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MIEPQ DvVI ADDQDLVRTGFALVVDSAPDVRVWATAADGAEVVRLAAEF
RPDVVLMDI RMPRVDG TAARAI LEGNAQPPKI VALTTYDNDEYASRI LA

WAL KDT TAEGL TAAI RTVHRGGSVLAPST THRLVTAHRQHRARB82007/000138
ALLDSFTTREREVFDLI VAGASNAEI ADRLNLAEVTI KTHVGRVLAKI GV
RDRVNWVI WVAYRNGAGPS SEQ | D NO 221 orf2l Putative

SRR e o

AGT ARl ALHPDLE: iRV PEAMAAY R DR RFHTVQGT VALWER
VI AGAA\?&H@I@@%JG%M@A%W@RBAM%B@EMAHL PSVRVTAA
THMT Y sEdr ASARRMNDDARKLAGAIGK ABRMERE WML SRIGKT SVYBRGLRPI RQVM D
ALHDGLESRADEARDARARTIAAMNRIr BJu REMIVIHATHAR PRIKGSDHL PLAAEI RF - P
DSAMRARSE@T FERTHDS22ZH TR 2L s \phraabetrvAARdDBV @S e 290aa
GPLFDRIVIRNINEFA/RIDPYRATBEAVEAT R IHARPRS ARANACYMPATERT PQGFYASFATY
GLDVTFRVAERED WAFENDYARCE RERSGSPRIHRDE TIDAL GAMAPAVAAWAADRFP
PAWLEV QY TPREAMGASRELF i SAL RRRGRDINARSA WAASHE AW TRTI PSRLERFRV
RWPLARERIVRAVRIl L GPAL GRLL GYVPARSL GLGEDL PAAAM. EWGGWARRDNYFFDD
PSI\/RAAE AATL TGPV AVGT TDDPV\STPALTV TSASVERRTYS

TEAN HAASEKASREEQ | D NO 223

YLAGHENALI G
LXEEARL G b ERGE e TRSQPADARAVRL AL TPRGHOW
RDRVNWM@%MSNEQTAG:DDAEI AWQ?V\LEH\/TRVSVQ?EERLG SEQ I D
NO 224 orf24 Pyruvoyl -dependent arginine
sttecaw hxgbase odffAaitative membrane protein 30laa
MP I LW T AWMARSYVELXARPVYRAI GRGT T SLSAPHPALAEVECCEAINL VRLSSVI PPG
MRRSLTAADR SR PYEAANGDIKR BEXYIGE GVWORRDGQG
AGTARARGIAAVEPEGISESEFVREAAASY RIREHEDDRNERTR/\VHGVVSDGEPV
YPLTGAZNNNRAPYEEAMWREVRATBPPEN ASECR I SNBVDSRS or f 25 Put ati ve
GLTSARWEGHREOPA PR P e RISV FBENEAVASRCLERFEQYMI D
SPADFANAMPSEI P S ORGSR IBPRANPL - RARTHEPGBEFVIGVPVTRI AAAHG

P TPVHVI DETDVHSRCAEYVAAFGPGAVCCSAKGGL LRGAARW ARDGLGC
ALDAG ALFGSGKSVADLEAAL SOEAAVVI GSASE
RIRD ATVTRSRRLV

NLGGGHAADLP 93

RLERFRV

KRR EAVAQY TSV ek PREVIN SR CRANYERAS TVHRVVAAGD
psMrAAEM Al BERVRRGE PEAEXAGR Bl AN T GRASRARGREY I VRCCDATVAVA
paAAGY EERERVANRI AL ST A X HORRAARYERPAVVAVCCGRART L L PRETI

SEQ ID NO:223 orf23 Transcriptional regulator 145aa
VRLPRLIFLLFNADRAVRRWIDARSGDTGIGASGAGVLFYLAGHENALIG
DVTAALGASPSGMSGLVNRLERGGCLTRSODPADARAVRLALTPRGHQVV
IHARGLVDDLNEQLTAGFDDAEIAVVQRWLEHVTRVSVQREERLG

SEQ ID NO:224 oxrf24 Pyruvoyl-dependent arginine decarboxylase
175aa
MADSVVFDQIPVVRAIGRGTTSLSAFHDALVIMECGFYNLVRLSSVIPPG
TAVDPSGKAPVPVGAWGDKLYCVYAEQHASQPGEEAWAGIGWVQRRDGQG
GLFVEHEGTSESFVREATKASLRDLVKGHEDDFDGPDEVVHGVVSDGEPV
CAMVLAPYETAPWRGVRATDPPGMN

SEQ ID NO:225 orf25 Putative diaminopimelate decarboxylase
406aa
MTLSEILPSLGASLRPRLDPANWPLTARWTEPGDLTVGGVPVTRIAAAHG
TPVHVIDETDVHASRCAEYVAAFGPGAVCCSAKGGLLRGAARWIARDGLGC
YCRSAAELRTALDAGIRPESLALFGSGKSVADLEAALSCGAARVVIGSASE
AEVVAARSRPGQRVLLRVRPGSAQRGYGVRLNSSAALAAVATVTRSRRLV
LAGLDCSLGHRLNRFGTYESCLREAIGFVARLRTTVPVLNLGGGHAADLP
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DRI LYA SEQ I D NO 226 orf26 Kinase 309aa

VRSKREHSADI RRGRRAVLVVNTRSRRGRLL YEEARRRLVEAGFELLGTY
WORLEQBSHLDGE. | SEALRKEPDLLI AGGGEDGTI STAGRM.AHRDVARCE/GB2007/000138

LGTTNNFARTVRI EPDLEAAI ATLVDGKVI DVDLGVAGDVPFTNHVA Gl

SGEVM SAPPRLKRAVGRL AYPI\/ITAL Gl LARHRPVRAVI RAEGRELRFHT
ELLRETARNAAT
VRl Al DPNALRI

AGDL VAL SeTE T%E§l%£‘1llptl onal
DRILYA regu ator aa

VWFGSL L L VGGGGGAI GLNATVAAATSSVGQESL L GSAKPAEEKKNANL D
SEAKN. hioYER DQRREGEBRERLESDS! | Bl NKDHSSGYM SLPRDSYV
VRSKRERYABARRIGKOKVAGESRKE NAAFARCTRG HAGNEALEHNGREL L TMTVKEL
ALEQSGGIBET PYGAKE DFEQEERBYMNVISEKYOMABTTAKSI L GKDQONGKTAKP
LGTTNN RV NRDGTLKSKT SEV DRI MTKGOMSHTREDAE DFRORDL L ADNSL DY
SGEVMT SBREOR-KIXYERKAY PHIGAL KDGLHDSPRKY FIAECSARGRIMIVDDGG DLAD
HOVYVANBAE AMFSLIKPDREA N RE TN GRIGISERVHIGSESYRTASDDSMDL L KS| KK
GHRRTLHERP BT Y RESHPAFPHANGS VEEFH BB CREF IR IGFN PR IF ycosyl

ﬁ%

GRQRHQ@{@@X%@@@@MKSE@.ﬂ@F@@@% w3 ycosyl
waLAMRSIK@DR T, £T B8R AZRIFRENVPGSGSVELLSDDSMDLLKSIKK
D0 IDTFIVRABRRVAIINRSSM.PGSETFVRNQADAL TRWT PAYVGAVRHESVL SRPD
DVI AFPGEKGFLRLRLTGASPQLKTI SAVRPNL VHAHFGGDGALVSHSA
SERQLTVRIOAYZ Y HCHDVRPRGRSSPSAK GYR¥RENIZTEVFITIASL VI AVSEV
MP SEPDY REOART RVHGEADRARAMAAAYTE O IRREOPEEEPREHMENA/FI GRFVAKKGVY

ALGEVGIHHLSYAY RS RPN TCERIER GRTA EVIWVTFAGSRTPEQV
IERQLEW@EE@RWA@&%WW@@%WE EéEIFS’(/VATRHSG PEA
RRGLEYGAGHERTEE | OBE APIBRA DAV SE: RRHVTAHF DLV

ALIYAE Qﬁggg gg%g E@
LSVLSS
RLRDW%%%QB@ 10 BERy ar A LAALe
GAGPGGYVAAl RGAQLGLTTAI VEDKYV\BG\/CL NVGCI PS

LEBW%’Q'" FHEAET ‘ﬂ% EDEAVAHORSREYINIGRVKGVHF
MPAERR EXT NG EAISASTRM PGTSV
DVIAFP@%\E“YBE @A@%M@thM@%ﬁhﬁ@ﬁﬁWbm GVDVTI VEFLD
0o1.cv P INMRILERRMSIRE E bEREKYL RMDVRVET RVEE tiEENDSVRVTVSKNCGK
TRGOA T R A ARKVNRACGRHKRNEEY B HRDGVT MSDRGEAYEY DDFCRTNVPG
DDLLTALAAVESRPRALLIGDGELMTAMRARAEQLGVDVTFAGSRTPEQV
RRELLESRLLACPSKTAPDGDTEGLPTTILEAAALGLPVVATRHSGIPEA
VIDGETGLLSPEADPAALAVSLTRLLGDEDLQRRLGARARRHVTAHFDLY
EQTRRLEDLYDEVVAGARV

SEQ ID NO:230 orf30 Dihydrolipoamide dehydrogenase 459aa
MGEHFDLVVLGAGPGGYVAAIRGAQLGLTTAIVEDKYWGGVCLNVGCIPS
KALLRNAELAHIFHHQAQTFGIEGKVIFDFAVAHORSRSVADGRVKGVHE
ILMKKNGITEIQGRGEFTDAHTLRVGDRTVTFDNCILATGASTRMIPGTSV
SKRVVTYEEQILDPDLPDSIVIVGAGAIGVEFAYVLRNYGVDVTIVEFLD
RMLPLEDEEVSKELLRQYRKLGVDVRVGTRVEGIEEGADSVRVTVSKNGK
TEVLEADKVMQAIGFKPNVEGYGLETTGVITVSDRGAVEIDDFCRTNVPGI
YAIGDVTAKLMLAHAAEAMGIVAAETIAGAETMALDYRMIPRATFCQPQV
ASFGWTEAQAREQGFDVKVAKFPFTANGKAHGLGDATGEFVKILSDAKYGE
LLGAHLIGPDVTELLPELTLAQQWDLTVHEVGRNVHAHPTLAEAVKEATIH
GLAGHMINF
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YAl GDVTAKLM_AHAAEAMS VAAETI AGAETVMALDYRM PRATFCQPQV  AS
FOGATEAQAREQGFDVKVAKFPFTANGKAHGL GDATGFVKI LSDAKYGE

wh b@aek11@EPDVTEL L PEL TL AQQWDL TVHEVGRNVHAHPTL AEAVIERGE2007/000138
GLAGHM NF 94 WO 2007/083112 PCT/ GB2007/000138 SEQ ID
NO 231 orf3l Putative nenbrane protein 348aa

s S L SLVILLYE GYLAEVL VAWA
MTTPPRR R e LAV A [ AYAE LAA
VVTLRDR -.- Sai SAASAAYARQYRRHGATAAI SA
FCVRVPARRA FAMP Al AAE YRTVRGPVPAR

Bk A e AYiALIN
TATLISMEM&MVM%E ARQYPABIVIARVTLAGVI N\LLD
AGVERRIMOMh HAAARAR KA ADAERE A A ¥ MMYIRQY PiTREAE GLI ETSMLAG
MACLLLARDAAGARQVEAAK M A VR B AL b bRSGELAATILARRGT VPPVTPG SEQ
LIAAGARORTAG R332 BECE D NG @2 HL.C DR ATV PSECPE D NO 300

O SBDl G 1
SEQITT SPCEACSERSATIITCEART GCGGNACSGTSATCTGCGCSTGC  SEQ
(Null) | D NGO 301 O ACT08F TCCAGCACGCGCGGEGEG SEQ I D NO 302
O ACTO9R_ GI'TCGACCAGCCGCCC SEQ I D NG 303 O AGvar d bF

SEG FONERGPAG GTTUFEEEATI TTCAC  SEQ | D NO. 304 O AGvar O2bR
TGGCT S TR ABAT RSP SCAAEE T EACETRSEEAATC SE=5°PBPNO. 305 O AGvar OBF

s T. @ TCTACGCCGCCAGCAGCGECTGGEGTGIGTACA
PCCAGE Gr CCGTGATCTGCGCCTGCTGAC SEQ I D
AGvar AR
sfed ALFS MeAGHACC S alad §R ACGGT GCCGCACT CGAT CGTCAGT GTACACACC
GTTCCACAGEEEIECCTGECG GCGTAGATGGTIGCGGTCCTCGCGAA SEQ I D
NO 307 O AGrar ObF GCCTGCTGACCTAGGTCGACGATCGT SEQ I D
SEO. B §100BADY ar ORGVEEAIFET CGGCTGCTCCCCGCGCGAAAT  SEQ I D
TTCTAGANQTIQ9TCY SBAPETTCAC
ATTCGCCCGGGAAGT CCACCGAAAGGAAGACACACCATGATTCCGGGGATCCGT
SEGAT NOSBEO¥ | D NAGYREOEPRSB51R
ARGATC I ISCAEAS TR ACCECEL e EBCCCEGAAACGAT CGTCGATCATGTAGGCTGGAGCTG

GATCTT%@T SEé %@%ﬁ%&i g%@%%%&%@xm@%@c

GGCACC GCGCCTGCTGAC

SEQ ID NO:306 0/AGvar04R
CTAGGTCAGCAGGCGCAGATCACGGTGCCGCACTCGATCGTCAGTGTACACACCCAGCCGCTGCTGGLG
GCGTAGATGGTGCGGTCCTCGCGAA

SEQ ID NO:307 O/AGvar05F
GCCTGCTGACCTAGGTCGACGATCGT

SEQ ID NO:308 O/AGvarQ6r
TGAATTCGGCTGCTCCCCGCGCGAAAT

SEQ ID NO:309 0/SB50F
ATTCGCCCGGGAAGTCCACCGAAAGGAAGACACACCATGATTCCGGGGATCCGTCGACC

SEQ ID NO:310 0/SB51R
CGGCGATGCCCGCCCCEGGCCGGARACGATCGTCGATCATGTAGGCTGGAGCTGCTTC

SEQ ID NO:311 0/SB52F
AAGTATATATGAGTAAACTTGGTCTGACAGTTACCAATGATTCCGGGGATCCGTCGACC

SEQ ID NO:312 0/SB53R
GCTTCAATAATATTGAAAAAGGAAGAGTATGAGTATTCATGTAGGCTGGAGCTGCTTC
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SEQ I D NGO 312 O SB53R
GCTTCAATAATATTGAAAAAGGAAGAGTATGAGTATTCATGTAGGCTGGAGCTG

wW@Im@0sAR2 WO 2007/ 083112 PCT/ GB2007/ 000138 Cl BETY&B100A000138

conmpound of the formula: Z 1 Ala S Ser S Abu 17 Al a
Leu Ala Ala COOH Gy Abu Ile 19 6 X2 Ala Gu 16 Trp
Claims\/aISlZXl Ala 15 dy Abu wherein: -X1-X2-
represent -Leu-Val-; -Val-Val- or -Leu-lle-; Yis -S
; js either NH2 or Ala-, or a
1 A%ﬁmpnﬁggﬁfvcaﬂpéaacceptable salt thereof. 2. A
conpound of the fornmula: Z1 Ala S Ser S Abu 17 Ala '
%uNaAM(DM Gy Abulle 19 6 X2 Trp Val Ala Qu
S 12 X1 Ala 15 dy Abu wherein: -X1-X2-
resent -Leu-Val -; -Val-Val- or -Leu-lle-; Yis -S
and 96 mo 2008/ 083112 PCT/ GB2007/ 000138 Z
ally active
sai d conpound or

wherein:

-X1-X2- represent -Leu-Val-; -Val-Val- or -Leu-lle-;
Y is -S- or -S(O)-; and
Z is either NH, or Ala-,

or a pharmaceutically acceptable salt thereof.

2. A compound of the formula:

wherein:

-X1-X2- represent -Leu-Val-; -Val-Val- or -Leu-lle-;
Y is -S- or -S(0O)-; and
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or a pharmaceutically acceptable salt of said

conpound, variant or derivative. 3. A conpound
w@ewongiimy to claim2 wherein the variant i s aPCDGBRWNE00138

in which Zis an amno acid. 4. A conpound accordi ng

to claim3 wherein the amno acid is selected fromthe

Ile-, Lys-, Phe-, Val-, Qu-, Asp-, His-,
ngee]ﬁl‘ngr Mﬁ%or‘ Al% o - ) . . .

" and Trp and said anmino acids are in
or a bioldglvellyDactioe vdriantibafeofwr atdeivativéof saidoompoumtiora@dentdi ng t o

ora pharﬂa@é@cél&%@é&éﬁe ggﬁﬁof\’s%!’d &Jﬁ\tpf)br?d B atd. Whi ch Z

m no acl d sel ect romthe group Ile-, Lys-,
Phe-, Vval-, du-, Asp-, Hs-, Leu-, Arg- and Ser-. .

3. ARORD HMO@\?@% d!afhg ZWGW'[I’IQ R8richk ISCd @miPourd nAwfich Z is an
wherein said derivative is a conpound which conprises
aminoadf.c. t erni nal of the formula -COR in which R

represents the group -NR R2, wherein Rl and R2
4. Alfcndegenad entaq}é/’)g tg%hgﬁ where v\x}r‘ ﬁﬁjn Oa%?dﬂt 5 sglecl:t%éd ﬁo%rtRéf'BroBg

Ala, lle-, Lys-gtjer, Yal-o@Ip, Asp- 84|andeu R@ga@@r-mdﬂmmﬁmm acids are

r drogen or (Cl1L -C4) alkyl or R3 and R4
in the D- O?Eeér:o%ﬁ getprﬁ‘er represent a group -(CH2)3-, -(CH2)4-,
(CH2) 2-0-(CH2) 2-, -(CH2)2-S-(CH2)2- or -(CH2)5- or Rl
5. Aada)%pBQnd AdeBRIAB IR WHekdn ﬂwb@raﬁéﬁt %Céeé‘dmrﬂiuhﬂ QORRICIA @8N

amino s FRETE Losn PP O i VA Luheh e s drearager

from (a) (CL -C4)al kyl; (b) (C5 - C7) cycl oal kyl, (c)

6. éli]d ?écg r]g t?HZ% one gﬁ%mg B a%g a?@&%ﬁlg{\fe is &N

compourrcephndsmntlprhy&ia @g’@rmroal of Ce-f@uladGeR, in (Vb)3h Bi rpérleﬁ@fitmhle
group - N(—\Jﬁﬁ{z é.h[a %ﬁ&jRphB@Bér@'e Eyrepr’é@&fte' n the substituted

ears a N substituent which is
tmdrqge@r kyI (g) benzyl; and (h) substituted benzyl,
(%%’r@dd’bftfcﬂ%ulﬂi@djw) -N'RPRi“t M ViGN Srepre@éntd af U'h@ddrlfr’dﬁhrﬂtﬁ 8 and

sel ected fromchloro
R and R} @gecbionpal kBRYon: AR Bot e gnd B Aty inst
represer@t la\@lr(mb 4CHY-6- (mhe)re(a:stzammbmigg i -(GH ) ve-(Tld2)A or dGHp)&und

o o BRo SRR 58y P L0 ST i iy

which m@(i¢ SBR00RLM0IS®n 4witup sulsbiupntzelegled i R1 and R2

i nde e epresent hydrogen, a group of formula
’(’5?@ %Eﬁfﬁl n which n represents an integer from?2

to 8 @r‘@sf@a) exitPaYl. i ndependent |y represent hydrogen
or (&dpyfid, al kyl or R3 and R4 taken together

represent p )3-, -.(CH2)4-, 5 6
(oY B B3 w ki) shreseie ) 30%; o o 81 Rignd R
rmeﬁ&ntlﬁll@msbagqtdhﬁenwr {d-Chelkyladj acent nitrogen atom
reprzé.)e ﬁ ﬂll per azi ne noi ety whi ch may be substituted
HREH™" with a substituent selected from (C1

- C4) &) kWstrtu@@plp@dﬁwb whateirythe syiyatituéad Ripdsieinylpearan i-

|k lwher ein the phenyl noiety bears |
%’ngﬁénttw]?qtl uent s gel ected from chl oro, bronpb, nitro,

(A {@Pesrfyandand (Cl - C4) al koxy. 8. A conpound
aC Corgh di8sttPed@ B¥nAN ka@ferr?ih@'pﬁ’ény?mbléty%daﬁ’s Wbi Z Buiskients

ound conprises g di f |on carboxy
f@ﬁ“?ﬂ"ng pge. '@H%rnﬁ Saﬁﬂ 'Wt(grn &Y due such
that said function
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
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is nmodified from-COOH to a group -000R5 in which RS
represents hydrogen, (O -C4)alkyl or (A -C4)al koxy

w@ an7og)al kyl . 9. A conpound accordi ng to anyP@ReBed07/000138
claims 2 to 8 in which the conpound conprises a
nodi fication to the N-term nal am no group such t hat

aroup -NRUE? WBERER LG, RearRIGR sébrient Bcidiehoa o oEtcfhn e -
(CHa)e NRIBG dH Wchan pefrggeatstandeteger fert 2t § amhRband R Bd@fendﬁé‘y

E 3 4 I - -
ropresonghfRhed or (5751 Db FSp ORI ropfepkit o Bt ot
(CHz)s-, (Gl fQj"zé\z p@l'iebec-bfql'@éz sel(@dde iy nf gn)?ak@ﬁéo%’fhef With the
adjacent Qrtr%H@h at%mbl%‘ééd'ig erada Hn&egfnclr rfay b%aﬂbls@uﬂél@n Bdsitibf 4

SEQ I D NGs: 3 i i cal I
with a suzgifseresQ R i Fercslo. {6 Carrp Sl dﬁ %é‘pr i
substutut@d)usmizylsmrrégenatreqmuem awiggbens ¢dr £ sovatiarytscercall fISEQ,HIdBa

Feavaplant havi ng at | east 90% sequence
W°m°fwuhﬁf éQaﬁﬁéW§{%1{&Ek°ﬁh i sol at ed pol ypepti de
conprising a sequence selected fromany one of SEQ ID

8. '\%ﬁr o0 dd gc%%rdr@r to %n%@hé Bitiailay 't@gjrﬂkhreﬁﬂétcor%go@&e&%ﬁ;%@s a

|ty t expressi on constru
modificatinovip i cgibeyy funetion e Iaé'c@ &eingf gn lrmraalrr?%ieo%ucli 1ha'f gajd fugction

is modrfr&?ﬁrorﬁf-Cﬁéﬂrt@%%'r&Jb COTMEhish RO Faprdsehtdthyarober,SE+ -Cs)alkyl or
ucl eic acid according to claim10 or 11 and a second
(C1 CUﬂﬁ%Wé?tcéEﬂﬂ encodi ng a LanM pol ypeptide conpri sing

SEQ I D NG 120 or SEQ I D NO 213 or a variant having at

I east 9 % i d It . |
J PO T EETHY 2000 10 o) = SRrpBnd parhios 2
modiﬁca@o«puoersnesNaernmmhammcgrwmprthe@thiﬁggraurf Nteiis inslebe p@ragi-tiHR
ofol Iain110 or 11, or a first and second
Wheremﬁ Fﬁ%rgégﬂgcﬁg accor ding to cI aim7, and a third nucleic
aC| d encoding a LanR pol ypeptide conprising SEQ ID

10. AIN%oIQt@d AfclSESLil @né\@‘r%leﬁ I@ trdéas"éle%rgd fmaﬁw%%ofkrﬁ@'b% of

SEQ ID %‘@ﬁ 104‘ P e TD&Q? 6?11%0%%@ @Pé%ﬁg'&?r g&ﬁ@% ‘clai m 15 or

16 and further conpr|S|ng a nucleic acid encoding a
e e of . SE
1. ﬁ“dé?'%tgg ”Xa?'ggﬁ Pe9dingd Tl'toeg e se%ec(eedaﬁlny?ﬁ Ir)er eo?f the, goun,
consistirgadf SEQ EXPOs 34l BEQIDMND: e SEECID NPsi@1202% Paiant 159 ors
R f nprising a nucleic acid encoding a
b'Olog'céqlgnagvpeo\%hg'g%ﬁ?r%@ of SEQ ID NO 122 or a vari ant
thereof, or SEQID NGO 215 or a variant thereof. 19. A

12. Arﬁ%&ﬁfi%u %I%eafﬁs Ic%p@éﬁngy@ §é®%ﬁcé@l€&éd&fdﬁgaﬁMe of SEQ ID
ressi on constructs ains 14 to 17.

NOS-10”2@ Rrﬁdé‘@arﬂ‘@?‘f‘”q?‘d?%sﬁg?%é&g%“ﬁ'dteﬂtéty%ﬁtfir or vectors

of claim19. 21. The host cell of cI al m 20 which is
nopycete. 22. The act i no
13 KhisRlen @olbHe srORtines S s i e B M SE QD
NOs:202-2331, The vadarit haviyg et ieasd DOV mmr@@ uctwtrtzzhempch i's

sel ected fromthe group consisting of Streptonyces
lividans, S. coelicolor and S. cinnanpneus. A

14, Aeernoessioh mﬂrw@cwm@mgdhmwc&%@%?%alma059591one of
claims 1 to 9 conprising expressing a nucleic acid

15. g ggt?ﬁ? Ile;r(:[g'eg%c?rgclfp)égg& étsls%%r ;? r%rrrr\pﬂgsﬂsr%‘r rh%ggic %gr l:%%ggrﬁlga ?qég r‘i-fne‘PO or

11 and gi&ona%ua&d azﬁ,enﬁdidn&’g N aammpbrypﬁptramyomnmr SEQ HeNOet2des
SEQ ID NO g13 grng varran havrrI% a?geas ébgb rdOStIty &)eééQ ID NO:120 or SEQ ID

NO:213.
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25. The nethod of claim 24 wherein said host cell has
a nutation in its endogenous LanA gene such that the
w@ena/0831not expressed or the gene product is PCEHCBRMWE000138

26. The nethod of claim 24 or 25 wherein the host cell
Is A garbadinensis or A liguriae. 99 WO 2007/083112
PCT/ GB2007/ 000138 27. The nethod of any one of clains
24 to 26 wherein the host cell is A liguriae NC MB

16. A seies exprgssionrenatetdtroebmyfrisiot aifinst 2dclwb @cidiaocdrbiag fodkim 10 or

11, or a iRt bnd Sec®Ad ﬁ@élél@ QHE %@&o@dln\g{o‘;ﬁa rq0/e§n ? {hlrdq%uglg%ga?: g?e%%dmg a

LanR | antj bi oti c and wherein

PRl RER TSR N AT SIRBSESH DANO g0 @)EQNQ)szm @A arignidgieg bt least

90% idevitity tA8EQOD NEBi 2> SreSRE@IERS:219herei n the fragnent or
variant confers on the cell the ability to produce a
|antibiotic. 29. The nethod of claim 28 wherein the

17. Aesitof exirgssicn donsingfscaceedingitd blainicd i 1 e fdrﬂ%ﬂ@@ﬁhb%g a

nu p O er eof erein s
cleic a2 'léCPSH% %i%ﬁé%é%m'% fs%&g)ﬁ)?@)gg ?{ér\/‘iaﬁav@PerF%fa%rts%%
NO:214 /o5 yeriang thegeodach of SEQ | D NOs: 116-127. 30. The net hod
of claim28 wherein the host cell is transfornmed with
18 ucI gl c acid encoding SEQ ID NGs:206-220, or a
' v%f’rt BPIeSSINSoPstMsis AL Prdingitel AT 1 216 0adT Mirbaceesising a
nucleic guid §rpepihg deésnO pelyidpldabl SRR NOOYDioH g NEdAY tﬁe?eo@a&gfej IR

6-220. 31. A liguriae NCIMB 4
N0215§E$V%/'£ Sre(?? A. liguriae NCIMB 41362 conprising a

mutation in its Li gA gene such that the gene is not
19.  ArRLA | nac
~ ‘reco '.ﬁﬁ'gr‘{% Q/((:egtg,:sge '\/\ﬂ?@ﬁ LBIpr nggnsguﬁta@f%’yt?rﬁé’f
claims 14 & {ience encoding t he I antibiotic LigA
pre-pro-peptide of SEQ ID NO 212, wherein said
ce conprises a first restriction site at or

20. At elfensiEheg wdr e HaroRsoEEPiE CBim 4% of the

encodlng sequence optionally a second restriction

[ Q e the first restriction site and
21 T\?’\Ae:hﬁl Fﬁﬁcla'ﬁo"% I3fyis 28 GGHIEYCeENd a third restriction
site at or adjacent the Cterm naI encodi ng regi on of

22. ﬁ"ng%c%met@%f cl ﬁﬂé‘?xﬂﬁ.gh i \mneog\gp') u(;uc\ﬂ ?freﬁal nq%ﬁxclm&ﬁgﬁjdg.

restriction si does no
codi ng sequence of SEQ I D NG 200. 34. A reconbi nant

23.  TRMACHRRHBLE S WhinfH GOMILiGES sBeUS rgﬁ)\ttnéjgroﬁﬁ ggr%ns?ﬁ%gb

the |antibiotic LanA pre-pro-pgp

St’epto”?yﬁei&'df‘%é S-\fRE/fcaiocnarhP dciyEiipeae® conprises a first

restriction site at or adjacent the N-term nal

di ng reqgi on of the en odi n sequence; 100 WO

2. AR5 OehGH Lo tiostd Sr00msl S0P GRSIRITF LioSkeanthdsing
expressings hm:lelb RO eseddingopeigtepBddieadiprising afdetsénce 88letied FroMthe

SRS i e equence., and a third
grotiprors gge,” il ‘c{)mné ?i gtw’d?r]]%?} gr%? EALELSY ﬁ"f‘Y]ﬁf said
Sequencé%@(?dﬁfﬁ@lqﬂé@mﬂh‘c‘ﬁﬁ hpﬁe?ek!ancodl ng sequence, wherein at

| east one of said restriction sites does not occur

Y\\n thin the | anA coding sequence of SEQ I D NO 100.
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. liguriae.
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35. A nethod of making a |ibrary of

| anti bi oti c-encodi ng gene sequences whi ch conpri ses:
w@e@viogiing an expression cassette accordi ng toPCl/aBP003800138

or 34 introducing into the cassette, between the first

and second restriction sites, the first and third
27. Tl'gele%t @og %lois'\;etﬁﬁﬁé msf4 t? %g wz\(égeﬂngtgg lﬂgst CQL rsd rllggﬁa{el l\fdlM%n
41362. corresponds to the correspondi ng Iantlblotlc encodi ng
sequence apart from having from1 to 15 nucl eotide
changes; and recovering an expressjon Ilbrar% encodi ng
28.  The method pi dlaimt3s wiereia e hssbedlids gnastianmycaie whish dees noie,

produce @Iaﬂ?&&%@nﬂ‘ﬂ&h@l’élrﬁ:@\mbﬁ%ﬁ is tFHn@fb'rrdécD@maBEQXD N@W(D@r SEQID
brary produced accordln%ato C

:15 t r od uct %\fers
NO:200, g oo PRV AHEITSE 8 SGPNSIES BF e T AE TGS o
on the cef &RADIRY ©fpor@ipE asaitioltic.of a | antibiotic; and screening
said host cells for lantibiotic activity 37. The
met hod of claim36 which further conprises recovering
29. Thédmethadbf daiot 28cwhe38in thichieostreeiiHe ttarsformied iwith Bgclgic agid encoding

SEQID IW% ’Fﬂs { ﬁ Bpg'\'/ar%%%'&e%??lhér%ﬂl Ald rpuglre;f}: el&fbsénc&?éél %oé%pg?tleddes
having et 89% iy t@@ﬁ?mfsﬁﬁ%“?sﬁ@sr'ﬂﬁ &¥-100 o.r SEQ I D
NG 200, or a fragnent or variant of said sequences,
wherein the fra‘grrent or v nf ers

30. Tg%memgpq%g@l@ #bWpereipdhe h?sﬁl 8e|§5ttrpp889;n}e8 vBt?\ &aglg ie agld encoding
SEQ ID NegRodR2y, ofa véiant Heecdf sbbetnedidmucletd arideicdded paypmplide89

having aﬁf?as&%b%ré #%Léz? e% 68%93 ﬁB‘é%@% eEQ D NGs: 116-127,

erern sal nucl ei ¢ aci d encodes
polypeptldes having at |east 90%identity to each of

S : 27. 101 WO 2007/083112
31. %@/%9@?33%%8 41. The isol ated nucleic acid of

claim 39 wherein the host cell is transfornmed with

32. L &ive of8l fhueBaeRdivg 4$§6@ dthpN@ﬁg AR, in B LigA varid suth
ereof wherein said nucl aci d encodes
that the QﬁﬂeﬁJ@?}teP(Brééseﬁja% hfy9ee A 'SQE?@g‘f ®entity to each of

SEQ I D NGs: 206-220. 42. A pharnaceutical conposition

d
oo, FRBFAAM TR SRR B DA e PR L
lantlblotlc aiyAi pee-porpegtidelelBEQ 43 NOAZ1r2ewh@ramtsa@aeﬁ@¢nce@pmpnses
d\%&ﬁ‘%&( &éh‘g déjgt & agﬁﬁélﬂr’cﬁea{g-térﬁ‘ﬁr%%ﬁc%&nb ReforSeHIhEE/coding
Ich method conprises a

mnistering to said subject
sequencg; conpound according to any one of clainms 1 to 9, or

PGP SbEdrRNeSAGRH Qitd Bowtrebioftedirst Hkiriction 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;
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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 1D 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 celis 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.  Anisolated nucleic acid comprising SEQ D 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 [D

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.
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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
1 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 110 9, or
a composition according to claim 42.
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