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Cyanobacteria saxitoxin gene cluster and detection of
cyanot oxi ¢ organi sns Technical Field The present

WO paoenessh rel ates to net hods for the detecti oPCDAU2008/001805

cyanobacteria, dinoflagellates, and in particul ar,

nmet hods for the detection of ktyanotoxic organismns.
Kits for the detection of cyanobacteria,

di t es. j ' :

or B BBl XA B e QLRATU I PIncRos greamiomy
screeni ng for conmpounds that nodul ate the activity of
pol ynucl eoti des and/ or pol ypeptides of the saxitoxin

and cyl i ndrospernopsi n biiosynt heti c pat hways.
Backgr ound Cyanobacteri a, e&*’é‘bcﬁjr#dﬁhpas bl ue- gr een
al ga are otosynthetic bacteri | despr AN .
mar | ﬁge al?{SS@BF ég}ﬂ%lpgrrel%gﬁ ?% nrrﬁétﬁ?%_ W‘& ﬁbegfl ? ﬁ%gtb narOf cyanobacteria,
dingflagdlesscand iarpavidubir, ethbdd for dndddieation ofiogararixi®brganisms. Kits
ggalth are those cyapobacterja_which proquce toxic

g &

miRSu e Ctio oy BpFie CoRREIIgS &dnbraetostq greanisms are

bRAEIO Ther i éioae fudihe F8latekit6 méthads bf atle¥niRE ORGP tcBmpounds that
el evated toxin concentrations. Cyanobacterial bl oons

modulate the SEtiving ofxpeliendleptiden sng{or vpalppaptides of athg, saxitoxin and
' Ll 1 and recreational

?glggi??/s ?ﬁg?ﬂsﬂhgg%}gl@eﬁgp}gﬁ@é&%r oduce can pose a serious

health risk for humans and ani mal sand this problemis

internationally relevant since npbst toxic

cyanobacteria have a gl obdack@#OMNGuti on. A di verse

rang

for %Eﬂ#’% t%plg’g;%fst(?e i %‘l&l g?esg rl?eégréglp V\%lgzlbeo Egr%\gﬁhé\t/g%@}?e%c bacteria

siddspasd in ik et Trdsiwdier adrdninfen®) DfGGides] 4 duskfi¢dhee for water

paral ytic shellfish pojsoning (PSP) syndrone, j ch )
grality cand Rvrnem ad a@rtlwabi?salrm}%& thosg ﬁyeaggae%?rlas%c_ f Profuce toxic
ESRPAHIS SUNRE! Woffic BRMtbAX ERMoBARericAl %o #orkla8gdBlooms which
bei ng produced by both prokaryotes and eukaryotes. PSP _
drselienlyapromaten Algvathd tords tcopesnaationsn € ypeebagteriok bigogu| may flourish
[ n e o . g :

BB B, S5l b ACHAeR A M S ERLASKER! and receaona
essos/pirs.efhe woxinslhele prothies eah posasa béromis haalth agsk- dat bainans and

Anmalehd e At & GI0Rr g FaR] Paftiot P cyprovadlora have a

gmamigﬁbﬁﬁ@{]al s. It has been estimted that nore than
000 human cases of PSP occur globally. ever% ygar. , ,
Mor edvdiverse age of caneBawerAl gsraades wgff KPes svrdan fapation of toxic

?gﬁ%}&)eﬂ gl B1bbRESn HatdOdRES. ShxBHIR ?%@ e?xﬁgi?égﬁla%g%es cause the

toXin contamn nation of seafood : _
oanabyiticsheltfishqwisoningd REP ¥ ymdromeg, whidh afflints humamhealthjang impacts on
f [ ' t i G . .
0580 S0P R R ANk WA i, s s
sy bbthasoRThvtan shdhikaAobasPSP suxiesene agongithe awsty@itent and pervasive

g%g}vtglx{sg %g%?pegc}eogglagrteﬁ gﬁl_eg&!ll(s tggicgl%tlg%agwtp-gisg?ﬁeﬁtrﬁa% affect humans,
R AR UEdoRpstahk al et diviabli Theseafoxng SWekt véltigebald sodium and
\(/:z?lgilu?nuschannels, and prolong the gating of potassium channels preventing the
transduction of neuronal signals. It has been estimated that more than 2000 human cases
of PSP occur globally every year. Moreover, coastal blooms of producing
microorganisms result in millions of dollars of economic damage due to PSP toxin

contamination of seafood and the continuous requirement for costly biotoxin monitoring

programs. Early warning systems to anticipate paralytic shellfish toxin (PST)-producing
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positions | eading to nore than 30 naturally occurring
SAT anal ogues. Al though SAT bi osynt hesis seens conpl ex

w@panzesegie, organi sms fromtwo ki ngdons, i nclRdi/Ag2008/001805

certain species of marine dinoflagellates and
freshwat er cyanobacteria, aré capable of producing
t hese toxins, apparently by the sanme biosynthetic
route. In spite of considerable efforts none of the

AP WSS rsu@ﬁﬁﬁBCRl’a‘xﬂNBlHSALHhséd‘lﬁ:r&nﬂfg{ Afd@Syes uiivhilable due to the
nmodi ficatign of hav§)§ﬁ,een reviously identified.

releobdata pr Q’ﬁ(ﬁ?nﬁff" agis of tiPpal genus

Cyl i etr Q$ REfTOR De ?éro%ﬁﬁﬂe NGB NYIGEh Qan substltuted at various
continents and therefore poses a significant publi

Pasitiony leadiegtto gnorg tharp 34| naterally ocrwrsingafor anaeyes. Although SXT

%‘l’t&?ﬁ s@é(ragé&% g{( ﬁg@ gﬁltﬂﬁr ea?an éf:]uér)rlgﬁg’h @%ﬂﬁpﬁlcﬁdmg certain
spetien df ompee dumﬂlagelhtescandafrwhwater gyanbbaderia, exoeapable of producing

ossesfor far ue to.the oni.ng, of .1ivest ock
OB PRmeEear o b A D SATRAE SR Y it RS crable efors
Kdtlei oTAROERHHIES PS igbnd3dtvdlegiinahe slosynthésiesral mewﬁahﬁnﬁ 6f SXT have

and neuroi OXI c ffects and is a potential carcinogen.
Dees PEYRQUS %ue to the inhibition of glutathione

and "m@t&:'cﬁ‘rré%@t RESiR R5anithiteAR igBREPI CHrEpbARIYsAMhas b
P450. Si x cyanobacteri a? sp ec:lees hggve so)l' r&ﬁe'gﬁdys a5 been

dagamented e alboqntivgns emdyhfvrﬂf@r%nws mmlﬁeant public health threat on a

% 1%51%3 RHE %ﬁf Yoxift b &Rfcé 'bgs AN %@} is cyhndrospennopsm

a i'Spor um ani zo non
(RN Besides phodingp Ki ﬁuwrmﬁmmndhmmbaahadﬂoepgniopsin also causes

Inc dents of hu SO WIthC |ndro er nops
BIBEER Boodlonc' Tamks? Cloh PG bt o dhy TeoeRig oh fiflestock with
é%@fhﬂros?@% YSih-contahdifdted dsikking aRgte. C}flhﬂﬁos@&msﬂlahﬁ; hepatotoxic,
be

recent en detected in areas wth m){ete nper at e

EFRh cuBtoxhand BeHIRIAKY cStects and4 poreakinl carginpgnmlig dpwigity is due
{8! B8 THhiBAdnt erglhﬁmevﬁﬁ'? pRt&h s&ﬁ‘lﬁeiﬁ QYR 2 (IHiRE R ytochrome

gives rise to global concerns for drinking water
RASEY | tSyx anmawb@@slsalt apeeies hbaymnbq onfarngbe@fl ddemifiedg to  produce

%ﬁ:’g fospetl . g?[znérgﬁe%tgﬁs?p Cteac%or%é[ N gﬂh&%?ﬁﬁé%%ﬂ S Io@alzsporum

nee accur at
AWtalmdmedet g‘lzxﬂaqgae;yéfmazbdaa enatauys, aRfdzpihdiopas t ¢uewdtar and Anabaena

bepehdpgisrits SZbiRe% Boidining SR Endroumntiin B sipbesp reported in

dﬁ%m&buﬂﬂl dﬂtﬁ;ﬁﬁhlzi & daRPhoweverf OF rddetiopskii @1 4y AbSugixdeChave recently
organi sns are needed for assessing t he potentl al

lrf‘@mqewcmzlaraaeaéfw&m%%mgqrﬁﬂsw imassnsha ffaderay ehhe raciborskii to

fobR! RAENbRbIRhnfthe ifvasivinRs WRLR! proBR@Y BMisms gives rise to global
strategies to mnimze the effects of toxic bl oom

wumceme dis ddoking rwatemaquality psd ngegseitates theemeniteringr of) ideldng water
Aol RS RO R oo Tce

t herBafe id n med fornbadd raadtacofiratehmethods tdetstieg yartobecteria, and in
fra %1 o rl b Igars Saj)rfé: %&%%}i%%&%gy%{o ok ; h%ﬁgﬁbsgxltoxm and
@lln&%@)é@oﬁiﬁ?{l. Rapid and accurate methods for detecting cyanotoxic organisms are
needed for assessing the potential health hazard of cyanobacterial blooms and for the

implementation of effective water management strategies to minimize the effects of toxic

bloom outbreaks.
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8, SEQID NO 10, SEQ ID NO 12, SEQ ID NO 14, SEQID
NO 16, SEQ ID NO 18, SEQ ID NO. 20, SEQ ID NO 22,

WERHQNDSEEO 24, SEQ ID NO 26, SEQ I D NO 28, BEQAUZN0S/001805

NGO 30, SEQID NGO 32, SEQID NO 34, SEQ ID NO 36,

SEQID NO 38, SEQID NO 40,3SEQID NO 42, SEQ ID

NO. 44, SEQID NO 46, SEQID NO 48, SEQ ID NO 50,
SEQID NO 52, SEQID NO 54, SEQID NO 56, SEQ ID

NO 58, SEQ ID NO 60, SEQSumiary62, SEQ | D NO 64,

SEQ ID NO 66, SEQ ID NGO 68, and variants and

f r agheafist aspece diere isrprav@ectmnwoquqmlynucleenée cemprising a sequence

t d riben cI | [ an i sol at ed
g%c ik %En@g@);ﬁm encod Ea%%ﬁélgcgg according to
t he fr 615d erAbgakident ¢ff tha ﬂrhla&pboﬂ,&heﬁfagm‘eii\te(romprsepaevquﬂﬁde selected

Bombh e arBarile Srart IS SEEBRacE f REQTP Sees e D No:

, | ,
E"OSIFZ\%IDQE@ i® b N@Eéé slé@E N70 ﬁEi@g@g\@o 96, §E@ ID NO: 18,

$PQ BENO: @oN@SQ@ N§E@2, [SEQI NO: %Eéﬂ(blﬂcb?%% $QID NO: 28,

SEORLE SR M iU, sy R 8/ o -3,

SBQND N8®,40S5QQ I NO: 421, SEREQ INDONG&, SE) IBED! B6NSEQ ID NO: 48,

U B S 5, 2 B 7 0 80, 69 o .

SBQ BEQOt BO,NEQ 6D NG, SBQND N68B 64 IR [ID NN 66 SEGHNO: 68, and
IDNO 67 SEQIgNO 69, and variants and fragnents
Bﬁlnent there is provided a probe

or PId HPs'écdrﬂaisp@Utbrtﬁe% $EProvRRQAl 4 fdldted WbéhucRAE abid or an isolated
nor e of nucl eotide according to the first

a@pel@menm Bble?n@;@péwtbsa@ peuencecasapdBen the Hrspagmect.
acco dA ﬁlgrdta%%éc? ﬁPe:tg ‘f@é}gvﬂ%@ fsoldPdd ef;%i)y ng@ Béth glﬁstmg an amino acid

accor ect anot
sdymencei s;:leptedvfr(dn (ﬂheagmep tconsmtmgmf SHiQdDaN@oB ySEQII@oNOd 8, SEQ ID

30, SRR Rk 3 SEREL T b PR Rk 8B UpuioP T bpo o N
YBSEQ IDNO: b, SE@HDN@QIIQSIEQEINN’O 23, [SEQID NeD: 25, SEQ ID NO: 27,
SERFE) N, Bk i3 i B 34Bab S o o 3.
SE@ )33) ﬁ@) @@ot sh@m ap-adi, fsmj NG 89 mqmm@ahgysm ® NO: 47,

e de accor di e third aspect
§E@eﬁl Qh’é’s éEi%IInguijlecSE& HéthédS?r EQ A Net éet $1@ ID NO: 57,

t r | § {eps
E?al ni ngas‘z:\9 §§$th1\% dse 6% wlg%éaﬁg’l S]% ID NO: 67,

SEE© DaNpt 69.fand vlahmtpamd;ﬁagmemﬁ t}wrﬁ@for more of : (i ) a

pol y ucleot d ng a,seguence accor

Prr S et o e ek s e B & P RBE G 3RS T vkt ppecifically

iR (ﬁl@Q)@rnddrB @t Dpdlysudestidedicastpimgito (the fipst aspeot, )ﬁpﬁﬂinudlelc acid or

conpri sing a_sequenge ac ording to thlrd
corgglementagy DNA gccordc ing to the secong aspect, or a po eptlcie according the third

aspect.

In another embodiment, there is provided a vector comprising a polynucleotide
according to the first aspect, or a ribonucleic acid or complementary DNA according the
second aspect. The vector may be an expression vector.

In another embodiment, a host cell is provided comprising the vector.

In another embodiment, there is provided an isolated antibody capable of binding

specifically to a polypeptide according to the third aspect.
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wherein said presence is indicative of cyanobacteria
in the sanple. In a fifth aspect, there is provided a

woreaohoehssor detecting a cyanot oxi ¢ organi sm tPEI/ABLI98/01805

conprising the steps of obtaining a sanple for use in

t he nmet hod and anal yzing the 4anple for the presence

of one or nore of: (i) a polynucleotide conprising a

sequence selected fromthe group consisting of: SEQID

NO Ia fouk® asptcj@herd s protdQed B nithoRfor tiEdRtedRoNNOf cahobacteria, the
I.D NO , 36,  and varlants and fra nts, thereo ii& .

aleP OB Somprising the sieps Pt LRIAINR SAEPLS TONASRHG aélaeﬂafyf analyzing

ﬁﬁ%ﬂﬁﬁféefo?ﬁﬁ%éyeﬂ& $fdnklo} mlokd 68 @ pol ypepti de

conprising a sequence sel ected fromthe grou%

cons(ixt i apolyhucl@ride cpmidsing 8 se@rROCE EroyEingto t s@Qt lagpect

4
fr agfiine SFPRARIGTbeif B e bty DR o B0t Bk o B Hrpect

of cginno4 paliypepridg@omprising i seduensaaosling to thtrd aspect

enbodi nent _of the fifth t he. c noto

SPgE B presenct Jindisaeatt e aba e i H 2gRP eat e

one BIdAfh AEHEct, Bleré RPréaded dmetiddifod ddle@ﬁ@%ﬁyﬁmotoxw organism, the

anal yzi ng the sanpl e conpri ses anpllflcatlon
methediaeeipsising ee g@% 8f ghlamingea spapPls fPEH Ingthe gﬁmf?%and analyzing

&b 1&9&}1&?@@9&6&%@ ob ffdvesces. The pol ynerase

chal n reactl utilise one or nore prlrrers
conpfi) si mgolam@@pmh@enmeslegtaesdqﬁmsmqlmecbfr@mﬁhe group consisting of:

ST B s NG SRR MO IR g, 2 SERN0: 36, and

b@leﬁiﬁ anﬁ&ragﬁﬁ@tsltﬁem 77 SEQ ID NO 78, SEQID NO

113 SE NO 11
SEQ f 5 ,\brlbga%clelgggd leﬂ_ep ar;sé&\lgﬁgr{@%dl\!gga sg&_jsuieljlccordlng
119, SEQ ID NG 120, SEQIDNO 121, SEQIDNO
12 ,SEQID NO 123, SEQ ID NO 124, SEQ. |D NO
SEQ (i) mpohmpu@eegrmnysm a pequeneggslegiedfom g, ngHQC‘i"EIStmg of:
150
5 g FE QU000 40 54 WL B0,

ﬁmmnisfragmnwherebf; anot her errbodl ment of the fourth

and fift th
R L TR R L T
of : (In oe pabydimeheoft the difthcaspedtsihegyanstexjo engamise it bmhobacteria

fro up consisting of: SEQID NO 80, SEQ ID
H%‘ﬂ?ﬁa%e%r@telDl\lo 83, SEQ ID NO 85, SEQ ID NO 87,

SEQ 1rpc)rN,Qm§&ilm§ﬁQ5ﬂ thte Murth%hd fHtad cﬁQna%ngsﬁ@ shx@ple comprises
NO 95, SE NO 97, SEQ ID NQ 99, SEQ ID NO

Q}lﬁ@tmo 1@§A ey the) P el%POISEquSD ch@n rf@ppon@é Qe@ctmg the
QQ giﬁg(g l’see Cg%éé??hgﬁ;o ?seﬁr%}%?:g?égcﬁoﬁhﬁ Cgfllése( bt of"‘more primers
s@qpmmg asgequange mg}ected from the group consisting of SEQ I% NO: 70, SEQ ID
NO: 71, SEQ ID NO: 72, SEQ ID NO: 73, SEQ ID NO: 74, SEQ ID NO: 75, SEQ ID
NO: 76, SEQ ID NO: 77, SEQ ID NO: 78, SEQ ID NO: 79, SEQ ID NO: 113, SEQ ID
NO: 114, SEQ ID NO: 115, SEQ ID NO: 116, SEQ ID NO: 117, SEQ ID NO: 118, SEQ
ID NO: 119, SEQ ID NO: 120, SEQ ID NO: 121, SEQ ID NO: 122, SEQ ID NO: 123,
SEQ ID NO: 124, SEQ ID NO: 125, SEQ ID NO: 126, SEQ ID NO: 127, SEQ ID NO:
128, SEQ ID NO: 129, SEQ ID NO: 130, SEQ ID NO: 131, SEQ ID NO: 132, SEQ ID
NO: 133, SEQ ID NO: 134, and variants and fragments thereof.

In another embodiment of the fourth and fifth aspects, the method comprises further

analyzing the sample for the presence of one or more of:
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to (i), (iii) a polypeptide conprising a sequence
sel ected fromthe group consisting of: SEQ ID NO 82,

WERHQNDSEEO 84, SEQ ID NO 86, SEQ I D NO 88, BEQAUIN0S/001805

NGO 90, SEQID NO 92 , SEQID NO 94, SEQ ID NO 96,

SEQ ID NO 98, SEQ ID NO 1008 SEQID NGO 102, SEQID

NO 104, SEQID NO 106, SEQID NO 108, and SEQ ID

NO 110, and variants and fragnments thereof. The

furt{ipr apelypudedstidetdoenpsiainglacsequence selpotedsfrom the group consisting of:

SR P N 36wyl B HIER S, QP YF R Seo o wo: v,

BEd IZR@, OF <N(D’f PITEER) COMVOi 83 rEE@ IBeNgepseSEQ ID NO: 97,
selected fromt f consi stin

R R 95 B B S FoiS 8% T il 5 G, 10 im0 1D o
b%tétc?ﬁ:m‘d 189h£{deva!£?§faﬁérlﬁq$$eﬁs WRkhgd for the

et’ectton of dinhofla ates, ~the nmethod conpri sing
t he §i)eps ribbnudieiaianidnay compleménary QINHsmcoded: biea gequener according
ﬁbeéanaly2|ng the sanple for the presence of one or
(i) a polynucl eotide conprising a sequence
acco(itl) ng pobypepiidd tomprisispe cequente jelected Fonutheegroumconkisting of:

SR B o) 1 SO SRR S oo

ske thNod 9@8@%{%11)\1\&@@1 SESRIM Nm%eSEQ IDSNOWQBC&‘EQ/I:D NO: 100,
of d| nof | ag lates in the sara I n one _enbodi ne

BEQ B NO: 1825 8EQ I%Mykﬂ‘*ngsﬁ ED N1 B, %I@M 108 and SEQ ID
ﬁl{?’u | £A4aR8nQkn ERGyHA& sampl e by pol ynerase

ain reaction and tectl ng the anplified sequences.
I n offibe durbivedi amelyis of thehsanfpbesmtaly, coimiprish ,amplhificgiioet bf DNA from the

SREE R el e SRl RAef IS SR8 CEdi?tbhofibn 4Ry wtitise one or

sequenci n
ﬁmbﬂmmyco@mmmgssa seifmenGHselmted framltiad grdup rconmttngr &SEQ ID NO:

anls e sanpl e be an envi ronnmental sanpl e.
Fsgﬁﬁgﬂgaﬁr Fé”ﬁﬁ?nﬂgs %fed from sal t
Wat en a §ikBS4pha! Blerclis providdder SERSN fod Ha Het*él:t@&%f difloffagellates, the
seventh aspect, there is provided a kit for th

ansthas qomprisingciha stspa of eptazning psample fop i msiihﬁgn%tbod and analyzing
ﬁﬁﬁhg?ngfﬁ?ﬁﬂgﬁ$? -ﬂ%&gﬁ%& gokhe presence of one or

a po eotl e conpri si gha sequence
ac cofijli ngpolynatieotiderwmpaisipgat se(puqn):e acoording ttheifirstagpast,

e accor S

iR REPOREs 88 o EaRp il oM AT BERAL BB g et
t he {ill) r d paspestide dohqmeinrg a%qlﬁbnpé ewarmﬁg testhie mlcirct@stpeme
of cyangbacteria | n an ei ghth aspect,

bt e precsca serdiceitye pEha eetideai f fereme.
cyang} OxieC cRiHdaMh&Hts of LIk kixth %Wt' SnAlsidg |t1@@5§anﬂil@ comprises
agent for detecting the presence of one or nore of
amplification of DNA from the sample by polymerase chain reaction and detecting the
amplified sequences. »

In one embodiment of the fourth, fifth, and sixth aspects, the detection comprises
one or both of gel electrophoresis and nucleic acid sequencing. The sample may comprise
one or more isolated or cultured organisms. The sample may be an environmental sample.
The environmental sample may be derived from salt water, fresh water or a blue-green
algal bloom.

In a seventh aspect, there is provided a kit for the detection of cyanobacteria, the kit

comprising at least one agent for detecting the presence of one or more of:

(i) apolynucleotide comprising a sequence according to the first aspect,
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(i) a polynucl eotide conprising a sequence sel ected
fromthe group consisting of: SEQID NO 14, SEQ ID

WOER092WSSESEQ | D NO 22, SEQ I D NO 24, SEQ | D NO/AB&108/001805

and variants and fragnents thereof, (ii) a ribonucleic
acid or conplenentary DNA endoded by a sequence

according to (i), (iii) a polypeptide conprising a
sequence selected fromthe group consisting of: SEQID
NO 4, SHedhldN hci@ br codigilemnbhttie) DRA, actbiind ok setbnd aspect,
SEQ I.D NGO 37, and variants and fragngnts thereof,

wher Gith 2 BelyPeRtide sAmBTisiag p SeqUEREs JeeOrtng pthe third aspect,

heRn s%[@%ﬂe%n'bg% REIRR of HaribacRfR adingRAhpRl t he
sevent h el ghth aspects; the at |east one agent is

a prinmen, eighthi bspdgt, chergr isbprovited prkitrder dhe letsigtionggf cyanotoxic

L e @%?a@aa* By or o

DO 73, SEQ ID NO 74, SEQ ID NO 75 SEQ ID NO. 76,

32 U8 o T bR s G i o

SE JIDSRQ: 14 S¥Q) 11 NO: F-QEQADNRO: 128SE@EQN® NOSEQE M NO: 36, and
IDI\IO 120, SEQIDI\IO 121, SEQ ID NO. 122, SEQ ID

N@anlw frgzments thescotina, SEQ 1D NO 125, SEQ | D NO

126 @EC% .l’lpa)-llgglelé égld &%%Qfg% %%‘J?%%E%ie@l egé%ncie Sccording

ﬁKﬁ)lBB SEQ ID NO' 134, and variants and fragnents

L1 ). BEAIE AR 58l I SEYER Bl sopioe o
ssqmmaﬂs mmm :ueseqmwgo: B3, &E@ﬂ@ﬁd@ 25, SREIDNO: 37, and
SutBed i dPbup consisting of : SEQ | D NG 80,
%Ngg?eg@ai%reg%ge %@(ﬂé:gl\“égg c@&aot&ﬁ?oggfni‘dgl[zs Qlﬁ She siNg@ld. D

SEQ Irpomngoem Qbsdmsgtyf @emveryh andighthy amcthghe @é@aq%%’ne agent is a
Q@ye}%&t'bw ?%Tﬂc%méﬁg? r@oé\Qay]cgﬁlpn%,EQ s%&e'ﬂ@ selected from

and variants and ment s
tHecgrewgf s:on(swtl)lg af SERoMUNIC:78, SEQJDoNO: 6 ﬂrp‘SgQéHt NPy THNEQ ID NO:

T NR TS ST I RP TS ERIB KO, 15 ISHG NG, 77, sEQ 1D NO: 78,
SEQUID Sansios SEQYIDNO:SHR, SBQND N2, IBE(SE(DIINCNOSMS SEQ ID NO:
1 Feiq BB 67, Seegm i Taos EQLIONGE gy S NG 126, se o

N@ 1200sEQHD NO: N§2, ID&EQHQJ?) IDONO 34 ¢ In@No 125, SE
106, SE E@ D NO 108 sggd B@Q ﬁ anagu Q

NGy 1) NGO kA7, S’ﬁﬁbﬂ%\NQ elz¥§t S@Qei%a{ﬁ? t1|28n§ﬁQ ib NO: 130,
grﬁenfn Ry 29, Ie8) IDR0: 32! sRedb NOo:PrBPSEQINS N©:! 3! and variants

and fragments thereof.

In another embodiment of the seventh and eighth aspects, the kit further comprises
at least one additional agent for detecting the presence of one or more of:

(i) apolynucleotide comprising a sequence selected from the group consisting of:
SEQ ID NO: 80, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87,
SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97,
SEQ ID NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO:
107, SEQ ID NO: 109, and variants and fragménts thereof,

(i) a ribonucleic acid or complementary DNA encoded by a sequence according

to (i),
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probe may conprise a sequence selected fromthe group
consisting of SEQID NO 109, SEQID NGO 110, and

W@ 200042588 and fragnments thereof. In a ninth asperAp2008/001805

there is provided a kit for the detection of

di nofl agel | ates, the kit conpfising at |east one agent
for detecting the presence of one or nore of: (i) a
pol ynucl eoti de conprising a sequence according to the

fir S(ulﬁspepolypeﬁtiide) canprishon aceqiencaselected froantilecgronp @oysisting of:

SEA, B 4 Bekmd o8 U FEG 16 IR, 831, 82Q 1D NOs 90,

SBQ 1 REPOQL, ,SB@m NOH mls@qomewc% BEQ ImdNeabevesmj ID NO: 100,
dlnofla ellates in the sa I n tenth as

BHEY D dn%vﬁ@@dDaNﬁPetlﬁéd S5Q He Nl 6 SEQ Uﬁ%n%uﬁ@ﬂ SEQ ID
N@tllﬂ‘)&ﬁ}dlﬁhﬁﬁt w@ﬁ%ﬂéﬁﬁ&&pr activity of one or
poly

nor e peptl es ac Ing to the third aspect, the .
met hitie eilemst iose additiom agerit mapyt teea pritngm eptiiadly axiprobea The primer or

PRPE it SiE A e R GFeERE Mol A8 al R|sfak 8¢ SERPIS No: 109,
setMnDENo d€o, aaadaﬁaﬁaymm@ammmem'ft y of the

pol y : e enbodj men the . tenth e

FodulRE PHGY bR 57e SOMBHIBT Sdkit oy i AfEhon et aimasiglates, the kit
B&hYRERS htdesst efmgdns&ﬁ detediit the PeestiR FTORE 85 floPdloPr
activity of said polypeptide. In another enbodi nent of

the fidnt Apekypedeotidesqmpaisingg sefiecnes prcosdipg p e first aspect,
act | llc)t Yaih &Q;‘Pele heidBF ‘éorﬂgn'emeﬁ‘ﬁw BRA %H%ﬁgzﬁ%he second aspect,

enhanci ng t e expression activity of
pol y@épt a delypéptiderconipeisingtalsequpee aqconheg to the thgrdaspeeid

Y ol & .
iRl Fes el AR GG iR AH S e SFHENGmene
t her &aph.temth Bpectethepdistprovided 4 hethe)ldeafem&nagoﬁﬁta cbiapound that

ESRSIRGE i, SOhresiey PR 1 one e ese el pEB s g the thind
§ ectSElQ H@tﬂ@ cotdprisiEdcditadiids B8.p fide Nith 9 Eandiéee compound
[? NGO~ 95, SEé 7, SE%@] D NG

ggdersagd;tmnmultgb)lg tos@@bﬂq) 1Ngact1qg3 of QEQ qandidete ¢pmpound and the

PoYB g eyt 3 A oo B P s
pr ovimeat anbodmmntcdfehe:tead'l apent, modmatmgethe axpresmm or activity of one
encod

uence or. di to the ele
SERBES Polypep o CruBne PR s P eletin SR Tty Bfseig polypeptide
i sol af atbtipgleidopinée of atmemtﬁla@gecqnn@dﬁlmmgahe gxprespimnereactivity of
sel ected fromthe grou consin%tin DL I D NO 82
SR T DR, PQE’E’P S| PPTRRHISES o€ § PR SXPEISSIOBERY @gfivity of said
E@épgig deSEQ ID NO 92 , SEQIDI\IO 94, SEQ I D NO 96

NO. 98, SEQ ID NO 100, SEQ ID NO 102, SE
NO  koan GSEVQIqh[ﬁSN@t thees issprovidod Mg isleted mEFRYCiPO comprlsmg a

ée%;% e nen%fﬂ{l{gﬁer 1 (f‘ﬂS’Nfd ‘”’8@ Rr%n!aﬁl‘%{g)?&%meh{‘m%‘éf

S prOV| a probe primer that
hy br irdiose £ndypdiondnt axl thy eleventh aspect, the fragment comprises a sequence

selected from the group consisting of SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85,
SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95,
SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105,
SEQ ID NO:107, SEQ ID NO: 109, and variants and fragments thereof.

In a twelfth aspect, there is provided a ribonucleic acid or complementary DNA

encoded by a sequence according to the eleventh aspect.
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with one or nore of: a polynucl eotide according to the
el eventh aspect, a ribonucleic acid or conplenentary

wOrA9azEses ding to the twel fth aspect, or a pol ROEAURWME/001805

according to the thirteenth aspect. In another

enbodi nent, there is provided® a vector conprising a

pol ynucl eoti de according to the el eventh aspect, or a

ri bonucl eic acid or conplenentary DNA according to the

twel fri b tEResth. aspeet, ket ds preyidér aarisedped esalyEptide comprising an

KBl HGUETE STEERT00 e oAb af SEID NP S22 ID NO:

R4 B 9 N S@SE@@N@%me]@m@(ﬁsﬁqmm@ 99 , SEQ ID NO: 94,
speciticall ggeptl de accord

SEQrIDelS@c H@a%&@ép N(Dn SESUI BiENit1IR0aSIHRdD, NOhE0Z% SES ID NO: 104,

BRI 5 S R@%&E&?@?ﬂgﬁilﬁﬁﬁg“ﬁﬁ@@'aﬁd fragments

fhereotﬁse in the nethod and anal yzing the sanple for t he

e K e ST R T

WAL or ﬁidré of afpd@ﬁmdlébﬁd&a@:@tdﬂng)fo 160 @IHV@ME%}&HC}/ aDiWdnucleic acid
accord| ng to the twelfth aspect

@b‘FﬁWIP lemppfary Q@@u@ﬁe@lr&t@mwﬁh asneﬁ? oF 8 8R me%fﬁéefordmg to the
eﬁ&l{‘a glyd presence is indicative of cyanobacteria
mple. In a fifteenth aspect, there is
pr ovlmwtherngnh@ﬁmom tbm eemrwgd%d 8 y¥ester Somprisingamipohynucleotide

f
FEP R R e ERERAL B 91 TERSISR ac P L IO BB sccording
fr the ewel@thafpanelher veowir Imayfbe dni gxpeespioh wactot. dutonel embodiment, a host -
C risi a _seqguen cordlngto SEQ ID NO 95 or a
G‘QW%‘?"@%W‘%&)‘%@T& %FHS ¥of, (ii) a ribonucleic acid
or  CHMoThER Néndiodirkbif, ﬁi&ﬁ@ﬂ%ioﬁﬁediaﬁeﬂﬂkﬂ&t entitssd9rddpétde of binding

tO(l) iii) a polypeptide conprisipng a sequence
lhé)QBOIMPtldEaR@fdQS to ﬁ\eng‘ Héﬁtecbr f r agnent

t her 0 fouB&iiR! 'agbe%?‘ 'tl%r@fsﬁﬁ@ﬂﬁ@d A ﬁ1e{1ﬁ)‘a' f6P#he \WRtelfiofof cyanobacteria,

cyanotoxic organismin the sanple.ln one enbodi ment "of
t%emtmde@mmm@lm steph@fcqmmamgxa samplgaifirsnse 1 he method and

a?noba erlg flf)rth% ;m%ge{)fe fourteenth and

e sanpl'e conpri ses
anpl {if i Capblqnuﬂéotiﬂ‘d/&oﬁipnﬂmglaeseqmmpé ecdoydlpg koytie eleventh aspect,

h d .det ect th fi
e AR i B BT U e
pri nggp. 596@@1&&&0&@9@@%@@@@& 86J0edIng EOMirtdRBthOIspe,

consi stin ID NO 111, SEQ.ID NGO 112 and
wheternaid arwaenrcp aSgwémtqu ofecyarpbactCria inthersamplenbodi ment

of e af ARELREsPedNthdré fil S5BY0eASPHiBod HHE dBREMA a cyanotoxic

organism, the method comprising the steps of obtaining a sample for use in the method
and analyzing the sample for the presence of one or both of:

(i) a polynucleotide comprising a sequence according to SEQ ID NO: 95 or a
variant or fragment thereof,

(ii) a ribonucleic acid or complementary DNA encoded by a sequence according
to (i),

(iii) a polypeptide comprising a sequence according to SEQ ID NO: 96, or a
variant or fragment thereof;

wherein said presence is indicative of a cyanotoxic organism in the sample.
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conprises anal yzing the sanple for the presence of one
or nore of: (i) a polynucleotide conprising a sequence

w@ei0eaesa from t he group consisting of: SEQ | DPAXDAU2008/001805

SEQ IDNO 2, SEQIDNO 4, SEQID NO 6, SEQID NO
8, SEQ D NO 10, SEQ ID NO 92, SEQID NO 14, SEQ ID
NO 16, SEQ ID NO 18, SEQ ID NO 20, SEQ ID NO 22,
SEQ ID NO 24, SEQ ID NO 26, SEQ ID NO 28, SEQ ID

NO  BD,oneE@mbbuiit¥ent 3a¥, tKeEQ@iftdeniNOaspett, $=Q cybhdibXic 3brganism is a
SEQ D NO 38, SEQID NGO 40, SEQID NO 42, SEQID
RX3NOBACETBEQ | D NO. 46, SEQ I D NO. 48, SEQ I D NO. 50,

EI(E)Q 1rpoﬁpem58dlrr§ﬁgof QMugéélthﬁﬁ@ﬂ@ehm as'é@ets Sﬁ@l}lzﬁig the sample

sg@msss N@p !f@atl@EQf |IENNdrom8theawmmgrhYam ymame cham reaction and

é%t@n%f%ﬁ%‘?] talglpgﬁ%quéﬁde dél31 k#o%qﬂéfﬁée dGirfehdiod! ay utlllse one or more

enco y "a sequence accordi’ng t
ptidners( ¢omprisingod bgqmemta ghtectadnfpon the grcalpscmqsusmgof SEQ ID NO: 111,
f m ou conS| . SEQ I D NO 3,

%Eéelhﬁﬁoﬁg a%aﬂ% %%c‘}“? %’fﬁlo 9, SEQ I D NO

11, ﬁEaniBeNQmHo’ﬂ;m&EQ)f lﬂlé\ﬂouftéent}SEle Bftseath 17spe@EQthe method
ID NO 19 SEQ I.D NG | 21, SEQIDNO 23, SEQ LD NO 25,
gmmlsss realyzing thsssempls iqethegeserge vl gyeigrmosg o e | p

SE ﬁ% '\g@z&l&ﬂwde@émﬁg@@% a@eggncg’ klec‘é&%&@ tS o%% sconsisting of:

SO0 I7NOsEQSEQ Imlmg, SEEGD BOud, SEQ IDSEQ PDSKE ID5NO: 8, SEQ ID

NP 2SR SRS MG 1o SERE ML 15D 4 1. sz
NEQ 20PSEQ [BNO:a21) SEY IANG: 24)BEQ ADr¥6t 861 $BQADY NOTRRE, SEQ ID
N 0 sER o KR s Broatd TR N SRS B M pfrsrR Ruo: 38, SEQ ID
RITRI 40, SEELID NO: ) SEPIY 0254 SEQIID Neaasj SPQIMBYNO: 48, SEQ ID
bl r S TNV, Sl St 0 Thrat o3 R g 56, sEQ D
ﬁ?@gsﬁg ID7l’hO @E%E@IWO 164 sﬁgm? gd\lg% §]§% Iﬁﬁ’@)' @ and variants

mh@nm th?SBOf,SEQ I D NO 79 SEQ I D NGO 113, SEQ I D

N0, O SRR e RPN R Pydfence sconing
SE@IDNO 121, SEQ ID NO 122, SEQ ID NO 123, SEQ ID

NO 124, SEQ ID. 125, SE SEQ,lI D NQO -
127, Ui cp B ep ice> omIERRS b SREYPE SelC QR o s By consisting of:
§E@ 1!DDNNO3 SEQ IDSKQ: 55 IDN@ 7,35 1D NNO) 9,151R) [ISA@: N, SEQ ID

variants_an gmant s_t her

NCkrldonER Thshbet s SR M NG 17 SERLuNG: R ks RSt 21, SEQ D NO:
?tfﬁg'm@N@ sy 'se@mwrzmsﬁtgm@dg9lsm%m4 ’|§1mst1ﬁ) NO: 33,

rising the steps of obtaining a sanple
GEQ I N&éhm&ﬂﬁbﬂ)m 3hAEQ IANON3IsSHQIIR No: 41 h8EQ ID NO: 43,

S5 £ 7S s 6, 15 00 by q i, RELARUSERQD 88 sp0 0 x0:
SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ ID NO: 63,
SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, and variants and fragments thereof.
The further analysis of the sample may comprise amplification of DNA from the
sample by polymerase chain reaction. The polymerase chain reaction may utilise one or
more primers comprising a sequence selected from the group consisting of SEQ ID NO:
70, SEQ ID NO: 71, SEQ ID NO: 72, SEQ ID NO: 73, SEQ ID NO: 74, SEQ ID NO: 75,
SEQ ID NO: 76, SEQ ID NO: 77, SEQ ID NO: 78, SEQ ID NO: 79, SEQ ID NO: 113,
SEQ ID NO: 114, SEQ ID NO: 115, SEQ ID NO: 116, SEQ ID NO: 117, SEQ ID NO:
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variant or fragnents thereof, (ii) a ribonucleic acid
or conplenentary DNA encoded by a sequence accordi ng

w0 2000/12955 1 i 1) a pol ypeptide conprising a sequRCY8U2008/001805

according to SEQ ID NO 96, or a variant or fragnents
thereof, wherein said presencWis indicative of a

cyl i ndr osper nopsi n- produci ng organismin the sanple.
In one enbodi nent of the sixteenth aspect, the

¢YSBE@IDNO! PBHISHD ID NOCY)SBaCiBNG: 12|1nSEQOIIZhNO 122, SEQ ID
enbodi nent of the sixteenth aspect, ana

|
Snice SSadpes it Tato Sostnld RpbieeREQdngre: 127, SEQ
AU 2L %gnmf@ mz"gegfszﬁzpw%%esg e ID'%A:N81, SEQ ID NO: 132,
anpl i

fied uences ynmerasé chal n reacti on may
SEQ IDsNOoh33, SEQ» (prliddearsl oipisiagd figgments thesenfe

I d f
SR AR B0, FME, i

oyléndesspeanapsiin-protiudihg of ganishe eind mstlfodfoba@nsﬂng the) skeps of obtammg a
S|xte nt h as ects, (gghe de[ﬁctl n conpr.i ses one or

SAmple forape a1 g Mo samBlg fo ¢ %&‘i‘fé"rﬂ’PF’H&one 8 both of:
The §aNDh SolYRvcIEOHRY b&ﬁpﬁsﬂ@g @rse&iﬁHn@e la6&Wrdibg do BEQ ID NO: 95 or a
cul tured organi sns. The sanple nmay be an environnent al
S’@iﬁﬂmtéffrmeléﬁthef@ﬁrrent al sanple may be derived from

salt t ter

o 2005, Eibohtchal abfl FlcoRipl Gndily THNARACHADy, F pfthce according
tdhe),det ecti on of cyanobacten a, the kit conprising at

| east...one or _det.e h f 0

mor BT+ € (PP SrBane e hEBRARE G SRTTLONO: 96, or
&m@ﬁd'tﬁggrhaltﬁﬂﬁreblfevent h aspect, (ii) a ri bonucl ei c

aci d or conpl ementar, ccording to the t

A Sif AP BOPYIERts Bes ColipRPReHAORS Bﬁ@ﬁ’&& organism in the
3gfpedi ng to the thirteenth aspect, wherein said

presence is indicative of cyanobact eria in the

sanple.ane ambedigienteoft theaspeeenth taspeed, jthe Fyguetaslg greanism is a
%ge{nofb%tertle{1 eInd o Qﬂbﬁlmgﬂtagf’?@(% té%ﬁ@la?%y%&s’anﬁfﬁm@ the sample

rrsin east one agent et ect
ompamseam;ﬁhfmaaomrof MNA &bm (lie) saan;pigllaynmdlymtasgle:ham reaction and

%‘sﬁe i g P BTG B0 oS a5 ap g or more
( gadi ye@ilkdﬂcdamaﬂaﬂﬁbm the sge@,ipecmlelsang of 8EQYID NO: 111,
to po ti de rising a sequence
u%jNFPg 111% [JW"%‘FS CIgri ant or fragment
t her €0bne m%(ﬁfn@ntsé’f' tHle H’é\ﬁ'&%ﬁﬁle fifiseritR ndaitt¥yénti® bspects, the detection

cyanot oxic organisnms_in the sarrpl e.
comprises one or both of gel electrophoresis and nucleic acid sequencing. The sample

may comprise one or more isolated or cultured organisms. The sample may be an
environmental sample. The environmental sample may be derived from salt water, fresh
water or a blue-green algal bloom.

In a seventeenth aspect, there is provided a kit for the detection of cyanobacteria,
the kit comprising at least one agent for detecting the presence of one or more of:

(i) apolynucleotide comprising a sequence according to the eleventh aspect,

(ii) aribonucleic acid or complementary DNA according to the twelfth aspect,

(iii) a polypeptide comprising a sequence according to the thirteenth aspect,

wherein said presence is indicative of cyanobacteria in the sample.
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In one enbodi mrent of the seventeenth and ei ghteenth
aspects, the at | east one agent is a priner, antibody

w@eoopnz#se8 The priner or probe may conprise a BEAERMS001805

selected fromthe group consisting of SEQ ID NO 111,
SEQ ID NO 112 and variants dadd fragnents thereof. In
anot her enbodi nent of the seventeenth and ei ghteenth
aspects, the kit may further conprise at |east one
addi In enigtagart abpuct, dbtrecisiprovidéd apkleSfell’lClr&: aéteatom off cyanotoxic
nor e, nucl e%tl de sequengqs sel ect ed fromt E g %{P
eigARisEIE; the kigreomprising ab ffagAneiagenti tapdtesing; (8¢ Rgseroe of one or more
§gquence sel ected fromthe group consisting of SEQ I D
NO 1, SEQID NG 2, SEQID NO 4, SEQID NO 6, SE%{
ID N 82 psismueleotids coraprissms Isesuence agcordipg to SE@IDNO: 95 or a
ﬁ%gngé)%}%bgqq %%QIDNO 18, SEQ ID NO 20, SEQ ID
81 24, SEQ ID NO 26, SEQ ID NO 28,
SEQ (D WbamclaE@cMmer@np&ZnenﬁQDmmodbﬂ b)SEG}:tulce according
36, SEQID NO 38, SEQID NGO 40, SEQ ID NO 42,
§’F_@IDNO 44, SEQ ID NO 46, SEQ I D NO 48, SEQID
NOG: @Ql))g@pﬁ@ cORprisig) al §2qhikdiceSdbcofnty Itd SHQ IBENO: 96, or a
SEQIDI\IO (%IDI\IO 60, SEQID NO 62, SEQID
K@anéﬂrfrwl}tlﬁl 66, SEQ ID NO 68, and variants and
Fﬂeﬁﬁ(ﬁ rteté@fcg?sf mdfchh*)e @f d}/hm&He bfdafisafs il sample

encoded y a sequence accor di ng t

( i ) In( ¢nij lewcbl@m}tplfghq: shventoenth pnd w@h@eg@cﬂgg@%se the at least one agent

%Eb%ﬁ%%ﬁgn%@%gggp%%@& gﬂﬁgég e _ag@gbﬁf%%@ence selected

frdm SieQoDp NOnsidBng SEGE@INONO1S,11S88Q IDNEO: 1712 EQvariants and
IDI\IO ﬁ@_SQIDNO 21, SEQ ID NO 23, SEQ ID NO 25,
7 SEQIDNO 29, SEQID NGO 31, SEQID
NO ﬁﬁan&ﬁ@ EfabdPmedb of $EQS&@nf@1th3an Sﬂﬂtde&hN&pe&Q the kit may
SE%IDNO 41, SEQ I D NQ 43, D NO. SEQ |1 D
Kyrthen pompyigy gtljemonggddlggghqgelﬁdbr gtectgm elyrRﬁgnce of one or more
ﬁ%ﬂéﬁ@e SQ%LNchsE’silec%Qrdnp oup/ consfsihg BENO. 59, SEQ ID
I'D NO. 63 D'NG. 65, SEQ ID NO 67,
SEQ (b NEpolBpcicelifiacenipaistig cpaauanee eteated frpmdhe group RBsisting of:

Shel BE8l: 37 SRR NGE SpRPRINOTAY 588 1 R BeSeQ 1o N 8, SEQ D

mm@gsa@m 2udell, ISRONIDNO gt 4 §EQ@ dRSNSt il 6gSBO IBERO: u>8 SEQ ID

Eﬁ’b SR 1BNO:52% S0 1B NG5 2,50 18 N 2565EQHR 1: 28, SEQ ID

NO: 30/ SE@E@ INON§2, 8783%1155@)4 B NBQ 79, NSE®s) SEQAD N3 .38, SEQ ID
114, SE

R AP R R s e Ne! Toc P SunES: 48, seq
é@% @@gg ﬁ)%ﬁb %%%E(%@N@lgg sé(?ﬁ) 1$5Q515 E? IDll?@ 58 SEQ ID

NO
NO: 61)ZSEQSIEQ\IOD6MSEQIE NGH3, SBND @2@6 @@ID[NQI@ and variants

13(9fra Q)t BlerNegf, 131, SEQ ID NO 132,

(i) a ribonucleic acid or complementary DNA encoded by a sequence according
to (i),

(iii) a polypeptide comprising a sequence selected from the group consisting of:
SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 11, SEQ ID
NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO: 19 SEQ ID NO: 21, SEQ ID NO:
23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID NO: 33,
SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID NO: 43,
SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID NO: 53,
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SEQ ID NO 133, SEQ ID NO 134, and variants and
fragnments thereof. In a nineteenth aspect, there is

woe@oiekses a kit for the detection of PCT/AU2008/001805

cyl i ndr osper nopsi n- produci ng organi sns, the kit

conprising at |east one agentlZor detecting the

presence of one or nore of: (i) a polynucleotide

conprising a sequence according to SEQID NGO 95 or a

BEQ ININQ@r 5, ISEQrEDINONhET,SHQ IDIND: 89y SIBQHDCNE: 61a8EQ ID NO: 63,

S NS 7 Yty B ERGE TR K, RS Sl G Ralmts hereot

accongé Bolehd onEaldiRoMNPagdft ma beda PR rahtll%dyfdr?ﬂm fThe primer or
thereof, wherein said presence is i ndi cative o

ByaberTaRY STBPTHSS s SAUBRCSRERCEY ey dhe sraupropsigtingaphPEQ ID NO: 70,
chnﬁ YR SRR D 860> 7 dfsﬁe;g 1hSNE' 9Yi ged 1p KBt hadsph D No: 75,

ening fér a conpoun t nodul ates "t he expression
SEQaH NQ:t76, SEQolix Nér: 'WDSEQJH]’ Wsxpt8, SEQ He 26):di% §EQID NO: 113,

B0 NG SeBRE Rl SesERUPPS TR SERIB NGy 7 EQ D MO
umﬂﬁ%% ?gcfgtgi oI55 SEQ Eam(e tzno@rmnteimgt P2gaSEQoTD dIO:t 192, SEQ ID
KRG 23 e SERHp B T Yo I RuBT 12 SBR v s asa@ibp: 127, sea

*HBENG)V\m i I NG L1209, rswmwmgljdﬂ%wm &> 31, 8EQ ID NO: 132,

activity of one or nore peptl des corrprl Ses

SER qu33,h?eE(éJ<I|arl\&smna vaenisand fragmentgithereof.

pol y%f Ph! %&eltéepthanz%%E §izhodis! &Vlgéd thefwept i ﬁlteh detectlon of
aspec nmodu e’ expreSS| n or activity of
oylmdro&pepnd)gspepxtoddesg cmrgmlsms;s then ki nedmprisinge at least One agent for

ressjion or s@i d pol ypepti de. Deflnltlons
ﬁgt%ﬁtéllﬁjt Rrelsﬁrfcg EBB?P fa the singular form"a"
' (@nda’ ;io'fg&lucleﬁﬁdldld@nphsiﬁgla Jegh@rce ncesrdingl toSSEQ HB NO: 95 or a

cont ext cI ear | fct ates ot herw se. For exanple, the
varigntop fragmentdereet, 51 so includes a plurality of stem
cel | $ii) A ribRRECIBg BIdor doRp1ERERTaryCIONRN éritbddl byTB@BGuence according
"I ncludi ng." Vari atl ons of the word "conprising”, such

&(i),conprise" and "conprises," have correspondi ngly
vari WREQUFRO: 9

o B TR ha? ek PYATRRE: oRRBIYRIUEIRG: 96, or
@mhmgrﬁagylentfthd:rhaﬁ, sequence or may i nclude one or

'@w%%%%gtﬁr%%ﬁw SR AP el P n e

1,eIgG2 1gG3, and 1g(4), IgA(lncIudlng | gAl and

| gE, or and, |
)In a twentletlg aspect, therMs prov1deg a'method of screening for a compound that

modulates the expression or activity of one or more polypeptides according to the
thirteenth aspect, the method comprising contacting the polypeptide with a candidate
compound under conditions suitable to enable interaction of the candidate compound and
the polypeptide, and assaying for activity of the polypeptide.

In one embodiment of the twentieth aspect, modulating the expression or activity of
one or more polypeptides comprises inhibiting the expression or activity of said
polypeptide.

In another embodiment of the twentieth aspect, modulating the expression or
activity of one or more polypeptides comprises enhancing the expression or activity of

said polypeptide.
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whol e anti bodi es, including single-chain whole
anti bodi es, and anti gen-bi ndi ng fragnents thereof.

wo\R00gzassdhi ndi ng anti body fragments include, bRET/AD2008/001805

not limted to, Fab, Fab' and F(ab')2, Fd,

singl e-chain Fvs (scFv), singl3e-chain antibodi es,

di sul fide-linked Fvs (sdFv) and fragnents conpri sing

either a VL or VH donmain. The anti bodi es may be from

any ani mal origin. Antigenpefinitiorgs anti body fragnents,

i ncl udi ng single-chain antibodi es, may conprise the

var i Ablused eyittus @ppliationethersingulas divbn ati ‘Gm” vindh“théteinclude plural
B SRS A Ay PN B L9555 0P st
eélll’f’flilmhblaﬂésdﬂﬁlubﬂilti abdtemrcei.on(s) and hi nge region,

CH, CH2, and CH3 dommins.  Antj bodi es . beg .

monoé# daed Retfigy {he (A corBpRisiE | Bears i aqladingy f Variations of the word
RUgTRIHsERS, RBH RUNMRBMPRRSC laadake isBO? YidveN@brrespondingly varied
antibodi'es whi ch specifically bind the biological .
mekwiogs. e Thas, fesexxamplesimpolymicleatidas copprisipgpta grguengegencoding a
" " . 1 o . 1
PRUGFHY S BRI 100 SRR ol AR o s
Sequeheest | de sequence” and "pol ynucl eoti de sequence”

ar e Asesed dreincthanganbhaytitiody” and “dradbediet binbhrde Ig@ €including 1gGl,

Tt deCy ang 1890, da Grorubng Vel gt deha oy Tefin Of bt and TgY,
g@pfe%hbeéieé *ﬁ?clﬁ’cﬁhg gifngfgfbhaﬁlwcﬁe Qﬁ?&fd&é@e&dﬂﬁ{ﬁ%%ﬁtbggm@ﬁagments

Ivery systens | e systenms that allow for t
tHeorodlg Antigerabmdoigtantibedyofrh gvents/inofude,dut aveorwt tigutgd te, g ab, Fab' and

f e | e | abels, reference sanples,. SURROYLL .

blab02: B e o Foh SR gias i By e s e Fys (aF)
SHPRAEhERS cORpASihglefhérd PV ILCraWH! ®mdif T8E anti¥sdiés @By be from any
instructions Tor gerforn1ng the assay etc.) from one o
hoiose jopigirt o Amtigembindinoantibedyndtagmerts; énqlyding ginglmehagy antibodies,
nor e _encl osur es uch. . d N q . .
TR o AP DL an g DOy P ALl e ntve o il of
R RSllowisg: Aiygel irsgios, SCHN, fHYj amdn€HBSdomains, Also included are any
materials, devices, articles or the lik

whij h :
 perehinpiensuete yarigble Hegipn@s and hingeciogiaatGidh nglgs aﬁi@m domains.

TAQtibbdlgs Ry B EnBlodtSY, géelghgo%l,c eRinfore, Tt ReiR! Svahized, and

i nventon. i's not tg aken as an adm ssion that
homanrmendclofal tand spolydonadrantibodies parich spedifieallyr bimd thet biological
baie gﬁr1 were comon general know edge in the field

E¥dnt to the present invention before the priority

date A@fuséJ‘ﬁéreiﬁF’mgitéxﬂé ‘Yolypeptidet’ ARd PPl greQfsed interchangeably and

description al ocunents referred to herein are

aredekqndo haeelthgpamefmaanimge unl ess ot herwi se st at ed.

Brief, Descriptign.of the | prefe . »
o oAb A Sl SRR ABaReChRd Slsioidesoquonce ar
dssGhichaddngdapl i & taken &Xiaive e Afleymeatiind) r ef erence

to the accon‘p_anegéng drawi ngs wherein: Figure |Ais a )
t abl Asamesherging the terms Tt aiersdn apy deleery systeya dergdelivering materials.

S B Y SHRDEEL 88 LB, SPY o nlc
systems that allow for the storage, transport, or delivery of reaction reagents (for example
labels, reference samples, supporting material, etc. in the appropriate containers) and/or
supporting materials (for example, buffers, written instructions for performing the assay
etc.) from one location to another. For example, kits include one or more enclosures,

such as boxes, containing the relevant reaction reagents and/or supporting materials.
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no gene detected. Figure 1B is a table show ng priner
sequences used to anplify various SXT genes. Figure 2

WO 2008/12%88 e showi ng sxt genes from the saxit oxPEIT/gE2®8/001805

cluster of C raciborskii T3, their putative |ength,
their BLAST simlarity match Mith simlar protein
sequences from ot her organi sns, and their predicted

g?ggtﬁ:& 9105§§ Yogk of (ﬁ)@{lélggtsg;é;]?ﬁgr arr%rga{l]%WeYl ﬁtmg%c ets lor (t:heullke which has

béG ROILAKd In (he prédBRY PuLiREIRIASS '§§1@S' ﬁf fhe pupfoseidT %%delﬁg a context
sequence 4; at, am notransferase; rug metabolite

forahe possemrinventior, It nsan@ctmlmnabmas mgdmnms@n that anyp® all of these

T 0 Bl B P oo SR PR ERn e et
SRARNEIOURE Bresérf? MigentibMbEBRLhP pHbsty d:altegdolfftﬁls pﬁcafthofﬂ ow
di agram showi ng t he pat hway for SAT bi os%F eS| s an

@

t he pior the Rrepgsenet desprptism alldocymeats referrg ge@mcorporated by
p@é@?es&ggsg%ﬂw%w%a%ﬁt ed ions fromcellular extracts

osper nopsi's raci borskii T3. The predicted
fragnentation of ions and the corresponding m z val ues
are indicated. Figure 5A, arginine (mz 175); Figure

5B, saxitoxin (n Brigd®esdriptivreobthe Drawingsli ate Al
(mz 187); Figure 5D, internediate C (mz 2 11);

Fi gurAeprEE:rred retrdbodukng OE tHe pr(asdltmsz)qn Wilbuow be descriged, by way of

t abl
o5 PR RhaFTgke B AscBIPD G e ey
AW28fpurd NRIiS a mM@ihOV\Bng gheglidibitivei of tBé_ASEeﬁd:srmltaxlb tayd non-toxic

match with simlar pro ences fr.om ot her
crygirds I3hoeiers O T a0 oo BT PRI e Tpement gmplified; -

%g&&!@%(pg the distribution of the sul fotransferase

(cyrJ) in toxic and non-toxic cyanobacteria. 16S
r RNAF@nfel Rima tablecshoving nrimeriseqwenges used dx ampljly various SXT genes.
cont Y| n

b, Fitss T4k s () SHAAZE RSP RORT ol e SEIloRRN g cluster of C

gﬁﬁbordht &8} thair Mtwledbngﬂw aﬂhmeI&AS'A\ﬂmﬁlarﬂM snatell with similar protein
Wat er allt%}I Cent er . eﬁ% qw di agram
SFOIRMTRY TR e’b%r;gﬂ’?lﬁr@f’la@ E ?1?1%39‘% U11%dr osper mopsi n
bi os¥iuResi 1§ a Hagtafestibwifig ahalbtagtaal sfpanisagori bfthe sxt gene cluster
structur al %anl zation of the cylindr ernopsi n_gene

Sroms t@r resibisti FaciARFeRRionAVISs ras. 4 mignien sdiuence 4; at,
%%t&h&ﬁfa@é 4Bh QierE :rﬁbtgﬁﬁi?e RahdpdrteeGAPR PirhRriptiéhal regulator of

I nventors have I'd fied a gene cluster responsible
bowpRs famiityo xienP b posigitlith biniding; t ywef, Samg aredieted So b lra/ﬁh/ea in DNA

G5O CHSLRL HAREIAILE dodeupup onp B 0
of efgurgdnas «lflost diagteas shewimgdiht qrathwesd fan¥X 7" biosynthesis and the
putative functions of sxt genes.

Figure 5 shows MS/MS spectra of selected ions from cellular extracts of
Cylindrospermopsis raciborskii T3. The predicted fragmentation of ions and the
corresponding m/z values are indicated. Figure 5A, arginine (m/z 175), Figure 5B,
saxitoxin (m/z 300); Figure 5C, intermediate A' (m/z 187); Figure 5D, intermediate C'
(m/z 211); Figure 5E, intermediate E' (m/z 225).

Figure 6 is a table showing the cyr genes from the cylindrospermopsin gene cluster
of C. raciborskii AWT205, their putative length, their BLAST similarity match with

similar protein sequences from other organisms, and their predicted function.
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functional activities assigned to each of the genes
identified therein. Based on this information, the

WO posen2sss have el uci dated the full saxitoxi n BEEAU2008/001805

cyl i ndrosper nopsi n bi osynt heti c pat hways. Accordingly,
the invention provides pol ynuti eoti de and pol ypepti de
sequences derived fromeach of the SXT and CYR gene

clusters and in particular, sequences relating to the

specFiguge gapastabletshowirpathe digtibivesh oMhchathstramidertise gene (cyrJ) in
for the detection gf cyanogacterlal ns, in
L ped BPRetRiG Y MeBagiertie d 09 AR N4 gﬁ@%@@%@ﬁ@@? 1%%&8\%@3 a positive

tontkd1e GANR! &yRhdRSSrRbpdRY &30f, tGoRRIURNS S0P  ddiéifed; +, gene
i nventi on. Thé inventors have determ néd that certain

pementearaplified; r-ane sgepe deteatedi NA; ot IxFilable; eABQst Apsteptian Water
gﬁﬁj 1Rleproducmg m croorgani sms are absent in the

ena ¢l uster of m croorgani snms that do not produce
saxi Figure'8 isSi flow aidgyam ishowiag thxetsinsyohitlstio\pathexchytdf@ylimdrespermopsin
8 en-heading frame present in the CYR gene cluster of
@P pernnpsin produci ng m croorgani sns i s absent

i N neptyd 0 4 SispRiENSing the'sedetatal grdinlZa06 gthe $YEndrospermopsin
Accordi ngly, the |nvent|on1§rOV|des met hods a

gene elyateri SoaL G oAcibersiad i WIBPd e, gldma&So%ﬁnﬁg‘gﬁl%?fslength in base

ﬁ£§ provi ded by the invention are screening nethods
of the identification of conpounds capabl e of
nodul ati ng the expression or activity of proteins in
the saxitoxin and/or cylin psin biosynthetic
pat hways. Pol ynucl eoti des gégénéfggeptldesThe

| NVenhehisvente har! REMGMRAC: LOR fustkr REpOMRIMEE @RtdaliRoxin biosynthesis
sequence of the saxitoxin (SXT) gene cluster and the

e iSKdrasap elustspaand a(genrylugen eespprsihle for qylindrospsragneia biosynthesis
{ .
V641 P o) AR S50 0 A 04 s $L emind n
;ﬁnicymnull auivitoks ase@uerhae eash d't the ogenlas $E®tllﬁled Nberein. Based on this
deCess 7200 di spl a

PR aIoendhe 2 CERE M Ut Bl Pyl pY satipggospermopsin

bhgw&ﬁaug&maygk SEQ ID NO 1. The SAT gene cl uster

SR T RN e Ep—
%Mérﬁ%a@?gpﬁ@ %9(7%%1 Cf'm %&ehe' d’lus?é@ah@lr{\@méular-r@&mences relating

eot | de sequence of rang romt he
tudhespedfic i genpo gyithin rf:asﬂ@zslﬂuvx Methedn e ekits der the detection of

qf,
T
ba[mpl@of Dne Ge neor obfhetdequedxds gftthe inventiverThesinge8@6 hape determined
tlde se enc set forth ih §E§ I D w& 6. .The, . duci
P Gt oS et G EIEYdn oo, S Lot ishypf fioxin-producing
Ai6loBahfthsiafe fRehttih @e 262 gedercligert dTeniotor@@isnttahatio not produce
position 3016 of SEQ ID NO 1. The pol ypepti de

Seq 198 SBHEGY ol hey Desn@seoversdrint ple gbén-feading famasprgeent in the
AP RNGEne/ cluseP &1 TyRhdib§sermbysif pR&Ive] %Sﬁ)%roérﬁaﬁsxi%@(?s RBsent in non-

nucl eoti de sequence set forth'in
cylindrospermopsin-producing microorganisms. Accordingly, the invention provides
methods and kits for the detection of toxin-producing microorganisms.

Also provided by the invention are screening methods for the identification of
compounds capable of modulating the expression or activity of proteins in the saxitoxin

and/or cylindrospermopsin biosynthetic pathways.

Polynucleotides and polypeptides
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NO 8. The nucl eotide sequence of 5AT CGene 3 ranges
fromthe nucleotide in position 2955 up to the

woewvazssgle in position 3314 of SEQ ID NO 1. HEEAU2008/001805

pol ypepti de sequence encoded by CGene 3 (ORF4) is set

forth in SEQID NGO 9. Gene 4l®f the SAT gene cluster

is a 354 bp nucl eotide sequence set forth in SEQ ID

NO 10. The nucl eoti de sequence of SAT Gene 4 ranges

f r omThbdnvenedre hvel determimedithe dull poKuctlpotide ieheence of the saxitoxin
eotide in |t|on 4000 of .S D NO The
bt Fastealilibreu e REaHy R B S o set

fort Iy hétorfaktd With@spekls arfdediebodiméntd Bﬁﬂl@ﬁﬂ_v@lﬁﬁﬁ ﬂ‘al: M’%’ene cluster

is a 957 bp nucleotlde sequence set forth in

m@y haye, buids pefclimied e thepelynedeatide spquengs as setrfawg §§Q ID NO: 1

t
errlﬂ mk g gé'k?irc])ﬁg{odg?rfelr g}b?g%g@jofgp gés%ﬁ?' Jtipridiéht s@%ence identity thereto

Ph@dﬂqtd&wqmefsﬁw&ﬂ%y CGene 5 (SXTB) is set
3"y BaTigthd B cotibrisE AF géhed and 36 b E Rty L

NO  Géne The thuSXE géned&uﬁﬁqsl ar7iée base ;&ﬁ'T(bﬁsnwcl&)trdarsgqmence set forth

fr gm t he E)gcl % X ‘ﬁ? n e%ggllaetn'&? 0§§ |({'5n r?n_a._éehS-[fFRgn the nucleotide in

9§1M91? Rb24iG 3@ @Héeﬁlf&e&lﬂﬁ Hl %@sﬁlb{n @@8139 of SE?WNO :S1.SBie polypeptide
ort inS NO 15. CGene of the SA ene cl uster

iSeqUENGBAChe G@@fﬂ (g8 é‘ﬁcf@'t}S@t SEQ IIPI’N MSEQ I D
fr om%gﬁe ne ¢ ){fgéﬂed(ﬁus?@rqy?i@@S 5)? Z{lg%tl@&‘aﬁgn&%@%ﬁh in SEQ ID

enuc eln pOSItIOI’]
NG| @dl‘hequlemhﬂesedlueone 96 SB’Tdﬁer@EZQrarigeN@onntheTmleotlde in position

T T S N -

leﬁc@ieaﬁgz@dﬂe 2ORFSYiS géefmqusrmmm florth in SEQ ID
nuc) eoti d ne 8 r

NG 18. Th
Fomieng T ARGSHT 867 SIUTas BrCh bOGHBICHSS Gappse Serorth in SEQ ID

RS €OfhdRudIdbtiRe SkdieaBe bt BRT @énesﬁﬁd NOm fhe tifteeotide in position
pol ypepti de sequence encoded Cene g S>1<T is set
g

fzaﬁi WP ite) ISy cltidein positige A2l 490%$EQ HP @pelypeptide sequence
[ orth in SEQ ID
ﬁ%@g%}ﬁengedw@§%§§g§é§§g%g%@ o XT CGene 9 ranges

f r omGehne 4rufcheSXT dend clugiersis i30A bputotide sequenng set forth in SEQ ID

Bkg(ﬁyg(g;[hed’é‘ °§8§§S Iﬁ%@ggﬁ’?&% dégr %n%%?m&g I% I}%'n M%?emlde n posmon

3647 up'id fhd Muckiode bh b&m&ﬂoaaemesm IDf NOh¢. TR polypeptide sequence
cluster is a 1005 bp nu |% gﬁ)e (fe set forth in
spegdephbyGeng 4 (SXHE) W@Et g8 E?e@h of SXT Gene 10

r ang@gnt SYPHROSXT g@ﬂee&ﬁét&els a1y 5p ‘B‘g' ﬂubléﬁtlée’zé:'ehﬁeﬁﬂé sE@fo‘i'ﬂBQn SEQID
nucl eotide in position 13318 of SEQ ID NO 1.

Oy Bl pihiedmicksetide prsprersecold B Bpns fanges f{({!;x‘rlm mﬂ(‘ée%@@ in position
t g

54 TP BT Sl BT R B s
learoded by'Gme SUSKEB) isciet foeth i BEQ 10X NOAT3.Gene 11 ranges
from e in Si.ti 76 o t he
nucl Fc?eouffth g&d %epgﬁl"%%ﬁ g? 3 %& Pﬂe *quq‘rﬁ’g set forth in SEQ
AD! XPepPt4. dehe nucleotide sequence of SXT Gene 6 ranges from the nucleotide in
position 5047 up to the nucleotide in position 8784 of SEQ ID NO: 1. The polypeptide
sequence encoded by Gene 6 (SXTA) is set forth in SEQ ID NO: 15.

Gene 7 of the SXT gene cluster is a 387 bp nucleotide sequence set forth in SEQ ID

NO: 16. The nucleotide sequence of SXT" Gene 7 ranges from the nucleotide in position
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sequence encoded by Gene 11 (SXTI) is set forth in SEQ
ID NO 25. Gene 12 of the SXT gene cluster is a 444 bp

woewbazssgle sequence set forth in SEQ I D NO 2BCT/AL2008/001805

nucl eoti de sequence of SAT CGene 12 ranges fromthe

nucl eotide in position 15318 Up to the nucleotide in
position 15761 of SEQ ID NO 1. The pol ypepti de

sequence encoded by Gene 12 (SXTJ) is set forth in SEQ
PDIND tthe rBeleetidd impositim BX6 fSEQ dDUSOet. The polypéptidp sequence

nucl.eofi S e set. forth. i ) NO 28. The

ﬁwg‘gt’}' g}%ngzg‘g‘gﬁ@elsé?t f%@‘@%@q?ﬁ&al@es fromthe

nucl eehé g fithe B¥FIgeh®Bludter fila W16 Bp hiidedtide! 2qiénde sethforth in SEQ
ﬁgsn[on 15925 of SEQ ID NO 1. The pol ypepti de

! d o
iShd8- dieornsirotige garuenes of i Geng & éqneed o jthe geeleotide in
E&iﬁ@l ?@zﬁs R e MhcRbtidd e pticaeNa o@lo@r%ha@Dm NE 1292 polypeptide
f h QI NG 30. The

p nucl eoti'de sequence set forth in SE

mmllbmﬁdnded@ielm@c@ei% G TEATs sebfosthlin SEEHNA:r18m t he

nGece Gt 5 ' 1 t he |
et 8951 OO B 754y WIBCHUL SEUEHE sttt n s
ISIBD CNI\gn Q0. Glhgeaﬁg:dkflgyle ?egnmgil:i Aog{_ ﬂeﬂlﬁdnle % eanges rfrdm i the gEQeotide in
BT | ED tetodag Rudliartddn PouicR 122t IRAVGL he potypeptide
Boifu R dnd8d KBS Sehd 9 (8 et ¥6rth aNSEQ IDNOM 2he

nucl eotide in position 17323 up.to the nucleotide in )
posi cas 14 of the H¥T geno qlestends 21005 R nashe%%psqqa@ce set forth in SEQ

n i r i . .
TN 25, HE e bl SHREO0! BT 19 by e o in

e 1= P .
positieol 23d welgube ouclewidefin positiom 13HA@ ofi SE@IDNO: trhkhe polypeptide

nucl eot i de, sagquence . G I ot he
B e O GRSl iBR Frdfin FRBNG | G 1

posi Gend 1 199 SHT Hin@clustehid anll 83Vvp peleppidpséqience set forth in SEQ
se n coded hy Gene 16 is,set forth in SE Sy
s ! %45 Theaelepiile, soqraceostt SyEntens of Fapedelrdm g Fyfleotide in
BYGHiSP1 3418 ERURS AlcIS&IdeliR Dbitiom 1 $HQ dISEPIDIGO: THEhe polypeptide
nucl eoti de sequence of ne 17 ranqes fromthe

SXT_Gene 1
AeIcees angededbypgene | oW XTAs setdprt i PR TRNPeS i de in
POSI (4R 13309%1&%%?% ;%lggema da4 BPRuBRbYRERELERe set forth in SEQ

sequence enco ) 17 (SXTX) is set forth in SE o
D NO: 287 Theenelevddoisequsacesilr S§@ngend U3 trangdssfremathy nygleotide in

: ' f. Ny . -~ -
R0 v SERIBR BB el PR OERID IR0 e polypeptide
Bettlefed éndodédbypGend 1 DEEXT /)i 86t forthtim SEQEDNNOL 83t i de i n

ositjon 2150 SEQID NO 1, [T I tid .
Do quAIBE 17 dtie $1F por HEs s g PREYR hbee feiciogh in SEQ
> NE: 289 TheaiRlebld® sedueacsSOT 3-TEGEhdIS 8 Bngeds Rorh6thad dudleotide in
nucl eoti de sequence set forth in_ SE

Rastios 514l W tien aaclapidsy PeBHEn 33675 alriJid TP | e polypeptide
QAR oL, PO Loy s iy ool 0 1
sequélroe 1¢nd dueSX B ger@eslestdrds @ 329V ppinsiclsetidd saquindersetsfogh in SEQ
glg Iﬁ@cﬁéogl'l'ha?uggeaﬁgﬁ gfgql}segufee ]%g ;E‘t)%e I&gnegrl__%srtaséesi foft tﬁg%ucleotide in
position 15937 up to the nucleotide in position 17235 of SEQ ID NO: 1. The polypeptide
sequence encoded by Gene 14 (SXTL) is set forth in SEQ ID NO: 31.

Gene 15 of the SXT gene cluster is a 1449 bp nucleotide sequence set forth in SEQ
ID NO: 32. The nucleotide sequence of SXT Gene 15 ranges from the nucleotide in
position 17323 up to the nucleotide in pbsition 18771 of SEQ ID NO: 1. The polypeptide
sequence encoded by Gene 16 (SXTM) is set forth in SEQ ID NO: 33.
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ID NO 42. The nucl eoti de sequence of SAT CGene 20
ranges fromthe nucleotide in position 23199 up to the

woewbazssgle i n position 23948 of SEQ I D NO 1.Pdihau2008/001805

pol ypepti de sequence encoded by CGene 20 (SXTU) is set

forth in SEQID NO 43. Gene BB1 of the SAT gene

cluster is a 1005 bp nucl eoti de sequence set forth in

SEQ I D NO 44. The nucl eoti de sequence of SAT Gene 2 1

r angeRné ﬂérasftl’mesm gémaﬂusﬂer is An |38 § bpimaoledddOdequence get foeth in SEQ

ot d n on 25095 NO 1..The
By G0 due dubfialite SEneatront ByTCORE 26 Fopaskifigm; e gupleotide in
E@é'lﬁ@n 19 l@E\Q t'o@h@'ﬁﬁclé’c%de@ﬁ?@s@gn 969496f STAJ IDNE: 1. The polypeptide

cluster is 726 bp nucl eoti de sequence set forth in

STEYEN 49Cp eﬂdvy KUSKEDD iscrst fasthuaSEQ B NExPBScene 22

7. t
i PSS, 1, PO bACAR Sode e b
o NPepti dbe smglgetide seuence df Y 7CGmee 22 raig)és Sjorh sthe atucleotide in
forth i EQ | 47., G
bPiitioh. 0338 bk Bheifide B P oo 2 S yBRG: 1, The polypeptide
%@eh& diﬁ)de’ltﬁ)y dae TVU(GJXde isthet fopmUinI3E gfsz%Sj;\'BTGene 23
ran enceot| e jn tio u
nach Gt 48 B8 hofS Rty Rl e stasdpg St 10Fh in SEQ
PO! NOeBRI qﬁe 3{1‘%1@1&63&@ s&wensedf Bx7GeBR: 28 & 29mi the SRkleotide in
forth in SEQ I D NO 49. Gene 24 of the SA

potition? 1173 o e wlem@lee@ppaao% 2450 RESEQIDNG: h The polypeptide

%?8%@4}@ %e nch% |np05| t?{m%@upﬁsget ﬁ:

nucl &ehe d2 off thepHEl gérercl&IGE4 adb5ShQnublediitle sequditve set forth in SEQ

l ﬁ'eﬁhi %Ebs e%uen eﬁ?ncr%%n(gf %T % hZZI@ ATI ﬁém' fhe Sftkleotide in

g%%ﬁ?%ﬂ}\%ﬁ lg) taﬁz_% b@clébi}ﬂe&ﬂbgdﬁoﬁ QBILFBIMS}H@IIDfNIDI h The polypeptide
e hucl eot i de CGene 25

peavgRse qncpdrc heCFRfC) Selotrti Ha s st e %§§§£&p to the

nucl erhé 86 of 'i?hep&?T tgb&nclaﬁéﬁﬁ @75%h@e&ﬂﬁe sk éﬂ@@ set forth in SEQ

pol ypepti de sequence encoded by Gene 25 (SXTE% i s set

fRrNQ: 43. $he nuclentide senuemem ef $&7ToGenh 0 SamEey the nucleotide in
r Y
EASOERAISD G b, nel i BLli6n 2SUCAHO T N L tigbolypepride
sequgaee dncoded tyeGenec (EHITER i§ set forgh iniSHQ PB2EXL 43p to t he
nucl eot i [ tion,29507 | 1. The .
ol y baBt P et Do s a0 SRR slsDRie kapdfE sgiforth in SEQ
ﬁ]lprNO i49. $HQ délgleb%ﬁle 5&1ueﬁemeg 3xT0Getid @1 Séﬂ'ge!sfeﬂfi@n the nucleotide in
cluster is a p .nuc) eoti de sequenc t n )
sesyipm24R1 upgto ﬂ%ﬁ gudleptidsdp ipaetlg%&g@% & 9 @f?@eﬂef hgzpolypeptide
| Iihi to the
B S oo A OB e, a5

pol ygspe 2Aof sey S8 geneelugdel HY26CRp avdyotidsseayerice sefgforth in SEQ
r [ ISt ery. 4. ;

19740 8, 0 BB, D 1oL IR R oo

ba3iti&B825 Melmmahe nuclekmckeq pesitien 358 WATT SEQED 2801 hriljespolypeptide

TR K e TN AV
pol yorAE RE&f the SXT gene cluster is a 576 bp nucleotide sequence set forth in SEQ
ID NO: 48. The nucleotide sequence of SXT Gene 23 ranges from the nucleotide in
position 25974 up to the nucleotide in position 26549 of SEQ ID NO: 1. The polypeptide
sequence encoded by Gene 23 (ORF24) is set forth in SEQ ID NO: 49.

Gene 24 of the SXT gene cluster is a 777 bp nucleotide sequence set forth in SEQ
ID NO: 50. The nucleotide sequence of SXT Gene 24 ranges from the nucleotide in
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sequence encoded by Gene 28 (ORF29) is set forth in
SEQ ID NO 59. CGene 29 of the SAT gene cluster is a

wes®Ihpsmicl eoti de sequence set forth in SEQ | BLINGOU20®8/001805

The nucl eoti de sequence of SAT CGene 29 ranges fromthe
nucl eotide in position 32612 19 to the nucleotide in
position 33277 of SEQ ID NO 1. The pol ypepti de
sequence encoded by Gene 29 (SXTY) is set forth in SEQ

S2itha 2665 ugaeehéguaéotideen PéSTtGEPTES 81| If BEY IDN@: L3593 polypeptide
p nucl eot| e sequence set forth in SEQ 1D NO 62. The
PR AR gy eSO XER Y isBhertb6n SERGIESNGE o ¢ he

nucl I
bosi t@?%én Q% Ehcp.?/?T g&ﬁg‘clgigtg’tzé aupyit lﬂ)eﬂlghgec{/ﬁgpst%?ﬁén@@ sétforth in SEQ

g2 g¥ens2. Ehe awelgotige wuen@ooi( SXTzGenes% gangegrfromthe sEcieotide in

h
LB 22 S B P PP R 02 potoenic
mqﬁabmtdnd@d@lemmmmw isGenforth i SIE&IIQENO r58m t he
Do) Cob P2 s » 1224 B el RBE o in s
AENONGE. THE GRERoRde @&fil@né’elof WRBeﬂ&Z@ Qﬁnée@fﬁdﬂnltﬁe SEQeotide in
ID NO 65. The 5 border region of SAT a ne cluste

posiiben %%353131131@2@@ pycleptide ip ppsition 29 of SHife MR NG 1 “¥heqlypeptide
quugl%% e dnR5ddd o J’?é‘ﬁ%d @Xb‘pbls?set fT)th iR YEPS Neg ssequence

ranges fromt cleotide in position 1 up to
t he fené¢ é%tonf thee SXT gors clusicr 15 30@030bp S@Z@theN@quellce Feteforth in SEQ

e S ence enco de f
BBE Bk TAS062 PRSI AL SN bl 2% Bl G it Bt i
9@81@(51% 2;;%67&1p7t34hbﬁu@ﬁdtﬁle{1h ngséiblon BOB6OSEPED B ND: I/\Irill"lrerpolypeptlde
s se or The
SFQURRCETCYy %?S-’J &ﬁﬁ)&% ‘??qurg’e‘ %@H‘? o 38972
up t @eﬁ@ 88 3¢ @H&%’T géhel dlustSs k1950 B AhblebfideStQueddeNel forth in SEQ
1. The pol ypepti de sequence encoded bgghl SA |

ﬂla rNQ: i58. $Be) nudertide ggquenere o SXPoPenrs dgnass %@m ghq- nucleotide in
g Aol Bb@ltf\fp V\ﬁl tﬁﬁ nﬁ&@&f&esl? g?tQH&?@l ¢ &GJEE(? (NG 1 'lt}{éepolypeptlde

equence of Inin

Idrcpllem:ﬁcéreodediw Genpi2ERIBI9) ma‘eAfmgéﬁQ HYMNQ: rﬁé)

nuc t 37, | ' .

105 FRLS PSS IARER 5 PO S s ern i 0

$o QngﬂQ’)e qhe gﬂﬁﬂ:oﬁ&e @ﬁ(ﬁlﬁnt‘es of SXTT Getdh 2P mamiEe® fr&nNBe nucleotide in
...I'n_accordance wth. ot

oo AEE S LD PEA ASRRELS A STHTRIER potpepic

's uefe édcﬂaécﬂ%ot}@ne 1) Xmise;af foi® if SECEITRAB1Set

orth SE nBank accessi on nunber

EU14G3¢98§50 of ﬂhw&’) g@ry: cJusteris pdAp3 baduelselds sramenqeyset forth in SEQ
ﬁ]ﬁel(I@Y%Zt dhg @{cie‘g 12? sE eB&:e of %ﬂ?eﬁ&?e 9% rgxr%a s! fomQhe hcleotide in

npri ses enes
iposigon 631325 wEe thnsucl%nb ift po$itiomn é4@WR)f@i@ IBI M@t &rThespolypeptide

$oR S5 RReRt BBl SERI R RS I MR, P 1

the @eat 80tofdige SXT gasa dlugder 444 8UP bpmubleeuweéqaemoeohet fonth in SEQ
SNk 2. S o e o s Beal ILYRRB, S e i
poSlB@l 38&9 up to the nucleotide in position 35847 of SEQ ID NO: 1. The polypeptide
sequence encoded by Gene 31 (OMPR) is set forth in SEQ ID NO: 65.

The 5° border region of SXT gene cluster comprises a 1320 bp gene (orfI), the
sequence of which is set forth in SEQ ID NO: 2. The nucleotide sequence of orfI ranges
from the nucleotide in position 1 up to the nucleotide in position 1320 of SEQ ID NO: 1.
The polypeptide sequence encoded by orf] is set forth in SEQ ID NO: 3.
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Gene 2 of the CYR gene cluster is a 4074 bp nucl eoti de
sequence set forth in SEQ ID NO 83. The nucl eoti de

wGeewaaenses of CYR Gene 2 ranges from the nucl eoRCTaUR098/001805

position 6130 up to the nucleotide in position 10203

of SEQ ID NO 80. The pol ype0 de sequence encoded by

Cene 2 (CYRF) is set forth in SEQID NO 84. Gene 3 of

the CYR gene cluster is a 1437 bp nucl eoti de sequence

set Th¢ Bh bofdebEekibl JHEXB genel BRisket corptisebea STquUEN@eneo(his4), the

SRoBgce ] Wik Hseniaeh b SEGLILT Ny 61 Themiclopas sisoescsfi/s ranges
hQn R%@ nu&%@tlcﬂ@irﬁ/ﬁ&mdndﬁﬁﬁ%rﬁﬁ GRe ﬁmaﬁﬂ@ lmpoﬁa]gﬁ 38745 of SEQ ID

is set forth in SE Gene 4

§ﬂ:z lg&hepelypentide seqncaee @Md%bbsh/uéﬁ e‘b%qt &tbslécﬁﬁ&sé T‘&t67
t
O Uiyl % SEQl R o8 08 AL S S SRAE06 19 ockorry), he

CGene 4" Fanges e In position
saqueie ofuwhiebtis det forthposn tSEE ID29QD1 68f TBEQJGI@)tN@ seg@ence of orf4

Lag %P{;ﬁ&,gt I d%@g &%yrﬁ%c’:&%‘g‘ng@@du%b% &letrhug Yéerékgsi,iéon 37455 of

sE Ot 3. ’Bhelﬁﬂﬁpdibﬁdélbbdueﬁﬂel ciieodeRpyanteisset foﬁ-t!hnh BEQnID NO: 69.
SEQ ID NO. . 89 e nucl eoti de sequence of CYR

r angBs2qePBlnehwith péheE 3pReEl 319 GRRRQGInERS fﬁmnvﬁm{o& ﬁ%‘? CYR gene
Blldt[%deﬁﬁfak/%%vé HulP %Sﬁ&tllmteh%%&e%cl%gﬁaé £qDncedQ-setMfdth SEQ ID NO:

de 'sequence encod ed Gene 5 (CYRK) is set

8@r(ﬁ¢nBﬂDISEQ3QSDONO‘IuI@03r(§Hé4(E79§) o1h display ggfﬁgle@q sequence identity
.e%{_sl%hq qultl?eosleh\g@cégﬁgﬁ GB ﬁ?t_ %@ort hin SEQID

nucl eot seque ce o R Gene 6 ranges
f r onThé €YRgehe olustéecamprizes il § igames b0 37 intprgenictrbgions.

nucl eot | [ tion 14786 I 80. Th :

pol ypeps 1 a6 e fadaead Epishte B Cmat deq tdsredfusntd g forh in SEQ

o rmblggli‘fg@ ﬂd@lelUﬁB? ngueﬁeﬁ of Cut Gdﬂef CYmhgge rfﬁ)gi |this tn@itleotide in

is a nucl eoti de sequence set _for

mlt1@3444rng o teq welsaside de Qg%lﬁ% o874 ef %Qﬁ?ﬁéﬂ% gﬁg*wolypeptlde
Sépmhddinchud BAGEeL {CYmos getqsnﬂﬁ%@%qg N ghe -

Feotide in position 1 The

|OO| yPent 2dd the W Brasae ehwstst éda RY74h @uqleqt(g}fapqqgluqr@e et forth in SEQ
EISr 87 8 5 rltB ew e %équeﬁg@ &Pt C?éﬁ? §¥§ng%§ riﬁ)n% tHe ableotide in
et fort

bp nuc e’'sequence s
b@ltl&s613[h@ touthe autle«ztﬁiesaqmsmon 162038 KR AP Or &(hgjl%h@ polypeptide

fromthe n eo Sit 16

SR e i (R s Pt ER RO e

fp0| %’ ﬁl@ﬁé B gg th& Wﬁlgg‘eﬁe ensed eda hy3Gop audediidéREyuénte sett forth in SEQ
or in

96. Gene .9 of the CYR | o
118 NE: 8873 bR nuslroRide SPenCo Gt QE 1 Mg Hrprishy geleotide in
P'S%m&? 10058 &G %E'Iﬁi%le%ﬁey%csos%mp\i%@nﬁ §EQameNo 80. The

om t he nucl'eotide in position 18113 up

quypqmded;equqmcp gmmded)hy Gons3 (GYRQE(@ setqut@ in §@Q Iﬂ]@O 86.
pol y G
For t FeRh 44 4i¢ BTRAAE SRERE SEar i CFP Fydlopil ohnirte SE forth in SEQ
T UNOeB7i Thenmtodide pequentce of | CER Lemgeh crengeetfrdm rthér nualeotide in
SEQ.I D NO 99. The nuc i de sequen Y
pg%@g lfqué}n W, do ntSEI qoglge i posm 01359 CE EQESe 15 1%9) 80. The
polypeptide sequence encoded by Gene 4 (CYRI) is set forth in SEQ ID NO: 88.

Gene 5 of the CYR gene cluster is a 1398 bp nucleotide sequence set forth in SEQ
ID NO: 89. The nucleotide sequence of CYR Gene 5 ranges from the nucleotide in
position 12568 up to the nucleotide in position 13965 of SEQ ID NO: 80. The

polypeptide sequence encoded by Gene 5 (CYRK) is set forth in SEQ ID NO: 90.
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position 19303 up to the nucleotide in position 28056
of SEQ ID NO 80. The pol ypepti de sequence encoded by

W@R0e/12635¢§ CYRB) is set forth in SEQ I D NO 100PCT1ZAK2008/201805

of the CYR gene cluster is a 5667 bp nucl eotide

sequence set forth in SEQ ID NO 101. The nucl eoti de
sequence of CYR Gene 11 ranges fromthe nucleotide in
position 28061 up to the nucleotide in position 33727

of SEknt B dfithe BPR géineclpsibryipamtS0de melotde seqaammedetfonth in SEQ ID

el s set for in, SEQ I D 102. .12 .
S0 oo Tebrug eSS egBEe HFC R B8 OupaAa st AfGyRiciedtios In position
Sm@lyﬁml@etosmk ARIdofide r1n§Eﬁtiol;? 1\@861&38E@1ﬁ) NUot 80t ITe polypeptide
sequence of CYR Gene 12 ranges fromthe nucleotide in

pwepcwcedqialw Gpnq &(GHRL)g éfftef@tﬂil #eSEQ IBND9%n 39302

of S t )

Gene%‘?gé ? C{#&&? %@ﬂ@ c re¥ E@P%h%fé Qﬁ %qyl%&‘fcﬁa feﬂﬁ&%@epﬁmh in SEQ

dﬂD Nbe %Yﬁlgammleoltxdstsequeme af BCIER t@enﬁuﬁlremges digom the nucleotide in

enc t faqrt 05 otHd
FBHERCEBE Wb Tk gns PRy ST 119218 o SRS ab o 0. The
fe Sté%m s3Qmoe um:otigd bh Geneldl(é'(b'RHdE Senfqmsmsmlmmm

0 I The pe e uence encoded

Gen OPye Bty CT& 26t ohget R & 0SB ONES SepUgceaenEr n SEQ ID

o1 9% ThERUERBRIE @é@&lﬁfe deCﬁR e lgpraﬂgéfﬂﬂiﬁﬁ |t1§5@nucleot1de in position

sequence set forth in SEQ |ID NO_10 The nucleotid

J68%%k mpetootheayrlctide ln@qsawgek%ﬂﬁo?ﬁ SEQ MNQot80ad he polypeptide

TBRGRE ALY Seitfs [y s STl iR 1D N, O

encodizde le)f Ee EYRpenCYIRMET 1ssansb1t76ftxpr1td¢ldotidSE¢gubm>el\@ forth in SEQ
5 of 1 h CYR ter | 4 o

THoNeE e StridatBe KPR b T HR lael & Regt {HarRPipg grcteotide in

@,usllhe@:mgesseﬂusnme micléb‘gge(hn@os’ﬁﬁoﬂ ﬁmes éff SBQ 1D NO: 80. The

nucl eotlae I n oSl t.| t t

PESPEPE SEEnE sm@e%gvé R@g’ (ggmgr}?éeg%ﬂrﬁﬁ S%Hd’gDeN]dq 98.

sequ%@ 1@%@ @d%e@Yl@gerféed}ﬁ‘st%s YT bp) Sud&tide @éddénb@seSE&th in SEQ

I D enéral, the nucleic acids and

t12] y@em aéls rmc eotide ispauenes oh Gife Gene R Taagesaftem the nucleotide in
%ld ﬁloh efbfif thNth gdgﬁcfléo(?ﬂetﬂl ggﬁtl(%(-r%@%‘ &YgEQO ID NO: 80. The

nuc s an sequences set
Ipet}@lept;deadeqmencn ehwdecﬂ bwGehe A0 (O¥RBYrspet fofthtim SEQY I&Eﬁl’ 100.

e P PRSP AR el &0 i sEQ
dBONYY: lllbtl) NUh¢ Qu&:lea@ddj&q(lgmé) ofI CYRGeiel B eanges fom( BdAjucleotide in
or conpl enentary deoxyri bonucl ei ¢ .aci c .
PRSI ¢RI\ upy ¢ Prg‘ﬁ] W@%@Fy%i’%t&%aﬁ?@ &I@EQ T *No: so. The
Gtideely Q&cefen&)d@&lﬁymeqm EYREDR sal%rtm SEQ B NO: 102.
ry trans gt deri ved transcrlptlon of

cor r &¥sporidiofgh senmieluster iSRNOMP mickestide 6‘?:‘1“@606 set forth in SEQ
grﬁfﬁng ;}%M% RhESe %nggr?césdfn@YR F9neC1P M RlgBs fAm the nucleotide in

ranscript nmay under
mosﬁlohrmwérupttbothal n\micmmlssmqyotluorﬁ 9302 ofaSkQe IRNNO: 80. The

@8fs entg%ns&ﬂ“aicg 6%(%%)6(1 E)y C%ne IEQC? gsesre{ %/O?t?l ilf’l rS%@  No: 104.

Gene 13 of the CYR gene cluster is a 318 bp nucleotide sequence set forth in SEQ
ID NO: 105. The nucleotide sequence of CYR Gene 13 ranges from the nucleotide in
position 39366 up to the nucleotide in position 39683 of SEQ ID NO: 80. The
polypeptide sequence encoded by Gene 13 (CYRM) is set forth in SEQ ID NO: 106.

Gene 14 of the CYR gene cluster is a 600 bp nucleotide sequence set forth in SEQ
ID NO: 107. The nucleotide sequence of CYR Gene 14 ranges from the nucleotide in
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reading franme that may be translated into protein by
the cell. cDNA refers to a doubl estranded DNA that is

waeophizaset ary to and derived from nRNA. SensePEINAU2008/001805

refers to RNA transcript that includes the nRNA and so
can be translated into proteid2 by the cell. Antisense
RNA refers to an RNA transcript that is conplenentary
to all or part of a target primary transcript or nmRNA
powitiorn39Be3 ugedo tthe ueidotitirdn epgsitems HOBODTof aSEQr Rt NO: 80. The

e e
sequeekEss Of ﬁel@m%A &itér i58) 5he bg%&tl%@lﬁ’dd&q{iﬁlc’éfset forth in SEQ
gg\r}&talc code e derived fro

sequence na
i Ehequieaientidgsegresmes of u%fy Seaedggnpeest g the nucleotide in
HouHh £HRBHAMY k4 ethpq{lfcle‘eﬂhérm DDQIRFIUSHHE of TSEQ ID NO: 80. The

onp ementary sequence may be generated by converting
pahypeptryle tsequu:ace( er@pdt;hbjeGﬁm theC TR is eefferib én SBQID NO: 110.

2233 %eél g é %’3‘(‘ giézl 3cids ang nggtléeggggﬁh%)%%gnh %Q?),f %}I)é\solated or

pased forrhhe DNA sequence to an adenine (' A) base, and

i i SRty oHE AT A G ROEE 2P YA BAAL P ey ehpogs st forh

HErinD 8158 e clvRe »@ﬁtﬁmﬂ?e dpe §ﬁﬂ1@%€s@ntm’w§{ﬁfdn\ﬁr@ JarPdhtS M fragments
sequénce fromthe DNA sequence as above, then

gerspérti ng the RNA sequence into a cDNA sequence. An
RNA
%4 %ﬁceﬁaﬁolgﬁ%cg%\é% td%élo'séaﬁs 261%}{9 IRN?SSQ URBSHiMucleic acids

converting each c sequence
{NA), glh;vnucielc(ac@s YRb#ge@r cemplemgntany d\@XQ’hbDI)UCEﬁa@ aciiin(cDNA).

t he %'uﬁ ;ﬁ%rel %\S{ g}é %{ﬁ%nglﬁlé;&e- %ze%aﬁ‘%h g\ﬁ?ﬁzdd of a DNA
bétﬁle;lceamﬂe BANA n@&)’iﬂ Mn(iryA&rahsd‘.rqﬁ defived ﬂnmsahﬂtuﬁsnﬁﬁemspondmg

to a thym dipe ( he term "vari

BBV stieBtor BNAmEY B adeeb dos, TR P sl Biasehing: Fpf example, a
ARAHARNA Wansempy %ﬂa@%&f@ pSstishsniptiahdl Ypro¢dbinarto fofm a mature

he t'wo sequences have a ecified percent age of am no

RNAI MsssergersROA ARNA) 1 er§ tphENAafieanﬁie 9Hh@ corresponding open
(‘é?iﬁ{n%eiﬂxﬂg ﬁla\?\}:‘n f@@#&xﬁ?ﬁe& Eﬁ@hhﬁ )eb?, tﬂﬁ <kl acﬁlﬁ?@r‘e?ér?% a double-

specl e entire
ste:qmledl ENA Abatas @omgleynen&ry @ richdertvedffrem poRNru Seasst RNA refers to

RREA PR E P B TS S e S 5l Ry By e .
A UsenB38 KN O ders 98%h RQE%ral%B{qpt % c&ﬁ%eﬁfen%%(jsaiqmleof a target
identity with the reference seg ener

PEMPEISERPtE AN AAnG IR PR o iy %‘%th&lfé fessipR 9ga target gene.

bi ol qgi Gﬁhe@a&dr‘ééstexmlme&%mw Fhat ROUA 3HE LDNA SRus@y @RERed by the
vari ant sﬂgenera encode pol ypeptides which generally

FSX?gedsC BNA sequeaces @rs@gseé&er%my b%zd?rweédmﬁaqthe genetlc code.
Ark%{;ﬁ‘éill%g tgal g3 K/Q&:f:r gzpélogn BNA 5@1 F Ef'aﬁﬁ a sequence

ogues f poPynu tTdes and ypet es o
ﬂhm id mmpibmemtaryﬂt}pqiayumqudmﬂAobeqmm Blgmeomlslemymacaisdqyence may

roma di,fferent bacteri
6 EER e IO IR A BROTBGT Caf DR RS Seayenss (3,2 guanine
85’Y Basef eddhegaaii@di ("G’) base in the DNA sequence to a cytosine (‘C’) base, each
thymidine (‘T’) base in the DNA sequence to an adenine (‘A’) base, and each adenine
(‘A’) base in the DNA sequence to a uracil (‘U’) base.

'-l-

A complementary DNA (cDNA) sequence may be derived from a DNA sequence
by deriving an RNA sequence from the DNA sequence as above, then converting the

RNA sequence into a cDNA sequence. An RNA sequence can be converted into a cDNA
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pol ynucl eoti de di scl osed herein. A polypeptide
honol ogue is typically froma different bacteri al

wepwenzessdhut sharing substantially the sanme biRCDyU2@B/001805

function or activity as the correspondi ng pol ypepti de

di scl osed herein. For exanpl &3 honol ogues of the

pol ynucl eoti des and pol ypepti des di scl osed herein

include, but are not |limted to those fromdifferent

$4906ARDYHonoManL RacH Sltdsine FONIHILE in tHRRN ArsByUenas tead lianine (‘G”)

al so includes anal ogues of the polypeptides of fhe )

basocench gvanine (§F) passtindhe RAHhSeangace 102 sytpng p&pt bape, each uracil
: . . . ; . AN -
Ui 3, B MBYHE: @Bk eR) i, g 4ot adncine (A1) buse

the RN A sequesabiota thymidire 0T )dase.or nore ami no aci ds,

such4 hat the LyRept. et aj S i all

oo PR AR SRR R BlehS Y b ARy mhPsequence. In

getesdlj twed segnénces ey ‘Subsiantiadlybsmilaritif dre o segpémee ieyd a specified

of onea'no.acid.d;or. not her am no idwith sinlar ¢ £
PRGBS 85 it avich Kslopet PerdauKiay ARy ibe, Same (Sercentage o
SRgu&Re eidél{titf'gp 00éreh Rpecified répiedipde .wihehenct Lpstifitdit bwar the entire
of the charged amng acid glutanmic acid (Gu) for th

saanEnegr | ccordingl¥d aanyaniciod asprAyRycleolide @ A@BMﬁmﬂ%d sequence
{fﬁg&éﬂ%&h\é@@ Al Rkt Apb4l @wsﬁd%,%m%o%{sm%@ﬁmﬁl 75%, 80%,

percent a sequence I1dentity between ) . .
B LRH16,88%mY0% 061 B5%i A6Y, BY Y O8faet Aot aequsped idgntity with the
al iI%ned se%]g:ences over a conpari son wi ndow. The portion
BECTPRSS S48 %Fice in the conparison window ray, for
exanm geneed)1palipeptidelsequencss variantsipossessnpialitatiee bydpeyal activity in
in conparison tqo.the reference sequen f or, exanpl e,. .
SORBIOYn QL Ecleglide  SSIBERRSe pRTIENIS ?ﬂ?éaﬁ]g'e gradq é’?g‘g’epﬁdes which
B&TeRAIRY postsClhaflR@ive Wlo?.@ﬂp&dtﬁﬁy del®ehintdis @llso included within the
additi'ons, in order to align the two sequegces

oysening of fhe tarmp Syasiant z5e homologyerpiorolymstrofidss andypolypeptides of the
g}%e%rgh% ?ﬁlgg?cgé/otﬁ%th%f'rﬂi‘rl]({yu@gs Eﬁ)?ca!ﬂgrﬁ%ﬁﬁ aQhiffeest BdcRRl species but

entical nucleic acid base or am no aci .
slesingusubstantially ithe samb biolpgenat dunetipny pe|agtivite a8 U egorresponding

of . mat.che osi ti.ons. diVidi ] - ] .

BONPETENER ionet #8ean AL Lpbyhi® BoRIOTRle TG Wi  different

Bhdieul spécieobmahisinnsubandtiatly thepdayiertgolppiealr famotian bryactivity as the

100 to yield the percenta of sequence identity. |n

EHECDOMIBR PIYPERIICoANHIOE RCFE: @ S0 AP Ribl Dimpldbyes of the
E9HEAEARes (N8 poB/pefided ARsMbsed MR GRCladIS Bt hie hidtflanRed to those
o"the specified percentage of am no acid residues or

ool ‘élﬁﬁetqné@epwapfék_’a@f)b%@ane over a specified region,

(or, F}Qﬁﬁ% ol t&erGJvzﬁagﬁ’ég@¥ gglclhhéas_ SRl1bhfes SETOHBNSpeptides of the

when conpared and a maxi mum corr espondence
mentien. c Anpalypegiidewi‘amtoguedris de spajyreptide rwhjcloris ag derivative of a

nmeasur.e i ng_ oneg of .t.he ., foll ow uene . o
BB@BSW}‘%&%S té? glbvrepﬁw}rswlglc;h &e/rlv tlﬁ/ﬁ éi%%ﬁﬁgsnﬁ@ﬁtsona r%laletlon, substitution
vt ualori MeReshinoNacidsp sudte thae nhe pobppptidesramaing yybscamtibNy the same
Qne sequence acts as a, reference sg&uence,, t WE)LCh bstituti
Fustion o gL 568 <HOBSEHyE, RN ifh SHRT G108 JERof A Substiution or

Gﬁimﬁieﬁpﬂf 8hQ BhidoNiBid ¥SSinoE anfhe EIICKIE SAMIRRIGREp&Lies within a
entered into a conputer, subsequence _coordinates are
polypeptide chain (primary sequence of a protein). For example, the substitution of the

charged amino acid glutamic acid (Glu) for the similarly charged amino acid aspartic acid
(Asp) would be a conservative amino acid substitution.
In general, the percentage of sequence identity between two sequences may be

determined by comparing two optimally aligned sequences over a comparison window.
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designated, if necessary, and sequence al gorithm
program paraneters are designated. Default program

W@araeases s can be used, or alternative par aneR€r/aU2MB/001805

be desi gnated. The sequence conparison al gorithmthen
cal cul ates the percent sequerdde identities for the
test sequences relative to the reference sequence,
based on the program paraneters. Methods of alignnment

Phe POAIANGE el RIqueREPRN theOdbnagis¥e Winddo Whay, fof Reardple, comprise
Opt i mal allgnnent of sequences for conparison can
],

d@@tmmﬁ@éd OnY Gt BRRRAIT GOTORATIFGN kn BRrTCEBsE Sequence Ffor example, a
?ﬁl 'de' &Dk’bﬂg#’g%’df % thfel s §e‘adhér9m|) ClydRFAdobs not comprise

ne pro on1|nte 1igenetics,
Metigngi or add@vonsCal prfder o align meetm beNepres ppaimallye As pergentage of

fﬁg}? g P af STFI:I!eICSal BhasaT & %138% %Ex@%}?rf{ b?% G658 at which

(ha\mduabll @cfd@mld\bﬁﬁ o“r)amlhdﬂ acid r&odife oScuraim bothRequknc&ate yield the

Cal | ni a,. USA)... The BESTEIT pro .
PW] %ro%mﬁ %gé Positign Wig}gs hga%%%eé & @g{cﬁfné )Posmons by the total
(FenBd SSpdsRivaAe 'EheGWﬁidBw Mné asikdr) alke SRAfiplyidgathk refultSby 100 to
Sci ence Drive, Madison, 371 1) uses the | oca

bishtihe ggreantges @ﬁ%ﬁ\l@fce?ﬁﬁnﬁw and Waterman to find the
best 9@1%8 %Eﬁ]t'éxtoc% J%rg?ln%ﬁ nﬁ@l‘ef@e&%m dr ﬁﬁgﬂ@@ §Rehced] thd percentage

er man vances I n A tics
af 4;8@&6418@ idaBity ) refersite nthassmglﬁBEspmentage ahyamgnpegeid residues or

SESFOGS IR LB T e SRS el v

élh’tﬁ’e defaénceiewhar compagd a@id aldgrdi foy maxioainc u:loa'esmbndence over a
over the full length, of the reference nycleotide
sEHDAHER WHYOWR T éﬁ;tglafeﬂ et Tore) Bﬁﬁnwurﬁg ysing gng cof; the following

§ Qi @hﬁefuémiﬁhs&f alPo¥§theRdr B9 $ndnfall digniehteind Gsiab BEPESIOR.

are GAP uses the al gorithm described in
NeedFemnsaquenag qm@ﬁor( ]_tgmggllyjone $RgMENag; asts as y rqu@ngfquuence to

tW%lghl fg steaﬁeh Ld gl%n@d?ltnp rmt her es a% gts€q1§e%9é‘ %81?1§§n§otﬁa§lgonthm test

m zes nunmber o mnimzes the
anklrtreferemﬁ:e gepsencSARre andretb istoah | copusitirb subssnieneaeenosdinates are

demgef. il hetesoay. AR RUBRHE BebAhed R bt lis 3% dosigated
Defail 9grafofarithétefdrcan bsiused, of aleergaive passaidtas cmehadd:sygnated The

%egqegcg)g;;agsa gllgggwgrgﬁl%g%cglphlgteg Elmt Seggeglf rs%;féxgpce 1de1%1tles for the test
g{‘:/deur%gf@ '}Eﬁtlvmg QEfefiRk 9shubRde, B83eBT0MN the @&)griiﬁ paifiieters. Methods

mat ch between a query sequence and subj ec
of aligmmant oéﬂseggem@s @rrrcealp@m%ara ngl dpawnde &1?&% qum alignment of

% LRSS Nor g[)rg hafi gl B@tg Qohﬁ%ﬂ%ﬁ%sﬁg"ﬂgvﬁ{ computer

gram ase e al or|t
@ﬁdgrﬁﬂg uﬁeiudl@gn’mt nfmpunlﬁlddst:lCL@S"EAE 12456 PCY9@e) programy (available

3o bR sl g%ﬁg@intetuh iR élé 22 R REIGR LSRG Q/g?i6n 2.0 and

@KFGBESTFBHU BLAST] BASTAgE aﬁ@SIEFAS’DA Bl g‘:‘Gt(banconsm Genetics

uence allgnnent isS in i dent
Seivercackage Vrger 1t0hﬁ?§alﬁl??gﬁ/ge@ AsaE .o 65 Effﬁ{‘ﬁ?a Road, San
R$1ES0; @hlifornia, USA).
The BESTFIT program (Wisconsin Sequence Analysis Package, for Unix, Genetics

Computer Group, University Research Park, 575 Science Drive, Madison, Wis. 53711)
uses the local homology algorithm of Smith and Waterman to find the best segment of
homology between two sequences (Smith and Waterman, Advances in Applied
Mathematics 2:482-489 (1981)). When using BESTFIT or any other sequence alignment
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sequence identity and sequence simlarity. These are
described in Altschul et al. (1977) Nuc. Acids Res.

wQ200338858402, and Altschul et al (1990) J . MXCT/ABR®B/001805

215:403-410, respectively. Software for performng
BLAST anal yses is publicly av#fil able through the
Nati onal Center for Biotechnology Information. This
algorithminvolves first identifying high scoring

?ﬁiglﬂﬁg G%\;l;&ainﬁiﬁle (SR ectyf hottiddyf bétW&fd&gﬁTqm%@ rth’épagﬁmeters may be
engt i n the query. seqguence [ el r t

§eltsush hat &Fepﬁseegitage\&f-laa&ﬁw A P&er_s%s T fengitif the reference
abéioned wthJ@n& MRS thaPlgapd tn BEABIJLS K bp Ith % I3t BBASAI number of

seguence: is referred to as the nei ghborhood word
sudeetiden irthigarigrance segubnde ase allgwedsupra). These initi al

nei g R . o eRe _

Coar SRS URS G bt Scdifiboth REGcAdhnd Wulnsath|139) 1. Mol. Biol

KB 1443-a58, exfiirhitie dligmmérdtaf teld cempletnseqakmaey tled oaximizes the number

sequence for .as far_,as the cunul atjve alignme scqre ..

o alehes ang o imeSinmtey 6F S0y e OAL EONSHICRy fhPRGDIC aligaments

dfid Bap pdstions il eftlated ehestipuanraewith tielapRstaitpiter 81 Matched bases and

&{emard score for qgir of .mat ¢ching residues: always .
ofewgstgars-( Fealars OISTHPEOVIDM i & AR ERIRR P@é!t}ﬂ gR&a gap extension

%Winsuﬁ}s oF Mat @B "1sBC | AP GHERAEESne TehRE 10TGhe family of best
atri'’x is used to calculate the cunul ative score.

Blignmeitdn of the word hits in each direction are

hal t : A Iy S

py ¢ AofiIEMerddCf debtie R He URR B8 Birta Hgry sequence

ahdnd atibjeet sequenceyoaiso trefemred dooas melgobal dequenoe alignment, can be

t.heaccunul ati on e or nore negative-scori.ng. '
OEE A e g RS TR ccPhpule o AR ASHL P TR B itm of Brutlag and
ceReHaeh (Gdifp. BAAS Bidb@ 0628 MMP I 990Y). hsa Wqudnceadlibnifient the query
deternine the sensitivity and speed of the alignment.

t
Thd sehipet SRAYSNESY %Yﬁwb()ﬂ’o]PN%u%qu%‘tqeﬂeA% Balfe sepencq casbecompared by

. d : ’ : —
%gﬁ&b{gggsUﬁéa‘T s Elg@ﬁgs\lﬂt 6NaiPElobA se@l%bg?ﬁ Qgﬁrgédt %n&ﬁceﬁf identity.

and a conpari son of nds. .
am ndhaBUASEanEnBEAST: B8 BpaBitmsp muyr benusesk forgdetermining percent

def aul . I . i.
el SR A P SLBEEBRRHRE Pt 157
MNari ketids RéOI)3WOA02Nand Aldclad. et Sdi (125N BMaDRBi6). 215:403-410,

al i gnment B) of 50,.expectatipn ((E) of 10.  M:5..

REspetglis SePolrp o PEHRTBPEGUC AT paigs. > pURIR] Siigble through the
Riafiofalat@dri foh BictechRoley Tefotatiors Ty Slgbidim BRalves tisst identifying
of the simlarity between tw sequences

. . / (z‘ge, e. gq :

ligh scaring geqqepespairs (HEPsBYy eptiflying short words, ofdength (Y6an the query
RAIS- ; | Bhdiavd- cbdigt Rore T

SRUHE 8 U RSOl i e e St T v
@Remd) withia whrdoebthedemedangthdn @adatahasosequgace. T is re erred to as the
probabi | j i.C t n of i
B RO S s P 65 AL BREORIE ltboro
evcadhite achanseele fer iaitiating Seardresitd direldloagen H8Ps tantaining them. The
reference seqguence if the. s | est .sum prohability in .
e R A SRR roth Pt Flong Shet SHBREARF poupt fehR gumulative
RUShRER s86leCtah el iRGSased aOuBbRtiVe Scotes 4B IcalcRlagddasaty, Yor nucleotide
| eSs than about 0.01, and nost preferably |ess than

apnences, g parametersiVdFTash sears dord Rels 9h mateing Fegiivniadways > 0)
%P(rl g\gﬁ;‘gﬁ%ﬂ}y ROR fof 'sr‘fibt%ﬁi!ng?@s‘iidd'ég;r&vﬁys AopatorRaRhd 88d sequences, a

I's a polypeptide nolecul e that encodes a o
sooritg matik isowsed 4o galculate the cumulative score. Extension of the word hits in

each direction are halted when: the cumulative alignment score falls off by the quantity X

from its maximum achieved value; the cumulative score goes to zero or below, due to the
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constituent of a pol ypeptide of the invention or
variant thereof. Typically the fragnent possesses

W@ abizess ve bi ol ogical activity in common w tPCT/AB2008/001805

pol ypeptide of which it is a constituent. The peptide
fragnent may be between about2é to about 3000 am no

acids in length, between about 5 to about 2750 am no

acids in |length, between about 5 to about 2500 am no
aé‘d_ugﬁllz_itfbn: @fn@id;or lgﬁw\ﬁ@g’atiaﬁ-@bﬁrir@ ie@id&ﬁ@ﬂkmﬂ@rﬁ@, @niheGend of either
acids in length, befween out 5 to about 2000 N :
aequgace ¥ reapisdh ThseBlded SBBTIITS PEGREWa ds (i getermine the
%sﬂﬁit‘y%*ﬁ ’P&dof the N DY BEASPNGRE S0mEofide sequences)

acids in length, between about 5 to about 1250 am no
assischs dafaulisnywordibeathe®) efbblitarsexnscatiou(EX00d0aMTio N=-4 and 2

clds.] t . '
SRR a0 RSt B2 AP UioSeh Bt the BASHT Phoram wses o
defadlss a wotdiemgtin of hemdespeadimnt(ED of 10,alnd the BDOSHMGRoscoring matrix

Ci i,n ) ength,. bet abo 5.to 0 6 ' .

B Sl S SRR 200 A 2 1o 288 1880 H5ignmens @)
8£ 50lSexipBcth 8D {E), of0RY, Wee3) Nk bnda lcomplfidtin FHdtiagirm@s. [0028] The
acids in | ength, between about. 5 to_about 400, am no

BLiART algorighigtaiso petfoRsin a afwistical FImoal TSGRy between two
éﬁugﬁcdsfts+e?%. .hKaﬁﬁt NRER It W(ldﬁB? Prad oNitl. 30 ARENAUSA 90:5873-
aclids 1 n [éngth b

, petween about 5 fo about 250 am no
428s Ona nheasere tof shoianse previdask bys thedBaASTital graithm it the smallest sum

aci, ds..i n t h,. bet . B.to 5. A0 )

BT DR SPISER oo n R b i o

detwdsn itwo haclgotide dreinviee acidzogienbes watlduiccirdy eranoe For example, a
t 5 to about. 100

aci.ds in |ength, between abo ' o
Ririe sFH ¥ ERGTNEren SPPERo ABEiTTenge PGNEBGL Bro iR um probabiliy
AFh 6Smpatisof PPt tedt uMRR McAPRUbe Feféren@ifidlei®akid ¥ 186 than about 0.2,
acids 1n length, between about 5 tqQ ahout 40 ap no
arareiprefarably dess Mannbeuid A1, 256 grossPictraty Jfss é@nég})w&om-

aci dgpp @m{eﬁﬁ&{i Elso g@%@@gﬁté%eﬁtst&’ tﬁ@ﬁb‘l&g&%d@ﬂhﬁ@losed herein. A

acids In length, an tween "about 5 to about 15 am no ‘
aolypeptide 1‘fragmdnt” A aepalypeptidé ymole¢de dagst gngeddsr agpepstituent or is a

may_.be between about Q ' P ds -

BRsyhient R E3eRaRpai oL IniiRth of daBliRe@6t (Eyhibally the fragment
Ipf@&s%ﬁ&@ gaslithtivesbidiogitabsaivitlydn eommoh with yheupdlpeeptide of which it is a
"fragnent” is a p nucl eoti d | ecul e at e es a .. .
coRerIThoTne Beptice kRt tay bemebien abpth 3 MoBb s iiERpfo acids in
13tH, HéReh Aol 5 YRabAN 12750 QRS acilis #0MBRARIS bewedn about 5 to about
qul)énuc eoti de do not necessaril % need to _encode

C

FEpRe deislsvifi lensthe baiween abrBgP cigl abaut (4209 yamipp eacids in length,
fﬁ%@\%{é@ Aoy 1o faﬁ&ggﬁ)g‘)?pgg%go ba%idésiﬁfl%ﬁg,s?éween about 5 to about 1750

ization pro primer. ragment _maly be
deninos edd$ iro hengthp detwreo| aboti 8do abouth&500hamaimoi asidsoin length, between

alternative be synt ize t v .
BB N L0 RS Do AP SRR apino i
o 1¢nkgth, betwessh iaboutreloadbeut 900 arampoeaeids inflerfgHQ bebvdddrabdut 5 to about
A fragnment. .of SEQ | D NO may coppr.i.se, f.or exanple

Sob ardes feightn 17 éﬁ'ejtwméw%itﬂ R apine aSigE L lefeth, between
RBEES to HBLOEIARRI0 Actds ih Fen@hs BBtweeMNabatrHafol abehity500Bamino acids in
fragnent of SEQ ID NO 1 may rise, for exanp

co I
,ibetyeagn abputSrto abputn30 aming ag\iﬁﬁ Hhlenglh, @etws@h@w%f 5 %o about 400

amino acids in length, between about 5 to about 350 amino acids in length, between about

5 to about 300 amino acids in length, between about 5 to about 250 amino acids in length,
between about 5 to about 200 amino acids in length, between about 5 to about 175 amino

acids in length, between about 5 to about 150 amino acids in length, between about 5 to
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border region gene hisA is absent. Alternatively, a
fragment of SEQ ID NO 1 may conprise, for exanple, a

weometizaseent of SEQ ID NO 1 in which the 3' gREIEAU2008/001805

border region gene orfA is absent. Alternatively, a

fragnment of SEQ ID NO 1 may Zonprise, for exanple, a
constituent of SEQID NGO 1 in which the 5 gene

border region gene orfl is absent and the 3' border

alegit AR5 gemito acikdd in derpfis ehetweehl dboun&ttovabbyt 1G0 dmagnasids in length,

B%tw?gﬁ?@ﬁgﬁ Igo{slf Jbgn%¥ff cér% | SSS} Hlf &hg@xg%ﬁ{gg%ag%éeto about 50 amino

RABS & 1chSth BBweeRab&it 9 td Sboub a6 HmiAd dci en Bngh)beEveen about 5 to
regi on genes hisA and orfA are absent. In ot

ebmé d0raamine acids i} leggthn betgreemabpytry fcaboyt %ﬁmmrﬁ?lfiw length, and
r i ggﬁ BRSSP EY dnfi a@ngsflg ?%ﬁ%?r} AlRenap$llyO R peptide fragment

Ing franme may be selected T he group
ooy dedetwagn abo8BEQolabomd0 aminGECHd$ id Iagth4, SEQ I D NO,

No P Sorlnefiied g oo (e Rt eh e girtRilsd therein. A
mgcg)ed\gegfr%gmmlt E)pb@nuélécl)jtlcfl\éibﬁbgagﬂhlglélt 26¢0d8EQ chhxtituent or is a
ggétlp}gn y@g@qqge,\éE (Rgsmvgg@q ﬁf a%{otge@g? 3F|5agments of a

I 1 deB Wikh 4&ain biol 1
E@éﬂ&aeotﬁé%do%ﬂggéefs%n}\yg@gzﬁ ééﬂg%dflgo 5@15 A? Hien Daln iologica

RDIViESs, T@t@agmemnass for seympignde wetul gs@ hybrigizatisn probe or PCR

?a“ ami‘% e%g‘oﬁz Qlagibt&%eﬁ‘g’? e%og d% ?ie%s f(;éguge;]‘;& the invention or

aheraativebyn mayt deesynthesizag nientsomef oBEQ m@npOforgexarple by chemical

fragnent of SEQ ID NO 80 nay conprise one or nore CYR
“Steadi ng frames. The CYR open reading frame may be

sel eClkeftginf ¢ratoditenty ro(fuhe emmansm ireigteoto Higrtér® bDSHQ ID NO: 1. A

g1, SEQ LD No. 83, 85, S
fiagment <§§E%EbNCb ll\]@ay gqmp@ig@fqrﬁxm@p gcorg%g@qng 1;@58 ID NO: 1 in
R0 M RS0 0, S DSt sio D

m 1 mam oompnamtfgr exaamiofa canstitygnt ofXEQADMNBo diimavhich the 3° gene
i)lalfaep%%&lr'?eﬁéﬂhiry%e?s Qgseﬁthg&lie'i]?{a?% D FEYmbe & §EQdID NO 1 may

tor may conprfise, for exanp
Mpnﬁa\lﬁoroaxampkeph eqmmtumy OWQ(IBDR@) 1 sleq’lhmhdbe 3T§‘tne border region

vect or be .a asm vec Y/ 11

st prd e ey iR Sy St Bhnd of FEQ BERQ! 1 4Ry Whprise, fo
Eﬁzﬁﬁpl@na S&ﬁtiﬁiéﬁte?f smh(n gDrNOnt ﬁmdmth uhe 50 e h(&ﬂbISregmd gene orfl is
t he express| on o the intro nces cal |

elbent e e 3 Sowler é")&ﬂﬁ‘b&@i%ﬁ% St a fermay v Iyt fignent of SEQ ID
P EfRY WBmpALL, rf@% e@aﬂibwraos&ﬁﬁeueﬂt SESIQ N1DESOS UGH vaictithe 5° gene
pronotef, an enhancer, ribosonme binding sites,

botdenthgion gene orfl 45 gbsantsanéﬁble 3 borderTegion ganesdiisA #sk qréh are absent.
S€qug 8t%§r %{E&hﬁlgx\( nc{ ﬁ'g ?‘g(?lg of Eor exan‘pqltrﬁa%, ﬁ)glﬁ;rlsg Shé 3r more SXT

trans or ne suc vec e
ppty mwdhrg)ﬂames Bhe (W& openervading frage beayc borselciedt iom the group

£y e/l s‘éégpé NORISSERTE NG SEPR5 b &' sE3Ib No: 8, sEQ ID
NO: 10, SEQ ID NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID
NO: 20, SEQ ID NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID
NO: 30, SEQ ID NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID
NO: 40, SEQ ID NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID
NO: 50, SEQ ID NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID
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construction of vectors and their transformation into
host cells are generally known in the art, and

wale®eonzdsesl in, for exanple, Ml ecul ar C oni ng: PGI/AU2008/001805

Laboratory Manual (2nd ed., Cold Spring Harbor
Laboratory Press, Plainview, 22w York, and, Ausubel F
M et al. (Eds) Current Protocols in Ml ecular Biology
(2007), John WIley and Sons, Inc. Nucl eotide Probes,
RO:rg9r SEQND N0t 6DBE®@ID N®: 64) 880 IDNCE 66] SPRIIBIS: 68, and variants
nucl eoti des and fragnents based on the sequences of

ol ynucl eoti des di scl osed herein for use as

pri mMagitRRs AheREehR ofithe idvdRiRéd tdsatth %gﬁfents of SEQ ID NO: 80.
honol ogous sequences. The nucl eoti des and fragnents

ﬁihy ftagmient oHSEQJDNGE 861 maorrreprisstangeas. more CYR open reading frames.
I
GhECIhAES AL HAPHe RILRUGRSR AL ! BALSAS of of SEQ ID

reS| es SUul
NI 81f, SEQ IDNOe83; 1SR IDNO SR SHTRD N@pisa,aSEQ IBeNGYy 89, SEQ ID

NG 5ed Hlq o by ¥h e Sid nPest BeG P, RE 99, seq

iNenaitoh, tSEQUDWO5003) SHETD Nt®S1 050 SEQNENNO: 80T SBEID NO: 109, and
nor e tﬁ@lcally about 15 nucleotides in length to about

yerignteihesef-des in | engt h. Probes are nucl eoti de
sequ ﬁpgﬁrﬁcﬁﬁr Yabodhlehts! ffq@ %Bf}muf:l%tld@é %Meemb&{ti/&efﬂay be cloned into

about 10 nucl eoti des and several thousand nucl eotides
Rokectos eThenvqmrem ormptsch BmsKegles a 94 cRBes o complementary DNA

TN AR skducic PHRE LEiEALI9 e ksl Rl a REAP SRR Yor any other

r agnen ragmen
%ﬁl@lﬁevmmle exlapmdhﬁar thel 1n@mmm¢fefotengiesequ¢®b$1 Gloir fnﬁmdudt'wn into cells

T o LR R e LB 9% cxresso
Q@é’t@f art¥eday th x?ﬂiés@h céhtrol (@h8 %%ceb@h@@dduéﬁce@sﬁ&h #04 promoter,
A Laboratory Manual (2nd ed., Cold {I ng Har bor

@abgplgz{ngwy Phespgne Hipding| é\)@s kg%yq@ﬁnp( IP{‘aI?’l&nélSKan%t transcription
?éé)a-l r§a]n?§%%¢ﬁ@é’s ﬁ%\’mvgiti%ﬁhcﬁg@ c n%a%es Sk e°ell§ttrﬁlsformed by such

PCR Protocols: A Quide to Methods and
Apgbrsc Boi m;(lmthd @ehynufleetidss afidhe iviertion mayibs deeed into a vector

RO R S50, 03 RISt o

l&’éﬁdmmdﬁoﬂ\bhmtoré Amhthem tranE’Ifoanst;orNﬁW st k9lls Mgbmall}dlelown in the

aF Lg&i’;éﬁ?scggﬁ ge{ ﬂg%g&a jd ?q%(%f o ?Ez%n&zéofy IBIXnual (2nd ed.,
Pﬂﬂ%\la W I@db@rd@&i‘?&ﬁb@t Plaslier, NE\fth‘k aﬁceewsabel F. M. et al.
exanp

rang S. A et al 1979 é
§8d) @ur@nbﬁfpm@ls in M()!_ggq{gy ng ogy (2 lmEW mp Sons, Inc.
68:109; and U. S. Patent No. 4356270), the
di et hyl phosphoram dite nethod (see Beaucage S.L et al.
N&&b}ldﬂ’trom&rmrsende&mibozli%381859 1862). A net hod

for nt he [

o gl A B ARG AR B L B8 ATkl oces o e
Ipul;)ln&d:leotaibs diiscbdsed hereim @rnise @, prinmars add pgottek dfor the identification of
%bov -menti oned probes and priners, nmay be | abelled by

ATOHSOPRIGIWHGF a marker to facilitate their
det ethd Ofucleotides and fragments may be in the form of oligonucleotides.

Oligonucleotides are short stretches of nucleotide residues suitable for use in nucleic acid
amplification reactions such as PCR, typically being at least about 5 nucleotides to about
80 nucleotides in length, more typically about 10 nucleotides in length to about 50
nucleotides in lenght, and even more typically about 15 nucleotides in length to about 30

nucleotides in length.
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Techni ques for |abelling and detecting nucleic acids
are described, for exanple, in Ausubel F. M et al.

W@ Egh298e8 rent Protocols in Ml ecul ar Bi ol ogy ¥QDAV2008/001805

John Wley and Sons, Inc. Exanples of suitable markers

i nclude fluorescent nol ecul e29 e. g.

acetyl am nof | uorene, 5-bronodeoxyuri di ne, digoxigenin,
fluorescein) and radi oactive isotopes (e.g. 32P, 35S,

3H, l&@ﬁ’és ar@&hﬁkbtlwfﬂhe%dée oﬂfﬁ/ﬁﬁﬁﬂe l'l%&&oﬁ@kdrﬂpdé@e?rfd&h about 10
exanp chem cal , photochemi cal , | mynochem ca

ml@ecmﬁs c%nd S%‘f“%lp@@??@éc%‘bﬁ%"tld@%h firqess In 19RtecHpR pefs homologous

t@%h@lgﬁéés Meysicdlly ’BP ChybrBatibe" Md@@tldhs ?y%beg OthaPXRNBEfOmic DNA

etect ror P'sol ate cyanoba eria and
ﬁlagmﬁnta,g@NAtfmnentsaRsla\nfnagn@ﬁs, ionpthee eligonnglgptidesnal | y
or al [
o, 2 AR 5 SREBEDAB0N PO S pis o s
gyxadnﬂt)okn@wmrlgahesm and/ are described in Sambrook et al. (1989) Molecular

| i.ndros ernD i sn-producjn in a | e .of
g TRAarET oAl Sl Syher HRRER Farapry Press,
PIdifBES, Néwmﬁkl MR KOt ARY1932) Wsad. Rev.iBiadtahe 53 323 Innis et al.,
corresgqﬁr;l%cg sequences in other organisns includ

{Tefds) dX dirmtcolsads Gridkl o Melpds angprlieatiozs (ACalemic Press,
gr %h’% {?2§ gag?] él@anﬁegﬁaégoqi9éﬁcpbﬂ By bieb Rt 7&chd¥hic Press, New

t he e use dentify such seguences

le%léd amhlmalrseand G fdn@dshGABP)oBGR tlléqth@dsqu éAeadsmiic Press, New

h .
REY B Ge PRUS Rl A B pEPLEE SAoEknll by chemica
sptthésiheckhiquey for @ximpl@n&retlﬂmtspimmtermnd phospmpdestee dnethods (see

435 WReRBRofs . (NZOGMEET Ceagat ghon: BEWRIET (1o79) el

MR EREghell <m81 09r ahers.st @aaen aso. dessep,ad) fthe mlathyxpnmphoramldue
ancestral gene and which are found in_differe

gp@ltqde@e%@eauqagg l§| I cbpl §18d) diefrabedren ﬁ’@gerﬁ,o% H8§9n1862) A method
f SHRALingRifEofcldtiies 91;11 i H&dif6d 6K al éﬁgﬁ VA8RribBEId U.S. Patent

nuc eot| de “sequences and/or their encodéd protein
Neq d45R066. share subst anti al |dent|ty as defined

el se re|n 0 [

hi ghil\ﬁ;ﬁmg Olhl% élaldg r?g qé §’g‘ée§“§%’ A ﬁxﬂﬁ{%&% dzﬁ)og ggehﬁgned probes and

PEETRR, gﬁ@;‘s Jbealabeltsd paribcaporatitimmfna makeotd daciBmtpu dreoe detection.

i s used t e at e robe tha seletive ; .

e es e 0 LGPl and S SERB IR ASERet dipibed, for cxample, in

%QQH[%P qle%/lpétecﬁ ©(Hds) QupreBi PRI0SWTRI BlolebhRr BIBIoEHi(26G07),000hn Wiley
pr obes r%ﬁt@x genom c_DNA fragnents, c¢cDNA fragnents,

m $<m§g a@ﬁ%t%ﬁ“’é@hl@dﬁ%?@ot“i% ﬂalﬁtﬁss:ﬁ;ry glecules (e.g.

k
pr ogl & St |53?‘§§1?Pg‘?! an % e%:i]%ox-@a'ﬁ& gﬂgcgle@émlﬁ radioactive
Syptrirfes (d. g” ﬂp‘ g@%"L&H S6P). dagedtinn of thmmtatker mqlberaglelquglf for example,

NI T N e e———
| ar gelThebsroblét z&fdnprhﬂﬂs ly thdmvettiomman by wéd, for example, to detect or

hybri di zation ¢ ns,. | articul ar the .nucl I, Gk

0T hommohatpriacans ur Gpanpeelafs b i SR OF RISHST ofetionally or

QAlterAh iRy, thé ipdles Qﬁd ?nﬂfél‘s&’@ﬂl&lb ¥ dntiBn GhHChOaRM tbletichor isolate a

under condl t| ons of [ow stringency, nedium stringency
syanptgic Sreanisge #ag/or PherladespermapioRredecdREl OrgapHd dhg sample of

I
fn’ﬂ&tegtr %ddVl’T%lnlall;f 81?%&5#3%,%@?&% pgtgf?%sngg)rirﬁbr% Eilifiventibh by be used
hxybsolate Z(an‘respnndi-'ng s¢qusncescig, other organisms including, for example, other

bacterial species. Methods such as the polymerase chain reaction (PCR), hybridization,

and the like can be used to identify such sequences based on their sequence homology to
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the length and nature (DNA, RNA, base conposition) of
the nucleic acid to be hybridized to a specified

woembaresssaci d; concentrati on of salts and ot hePCT/AU2008/001805

conmponents, such as the presence or absence of
formam de, dextran sulfate, p3lyethylene glycol etc;
and altering the tenperature of the hybridization
and/ or washing steps. Typically, stringent

e sdqabrart isen fere Herfei N Seghidriced ehat oS selectedbasdd bhetheir sequence
salt concentration is | ess tEyn about. 1.5 M

i9rptityatol he pfirgrsequanees st forth RPIRER 9rdA fragmeat thbsltepgﬁre(wompassed
%fhlﬁE &b dddheds. Psuch Qe&&n@esslr@ﬁﬂetﬁﬁu&ﬁ:@%eﬁt %eoﬂtﬁologs of the

| east about 300C for short probes (e.qg.
dl.scloe@t s@plsylcean dThQ teram Sorthojogs” BORTS floreenen gelpvqsbé@m a common

i ﬁ:gtir%li 18 3h8 Wi fe())ugég %+ gggéé Ss%)%m%]ﬁeé g 3 mt of Spe iation. Genes

ns “nay
(ﬂ(ﬁﬁlﬂaimi Hiffereny @gems sre eotsideged «nnhalmgsj evhelﬁxém:rl amqledtmiw sequences

enc tians incl ud
B PE Lo h eI o bro S P SRl IR dcpEting clsewhere
BESin Famictionsdademylogs bhd afted)highly aans&vearadloag\spaﬁesl n I X
to 2X SSC (20X SSC =.3.0 M Nad /0,3 Mtrisqdium

citr at"éi“yb‘ﬂ iggjion; techaues, gl empArapha keaywt mudeatide;seguenes is used to
%&Mét% la gygg’oe' fﬂ%tl él\é/lﬁ%l\ltall@w Ii’q%llél%sl t9 Q)tﬂe? célge@pbﬂdlﬂé ﬂxclelc acid sequences

or rram ) a wash in
Preseattio d MvescamplesTte tllobe@lZ@lonERr@hpﬁl may lm gfmomic DNA fragments,

PN RS W et Gy BUBSIB AU, B ey BElabtia with o

ideteCtaBl¥ nTskerat THIR (Yot ex&bpl€, probesafor hetlarsdizattvoutan 6 made by labelling

m nut e tion sh, buffers conpy.i se about

St isBni ot ples biset BRdhcsmecss Shhe BB s ot  on i s
generid level &SKorhblagy @Q@u&nc%‘idmw}’)sbetw&iﬂbﬂoﬁe ahouke fargdd sequence
about 12 hours.  Under PCR appr.oach,. o1 gonyc| eotj de

pill hasedly baletsemined .bgrtb@ strigengy of Mybrisizetion£opAiges 5 particular the
A0DkSEdE LRhERE ng&fjhﬁg pA REARIMNEER thrBiREDBuOST other variant of a

genom c extracted from an gani sm of interest.
I}dbtyhodsottdwdlmimﬁg herein WERr mnd%m of kW FORgeNYnMegivar gringency or

%ener al |y AR (aiﬁégff‘ %g %gﬁncﬁ'{s g rﬁér‘t]l)rgsﬁg]l_écgown to those skilled

Mﬁthd:é‘drt @\Zhilth mdy be €nlptbyspnod aherHhe b‘mmgtmiyoxfdtybn;llzﬁnm sFor instance,
ubel F.

eW B%W@O@\I{\nRNg zefﬂ cglmpgpl(t)]ioabglf t?lﬁ 651(71?&:8%%@ be hybridized

W |ae eé‘ﬂ'i‘éd SRRRic hoid; chidenihtich 6f sals aldbaet |c@fnp6hétfﬁs N@ch as the
(1982), 280-281; Innis et _al. (Eds) (1990)

Prasersecirsbsonceaf darmpamige: drytan awéatmﬂlyeélaflﬁr&]&lycol etc; and altering
| fand, (Ed

ORGBEFeRafc? RS ny Myt R e oL Vo 1) - e

| nni fymoajldetn‘ilagmiI I(}Edd)zatlglggg))ldm@ﬁzs l\)@tllh(bgsthvgﬁum which the salt

(cmﬁeaﬁgt'l&%ff[ eSS éh rlks) M th&#@g ab%[u B% to 1. 8 M Na ion

I|n1ted usrng pair
RbhdERIratioN@s toﬂd:r malntsymt $H 3.0ng I8é; aplethie ftérapgratuneissat least about 30°C

' . : e
JROr repssirgo B A rucientiae) and gPlkp ARRH:A03C SoF e probes (e
%Eé&térfﬂﬁad $0kBuclebtideHKiStliBetnBesHdasms enayi dldo BeeLbPvied ®v1th the addition

t the priners described herein for use in PCR o
rqfdﬁz@bxhayg agas Bich s darmpsnide.o Fxemplary lomostripgeacy icandigipns include

%ﬁn&&atgﬁ%ﬁoéjgﬂffglssolutlon of 30% to 35% formamide, 1 M NaCl, 1% SDS
(sodium dodecyl sulfate) at 37 °C, and a wash in 1X to 2X SSC (20X SSC = 3.0 M
NaCl/0.3 M trisodium citrate) at 50°C to 55°C. Exemplary moderate stringency
conditions include hybridization in 40% to 45% formamide, 1.0 M NaCl, 1% SDS at
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Al so contenpl ated by the invention are anti bodies
whi ch are capabl e of binding specifically to the

w@ipzysss des of the invention. The anti bodi esPEEXUR®S/001805

used to qualitatively or quantitatively detect and

anal yse one or nore SXT or CYR pol ypeptides in a given
sanple. By "binding specifically" it will be

under stood that the antibody is capable of binding to

B'VIECI andyat washl np@pXi tdel XSS alghigid td B@rrEof Exéhplary high stringency

G tpriade bidiiondng0Raprbrni § MLRoT Yuat fhe? °C, and o
ﬁhalf\ﬁléﬂirfﬁ 0t 13 BeCariove thoneiferdit Neast gt QOtmlhﬁ\te§ h©ptionally, wash
range of at |east about 10 4Mto about 10

Puiders madi gomprasepatioyt Ad Ve dhabat1% S0y |T@554ur%tw&ﬂf hypridization is
Mecflly 1Bls theRabout D9 HB%e%sﬁM%éﬂéfu% %6 bt 3D buishe

I ndi g constant o anti he SXT or CYR
pol yp&pdene PER ﬁpmgavbnohgdmgcle@tﬁdq primers| candre designed i@ use in PCR

WMF%O ALeast bou%rfeé[;{%ﬁ lj\r{%nven h@e%%és %%’th]I@AgM génomlc DNA

exl st
eakdotddyfrom efxgrdrgamsm @if unkicregt. fMetlE))dalquﬂ daes@mg Rﬁﬁl mimers and PCR

t| bod s an anti hody fr msn or .0
F?H%F%gge@ﬁﬁ knawn, in 5} éﬁaﬁ@g%rﬁe 1%%‘?Seds‘&c§a“é§r°°k et al. (1989)
u%fem@ﬁﬁé YA GIpBFATh A Mank@9(2ASed. SIOBId Bptidg Hd¥Bor Laboratory

ant | lymay exi st as an antibody fra rrent havi n

Pms&,tlfl@nalevvahh“g‘éﬂﬂ% Ausubgl Bvaptd, ( )a?urrgnt @ngSdﬁd‘lolecular

P&&B%gﬂﬁing Yo aH&"@%'nE‘SInc uatfgh& ANMBNGr Cloning (1982),
eX|st naformse

ected fromthe group
@&@I—QB 5t Ilnng ﬁbfal (Bds) (h820)| RGR Peetotds: HGuidato-Metpdbynd Applications

Eich L PO MR 050 U0 38 B9 TR Ak SHOMKes (Academic

Qfe%b (Niéve:Y oalﬂ)d afd IrmboghideGel faAd, @ds) Q0d9) PCR&Q&T&&HS Mavrewl (Academic

Y AT T A
IEIRET HihBE, ﬁéﬁédt}ﬂ’ﬂh&§ sith Glslbééiﬂtgpﬁﬁéﬂsb@ébén&bﬁq{fﬁﬁﬁr&,gene specific

are known in the art and include, for exanp
DYinterse ypaiohspeekic I ain Pert PR misERiThF By mersh éndsqlep liked

addre g%kmehladﬁxeesﬁ if Igz%égigste gtstgg riniors AYRHBES | héﬂeﬁ‘\gfor use in

antlb 1 es, SucC ose or exanp e,
DSRPat RMPORomap 2186 B4 8s<adm;$ phobxs tfetl thg deﬂvctlcm ofa§XT Qraaléli sequences.

Current Praotoc nl\/bleclar Bi o

o 30, ESURERLR MR PRl Asf SBRE) Bl or bining
Bppfadatlg o e q;ngpepﬁcmsr@mmmmnuﬁn aghe nzirﬁlboﬂlet hﬁa)S)b'E used to
or CYR

gpalgatb rl)X/ %ﬁq%tggmgﬁ@lqu{eg{ zgrgite asqtqw@ggg gltf %ﬁ’@gro &S’k polypeptides in
aPRVAPShAbR. |H§n %ﬁidmg WpBcifigalfyr O RIOBE vadétod@aHAt the antibody is
ani no aci ds. fera , an antlgenlc pOftIOﬂ cont al ns

gepableasf biading tosthe garggt p@yp@tldwr fragmeny therepfowith 4 higher affinity
?ﬁQn”R }ﬁﬁﬂ 16 ea?l' gl;ﬂ'gﬁhtedl ot CRGY § o@t& Y Sntj body may bind to the

specification reference to an anti y speC|
plypeptideYR fognykpe fteradd woth ¢ bniedinng\n@ntstantnnlth@ teunge Qf atnleast about 10°

glgqt {?Beg%ﬁ i@aﬁ)\gl ﬁ’ﬁ%gﬁ%@g{ the b‘ir?dmg ﬁ:(gnas m% is atoleast %out 10°M, or at least
about 10°°M, more preferably the binding constant of the antibody to the SXT or CYR
polypeptide or fragment thereof is at least about 107"M, at least about 10°°M, or at least
about 10°M or more.

Antibodies of the invention may exist in a variety of forms, including for example

as a whole antibody, or as an antibody fragment, or other immunologically active

- fragment thereof, such as complementarity determining regions. Similarly, the antibody
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Anti bodi es that specifically bind to a pol ypeptide of
the invention can be prepared, for exanple, using the

wWEeoofizeses SXT or CYR pol ypeptides or their nucP@/au208/d01805

sequences using any suitable nmethods known in the art.

For exanpl e, a nonoclonal antiZody, typically

contai ning Fab portions, nmay be prepared using

hybri doma technol ogy 5 described in Harl ow and Lane
frfagisoxishiaks | da04titidddy ﬁ/égi:;ﬁbph@h@g Yurldtiotiall antigdi288MingCaditlains, that is,

Spring Har baor  Labor at rre
DR GRGIIERT Shaim AT 4100450, (5 ARSI BHERAS Ay existin a form

deledtéb toas theRrowe icphsistingnuf, Putandti lomitédl B8 @), Fyg, B@b),ascFv (single
Kohler & MIstein, (1975) Nature 256: 495-497. Such
tleesm v dAbi (sinigled dombint antibedyb tchimenia antihodiesabi-spsséfic antibodies,

g{agg&gé’ié%p@la %dlgsel ection of antibodies fromlibraries

reconbl hant anti bodies 0 in phage or simlar
vect An&ntlbmiyvt/ﬁtagmalst’ nragperpaoduead b npdifyetiomaf a adle antibody or by

Eﬁggﬁemf %athgagﬂ{ﬁgom Eﬁ%}’bg’g@nmmlflitgg% belntgﬁi 13% f&n‘t%godles 1nclud1ng

A Bod}2FAgm¥hs,dat kadwn (ih98R) alelairiﬂ’ énchéde; fod4xarple, dynthesis by
wi |l al so_be understood that g%gl es O f)ﬁt;
Fasombinagh DVA| Gelnolegtan BEskile wee willi hpaware of methods of

Q}E{th&%% sntfddiek, l@ut:ﬂ aE‘ H{@é‘ d@é@hb&?ﬁi gSr: exﬁﬁp?e" tU@P&tBntqu 0. 5296348

elnvetlonrra bi -specific ant i bod

bmd1 eﬁusgbd g M |et: at ;(Edfe) Qurrentt ﬁmﬁoqgv#emaﬁml«gelwo&lology (2007), John

r.exanpl e, the anti body may have
spe %ﬁcslotng Ifugr one or nore SAT or CYR pol ypepti de or
fr agmefttrsbly hatilsafics e grepdotidt fram discietdyeegeonl ion diiagopents of the SXT or

m&lg{ll o hﬁe 8? {rﬁ%%tngﬁé& 12%:{'{1? BgﬁPgﬁt Odﬁﬁéq%iigé E? interest may be of
Eﬁt@pﬁ@te 1énpth, Ysudh 8 Froai tabb@ds &s ab@ndl Sbarﬁﬁﬁcacﬁdsc Preferably, an
antl dies are known in the art and incl ude,

antigepicePeryion cepteins cy least @Pmtte‘d bst/aBeds Pt ]e]ntlzP\B3 or 14 amino acid
43 |ssued February 7, 2006 to Garabedi an, et al.

an ent itled "Antibodi es that recogni ze and b| nd

phosptibe ybmmthmmogﬁ@@on oefeienes @ ancandipedyt spgaidic to a SXT or CTYR

BB i 96 M RPN Toetudf ] Byl TnRRpRifc 10 g fggment of the
polypqﬁtciewfmtbﬂestan ant i body t hat speci fically binds the

ot i Btbpdped gt Ry g B hep€ bE R imygyign can be prepared

16, Qtsiﬁm@@hé plirdfic?l VB bt OYRGllyfephidepianéir haclbiatacihnsequences
of the co rior to contacting the antibod i

th )
asiggrasyesui lénﬁ‘le dyrkngym; i tGpdr FYr FHATMRIGe2 T oclonal antibody,
?H}icr olgead Hﬁp{% Hab® 9&1%}1? ma)© 86 prephrel uSngg hybrldoma technology

i bod es can also be att ache
Bc@nbed](ﬁhﬁarlawr ayd bane (dsp btutibadhies r at dabaratey eMwn@d, (1988), Cold

3R0E B ety "ty calller Gl ThOEN, iETuflpolony (1991
Uﬁ)ﬂtﬂg{l\kﬁmolclbﬁal qulﬂdzhtﬂl?s. kﬂzttncgfl? aml;l;i(rjalcgri €986 2nd ed; and Kohler &
B T BE 86 R, S s 5 L AT i o

Efar BN beledtiAh dﬁtlb&ﬁeﬁfrbm i €00 foreb sibinast antibodies
| abel § i ncl .udi ng col | oi dal gold or coloured gl ass or.

i ahege dsesimilar Alcgtersaasi wellyas preparatioRept PAlYClBak ard) wonoclonal
AN RResI5) BihGzth3 138bi& or mice (see, for example, Huse et al. (1989) Science

246: 1275-1281; Ward et al. (1989) Nature 341: 544-546).

It will also be understood that antibodies of the invention include humanised

antibodies, chimeric antibodies and fully human antibodies. An antibody of the invention
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i ndirect assay, wherein, for exanple, a second,
| abel l ed antibody is used to detect bound

woraroraedsspeci fi c anti body. Methods for detect i PQI/AL2008/001805

presence of or measuring the anmount of, an

anti bodymar ker conplex includ¥ for exanple, detection

of fluorescence, chem | um nescence, |um nescence,

absor bance, birefringence, transmttance, reflectance,

elayf & dibpacifid astbodylhiviag b&iﬁﬁ@@;@acﬂimnmrrnb&smmme antigen or

elllpsonetry, reson mrror neth gratin
ewmeer %ﬁr@n@fﬁ o0 ToHY hwee%pﬁe.%aﬁaé??ryonwd re SXT or CYR

Q/g HR{eYor BaHds tHRRdofdgnd A difi RN hat/ 8 TRRAR §pec1ﬁ01ty for another
troscow¥ El ectrochem cal net hods inclu
Sl

antp@no rdethgdsafed theopreparationoftmpasised aopbodies, Ch’mmtlbOdleS fully
laﬁ' gﬁlﬂomLé}%fﬂFﬁeQﬁﬁsmﬁﬂecgrQQ%g{@?PEgt Hat O QEinfRGe, for example

m Croscopy assays sence
ai dcstnhmamdﬂmteg Stites HatmtrNo 06995a#3 PSSUédJEﬂ]byuam (7k2006 to Garabedian,

'|r1§’)§(18|r gd tr%a “éﬂ;l%f) i€y st,&];lto rrgg(i( a?h;o aﬂﬂuﬁg%g&? rilor)(/:fated human

gﬂc&om@dldaec\ég@t @ﬁcnmle{h@tis as@sa:yg safieh met hods ar e
escribed in, for_ exanp dinical IwnunoI%%Y (Stit

& TePenerally. @ spem f‘e@otemgglix RBPFiSEE Shi I CTR apggptides can be
%l@(f“vﬁ Jblod% Rh©OGYeci i@l Bndy HASHT: oﬁ‘tYR polypeptide or

ane, supra.’ Methods and kits for
@@gmcnu thnrevﬁeopmﬂw the qsmbodxd egn retiirsdsoameplid supppgrto facilitate

19% ype n%}?erﬁg %atloﬁ %lrf'gj\ilta: ?@e%gﬁg&gln gﬁzéj%tlbody with a

%arnplbhExzdﬁples: of srrhchmﬂ)bons u&hida; forn rexﬁi’riﬂen untretitre pldtebs beads, ticks,

and e t ti

B BueTaReeBS A tdies et o £ SBERES Py M Bl g pppobe substrate
Thgeselibéd ;ﬂﬁ,vaddressee will llmderst and that the .

of - oRelcgiRbigolebElEian dBm e Mol RaRgiEsComBR, Gee AT or CYR
g@{)fgbﬁicﬁg of t(RAIRERtSPIncHRIE, bit bR BiHHRE _It_o 3drochromes, fluorescent

I ng the presence of one or nore
dyésy radiolebrls, ¢ezymes such ppberse weisﬁhaxr@n@fc labeglinle pesphafase and others

or_a variant. fra e
681in§/nr9u used 1aoﬁ1e n%g%]togégeir?co La})el;/ggrﬁ?lg%@g (!3)?181&?1 g%-ror co?oured
fg[aagﬁﬁptastlct h&rdeoAltemtlvei;d,l thatmarkerah thy amopleataerticadetevted using an

th e | eot

8 R TR o BT RGS B0 TEOHIet ARG o e gt bound
mrke},s &E@;mlgwy 2, SEQID NO 4, SEQID NO 8, SEQ

DNO 8, SEQID NO .10, SEQ ID NO 12, SEQ ID NO

SEQ Msthads fop detesting thengesenge oEprymeasiing e, arg@@qq_f) an antibody-
é@g«%zﬁo@% (JJRI‘%QQ fgfl’exﬁﬁﬁel @et%onzgf ﬂ%ggs&&lcyoche%%lummescence

Minm@@en@l,—‘_@bts@b&(@e Bgeﬁ@g@chtrN@mltt@nceSE@qc[anm or4rgfract1ve index

S LD R LG Ay R ,R A . o i

SE@H:IDVM% gbide method or interferometry. Radio frequency methods include

multipolar resonance spectroscopy. Electrochemical methods include amperometry and

voltametry methods. Optical methods include imaging methods and non-imaging methods
and microscopy.

Useful assays for detecting the presence of or measuring the amount of, an
antibody-marker complex include, include, for example, enzyme-linked immunosorbent
assay (ELISA), a radioimmune assay (RIA), or a Western blot assay. Such methods are

described in, for example, Clinical Immunology (Stites & Terr, eds., 7th ed. 1991);
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SEQ ID NO 60, SEQID NGO 62, SEQID NGO 64, SEQID
NO 66, SEQ ID NO 68, and variants and fragnents

W@ b@pazssss Al ternatively, the SXT pol ynucl eot i deCTAy2098/001805

an RNA or cDNA encoded by a sequence selected fromthe
group consisting of SEQ 1D N&®42, SEQID NO 4, SEQID
NGO 6, SEQID NO 8, SEQID NO 10, SEQ ID NO 12, SEQ
ID NGO 14, SEQID NO 16, SEQ ID NO 18, SEQ ID NO

Reth&isQnl CEINBiol@gy: AftiBolies WCeH‘lBloE%@, k&luld@ 32 @AsafEQ. 1993); and
ID NO 28, SEQ ID NO 30, SEQID NO 32, SEQ ID NO

Hlarlowpb Lape.gP236. SEQ ID NO 38, SEQ ID NO 40, SEQ

ID NO 42, SEQID NO 44, SEQ ID NO 46, SEQ ID NO

48, SEQID NO 50, SEQID NO 52, SEQ ID NO 54, SEQ

IDNO 56, SEQID NO 58, SEQ ID NO 60, SEQ ID NO

62, SEQID NGO 64, SEQ ID NO 66,SEQ ID NGO 68, and

vari ants and fragnents thereof and/or polypeptides as
Meahbdsaad kits formdetention vari ant or fragnent thereof.

Th T.pol vy tid I Sl '

sequat P CaltBE Bioy et pRe Bl Bo i i Aroieeipqqgion of sx7
INGDHK% acili%QaﬂSdeprelﬁldeﬁE.?sb[SbrNﬁde(T aréﬁ?éﬁdﬂg PEJng %ts NgEQhe detection
and/oxgsefafipn I}@lelcsm%ﬁ mdelypsptidesEg | D NO© 23, SEQ

I D NG oo asp%EQtllléDirNgltlc% rovidel h%&gd 1, the,sﬁgel:t@)r{\@ cyanobacteria.
31, SEQ ID NGO 33, % SEQ I D NG 37, 3

Hbersblleegdd@ggelvnllnmdem@nd @&gtln@dmtmsof SE@qb@:tmﬁ encompasses

45 G A o LRl B g 0 ot

b8 irSHQ iBthd) afidl detB&i@g Melteseids oSaGE loD niNde B, pSEﬁjlcleotldes or

PRPERIEE R e el s o et o e T B RS dBp i Ssnce of Sx7

PeRAGCIedtideRe paXpegtie, Cd)ﬂJSvhﬁﬁntE?Xblstfragfments thereof, is indicative of
saxi t oxi n- produci ng organi sns, and are absent in

cvaobpgpEa i the sARRICSXT gene cl uster that do not

pr odyge §Rxi %&?ﬁd&ieo%@@ Cinby Cc%lrﬂﬁﬁset fDesehnurat %l&téaa\ﬁ%m the group
identified t

t A EQ ID'NO 14
(Cslx&l@)ng(céES’@QﬂDmgngoﬁE iy b?OL (S%Q p NG %I@Qﬁg NO: 6, SEQ ID

Ky B0 K B o nors s oo

d8] SEQMADANQand,SSEQ 1 NO:[1220 SEQeIDs MK: 24xSBEQ BAEOr 26, ﬁ!‘gﬂ@ ID NO: 28,

&%@ﬁ?‘rﬂ@ BT PP 5 SBINGT L SERB.NES A oy no: 38
GFERIMING: mmllp Nor 42sSEQNDtNe: aef $BQ, IDaNG: 46, SEQ ID NO: 48,

N R e e T o N

g%‘giﬁm@ Lol Sﬁ?rlﬁ‘Nb%ﬁ@%ﬁ)'}@ 6144SE ﬂfwo@%@es@gm NO: 68, and
I'D NO 20 (sxtG gene 2 {sxtH,

gyenantd @)d frgga@ntotheEof.24 (sxtl gene 11) SEQ ID NO 36

(Az)élt fyl\ltggrglltll%el%lq}ie ,?(Tvp% a){rﬁl@fe?n(% n{eféag%‘g{fgl%\léhg{ g]gfr\]JA encoded by a
Requehee s&écmd fradmths gfbuprboml;letm:gebﬁSEle ND: 2nSRYAID NO: 4, SEQ ID
NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID NO: 12, SEQ ID NO: 14, SEQ ID NO:
16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID NO: 22, SEQ ID NO: 24, SEQ ID NO: 26,
SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID NO: 32, SEQ ID NO: 34, SEQ ID NO: 36,
SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID NO: 42, SEQ ID NO: 44, SEQ ID NO: 46,
SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID NO: 52, SEQ ID NO: 54, SEQ ID NO: 56,

SEQ ID NO: 58, SEQ ID NO: 60, SEQ ID NO: 62, SEQ ID NO: 64, SEQ ID NO: 66,
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or cDNA conprising a sequence encoded by SEQ ID NO 14
(sxtA, gene 6), SEQID NO 20 ( XtG gene 9), SEQID

WONRN092W56& Xt H, gene 10), SEQ ID NO 24 (sxtl, PENAU2DP/001805

SEQ ID NO 36 (sxtX, gene 17), or variants or

fragments thereof. Additional3y or alternatively, a

cyanot oxi ¢ organi sm may be detected based on the

detection of one or nore pol ypeptides conprising a

SEQUENQRD:SE8, dnd rviakiamts aﬁE@alg&eh@ thdfeof SMUA), pSIFReptideN@s disclosed
1 (SXTQ, SEQIDNO SXTH), SEQ ID NO 25
§X‘F’I’Pra§E@thr ]%QS X), or variants or fragnents

t her g9t .sxMpdlysepin éen SHBSHEh 8h aBRAP LAl REuake selected from the
nor e cyanotOX|c(§g§an|sns The anot oxi ¢ organi sm

BrouprepngsiiReeisTRQ dB AP e3 O?EQ)IUB I HPEQIP N A. SEQH&I\YO 9, SEQ
PHRS! [ LLRTRPNITAL sRH IRO: 1Y E8EH D, Néh??,lcs}gb;ﬁ? %?@.019, SEQ ID

or gani smis®a cyanobacteria or ’a dinofl age

- Ot 2, SEENHD AN Oe2, SEE) 1D HOi 2%,eSEQ dD, NOhé7n&EQdEsNDor29, SEQ ID

Nhohn sh AL EO D YO! 55 B IR0k 37, $E05D M8 39, sEQ D
d&ll:enté IS;E{ng]; N;(ge?j?;smgm N(Yi;m?sm upl NO’S/ i4d,iGSEQrI]IrNB: 49, SEQ ID
RO R 3 At 4 SRS I NGHS) ko 36, R0l ¥ 880 gh Moy 59, sEQ D
N@Qﬂu sﬁgqmﬁbe 63 .¢Ed lngm@ 65 §EOUID N@ﬁ%vssre% Q‘fIOS@Qand variants

1, SEO ID NO 83, SE
a&dfrw@ntathﬁ@ofm SEQID NO 89, SEQ ID NO 91 SEQ

09, Sy b4 e i Bl Bongs QBT Y lustr onist in

Sﬁ(@okih—pi@dudlﬁg or@EQIﬂsDahDarelélﬂseandongamlsmamtb the SXT gene cluster

H&?%e n(% Zgﬁalgc:geﬁ%%voﬁgt e%p na Vﬁ gﬁ%rg Jéaae Bg/lerglﬁed that gene 6
R ASEEHD NG mqqg@acge(sﬁz@ G{SEQdIU NoON20hezege A0 {sxtH) (SEQ ID NO:

33) e o SO IS0 350 o ase | Sy (N TBSNOS2by of the SXT
galel\mlstgr]are Rﬁ%@dt@ NQno? nisARhhfprdficeRaxitorit | D NG
D NO 101, SEQ ID NO 103, SEQ
I D N@ccqltdﬁlgl)SEQ mth@ asper? , the iy ntjonrovides agmgthod of detecting a
ggnoffl(g(tl o% nrsﬁlaqtﬂ%%gth{) {)I%EI’I?CSTCH)‘? 1&%@ & LN L?S% 1HBtMe method,
rrse seguence se consi st
aﬁd Stefectibg NOcy&mtoﬁEQbrgﬂmm bBdd BEC Iﬂeﬂ\ﬂ@mlﬁ@f <8EQOI IInore SXT

88, S ID NO 90, SEOQO | .9 | ., 94
Seb S S RERE FeAEosgSt Sab it SEQID NI 1A ene 6), SEQ
NONGO20 (R %dﬁe"@ SBEQ4D 628 0534 géi(#610)SEERIID NO: 24 (sxtl, gene
108, and SE8 NO. 110, and vari ants or fragh ment "
dhkrSER IDTNE: BAVEHEoB@enkl) e Ol BT Al fagapss e(rafs fyiditionally or

§1§Q W2 RING cindtoRic SrighisnlBeRe daketed ﬁﬁsea)ﬁnsth@ defection of an RNA

ndr ospernopsi n- produci ng organi sns, and i s absent
on cEN@ammpmlw a sequerce@RFOdpdrhy QEDNO1 Hufisxtelp semst 6), SEQ ID NO:

?g:{sxg %&%é' daggﬁ%%ﬁlgé‘é (D 55819 e r!#ﬂtc% ‘gﬁ? DA ne 11), SEQ
dBtNO1 360 Gx oY aned DR or mrgamoslfmgnmytsfthcrbdm‘e Addmmpalﬂyser alternatively,
t@P g&%fe)t ec(%) g)ggadl?{% sy e AL 2R PRRE T RhO U BIn of one or more
polypeptides comprising a sequence set forth in SEQ ID NO: 15 (SXT4), SEQ ID NO: 21
(SXTG), SEQ ID NO: 23 (SXTH), SEQ ID NO: 25 (SXTI), SEQ ID NO: 37 (SXTX), or

variants or fragments thereof, in a sample suspected of comprising one or more

cyanotoxic organisms. The cyanotoxic organism may be any organism capable of
producing saxitoxin. In a preferred embodiment of the invention, the cyanotoxic organism

is a cyanobacteria or a dinoflagellate.



10

15

20

25

30

the detection of a CYR pol ynucl eoti de conprising a
sequence set forth in SEQ ID NGO 95, or a variant or

WO e@gieasss t hereof . Additionally or alternativePgI/AUR®S/001805

nmet hods for detecting cyanobacteria or the nethods for

det ecti ng cyanot oxi c organi sn¥ may further conprise

the detection of a cylindrospernopsi n-produci ng

organi sm based on the detection of an RNA or cDNA

conpln &irfaih embetiments of drciavationythShigthdds X6 dedéctingrcyanobacteria or
vari ant or, f ment thereof. Addition

fie P ade fon JFELTRE BRGNS rafiiaes BBY, TG, Savoing, ap dgtecton of

Bhe biRorEC TR g6lyheElcotales 6f OYR poYypeplidsias dc3ed BErin8Ya variant or
further conFrlse the detection of a
a

Epemarir therser nbpe i Fopeuidlenside meaaneamiTisg Seepaypnaetiglected from the
gﬁiuﬁ%ha 1r%f @E&i%wbywm £D SIS %wmmweae@@e ID NO: 85,

fort I'D NO r a variant or fragment
SEE BYNQ: r87af$<51Q1§B I\@p&tSEQ hi2 N@v%htSEﬂ 112910 QésSEQ ID NO: 95,

S £9571 60819510914 1YRIMACKED BTN Kk o 105,

SEYEIONac 1 67,iSEQ HD NOPA9s &l tdtanter eﬁragmemts dfereafe or

nor e angbacteri The net hg rlse tai

T RO B By TRl S5 3ETR' DR Brcoded by o
BB%@&S&l&fseQﬁ&c@%eH&E&ﬁ%h@‘érW@dn@ﬁth@ﬁSEQ ID NO: 80, SEQ ID
g Iy e%tﬁl des as discl osed hereln

Q HR N1 83, HEQ PP N@nés ﬁQ (B?FNQolg%%%Qe@c N§=$9, SEQ ID
yﬂe{élﬁ?(g% NOTo¥ @bﬁ(g'i‘bSN@f 03 f?ﬂg‘iﬁtﬁot b?'@@b IU R0: 99, SEQ ID

i ndi'ca cyan teria in sanpl e.
M@ ylii ¢ SEQt IDdN Onel 93 cBERrIDsMOa 1 8B ik dle Nei bQ%(S(EQ HbrNO 109, and

consi t|n of SEQID NO 81, SEQ ID NO 83,
§Ei‘j‘"|eg K% % ?DNO 87, SEQ ID NO 89, SEQ ID

NO  TFhe CIRQJlibeptide Ay onfpris®alNeuenbe sébéffed PofdQhe Eroup consisting

fa%%@o@ Nge *ﬁﬁ&lﬁe%eﬁ%@?@%? Yoo B P i &S D No: 9,

aRd) I KONt SHO €D 8. 94°~|SERAH§1NO‘GJ6YSEQ|"H® 1@16?98 SEQ ID NO: 100,
pol ynucl eoti’de na¥Ebe an

BN 900 0 SR Mo 10, SEO IR 0L S TN @98, pnd SEQ ID
NG 85, SEQID NG 87,
@@Qﬁéf ‘i\’l‘gﬁ%‘éﬁ @ES e T\%ﬁg’éw SEQ I D NO Q93 SEQ |
NO 9%&¢ 1ﬁE@drthN® d@@misegem KGyrIo(SESEDI HONSD) Qf)ﬂhe CYR gene
D NO 105, SE
LRI YRR RN T -

mathy gRepCYR egeﬁa)clmefpﬂhms o ao$ pastee eylirdrespeettopsinmAicbardingly, the

s e bt et B i
m@ﬁ@ﬂl@ Sngé'the%‘é@fgg}l BI: ¢ @%Sroﬁé@rﬂ%zﬁﬁgggﬁﬁmg?{%ah@m based on

11®6det$EQ1 pba KR uqmucmadswpmlw seqrencexset forly inat@ ID NO: 95,
f t |
3 a J grﬁe&t% gﬁk‘f# ?,{%eroofqugalglghﬁﬁ{e?lﬁ%%%wg]é’f H{éemethods for detecting

I'nventi on ecting a
cyariobactesper thepsithogs Gatudsterting cyamiteric legaisnnmay durther comprise

tion ne 8 The net ho r
0 e o < SAARPErop o frsfFish! Sark SR the Betection of an
RN & Gri dMNAh&mprising a sequence encoded by SEQ ID NO: 95, or a variant or
fragment thereof. Additionally or alternatively, the methods for detecting cyanobacteria

or the methods for detecting cyanotoxic organisms may further comprise the detection of
a cylindrospermopsin-producing organism based on the detection of a CYR polypeptide

comprising a sequence set forth in SEQ ID NO: 96, or a variant or fragment thereof.
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presence of a CYR pol ynucl eoti de conprising a sequence
set forth in SEQID NO 95, or a variant or fragnent

W@ b@pazssss Additional ly or alternatively, the neChau2d08/001805

detecting a cylindrospernopsi n-produci ng organi sm

based on the detection of CYR7gene 8 (cyrJ) nmay

conprise the detection of an RNA or cDNA conprising a
sequence encoded by SEQ ID NGO 95, or a variant or

f r agheninotheer aspect, Adidi friventidrl yprovided termethodefor, thehaletection of

rreth d for detectin L sper S roduci

st 106 SoDk Pluese wil PR aFt R e BlegictEg Syanobacteria”
Bi&ibnﬁﬁéﬁ%&l e d&ectidat 6ftdmen 0P fmére CHAnBAKERNT THE method comprises
conpri sing a sequence set _forth in SEQID NO 96, or a

obteming a srmple fofrsadn theapethed, (and detesima thermsRaT e anéc more CYR
%&% bR Bﬂgolggﬁnﬂ@st, ROgSc15 Q0 HRLE Orl dEhriad BHORAMIEN tiRreof. The

rrsing t tection of CYR sequences or variants
preséncaguie AR polynedéotides,t pelypeptides, i ere vatiants or cfzagmmtsothereof, is

ol SRR R e 1 T o e e
Thle f%ﬁed@?ﬁﬁ ypn?pi&mtlge mgy wﬁmﬂﬂsz s saqueqeleseieted from the group
S ie 06 SER 1o KB T ki3 SERID 500 SE RNO: 87, SEQ

| |
ﬁnﬁ’f?d gggil%ﬁﬁo ﬁfg&@g[E)NﬁbD@Nosﬁgﬁ) P?EE“% sle@ II$E.© 9, SEQ ID

§|§Q99DSE@I NO:46h ISEQED 1@5&@%0 21@5 §E@ IﬂgNo 107, SEQ

YN op Py Pl o RER R 34, S5Q 1D NO 35,

NO. Aﬂtpnﬁﬁ@lyﬂMYR@ol)wermimaym a@EQJAD)r[\@Naoencoded by a

Rt Ml ont R A s RESRRT D FFsE A, sk

?nggstﬂg {Iﬁgﬂr%:SEf’.Q SHY) INrDJthasi;? GSEQ\IBrN?nm;, $BQ ID NO: 93, SEQ ID
N sk Se- adSBR B e S B Raspq g avo: 103, SEQD

W%BC@E qbﬁr@@q@ﬂssgllbhf%gﬁ%%g%g%§%@%gheﬁme@f

| D [\@16 ﬂj’ Iggnpqudmaylcgmpggga [SEsygnce iqiectgt’@o]n[jhmgo%p consisting

gsRé 15118 gngﬁ}% LHSEQZ%P %%118%{?\'(5)@%6 HQN@ZSS §E@ ID NO: 90,

SEQ BENG: D2NGE@ M) NEE®4, SEQCOD BiD: %E@EQHD@O @6, S@QJD NO: 100,

|00 RE P00, G016 L s RED AN o 0 15

g\is@ Ngg élﬁigaﬁgﬂsg)gfﬂ@neﬁlégeﬁl\lgﬂ ID NO 56, SEQ ID NO
2, SEQ 1D
| D N& aBBthe‘SE@qu °I(|C§Ee gBYentqR g BnP Védr?glo‘? r'ﬂﬁﬂ’r%‘ﬁto detecting a

thsiReh eﬁﬂéﬂs‘ﬁ{-pﬂﬁh&’l ? RirkAsin dascdl &Qk&saée&ﬁfnebmcmrgeﬂe 8 (cyrJ).
varlant or fragnment Thereof. The SXT pol ypeptid

dJoapnetbodh goamnafm Albtatnin & a sepkn dar g%q @bﬁlwmfm taﬁé detectmg the
B L TR s Ly R0 R0 55 o
hraNant disfraghrt! thersof. Aldditicpaily oD dl@'namgc;lysﬁ@ method for detectlng a
cylindrospermopsin-producing organism based on the detection of CYR gene 8 (cyrJ) may
comprise the detection of an RNA or cDNA comprising a sequence encoded by SEQ ID
NO: 95, or a variant or fragment thereof. Additionally or alternatively, the method for
detecting a cylindrospermopsin-producing organism based on the detection of CYR gene 8
(cyrJ) may comprise the detection of a CYR polypeptide comprising a sequence set forth
in SEQ ID NO: 96, or a variant or fragment thereof.
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NO 21, SEQID NO 23, SEQID NO 25, SEQ ID NO 27,
SEQ ID NGO 29, SEQID NGO 31, SEQID NO 33, SEQID

WOER09325SEEQ | D NO 37, SEQ I D NO 39, SEQ | D NO/AG2008/001805

SEQ ID NO. 43, SEQID NO 45, SEQ ID NO 47, SEQ ID
NO 49, SEQ ID NO 51, SEQ IDB&O 53, SEQ ID NO 55,
SEQ ID NO 57, SEQID NO 59, SEQ ID NO 61, SEQ ID
NO 63, SEQ ID NO 65, SEQ ID NO. 67, SEQ ID NO 69,

and Kaedriaii emdodinfehaoseiht Sntdneivaothe héthedsofoh @letedBMe Cyanobacteria
the invention provi geéﬂ? met hod for t.he detection of
EPTAPHSIng dhe detestionry, |ISPRHENSERd PR YaHaNT, T | fragrpnits therepf further

Edapridehthed@li&dion0sF Bhe Gt NRbreager |p@b%§cle6t’i@§'maSX?5pdl ptides as

det'ecti on of one or nore di nofla el’'l ates. The nmet ho

diselpsgdsheseininrai variant of fagmenetherol.use in the nethod,

ool y S O MLIEICBAES TP BippSE fleoflRnfe Hikcted from the group

consistingof SHQ D NOayntEQ IDhNOeas SEQ~|H? NQis BEQ &P MNXT6, SEQ ID

REL S SELSRHER S0, SE0IBIRG! £ 3meRin K5 205R90M Ngy g $EQ D NO:

1 §1ES AP INO: mwSEQTImmaapsEQtchteonw SEQMID IN@: 26, SEQ ID NO: 28,

B RGedt BED DO B Al P 35 o no: 38

@8’\1@ N®: @E@E@M s%i—;gnb EN(NOM %Q $§QQOD45\|CSEQ4ID NO: 48,
6 D NO 20,

IDNO 1
SEQ P NGSEQ, BBQ\KD m SKEBQ DDNKQ Qfs S%E@llw &@Q ID NO: 58,

ST P00 TR Qe NEERAL SO 56, 555RG B N0 6, o
%@nls[hﬂﬂ@a@xfagtsﬁg@ebi) NgE 46, SEQ | 5) NO 48 SEQ ID

SEQ z%eml tthg(f W%gtldesgéy%j glrga\lg encoded by a
Nguefct, se&E@dl fRorh@he @%up%&lét{ﬁgl\@ SK3 IDaNO: SlaSIEQrIDSN@nd SEQ ID
6 GBI NG D R AQeSERIDINA d e BRIDHYO3 14, SEQ ID NO:

| petls -Hlae
?6%!;@?1%%@%83[\%@@% 20 SE%%EPN@OQQ %Imgmb ZSE@EUDID NO: 26,

SBQND NEb 25556Q [P N: 33 SFsE@lrﬁQN@ f%@ TBEO! GAAEEQ ID NO: 36,

450, BP9, S5 Y e, A0 07, S o 0 4.

S8 BENO:DISNGEGBD NSEG0, SE@IDMO: SEGEQ INONO364, SEQ ID NO: 56,

35 IR RERd D NS R A0 B R IRANOs 54 S ID NO: 66,

EEQ\D® Ne&, 655k6M Varibls ahd fra@E@nf Qh&iof Xhd/oBERDLI s as disclosed
58, SEQlDNO 60, SEQ | D NGO 682 SEQ | D NO IgzlpalhgéQ w0

h@eNOOTEBan@EQ‘ﬁEBT&@t eofand variants and fragnents

t her .
ari gﬂ% Sg(?dé r ag ﬁ?aﬁg (glg%:nﬁ%gh %?({_Il_ﬁ)@ %éidrh‘:éf]ﬁ‘éd&e s@Fect%d from the
gmuprqosslstgl@f%@rhﬁl\é@l 3 S lleiN@: 54 %5‘1 rbrﬁEQ] NO: 9, SEQ

B Sg%(ﬂp ﬁg.‘ig: §§§6b%5.015,3sl~:§’%9 NG s PR 13, SEQ ID
NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID
NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID
NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ ID
NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID
NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, and variants
and fragments thereof.

In another aspect, the invention provides a method for the detection of

dinoflagellates. The skilled addressee will understand that the detection of
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ID NO 11, SEQID NGO 13, SEQ ID NO 15, SEQ ID NG
17, SEQ ID NO 19, SEQ ID NGO 21, SEQ ID NGO 23, SEQ

WO BpobeIs2b, SEQ ID NO 27, SEQ ID NO 29, SEQ PCI/AI2008/001805

31, SEQ ID NO 33, SEQ ID NO 35, SEQ ID NO 37, SEQ
ID NO. 39, SEQ ID NO 41, SEG9D NO 43, SEQ ID NO
45, SEQ ID NO 47, SEQ ID NO 49, SEQ ID NO 51, SEQ
IDNO 53, SEQID NO 55, SEQID NO 57, SEQ ID NO

58inofHsel lates’ N@lcoﬁ%ass%EQlé 81868 on6aT, onSES? rhéteNBho fidpell £1642 The method
ID NQO 67, SEQID NO 69, and variants and fragnments

compEYT oktainingresample fog usq in the msthednard dfteqiingiBe presence of one or
R0 395 gleviiicldBfes & il Meds HSBEG 8Yeif] or a variant or fragment

conpri si‘ng one of nore g@%ﬁot oxl C organi sns. The
theaendt 6‘ e qarcﬂegem o8 ¥ Thpglytieclentides rpakyreptidssa mobeaciantsi er fragments

nd/ 1ve%?ﬁlenoﬂl geq{ak%qgmeasta% le. Addi tionally or

erh accordance with the
mst hths ﬂJéEopdljaﬁrdldoedel mayreopnipeise us peqhende ofelected from the group

PROTInE IR0 08 NG 4 NBRaY S0 v SED R AGT AR T Nf: 6 seQ

m@@@n}maor sEqueoew SB’Q’I]bGN@ RSB B NG 18] SEQ ID NO:

cont rol

RS FQBINENEN.SECOP 810 dEn SERIONOA 2, SHOBRATGT 6 SEQ ID NO 28,
’E‘éé ﬁa NO 'sﬁfhb%ﬁ@sn %Eg 1BATD! §4 CORYTOSNDY 3@”§EQf ID NO: 38,
nmor nown S$pec s of cyanobacteria and

es or stral

GERLTID a2 4Q;t$s.Q 1A Nanf2, eSEQrIDuN@ |4f41 SLQdJPdbRk é6wSEQ ID NO: 48,

S5 BN, SF35 b aR0. 5210 B0 4 SEQUBIN 38, 3P 0 o 58
saJ@mENome smlmmm,aﬂla@m@ GmSEQeHlJINO 66SEQ &D NO: 68, and

exa do%rom sal t ter, fresh water or a blue-green
tsﬁﬂ agments WEweti vel y, the sanple may be derived

f r OmAﬁteh?aE%@t ﬁ[eySXPLﬁoq?ﬁ)ucﬁzuﬁhb Aayab& uhtmg oxO&DBIA encoded by a
commercial source. It be ap tg)recl ated by th

sequeneq sel¢rsed from th@gmescoaﬁatma oiSEQIP N9:ed ﬁEQeLD]Né} &, SEQ ID

B0 SO e M5 IR S9SB4 SEQ 0 o
$6j S$EQIID ¥Qah® ke 8 INO:t29, RRICH Nhk 28e$EQdD D@S@ THSEQ ID NO: 26,
SHETO NG, KD aLA6 SRR BNEE S 1 8B e o o0,

SEHQ@ Dy 38, SEQ FOrNOxan$EQ IDMEOC wanshQADeNa 4agERelD NO: 46,

SR ol 48 S TR OG0 50, SERIBRP: sov S5O Tmnbionsd: hR D No: 56,

H@fiutbass %E(E‘I’D 1€5260) SEQLIDENOY 8DOSBQLIEY N®: ey SEQ ID NO: 66,
sel ected fromthe speci es Cyl i ndr ospernopsi s

SEQ BINQi 68, Tamd \aylantscang Sremesissthgreof candinrs pelypaptideg s disclosed
ﬁgﬁ: Jedelas=TcTelo] o?‘ﬁ%bﬂnﬁﬁl%% ¢ Aphani zomenon b os-aquae,
a

fi zonenon sp zaki a natans, Raphidiopsis
cur vdha, SXAH pblapepside enay pompxysng@yla amiho eicid sequenheasstosted from the

circinall d

S o S ENEL 2 03B) PR 8907 S5 o oo, sk
zlpmd)cgblﬂqmy N&dBeSEQ EXIND: a5) $BQ IpeNer az] SEQ ID NO: 19, SEQ ID

exandril u rodl ni um a 1.0l

N B o P thTbiNRa S ares BeNEhaios R Kb REme. sEQ D
NSCHV HBG oH NOVES, SIpaboioxbs, SPOADERO: 37, SEQ ID NO: 39, SEQ ID
NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ ID
NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID
NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, and variants
and fragments thereof.
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or genera in culture collections or from environnent al
sanpl es. The nethods and kits of the invention nmay

W@ k®o/1ssenpl oyed to detect cyanotoxins that aPCUALR@B/E01805

in other animals, for exanple, fish and shellfish.

Det ecti on of SXT and CYR pol yHucl eoti des and

pol ypepti des di scl osed herein nay be perforned using

any suitable method. For exanple, nethods for the

det et saiplef fobAdseatitl aCdrdariee| wihictheomkitieds alesliribed herein may be
pol yp cPtI des di.scl osed herein i nvol. ve e use of, a
E‘FSPF‘ﬁé? oh FR/BErIHRS &ﬁ?.%meﬁwt?%e OF AT The GrBRQIoKigpPraanisms

8y veYhePsH MBHCLRRAbLARS AR} HREB mdRS dindflhgdaled. Additionally or
techni ques and assays in which the skilled addressee

altgrnativiely, aesample faraise ip pegsadasee ayith the ayethodscdeseribeddierein may be
S5 PSR e RSPSIUBIEL SO0 By e g o
sdmapla f(ﬁreae tin accofdande methathe chethands dEScubed béretnhingy be a comparative or

techni que), .anti bo based assa ch as ELI .
FOTHRY é%vsl??efofrfxman%ymsaap ORI ek Govdp sl rdEe orggnsity of a
whinebadtdttn amdloradifoflagRllfes, wammng&&mmﬁr%sm draneierknown species
may be identified are generally known in the art, and

aF %r%@élfr%@&!’aﬁtéfla éﬁ‘yﬁbﬁ@oﬂ?’ge@éqe? .gan J . E et al.

(Eds) AP & @ Q&‘Bh‘@anb@ W%QB@ h{éth%‘ab QB&SFibed BBréln Lmay be derived
John W Sons, Wal ke .. M, (Ed) (1988)

Row rany)tmumeTelahncme wesaamdg mﬁy Nasi @euewroemn@bwmple The

S¥O el n Eurlglcha Igg)% ri nc?%?gg&gl %Sgog}itsfﬁég&&%sg)es}l water or a

Bhhe; gré&mr altggleblo\z‘ar.lﬁl;;ernﬂaxnly{dhk saiNplé. miagrbee denyide fro®Xa laboratory
and CY“&? %‘F"E tides discl oaed herein may be detected
BYPrRe SE TS P! & SEPMEEPHSP Yt ri ¢ anal ysis. Ot her

exanplwigl K apprédiatéd By MRisH el thef a1 thhh&edﬁétﬁ@d@ and kifs (ﬁ:‘ééTosed herein
and CFi ? pol yg)eptl des are descri ped,, geng,
e grerily suabledian dotsctingsany, PRAFRISNS. me\z igh 1 ‘and/or CYR gene

gtl‘é Drestht AAntable aﬁ@ﬁa%%a”@ wﬂlﬁﬂaﬂéﬁle@%s R§¢Tthe invention are
I cati'on No. \/\0/20 7/056723. In a preferred

emircablnsnay bF setestedniyemt the orders ©sgidlatarialesn Chroaqealgsd Nostocales
2 lSPl]go a?algé) tﬁo‘%[ﬁt&ﬁﬂ? % 25‘1%%5&? ?sagt?t?d gli/()m the genera

I'on " of eres
rzmhlyma,asfesta&)amcm@aﬁ IRiankmtklrmgO.gmdlamms Phatmidium, and Nodularia.
Ebrldl pecifically to the gfd d/o CYRse%uﬁgk
br Sx4plF e OEnPhaFEIaY o8 SISPied oM JBe SREGiRy, Cpiadrospermopsis

PaRbrbhie 3 S EQYMHRIG SperMopIi e vaciBsvsIEls AEWTﬂZO'JSQ |Appeptbmleront ®alisporum,
anal ysi s u3|ng nmet hods and kits discl osed herein my

kﬂgh@mqrwoédlowawq» MPAARIEImENST e Unszakiyietins kel dioeyis curvata,
abﬂeqbvbépgﬁl sz’aiﬁhe%og tg%HSAhébﬂeﬂ& eércuﬁﬁﬁorE;daHﬂﬂe)é of suitable

eor an e cultured prior to nucleic acid
dmﬂogelmsngewhnc ghe snﬂtmdsowdohwapf thenmvientiny arguanpéiceble may be
(o) e I
és%ed: ﬁ'\g/{nr%lﬁ %EJI%Q Iﬁ&agggurga SUC in V\a@gmg!iﬁzﬁ{;ﬁ ’¥he methods and
kitsief B ¢wventby aiaylﬂlmch&empﬁuydddbf therditdovely of anbvd:lﬂmpatotoxw species
extraction_and @ i.fi cag%on of . nucl | C ac

ShEFRFLY ! Y}gfuﬁegc tipns of fiam eayironmen ?lrﬁ?gw qso}qﬁ%pgthods and kits of
aeNafvehtion kVAIso bet BpRYEd dh deRLe c@fldNime that faetumulate in other

animals, for example, fish and shellfish.

Detection of SXT and CYR polynucleotides and polypeptides disclosed herein may
be performed using any suitable method. For example, methods for the detection of SXT
and CYR polynucleotides and/or polypeptides disclosed herein may involve the use of a

primer, probe or antibody specific for one or more SXT and CYR polynucleotides and
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exanpl e, in Ausubel F. M et al. (Eds) Current
Protocols in Ml ecular Biology (2007), John WIley and

wW@0vg/12956%; Nei l an (1995) Appl. Environ. M cr obCDAD2008/001805

61: 2286-2291; and Neilan et al. (2002) Astrobiol.

2:271-280. The skilled addreséee will readily

appreciate that the invention is not limted to the

speci fic methods for nucleic acid isolation described
bb@peptideal’ﬂhlmbhetedﬁquea khheé assayhidwhizh eheskilepakisesdedomay utilise a

the inveption. i nv. on _may be or

HIEICB: BFOBE PO S7aHe TGRS 106 PrF §F ARy D1 Ta B CifioboVbElcotides and
RUEA8tfded Ghdudl ifd radXamples tihe ?'i‘n@fasé RRaif ¥édofi6h i(A1d @Mfed variations
purification of pol ypept| des for the %H oses of the

of bist feghniaye), g@w@ﬂw ba,se ASORYSi Tchhes ELISAANdaflgw cytometry, and
ﬁﬁf@sé&?gwc&% s by Winkh 988 s&kT nd @YRa{)olﬁéﬁgﬁﬂas disclosed

rrent otoc S |n roteln Sci ence (2007
‘]Mﬂeeymam be Qinmgﬁed are; gengtalgknown in khe ar( Bdy a(elmg)queﬁm example in

? s T ¢ rl\/lg’gth d?oc Il’r ?em 3¢ erl?> : C)l( ohn Wiley and
et &l PP YRS ol AL Seierse” Q¥
Bbﬁ§ Ghét Wlalkef | o V1, §Bd) BIQSB)ZMMEBMMH chhmqyese Meékdalls in Molecular

Ed., Springer- VerI Yor Y. I f . o~
Gilost RO Gen R R Nl Sois Borkof SRk Pelgin Purifcation:
Plncn&s Ak Phdcitd 86, Y. dS @ingRt-Vierldh L W&k 1Y drk aNION FoRBgample, SXT
preC| itation. Protein purification techniques

and t &BRe pobypeptidesi ﬁtﬁCL%@d bereing maay e | datgefedy byo, western  blot or
ﬁé’c?lrngﬁ tgﬁgﬁ'ﬁc a‘ﬁg@glﬁér)ﬂgf @ﬁm{plegw ?t@?lg k?lll&hddgtfglr @etdeRRtion of SXT

ugat i on, tration,
amlrmpnlspdphdesearp desxirived afor @namlaln,dlm UH Pgmhyngéé&ﬂﬁs US Patent

SRRl A, AR A, 91048 R0 Bction e

twWiereotf/0ser23be det ect ed by any suitable neans known in

the art. referred e i ment .of the |nvent|
SAT A @rﬁr-%% efl%qrato%%%ﬁ GBS g fisreqtier of SXT and CYR

PBRbElesRdds ARd pUl'ﬁ)@fitldel@ §s BSfeRiAOa6 aﬁ&ltlbﬁl o lDN& Gtdrfl€he sample
pri'mers can be désigned for use in P reactions to

ﬁrmtierreyt tsxmolsmeraskchaip seactign) wing pra@ersfthatfybridise ﬁpﬁ%ﬁcally to the

ent P
arrpl In?ybgg?ﬁg é;qg\?néy of Pgﬁeb%taé}yﬁ%\én? %f ?et?ctlng the amplified
keqenoessenger RNA ( MRNA) derived from
(RTe Peeid R o AR G Ope S SRS SHIRRS Gy kits gisclosed hercin
|nhd’jﬂ Heﬁﬂltﬁa&cd f@ihergdanisia Bighdrdh hﬁﬂe(pcfultﬁliﬁd &, ashirdividdal species or genus

prinmers S|ngleseC|f|c prlmer ener at e
Sreoliess pAEsOrBeY thie AsEaneY P BE: i ok PHEF & "iCHEiE acid andlor

?@f}lpb StideYisOlaBORbE Qﬁ&nﬁ[\}eﬁe hecleiddid AR1/dr fypMBHEORSY be extracted

desi gni ng PCR and RT-PCR priners are general Iy
Kireoity ffﬁmtellwlf@lmeléﬂda@ﬂ)@sdﬁt@b lag water s#raple%szrabim-ereen iglgal blooms.

@gfg?ﬁl}taﬁe é‘l;étﬁl k lbe( %{?chlgﬁ ralhgvr}{un? {) ﬁg&l&c nac1ds for analysis

Meinigahe membdahnd Mﬂ iaeeritmn agt gerierd) 1y(kt@8®)1n R8Ot Zﬁdlare described, for

GRERBS RS s Mt BhSEEACREr ¢ Bpedl M Nl Hipiictoey (2007),
l75m wmdarﬁes‘,éranﬁxc Netlan (IQ%SSQpp?CB\&dnaMagnoeml 61:2286-2291; and
%\fe@@g)ee%f}é@ V@I&izmﬁﬁga e o5y a8 E%ngﬁ i ily appreciate
that the invention is not limited to the specific methods for nucleic acid isolation
described therein and other suitable methods are encompassed by the invention. The
invention may be performed without nucleic acid isolation prior to analysis of the nucleic

acid.
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and Sanbrook et al. (1989) Ml ecular Coning: A
Laboratory Manual (2nd ed., Cold Spring Harbor

woamonz2uses y Press, Plainview, New York. The skpP€T/ati2008/001805

addressee will readily appreciate that various

parameters of PCR and RT-PCR 4 ocedures may be altered

W thout affecting the ability to achieve the desired

product. For exanple, the salt concentration may be

var i 8ditable trhethbdsrdom nik caxtrhcmqneawd yeifichtienefopolypeptides for the

of the aturati on, anne a ext ensj on steps

Bl sks, SR kAT R SPREMY: KBRS HeSRas, B R GRen et example,
WEOPliging . Byt A @dsPEunakid Iadtdéeﬁem @v&r@mcmme a(aoon)t Jahn Wiley and
nucl erc acid avail able o ajount of

SenpilaeeValkgui f &d- (6 @r%f‘)c?\’émlgrgm ilerhrigyesn Methpds in Molecular
@5619%; S1iRAnaUBfsd, "Clifiéh, U asts S@&%sth X. 0{1 oBYE PPE@SEPYrification:

I nvention are typically ollgonuc eot i de ypical ly
b’ennnlgleatanﬂé’argttlcabb@t Ed., SpongastVetles, N@Wéﬁﬁlﬂ{ N@G Examples of suitable

g.v ggé %)? %rd)tgl n Xt ¥ 'ti:ﬁo:% 1%10 U %’l‘mé %?énhéétl lgg %ﬁ% éol gla rysxs, ultrafiltration,

hﬁhgtdmplandn e\mmermp\mﬁgqnlon abdlqumbm |stutab6e mmhmmckdlds, but are not
th to ab 0 gth. The

LRifelcl: dRuaEBBEe P ARERY s I ERAPO TR SsHRG chromatography

danffighesh, eI BltfatioR YankRoni 8@ sul fate Prectpifatitheinddbn exchange.

di fferent applications, includi nc% but pot limted tQ

PCR, Rr-aperdanged Withe thr matiaslssandokite et dg é%‘fqné‘ﬁn’ongT and CYR
g&}%cl&\ﬂaabﬁ%ﬂ %QH § or §ugﬂa @5 HREREGE R bdBetRbR %&eﬂxyt&\dltable means

sult e net for "exanpl e, direct
&hewn cial tlu’yrattheslins aopre(f¢rtﬁd| ngl adichent fy thet iimventipn, SXT and CYR

opri.ate sequ t r
RRRRSRE RS, SRNRRERD. M n | PR, P PGR, approsch
‘Mig@hlctebﬁd?fphﬁ‘&rs vard be |'d|3thgmc{dll foe, usdka) fire PR mtlmmlet;b amplyfy SXT and
contain s i.cient ement.ar ases t.o enabl e the
Sk BOLYREIGARS G Foe T CRARD. (S FRGOPaRSeH, Pl RGRtTss the PCR
'aH@hHQﬁloﬂ" m&%@aﬁﬁ DWA QEON®) afiplifie o mgengaemmg (mRNA)
bases that are not conplenentary to bases in th

devyadafiem peierscaranseripiion gbsvignaed 1ot rﬁ%\l%?%\t(BT -PCR). Known
St PR 15&1%?%‘( URORotOBRRe® XS, GHEHhONs Ring paired primers, nested

anplitication primer may I ncl ude addltlonal bases
foiimees; asipgle specifice pfimers, ofegenarais t prirgersogeparanasific primers, vector-

%ﬁ%o n tl'g?rrs]t %aé-ﬁé nf:n%n?&et%ﬁeg%&%}%dmflhl\?ee{;} Olkfe h?){()i\?/ f(g de51§mng PCR

gﬁdtl ROUPOR Iﬁfﬁﬂex@ tairé ge@ra:l}gam:nvg(( irctheraybands mabdascddsedn farhexample, in
etection of on e

Geiee K¢ M el @kp) Gurrens Broraiols i Malesuigy Hiotbey (207 John Wiley

ahd s3td, BRNMManlatlsSt &) ModERIdOCNRRg 1825 02802581; Afnis et al. (Eds)

and 36 res ectlveléy or fragnents or variants

(HA0RICR Knatoeolsnd] (Gyidsr toaMetpdnend elpplicaion ddsedgnic Press, New

SLIRE TG, Y AR CELT TR B ATRSAR MR vor

IIIDuN@ld IEjfand AHds§ SEX9) WCMOMethd,S Baruql S{E(gaql@qmregsg)New York);
E T D

AL SRR 91 20 ik Froniel Aipdprelfonual goa ea. cod

\Blphhg l—ﬁﬂﬂﬁ@ab‘@ratdi@i[’r@ﬁl}l’lﬂhﬂﬁﬁ[ Newapakl e of the

var i e w004 st e Toaq B foorepile Qe bons pafaretrs of PCR and

RT-PCR procedures may be altered without affecting the ability to achieve the desired
product. For example, the salt concentration may be varied or the time and/or temperature
of one or more of the denaturation, annealing and extension steps may be varied.

Similarly, the amount of DNA, cDNA, or RNA template may also be varied depending on
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use in the nethods of the invention. For exanple,
sui tabl e oligonucl eotide primer pairs for the PCR

w@epbigisesat i on of SAT gene 6 (sxtA) may conpriBEI/AU2008/001805

first primer conprising the sequence of SEQ ID NO 70
and a second prinmer conprisingpthe sequence of SEQ I D
NGO 71, a first prinmer conprising the sequence of SEQ
ID NO 72 and a second priner conprising the sequence
ﬂfe SnentDLNlcldid acRl hvdiRblepor WY optanglr afiouig dfivemplate required for

guence qof . SEQ ID NO. 74 and a secpnd
: wamt AR IO o oo REEICET TeEESq B9 s w@ﬁog f1d kjts of the present

RMVelBon GRMB)icI1) DligBRuIEAHABE ¢illySh&hg bt N@st Ztﬁ)u@rsdn@cleotldes to
second prirer conprising thesequence of SEQ

abeuti&9rnygleotides indenath,nerg typicallieehnsind@ n@ﬁlegEtss |HDI€m®h to about 50
p@cl%ﬂie ér? ?eg@?l?r s% E\'fgla'xrm{;l% c§1'1 QO(H? § ?%ﬁgllégtﬂfe@ nqﬁengﬁgo about 30

pri ner npr si ng the sequence
Shcledtidedlan 1drigth.arltheaskslbacloadiirgasearmumill cmqgmssnhrg thergrimers described

equence, of ID NO, 11
BT REF 8 ok At e Pl g ot it o
gggl IR]DIGPI\%Rdir’rlli?ﬁ‘segﬁpﬂ)bE.ﬁ fdmllie @a&ﬂfo:né‘dfﬁg’gtdﬂ CrResgyedices. of
uj t abl e ol j gonucl eqti de prjner pair
for tREChRBMeS ealt Po RIPRreg Y gBK éué%(‘ %\wufmg, for example,
Gﬁgaf éh%ﬁn@alféyﬁﬁks@rdr r@’&mﬁg HRA | rRitRetiém 8f %ﬁﬁ‘éﬁﬂ@t@ Rbucresd. Not all
a second gr|ner conprisin e seqguence

bﬁseSEQ th@ merlrmd reflecy the sequepes mﬁ rthe mla@u mgleﬁwg to which the

BEHAFOER bR, LR D ARy R gy bss

@habge) theqirudrital bylidizeto thatensplitor A tphignea mplyi dlsociacludnmesmatch bases

SAT gene 10 .xt may conp rise fir

S e PeHON EBRE T P ST B AIND heses g emplate,
Bﬁt FRherCABIekigheW td e htendhan@és ﬁiEQtHe[DI‘& uﬂ:&S base extension or
Sui t abl e ol i gonucl eotl

fiu rs f (%J’
AFAPLIfIFAtoRt i Prigter SRAY d GHEES{% ebﬁm@s ig the form of a
frésﬁ%éwﬂr Fé% itish E‘QJuEH& Al LIS REE, t@ffac‘ﬁﬁgd c@)dﬂ% ofithé amplified

and second pri ner conpri sing
Mence of SEQIDNO 126 or a first priner

compr i3l B8 dlGn REINEN G5 GhoPbRudR o @R 2o 5562B8sed on the
» R 3 PRI g

pri mer CONMpri e “sequence 0
Quictdl of onhd qomuml efQsXH gemr 6 A )y SXT'gehe® (tit@) SXT gene 10 (sxtH),

R stens: T gngr L0 e e cbelaRbd B B8 I° 323,034, and 36
2P edtiveBH OB i ¢y orC@ifahisThétgof h@d&ﬁﬂﬁl@ﬁ@ﬁalt&ma‘ﬁﬁ@yl, E)cyanotoxw

NO. 130, or a first primer_ conprising the sequepce
SERINISR KRay bedetented based ©grfhe ﬁ‘Fn{)eﬁ%?n ebARTF PEPEC i phe & llowing SXT

ﬁﬁ%éﬂ?cgéeoﬁxﬁﬁ@ﬂcglﬁ@o 133 s¥he §EQ|Ibquaﬁjﬂr§§ﬁH%SEQ|Ib NO: 23),

that " f ment's and varlants of
WGV é‘iﬁ@ﬂDd‘i@cﬁ();SX@f (S 113 N3 7 csrcfrmemﬁuoesw@nws thereof.

10 (s a8 I oty AR g ot Yapabil or 40 Smplifying
slesqstatede@(T and/or CYR sequences, or variants or fragments thereof, are suitable for
use in the methods of the invention. For example, suitable oligonucleotide primer pairs
for the PCR amplification of SXT gene 6 (sxt4) may comprise a first primer comprising
the sequence of SEQ ID NO: 70 and a second primer comprising the sequence of SEQ ID
NO: 71, a first primer comprising the sequence of SEQ ID NO: 72 and a second primer
comprising the sequence of SEQ ID NO: 73, a first primer comprising the sequence of
SEQ ID NO: 74 and a second primer comprising the sequence of SEQ ID NO: 75, a first

primer comprising the sequence of SEQ ID NO: 76 and a second primer comprising the
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In certain enbodi nents of the invention,
pol ynucl eoti de sequences derived fromthe CYR gene are

wWa@ledea2esas based on the detection of CYR gene 8PCTXD3N08/001805

(SEQ ID NO 95). Suitable oligonucleotide prinmer pairs

for the PCR anplification of 48 ? gene 8 (cyrJ) nay

conprise a first priner having the sequence of SEQ ID

NO 111 or a fragnent or variant thereof and a second

RigubRde JTBEQIDING: $EABRE prifer Exhpridhd\Be skd@eriee of SEQ ID NO: 78
fragment thereof. Al so included w thin_ the sgl\o@eﬁ; tt%e .
piich @e BRCONG\REHRT O POTRPIESING they seQueRre ofr SEReH) NG Ther first primer

ihd | ' | i g hgecokd | prifl ising th
CARFRULL IR PR TR0 IBPAES) 18 g Rt comprin e
segenderdftSRQ 10 NOel I4s er offirstipsinegssomprisingrtherggauence of SEQ ID NO:

SETRSKL 7750 U PP S BASGRARY R0 0 No

appropriately so as to enable the anplification of SXT

and/ or, CYR sequences. Suitabl.e prijer seguence be

ot or SRR BhSHREEbd PRISTDRE RraRGrPD ORI G gete 9 (sxC)
RiaQ CBAHPHSS a Mkt RHitherUdbtiRistrePBE séRithed 0PSEQTIENGRCA8i2ad a second
of “suitable primers for the anplification of SXT -
BAUIED EOTANTSIBS dife pRANENGPRYT %E_;leﬁj DG Héd oy gq% RrimgE cgmprising the

%@E%eﬂ%(g H 09 158 6n@ B sbidnd Pritheropiais ¢ @%\ge%érbf SEQ ID

ondary structures. 'Suitable nmethod
Aal1P$i s of the anplified nucleic acids are well known

o L0835kt e ARHRLR BEPTIGBFoLBET s 10 o
ﬁqaga:l@ﬁfp;ﬁ@@ ﬁ;ﬁrb@}ﬂﬁérl donmystiserch the @eciui:n&‘qlz();)f SEQI—H{JNP: 122 and a second
Laboratory . Press, Pl ainyi A rk); Ausubel F. M

efimar .Cor’(‘IE%sé’)‘g %GFP@WPCWﬁlgﬁlépyélhé%ol ecul ar Bi ol ogy

(2007 5ita08 BliY¥RIc0AE pRafRS paikd for th@mpHfitaionSofeSXRkene 11 (sxtl)
Mol ecul ar C oni ng (1985)_,, Zg

Ia ] 0-281. Suitable et h%?s 8{3 _
arallopEipsisot first erignes cpmpBing the seaeense PHIERAD e 124 gF SEQ ID NO:
§3810R4 gge%)glld ﬁrﬁ&.téoﬂ‘m?ﬁfn he siftlehlt SBYEQNMDRY): 196, & first primer

precede estrictiron enzyne di gestion, and/or o
coiprsing dbé dequegoerndi $IHQ TeINQ 27 aogHosespind priper comprising the

conpris i el ectrophoresi s or pol yacryl am de

g e&%@%ﬁ@i‘@%—?‘?& t echni ques conmonly used by those

Sﬁi | LSdithHle Phgorﬁfcleoﬁgé pAaRApaits fon tid alDplfidatiagrofifXT game 17 (sxtX)

the basis of _size. The concentration o a o

FEAYy/RRBHRY1SE 3 T8t PW“F%%O’@%TS“PW“F&F%‘E%%PF St @?me@% g a second

E)ﬁﬁﬁ:ﬁ' léEanH_siﬁE'théf: S¥qRhcd BESHE IBND:t 18D, P RF AR ipdi®r comprising the
a

oncentration o arose or polyacrylam de w_l |
sequenteopSEQIBNNOs A 31 1iad ¢ seeonsk Primer eopprising;thersequenge of SEQ ID
%,dli:,,?ti ngui shed. I n other enbodi nents of the
i nvention, SXT and CYR pol ynucl eoti des and variants or
f r agmatht sskiltedr asidiesses) wile refogaise ¢t Hyagnientsged ghriants of the above-

sui t.abl robes. The probes .of, 1 - AV [ S

S oD B HIS R 1 o B S e BT s
di3G), 5xThche 1 e (sxH SaTesnal B(ssup oS T genesldisserAy esuefices.
variabl e Ien% for ex rH%I,e be_tvveBefrtl a%?ut. 10 ved from
nucl ed® cgain cmbodiments, pT SaN¥SRignHRR!VRIIFHidE sequnogisderived fro
itk @0k gehd AR defectt@PRsAUR e detection of CYR gene 8 (cyrJ) (SEQ ID NO: 95).
Suitable oligonucleotide primer pairs for the PCR amplification of CYR gene 8 (cyrJ/) may

comprise a first primer having the sequence of SEQ ID NO: 111 or a fragment or variant
thereof and a second primer having the sequence of SEQ ID NO: 112 or a fragment
thereof.
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sequences, typically by hybridization. Hybridization
probes of the invention nay be genom c DNA fragnents,

weDNy129sayyment s, RNA fragnents, or other PCT/AU2008/001805

ol i gonucl eoti des. Methods for the design and/or
production of nucleotide probB¥s are generally known in
the art, and are described, for exanple, in Robinson
P. J.. et al. (Eds) Current Protocols in Cytonetry

( 200&)s0 id€lidedWithin thedcopens thd preserlifvdntibn lare WMriagts ald. fragments
g]%l]%; )ew?pél;, ?%f]@%gﬁglg&; c};nr}g'}/bﬁ%fl&oqc ki Id%lrez%g%g\gjl Cfsg recognise that
MQ'l@\%ﬁ'ﬁ@ﬁ i ANInfiged 16 thaBRY SHRE ¥pdWPidigrimer réﬂelﬂghﬁecp@h&i alternative

Spring Harbor Laborator% Press, Pl ainview, New York

maien\mumocs meay alsio benseds provadedcthe primgry are ézelgnezlsmpmately SO as
lé!h aﬁl%tt ﬁ%nr@%/@earﬁyo?@flfge ubfles e%ﬂﬁ{m ﬁmrﬂélr sequences can
em ca eSI S techni ques, or exanpl e

b @lspzlnmdledsbye rthased skiled phothe | &6 tusmgtmctlnmd sprosakrdsowithout undue

exagg'nengpwmaﬂgeéocq_lonc)%égl%bleeér}r%&?:rgs Rfe'\ﬁ ﬁﬁy%/ﬂﬂ“l of SXT and/or CYR

§Fudits mad bb). RterMadednby Nach 4368 743) G+Cheontent and the ability for a
di et hyl phosphoram di te pet hod (see Beaucage S.L et al.

$e9eF I ETRPIRIGE JeEPRASFESIUEIIIeR59- 1862) . A net hod
for %%ﬁbﬁbﬁgopiﬂa%ﬁl@ tﬁ@ﬁﬁmﬂﬁﬁe@ﬂu(ﬁeﬂﬁgﬁ hl%%élpkﬂdivn to those

support 1s describ U. S. Patent . 8066. The

ghidskimn thie arhend mpedﬂsp@bﬁdn‘@y %@mw@b@l,ﬁ@@lhﬁg)ok et al. (1989) Molecular
rpora | N, f a ac

eotnéngto 4 Lakora ﬁ?qﬁ@[‘%’e r(2rfdg t?gl o) d)ldt %ﬁ)gl g ﬁlcntbor Laboratory Press,

Plaitivieve, Newd¥oek)e Adwsleal i Ihedl. dtaal. eEdquCWrentnPmeibselm Molecular

. M I Cur ent _Prot |s.in lLecul ar .
Bictpag20p Boperin Withy NPy o aneRfstanisri A eiudiz Cigping (1982),
380-L 80 ISR tARE tiFods o€ hllﬂlgsﬁ blupe afptifibd ABdlEic utids ifctudg, for example,
acet yl am nof | uqrene, ronodeoxyuri di ne, di gOXI gen n,

gelrdectropBoreyis Avhich By 95 ERa%/ROY eoRrapRled by Tgstrighen Cngyme’ digestion,
ad/or %Pul:lechez{c?&t éeﬂﬁe&ﬁn% h@efmﬂg&fop‘ﬁﬁbésf@e N icBMPHse f Marose gel

exanpl e chem cal ot ochem cal i rmunochem cal ,
duecxm;émretsasl or oplyggerlmmd@, cggbuetectrephmms; elechngues neomppery used by

nd kkfcljl%d mv\ﬁl}rgzﬁ* I}gregé aPzRo P?ﬂl i td Bff tpé%a Fs of size. The

are apa g specitica
tomctahleatml yDapiroske or qfolydlteylamuienm the. gdhen darge padi é&ermmes the

be used to litativ or guantitatively,.detect
et 5800 g e ol apdopBhs, Spboealifty § agarose or
ys& vRAN evillMiidsefe fdeperddn@ng@iteislel 6n thOADNSE fedfgments to be
i bodi es are generally known in the art and

é’ég’égq“ﬁ@é in, for exanple, Harlow and Lane (Eds)
ANt 'Ihqgﬁé?sembcﬁn{'{éﬁw Bﬂl@rlﬁvé\[ﬁﬁﬂabﬂ A EHIR pSIYhetiHded dnd variants

Har bor Laboratory, N I ga Current Protocols in
bnﬁugIOqugyhe(rd(ﬁ'gmay bGddﬁentgd ijhg also 9Asuiteble peodiE® s The probes of the

TR

H’e‘l‘ymb Ermmawgatchsdtlﬂ@ seﬂluéllmﬂas b ghriabie leagthofarrgample between about 10
detection, for e

cy
PRIES A6 AT JoBRang, HisleqHaaira KEnBith 1 fifggtion, 4 homologous
& Sﬁd@t typRdally By @yBidizRemy Hmmdb&tlbﬂtp?dbésoofathe invention may be
substraté al lowing colorinmetric._or
genomic DNA fragments, cDNA fragments, RNA fragments, or other oligonucleotides.
Methods for the design and/or production of nucleotide probes are generally
known in the art, and are described, for example, in Robinson P. J.. et al. (Eds) Current
Protocols in Cytometry (2007), John Wiley and Sons, Inc; Ausubel F. M. et al. (Eds)

Current Protocols in Molecular Biology (2007), John Wiley and Sons, Inc; Sambrook et
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chem | um nescent detection. The invention al so
contenpl ates the use of secondary anti bodi es capabl e

W@Roobi1zedsshg t o one or nore anti bodi es capabl e BET/AU2008/001805

bi ndi ng specifically to the pol ypeptides of the

i nvention. The invention also“brOV|des kits for the

detecti on of cyanotoxi c organi sns and/ or

cyanobacteria, and/or dinoflagellates. In general, the

kel. t @ 989) Muéedut‘ureﬁ‘tdnm-cmrﬁmbiowom Mazast (2de edgelrld fSpring Harbor

baPHsEY ot BV oh b etlas 2t MRl &t AL M R Clgning (1982,

80128t Nifcle%ﬁ@@ eotest HRY €S .prépayeds Ulok adXlampley et chemlcal synthesis
%ﬁgble of. detectln 5AT and/or CYR sequences of th
19PS nioFagxawle. nthey ahesphadiesier end . PhQSRbQITIRS!Er Hﬁ’th"ds (see for

UGRE ~PL b@ﬁz t bmb‘% | L
SXGARASIAE e 1 TROm) MLabEs, a0 Syl B10. 1579)

Mcttbcﬁnaym@if 68yidoadt EiS. datemeNei #3303 b r@e@tylphowhoramﬂlte
'n?e"i’t?od BAIEALe & fsoff ISt ¢ gggy;efepaﬁed? bETEAGS, ii’?859 1862). A method

presen e o nmor é nucl eot
hexi gyp&m]izdgsolfgsnuhlerﬁides en ahﬂomﬁad salid wppartuadt:soubed in U.S. Patent

ifaggﬁgﬁéthereof The SXT pol ynucl eotide may conprise
e selected fromthe group consisting of SEQ

| D NOThle Né)rSE@ bﬁ)tH‘dangmtlo%EfﬁaE/ DN@beled BEGhddehd¥aliord of a marker to

fapl 1thcheg ﬂ'@ectl@ l%g(l}Ng}qgeg\dors %QoelgﬁNgoalnélﬁgegfgg lmgggc acids are

Elgscl}lg d Zi%r e%Qpllsglr{\lgélsQaf% FS@ kpalh@dsg%ur%gp@t&'@s in Molecular

BinlNgy (3607)SEQ1III DViey @d, SOEQ InD [ﬂ@amptys 1[qbleN@=1ar ers include

T QAT TRENTI T ST Y

%oreSEﬁh) ﬂhd\l@dldi&;lveSEQobE% NQ. BP, 3SEGHDIND. DeRctiGkEQf the marker

64, . S I.D NO. 6 EQ ] D NQO ndvrlant
faeagichicredt Dl Eyna{wrx}@'% Biiipdpedt ' ifhhochemical,
Biﬂcl’l@ﬂﬂfdaﬁ%ﬁ'bﬁ@tr Raechiqddéd or cDNA encoded by a
sequence sel'ect ed Fromthe group consi st n&l@of SEQ

The geethady qud kits of deeynventign algo ergepynags eusg o'iz'gg@odles which
e i

i yN: uszd to @EGtatIveN@r c@@ntngmly BetRgt anzl@nalsm)m@mmre SXT or CYR

e B el B i

‘génerﬁﬂiﬁgldnmn dfe, alBEQd| eshitbedd &), BEQ@xamphO, Harlow SBQ Lane (Eds)

ID NO, 52, SEQ D NO . 54, .S .S D

311507 e NG i S, i et B
Id311Y6h, ERrremERrdBdNO in SBhmidiboya(198my; SGadidlg,f MiﬁﬂBI@h&l Antibodies:
t hereof and/ or polypgﬁtldes as di sclosed herej

Vaicindes end P ’faé@ﬁfeﬂt% dnded; am#H@WMﬂVE’@pﬂ%é) h‘&g}lre 256: 495-
97 P il Carftibodidh ntﬁaf?“dgE Q@rﬁ%é{ﬁ&i: %o Saelfu%f'&ﬂrcfrﬁ@ rﬁ‘llb%tg detectlon for

group consisting o
NEample, BEQlAVD cOmedry, m@mmmhmlstﬁ@@thgr manahoseqn the art.

A[?ternatlveISy‘, t§e %ntlgoyo may beSEand t(;\ICg s&l?s’traé Qlll)vgmg colorimetric or

chemiluminescent detection. The invention also contemplates the use of secondary

antibodies capable of binding to one or more antibodies capable of binding specifically to
the polypeptides of the invention.

The invention also provides kits for the detection of cyanotoxic organisms and/or
cyanobacteria, and/or dinoflagellates. In general, the kits of the invention comprise at

least one agent for detecting the presence of one or more SX7 and/or CYR polynucleotide
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NO 21, SEQID NO 23, SEQID NO 25, SEQ ID NO 27,
SEQ ID NGO 29, SEQID NGO 31, SEQID NO 33, SEQID

WOER09325SEEQ | D NO 37, SEQ I D NO 39, SEQ | D NO/AG2008/001805

SEQ ID NO. 43, SEQ ID NO 45, SEQ ID NO 47, SEQ ID
NO 49, SEQID NO 51, SEQ IBNO 53, SEQ ID NO 55,
SEQID NGO 57, SEQID NGO 59, SEQID NO 61, SEQID
NO 63, SEQID NO 65, SEQID NO 67, SEQ ID NO 69,
angolyaeptales sliswhded rharping ndrsa tvheare afr. ffdgwenp thareafe dAriyssutable agent

S%B[e?éf I&%ng ¢ tanI %néo(ggg%%rﬁg%c‘%)s( Id)gltlge{:?n?ﬁrlbtfc’qrrrﬁga)-’r Bg 1rl1<c|11tlded in the

Rit OSSN Efig Otpls ifiEl€e prifidrs Probesldentibetiss. or

pol ypepti des as discl.osed herein, or a variant or . i

f r agHevite aspestelle InveRtomsprOVisss prifcior iei detectiay of eyaspbacteria, the kit
I f [ St

PR RSB A o R MR 8 S mor 17

pdlyngieotides dipolgiseptidasiaswdisdlesed dergind of p agnanios frapmertdhereof.

Al t erpat §wel he S y 2ot | b RNA _or.

DL oS AL OHBHEE 4 o AR e v

cansstiag iof $BGY [ISED1 O SEN IANOSEQSER NIDNCQ(H, SEERIDINGIOS, SEQ ID

REsgnSreblt N6 4B ss i G s m N S SF AR dpvpo o vo:

38, SHO) MD N1 20, SEQENNO: 22/ SE%GID Noopa t oD - 26, SEQ ID NO: 28,
consi sting of consisting of SEQ ID NO_1 SEQ | D. NG
SEQ I§E§Q:%0Né.EQz§? N3, SEQID NO: BEGEQ IRANO0336, $FQ ID NO: 38,

j . S, NAh Sife Y :
$E0) NG, 30 SHIPANY o g NGB i 98005, 890 o s
FERQYRUNQs 0, SEQ HANQr S%Q%QBtN@e&oS%Q IIsNQ: _ﬁé; BEQ.ID NO: 58,

) n Nein , apt | .
SB0, BER0P40: 540 o930k SR PR 88, SO IDg28) RS0 6, o
odrigtoheSragnenethpredte a sequence sel ected fromthe
o Nl ERatv e RSk popucleptde Bake 3 RGkGr Gl ertoded by 2
duente@eldteli@rond Ghe '\%E»in |cBhd¥ding of, S%@)'Iﬁb!\@,- SE@.IDSKQ: 4, SEQ ID
NO 79 I D r 113, S I D 1 114

I SEQ E SEQ | D. NO

N 6, 8EQ IONQOS, SEQ ID5NO: |16, RER IPINO: $2PFQ Iﬁ%oii’é’, SEQ ID NO:
TSGR e |9, 0 538 A RIOIpAC) 28580 o2
$EQ IIsNQ: 128, NBQ 2 NO:SKD SHY NONQ272, SEQIPDDNNO34,1918Q ID NO: 36,
S0 16535 8p FER490 e B 0 9% 4815 SERB v
_GEQ D AQTEIY] SEH'IKHD m:650,{SBIEﬂD&ﬂ®:t I&II’ERE(D rIBFN@(:)Gﬂ,CSEQiID NO: 56,
PLETLAT: Sh5dh p E  EARBBAF BRI o

sﬂg B NO: 68)ahd 388Rits GAD FRsRetls tHEESLC tand®r OPSlyPépties @s disclosed
CYR pol ynucl eoti de and/or CYR pol ypepti de sequences as

bersin, exaveriat ef fagmentheyeefi ant or fragment thereof .

The &R el g&g@é ki 8y WhpASIRA | find R ¥&tich&Ptd18&ed from the
conpri si ng uence

group consisting of SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ
ID NO: 11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID
NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID
NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID
NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ ID
NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID
NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, and variants
and fragments thereof.
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selected fromthe group consisting of: SEQ ID NO 80,
SEQ ID NO 81, SEQID NO 83, SEQID NO 85, SEQID

WORRIBWSSSEQ | D NO 89, SEQ I D NO 91, SEQ | D NO/AD308/001805

SEQ ID NO 95, SEQID NGO 97, SEQID NO 99, SEQID

NO 101, SEQ ID NO 103, SEQ48® NO 105, SEQ ID NO

107, SEQ ID NO 109, and variants and fragnents

thereof. Alternatively, the CYR pol ynucl eoti de may

C 0 np Allspepravided dnaikit éorctha detdetion efocyahetorittaganidhvA The kit comprises

dedb S ence sel ected fr mthe
?fs?r}qqégcmt fefséeﬁeftgl j€ %rﬁseng%@ | 95ENR5, glgie R’gg@qlgmcleotldes or
E@ &tideSES Uik Elo N hefdin, o'?EQathtl\@fra?ﬁ)enﬁE@ebD NO 89,
épDNo 91, SEQ ID NO 93, SEQ D NO 95, SEQ ID

N Fhe B0 nobynydieotide mu) comPRies a Fequenee) Sefscigd; fropyg the group
SR PortO NS0 B0 e 265584 N, 208ecangvo: 20, sue
IﬁWQcﬂﬁam@earmn@cﬂnﬂmedeth@mﬁl sing a sequence

;elee ewé %X h)gE‘BQT ﬁ@cagéﬁdseg'g*%?.‘%fﬁb%‘g% gg\yf\Dgncoded by a

Déqueliéd, seRicfad| florNie gidup cﬁi@tlh@of\BEQgID NGEQ4 ISEQUD NgB;, 20, SEQ ID

NG? 2203E0IPNOHAGEL IS Naselh g Ve R et ey’

NG Fh0.sxansb p'tlﬁ@trﬁaya&%ﬁriwtaihlﬁ@ @él@os‘equaﬁe s@lected from the

| east one addyl?ﬁr onal ent” may be sel ect ed

E5CAMSOBSISHNEOTH QORESt BQHR NG 15 SER I@Nee.zg "SEQ ID NO: 23, SEQ
AHNGS gﬁ(@'ﬂgN@ 9b€5d VA \/D‘nﬁﬁ‘t'sta?&)h?ﬁrﬂﬁﬁtgﬁ{er&rf probe may

conprisé a uence’ sel ected e group consisting
of SIEte |4D 1biat (m'blageﬁE@dyDbN@lylmablantbagGml fantthe alstection of SXT

f t t,h

AR RBEP by BB RG . R Oy be
Istifne€, Qifpdritibody odta probs tBypnay ad: &:lxtembbﬁcaiﬁ)hanﬂy, ntye tphimers or probes
presence, t he esenege of .one, or nore

UV RIPIss R SEReNET SeheptshoompithegrosB caﬁlsg%msoéosﬁr%l%ﬁp 70, SEQ ID
@Jo a7 VIBE@ M NO: 72 ésamfmlb NbersdEQ TheNOF 73, SEQ ID NO 75, SEQ ID

ynucl eoti de 7)/ ri se a sequence selected f
R T 550 oG-S, SEQOID Dty TSRO IBNO: eSS RONGL 13, SEQ ID
19}5'2 @%@5@% g@d\@%@&? 11%5955359115\@0 81517 §§@IbENo 118, SEQ

HE(N(DDI NOSEI D $EQ 179, SGQ D NO:SED, SBQIDR NIQBIZZSS@Q P NO: 123,

S 17 il SPREL S 125 8R Rl Vo ) 28, 580 dniR0): 428 Seq 1o o

P28 YSEQ IBAVOH ¢297E8E (D eD NORNW, SEQE INN@N31d 8EQID NO: 132, SEQ ID

sequence selected fromthe gr COI’]SI ting of SEQID
NE- 133, SERHD MO, gac V@H}tﬁ%%% 3&'@0 ‘D NO 87,

SEQ hpc&@m %boﬁﬁ@nis%f'\g 1r19/(1:ntlo%'5@é latsN@r t1@3detsdlEeh Iolpcyanobacterla
QID NG 97, SEQID NO 99, SEQ ID NO  101;

eEanrmtcmr Ongaalsnﬁa@ay |_f)1r§h(9r cggm@nscgngqagj W 6} admtyonaggqut @apable of
g%ﬁ o ngngr Yx%r’: aRYR Ilél@&fﬂé%ﬁd/&p%ﬁpf gl)yégtl&wgequences as

e may conpri e a sequence Select &
gfsola)ped:hmemsdm agariant or fragment thereof.

The CYR polynucleotide may comprise a polynucleotide comprising a sequence
selected from the group consisting of: SEQ ID NO: 80, SEQ ID NO: 81, SEQ ID NO: 83,
SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID NO: 93,
SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ ID NO: 103,
SEQ ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, and variants and fragments
thereof.
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of SEQID NO 82, SEQID NO 84, SEQID NO 86, SEQID
NO 88, SEQ ID NO 90, SEQID NGO 92 , SEQ I D NO 94,

WERHQNDSEEO 96, SEQ ID NO 98, SEQ I D NO 100, PGEQULI08/001805

NO 102, SEQ ID NO 104, SEQ ID NGO 106, SEQ ID NG
108, and SEQ ID NO 110, and 4%riants or fragnents
thereof.In certain enbodi nents of the invention, the
kits for detecting cyanobacteria conprising one or

nor eA@tt@ﬁﬁhS'el Orthé h@YHebﬁ%mﬂfbtﬁl@ oM &Gﬁpﬁﬁ&eﬁ ribonucleic acid or
variants or_fragnents_thereo rther conprise, at
CemBlemsRIBTABNA Pereded Ry @rieaeenss se skcted fiamy WeEronp wmsistips of: SEQ

BN0080, [she) BN F1y8He! 1erhiodes, g/ IDNGAF5, SEQ ID NO: 87, SEQ ID

pol ypepti des di scl osed “herein, or variants or

NQidife $ES 1P ¥@o?1, SﬁQIBm‘Op%yﬁQIIBoNQdQ%%@QdWQ $d, SEQ ID

OSSP G ISMBOIPE IR 1950 107, 5vc

BE@I(DDGSIQn(BvarﬁE@aInﬂ)fN@neﬂlﬁ th&aes). | D I\IO 12, SEQ I D NO

NO, 16, .SEQ ID NO. 18,. S NO.. 2

| N5 SRHEPAiCInaY FOmBRYS 4 BNPEPOSs coupEs g eyluence selected
Iﬁ%m ﬁE@rdda stts&g ofSEEQ I NO: 832SEQHN NO: 8 SEF ID KR 86, SEQ ID
2D @E@Emm@% .59, S IPNROP2 4 SEQSRAD e Elﬁ?gIDNgﬁa% SEQ ID

i
NP M3 50 L i ERASOIE F0 4809110,

ID D 1084‘“‘@@'19 N T an&giants d fragmentribiersaf: i ant s
and ﬁ{‘gl 9 0P ohOGA&: 1onalpél$zmﬂ’%& Bée[)kﬁectécf1 %(C)ixqu%nyple from the group

pol y P48 may
Sexﬁmmge)fipenlrmi &dtlbdsdju arfdeprgbesu . ©uotablegirimgg afpr@EQnhPcomprise a

pggu,q@:e sfg(gt@.ﬁ@rpﬂné@oug OLD§%% (56 M%?j\ll p E@ I%(&@;?IO‘ 112, and

{Briang-had @a@&ntslt%eresEQ ID NG 20, SEQID NGO 22, SEQ
IDNO 24, SEQID NO 26, SEQ 1D NO_ 28, SEQ 1D NO

30, SE@atisrepecs the mrentian Meyidewa kg theysiestiopet cyprobacteria, the
%g %5;{?% zﬁg@s{ 91 nfl@or é@tlhg t réét%ce %’t:e% Q:n%@of one Or more

I'D NO " 50,
I@mlwﬁ@leosaeg ormoN@epades asgigclopedigrempor gﬁtganmmgment thereof.

GQ?REE&{E '%1?@% 6%1,ann }\)G/I?srl aEs? gh glo?el&%ed %%Ql the group

tcbﬁiaﬁfg ARHQID PO YPESEQIER NO: 83 sﬂﬂ@ﬂammessausm diD NoO: 87, SEQ

1ot NpA S REER, SBRERNa: S35k hERBLe PR &lR: o7 sEQ D

Mmﬂsi&e{vtm d&>: @1Y/SEQ DI NEEPY3, BER) Ub 2h-ORE SEEY B) NO:107, SEQ

For exa the agent may be a primer, an antibody or

4DpY@LE9, B}dwntﬁfanéf&%}@fsltb‘?fﬁ? n only, the primers

or pr t f e
or ou bﬂ%gn:%pgl i W? &%I\%ﬁgll Iysﬁé Qh I@NlA BIOBDNIA encoded by a

aeqheucy sehavtesl frord the grone nensisting oé SEQ IR bl@ ﬁﬂoS/E@ éB N@ &, SEQID
&cg,p 2 gﬁ%‘fg&?@e 1.1 8% 3b 085! 886! 1PRE% 91! 8 No: 93, sEQ D
NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ ID
NO: 105, SEQ ID NO:107, SEQ ID NO: 109, and variants and fragments thereof.

The CYR polypeptide may comprise a sequence selected from the group consisting
of SEQ ID NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90,
SEQ ID NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100,
SEQ ID NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, SEQ ID NO: 108, and SEQ ID
NO: 110, and variants or fragments thereof.
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one agent for detecting the presence one or nore
SATpol ynucl eoti des or pol ypepti des as di scl osed

waoeoeiiznssor a variant or fragnent thereof. TheP@AAU2008/001805

pol ynucl eoti de nmay conprise a sequence selected from

the group consisting of SEQ I®® NO 1, SEQID NGO 2,
SEQID NO 4, SEQID NO 6, SEQ IDNO 8, SEQ I D NO

10, SEQID NO 12, SEQ ID NO 14, SEQID NO 16, SEQ

I D NG ctflainSEbodimishls 20 theShfehfonyQhe2Rits $Qdetoctig cyanobacteria

24, SEQ ID NO 26, SE 1 28, SE r 30, SE :
PPRBRRS eSOt e 4or die dekSekeh DGCTSEtsapiF variants or
%%gm@ﬁ@tlllé?e(ﬂclma? %ﬂﬁ%ﬂgpn&s\%é 1628t oﬁgdhﬁdﬂga&é% czll%EQ of detecting

ne OSEQPYI?E@fN@e B, pcs' qlgytides as@’or SED natyneptidessdisepgsd herein, or
gg&&ﬁ%@%@%@ 62, SEQ ID NO 64, SEQ I D NO

, i and variants and fragnents thereof.
Al t eThat S¥E| polyruckeo8id@ mpay yaooprisot 4 dequenge bselextedRianorthe  group

SRS, BeoP D RELS S O NP A3 o sz o

NO: %@EQIINQO 40, SEQ IDING©OI12,ISEQ HEN OO ANSEQLE) N&EQ6| SEQ ID NO:

3B SHO RO %Nﬁégu% X8 ot b N Kb o No: 26,

g@ lﬁ%NN%E@ IR 355@%@3% 32, sﬁ%@d 1@0’\@6 §EQ ID NO: 38,
> NGE#9, |SﬁQ\|@ NLQ 458EQ rLDN@ 4@ S@Qdﬂ ﬁ@Q ID NO: 48,

0 LN AFARTIPAS S0 58 8 PSR (o o o s,

SEQ IINNO6053EQIBNODSNSEGH) NSEQ4 SEQAD §O; 66,EQ ID NO: 68, and
var| nts, and fragnme %s t hereof and/or pol ypepti des as

H'f‘g?ﬂ ?%?eéit?wt% “GP"a variant or fragnent thereof.
The JXErav¥ipeid ST Payyrmuorptids tagnbeah IRNACHIICDNA encoded by a

RERUCHGe SRS IR he R son R SEALGED N ACSES TG 4, SEQ ID
'NQ) NPSEQID NS d @E@g{D Nb: 1%E@EQQ1:NQO hébsﬁg% RON@4, SEQ ID NO:
|1§1 BER IDQ‘IOSEQ SHQ B@N%'/ZO 8EQ WQOZZQS;)EQ@QIQEiN(SE% ID NO: 26,

SEQE Ny 24359 B3t Spy g 950 B B4\ 3EQ D o 36,

4%Q BEQO:BHSEG D MEQH0,SB@IDAY0: SEGEQ IRONO3 84, SEQ ID NO: 46,

590 BaTfEEe b RS REDEI0 SR IRV SEQ 1D No: 56

ISEQND NG SSEBQ IDND: 66, SEQADVMOL 82f SEQMD NOagaeSEQ ID NO: 66,
thereof In general, th its of the_inv ntlo

NO; ﬁ%ﬁ andnesianisran gegisathereg Pyggpt%/gﬁ as disclosed

‘BEreﬂP'&rh‘v%&dt'&gﬁ‘ﬁénﬁgﬁ’c'tﬁéreéﬂ“e addi ti onal conponents may
I nclude, reagents for cell culture, reference sanple

buf f dhs at| lagst| ene agrat wpast be rany nwitablet eagent ffgr the Jetection of CYR
%‘8%851@6&% tanﬁ/og ?)B%Ef)t?({és Yrstfbed herein. For example, the agent may be a

primer, an antibody or a probe. By way of exemplification only, the primers or probes
may comprise a sequence selected from the group consisting of SEQ ID NO: 111, SEQ
ID NO: 112, and variants and fragments thereof.

Also provided is a kit for the detection of dinoflagellates, the kit comprising at least
one agent for detecting the presence one or more SXT polynucleotides or polypeptides as
disclosed herein, or a variant or fragment thereof.

The SXT polynucleotide may comprise a. sequence selected from the group
consisting of SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID
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Met hods of screeningThe pol ypepti des and
pol ynucl eoti des of the present invention, and

w0 e@gneass&s and anal ogues thereof are useful foPCT/AB2008/001805

screening and identification of conpounds and agents

that interact with these nol eEules. In particular,

desirabl e conpounds are those that nodul ate the

activity of these pol ypeptides and pol ynucl eoti des.

i@, sEQmING: 10p$EQXEY NOa 1 2a8HQ D NQ: BtffSEQID)NO 16 SEQ ID NO:

T5LHAb 0,34 AT\ SEERT ) Bpst ST A% s 0 0128

B 1 NG w@@mlmssz e abl RO 9aPSEQUD Nay 36XSEQ ID NO: 38,
their effect virtue of either a direct (for exa
SERUTIA GNO: 040,|Srl%1 1RANO; 2.e¥ERIPINO: bnPBAAESNGR4ehSE ' no: 48,

.0, I NNt S

SHYR QTSN 10 NG, S1RQ b R0" 3F SECUEFRUL 2B SEQAID NO: 58,
SEQPBUNGs 60hSEQ IPAHO! 62, 5B ED NCacﬁ4|, SEQyID Ny 6@,eSEQ ID NO: 68, and
|denR|f %g tarl ty of suitable nethods. Non
IFﬂ?‘?ﬂBﬁﬁ@?% B eﬁ@ ‘'ude the two-hybrid nethod,
CO- i MRARENES] fd SXT golymikleotidd ynayube h FANAOoY, cDNAS encoded by a
spectros tandem affinit ur LEicatjan .
o Sk o ST, cophing o SRR ARG 2, SE8HD No: 4, sEQ D

QX SERF P NG g) S?!(?II?'NO nic S8 MAKD: 1EOSEQX1aime9 14aSEQ ID NO:
t wo- nébrld ass%ﬁgg%% be used to determ ne whet

danSEQAPNQy Eht ING:220, 8EQID NEhd2 kR IQd‘éﬂt%ﬂ SEQ ID NO: 26,
'g:fs%gﬁﬁ‘?\fé o §E ?15 Nb! Bo %@g'm&@@t ;ig:sﬁg Ibhfad QMGQEQOID NO: 36,

variant agment t r eof

SEQID NGt 3ﬁnSEQ dDyNQ@s #0,a8Q [heNet 12, &E@dp Ny)p|4éaSEQ ID NO: 46,

308 nd Qi 3510 18 ROPLFL S R1B"SLE shALEDAELLAIS4, sEQ D NO: 56,

SFERID NRHESS, ISEQ 0D NOL60USEQ 1D0NSk BZnSEQrIE ND: 64, SEQ ID NO: 66,

gﬁ%‘scr t I@8ona|4 \?a%}agt\'éat kf%lﬂRF‘ansr nP ‘th/‘?fn glolypeptldes as disclosed

Reteliry 3F QVvalif oPErabemdné@of Pol ypeptide of the
invention or a variant or fragnment thereof, and the

act i \Té%t: i O @glmppnchaf M@} conPaige AN} PRIngnagid HEgyanse éﬁlected from the

WRARHEIESRI e, 39600 b s Nl e o, 0

@D NOvaY,iSHQ IIDN(’D:rhﬁgSEQ 10 N€x. 6§ SEQIIDINOr il AhSE@ED NO: 19, SEQ ID

@@aﬁl‘c%"é@mﬁ& FE N ABTpNPS QD b7y 1D NO: 29, 5EQ ID
PUhsTYSEY IDNOSSS,i SEQIAD NO: 355PEQIID NO: GUQSE@rImN@ 39, SEQ ID
ot B 8671y SR35D! B R2SeBSHAR 25, B U NS, seo
beghey %@@EW@» 5@ §Et§'19nN9F 85 L5 BQMBYNDE 5qosgtgrmmﬂ 59, SEQ ID
by fusing the de of 'the i nvention or

e
01 Gin S 17 Nt 06 BED BN 5, SE B NGl BB BN 69, and varans
%ﬁ@%%%@dﬂ %ﬂ#&ﬁe phosphat ase, and using a nodified
or m

|nnunopre0|p|tat|on as described by Fl anagan
and [edenefak| thaakjen ofintble limckation Gedy c6BpHi8S -ah94nynited 09f) additional

Al ternat i vel i mun bo. used t
GorBPRie thhben o neIHIRG SraRalss o ARG $RPoAdys Say include,
Gedpehd abe cayelilngre] RF@ER%! samplesh buffersyabblspaidy peipten destructions for

of the
performmg the detection assay.

Methods of screening
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invention or a variant or fragnment thereof. Using this
t echni que, cyanotoxi c organi sns, cyanobacteri a and/ or

walrwofiteeel | at es may be | ysed under nondenat urPE@IyAU2008/001805

conditions suitable for the preservation of

protein-protein interactions.52The resulting solution

can then be incubated with an anti body specific for a

pol ypepti de of the invention or a variant or fragnent

t her eThe polpeptidenand poliypudledtitids bf the grésenbinvintionl aitd fragments and

fﬁli?%?éi(eg ﬁge{r?ecg%%eeﬁs%?@%s gl\g:s%:rgelglag 833(5 ic{%ggﬁéa%og%f r(]:gmpounds and agents
HHEHRRRICE Gtk thatd ebl&hldshelnPphryibalat, | di8irable tBfipounds are those that
invention or a variant or fragment thereof by thj

hi s
madnbiee theciclivity ot shesp eolypentides abp pebmpeleptisles ofSugh compounds may
i o p 3 . 4 Qe I .
SRR SRR Al ot ihar S i, TSR b ERL o revcnin
exprassidrods adtivityrofi the tpokypaptides iand/on giokhygubleotidast  $uitableeebmpounds

by SRt P SRS Dot o el BRGFREBLGY g ndive

iMerdeti@ M ne whet her a candi date agent or plurality of
candi date agents interacts or binds with a polypepiide.
of tﬁ@“}H‘?V’é‘%t i%mc%r{"édvé?ri SMCTEISCf F'&ﬁﬁ?ﬁ%t‘”‘lﬂﬁeﬁh@oﬁ’fgfypepndes and

BoBaEcIEbRRE )t HR, fhvbRRdn, [adS Sge@BTtafllPT cobdpduBds) which modulate their
Inferactions by integrating nultiple genes froma_ gene

betivity, may phdgdentifigddar at varistyef sutable aeeshesisnaflonpigiting methods
ﬁn%‘f\ﬂﬂ:' %eWQI!}&RH& eﬂelthgd,e%g-riﬁﬁﬁln H%E@ggt?oergie%%ﬁiat Spurification, mass

usi ons w e coat protein o c e suc
speetrposqpydetandenpr offiity pucdifieationgf pbageh djgplay,i dabel transfer, DNA
di.%pl aXeszg on the su.rfac(g of .the \6i raIS particle. A
THEOATRYYSRF GOBPTHRRG A AP AU OBERYS des or prot ein
pr Odfﬁi exdthplenh @wedlybidnsexg mapdeasdd ite determineayhetfd¢rea candidate
resulting |ljbraries, of phage-di spl ayed.pgeptides o .
BEBY _e‘PrnPgH"HHM alse gidate, G ‘thFaQQnéH Bk vk %QOFXPFW““’ of the
iR eRtitd ofla RHNR %Ptﬂ[%@eﬂﬂ‘ thERBE ITHeSRhst AW oHybad \b8dayasybteR is a yeast-
fragnment thereof. extracted frominteracting Phage

1

bavedagenstic hesay dypierbyeused for deteeting protpippeiein dpteractions” (Fields and

r i yehy.affini >
SUhEL NI S, 8 Yo RV AORAREYINY Bl nate o
transtirptibeal agetinaors ntRar aekample, bthad ®Nh-binding odomaipt bflea known

f the.invent.iagn or variant or. . fr nt.thereof. For .
Bt om SR e B e B e B BB B o g varan o
BaghleROIRIYoS,! A1Ar e facti Viliyn idmaifreD ilel B@dcitionab appator fused to the
such as sepharose) and cell |ysates passed.o

(sug . er the .
cendidae et dnissicHPm deheenotherndidaion peqns égd the polypeptide of the
eﬁﬁ&]?tok deyffant B ¥t g@{bo?,rwﬁl ¥ihg iﬁfkt DWA-g)frﬁﬁ{E‘v‘ﬁﬁd activation

thereof may then be eluted fromthe colum an o
iddmmriquf dlok trﬁr@pnptxgwb pesivaior ptoedlofermapxinniyn Sulsepwent transcription of

e I.ng. ' . hVi .
BESRE i ALE RIS RELb bty gotction o
antigenctigh. by t he above net hods by a nunber of

techni ques.known to those.skilled ip the art. For

excanth 8 MHERGHE Ylbh IR Ao ge b fisioR P Gl greg by constructed by
%&ﬁ?ﬂfe pRGRpLIE of GROAMMDNSIIES VArkBC 0P Yragiyntoheted £ dotaddetectable
nodel the struct u&gﬁof ol ypgpt i de of %lhq? [ nvefp]lt ion or ., . .
48y don exampls alkal g AbATPharEs. @0 using demedilied fqray oigpoprecipitation
48 QL GRbET by Plaf Rk dndind TRAL @dn_aga@aﬁrmeﬂ UeNI63:185-194 (1990))
conput er - based frodel i ng. Various forns of _
conbiMtermeatively, co-immunoprecipation may be used to to determine whether a
candidate agent or plurality of candidate agents interacts or binds with polypeptide of the

invention or a variant or fragment thereof. Using this technique, cyanotoxic organisms,
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chem stry may al so be used to generate putative
nodul at ors. Pol ypepti des of the invention and

wapppomssait e vari ants or fragnents thereof canP@BEAUS®E001805

i n high-throughput screens to assay candi date

conpounds for the ability to 8 nd to, or otherw se

interact therewith. These candi date conmpounds can be

further screened against functional polypeptides to
dedrdbattaga tand/oef dlﬁ@flag?:ﬂlateb emapnpo Uystdounden| yeiehatdeng conditions

Sl e R o P S T s The e, sohion an
Wm&qﬁ&u&&a v@iih N1 EntiH(‘M? Rbéc@fic RY adolypebiide G4RE @S%h@6h or a variant
of the pol ypeptide hi s case, such conpounds may

oe fragment thesepfhandc am@an@mgmpﬁ@ed dipan thy bulkppelytion nfoesfexample by
%E@B%%lﬁpﬁp &rhtﬁ)%ﬁg '?)[1 i e% 91"0?31? BE&hed 1fa g’(ﬁf&uﬁ@éﬁ Immunoprecipitation

expression in the absence
of thé@olypeptidtac theoimyentieh of ta wﬂalnt loe feqgprent ithereef bhahis method

t-he.net hods descri bed.above are I the, .
RS (O e ua b R ol F, Pl el FBE iy Jhoe' Bein. The
a@rakifisationain Bsistedadenecai bd ¢stablisledd lmglg\m ﬁthnb@rof methods known in

nodul ating the act.ivity e tlde th

o an opes b iviea o SPSAEhER: Bes HBRUSHne i gpess spectrometsy.
sui t %Q!e?naﬂ%lg}oﬂﬁ fma!gb Q614 R JAYmBE b Alded K ith |REbrinthe whether a
the art and are within the scope of this invention.

oendidate Bgentwr phusliyeaf qandidateagents intgrckgindsmyithe polypeptide of
e f i .

R g B AR A S R UASH L8 0 for v

mﬁtexabtumseb;agmngmtmg entiltiptee gaee  foom na rgeno hank ento phage Under this
$ (ﬁggc?olrlr&q@;}nlt %Jﬁﬁ%{:ﬁga@e%gaég élrs%!cggcp te;é%'gss numerous genes as fusions

|vﬁ|ﬁﬁﬁhb fcMatgﬁot@?ﬂEﬁa baviériophagasueh tlegpeptise oﬁfpr(ﬂelfn product of each gene

pol ypepti de of t i nyeption or a vari  ager

ih&psplsyed ,szge%ssueaﬁpw ¥ dhe Vit REsicles ts e, Slrash B piie-displayed

ﬁ{)t@de@fort PRt Pro@iERbf aftetedt thif DeOfrolf@dPRI e R¥dyderhe resulting

I bodi es nmay ‘act as agoni sts or antagonists of a
éxbrqn@é of |Rheg@ﬂISPhEed nertisies o Poetein pradudhmayrthep Rgristeened for the

DG 05 RS O PR BP0 B APt

@ktrached fmmamteraotlng) phamrdoatatrs the sdquenpes nf mtetrmimgqﬁotem

be. o argpdyr st sRPBRAEHIYCRAY 8 Freg 3.5, GBleat whether o

BRdibatd agattidrpl@aligsof d%ih&fdafe&igems 1ﬂ1t&ra%fst érdsindc withrd p(ﬂylpeptlde of
contains at |east about 5

e rerionias serant @ dABmESt theisoh 59t exagh IF,r?ePéw@? pbihe invention

Qe a%rfaﬁbblefrg@hé&qﬂeﬁéf Whdy bd ﬁnﬁ@@ﬂl&éd’oﬁ@%@?b@t(ﬁﬁzhth\é sepharose)
t hose skil n the art. For exanE nonocl onal
8l

and icblbipysateppaised everdhe solyoiny Begseinsi bindingttadhe Hymabilised polypeptide
f tli% 1¥1 %ﬂti%ﬂtor %rvai'm@%f?f%%é&g Hﬁ?éof tn¥£/' %{r b elaf¥dt B iticolumn and

usi ng doma
tldmitmﬁeﬂ Aoy exhagde bjo Naltenmn&h&mbmdnc&&e@udnamgr atory

Manu rio e, eds., | d rin Qr. .

Labo 8 ea}}_?l mﬂg{}l O(S_ng@je acﬁwltéls%fcﬁg é)ogﬁ)ﬁp{f%eé tl?le invention may be

@%{s&atreatfbmr&hmgmso&b @Bave MBtho8OBY & aumibeest techrii@yakélown to those
(0] ept

%klll)é(q 1?1 the art. For example methods such as X-ray crystallography and nuclear

magnetic resonance spectroscopy may be used to model the structure of polypeptide of
the invention or a variant or fragment thereof, thus facilitating the design of potential
modulating agents using computer-based modeling. Various forms of combinatorial

chemistry may also be used to generate putative modulators.
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of the invention or a variant or fragment thereof, any
techni que that provides for theproduction of antibody

woretoea2dses by continuous cell lines in culturePCEXUR®S/001805

used. These include the hybridoma technique originally

devel oped by Kohler et al, Nature, 256:495- 497

(1975), as well as the trionma techni que, the human

B-cel |l hybridoma techni que (Kozbor et al, |munol ogy
TOdaPolyﬂeﬁt?deé bI8R) Invedtivth drddeappRyria w&mf%ﬁﬁmﬁérwmereof can be

r oduce hu nonocl onal anti odles
.uﬂe BBEN-IRENEIRNE FEEAISAS 259 ceam e cm’ﬁawiﬁ f% &he abrhty to bind to,

8P otifdr@fte Bntekdct SherbWih., THR8AdiddtBTBMRUNds can be further screened
ant i body-producing cell |lines can be created b

y
egaingii fyuesonal pelypentides foudsterming thenetfest @f thecgompound on polypeptide
ttd @forrmtl on of B | ynphocytes with oncogenic DNA, or
ransfection with Epstein-Barr virus. See, for
exanfihe, pﬂb’kenScimnveliltmn atsoakontémipllatels dcorapdteddk nivtjichs fnay exert their

TR D0 o 2.9 e A58, SR Bbsion of

gg& tRle/ Nﬂfthfs dde¢, | sacxd c@hp&hﬁmnwl bedetified b temparing the level of
X and Kennet't et % I\/bnocl onal t| bodi ea
PrERERATPPlels RObpspYide inthe presence pf pacandidgs gjththe level of

'am%és@&m tﬁé %eevl\&l Sthhé B diRROGnPbahd ant | body is

produced, oma or other self-perpetuating cell

li nelt \sﬂlflmamrwwthd ﬂ;aﬁﬁtmgtb@@ deserabhadeabore erp mpxsly examples of the
?}ﬁj ? éth sr%ma I'Héplﬁ{ er eo (ﬁ:ﬁgw%&tsathﬁﬁ 81%9&#)5151?%; interacting

I'ng portion cognition
evithaor modg]anng decadtivity Bf\lpellypcpﬂldng ofthetinwentivher eafiants or fragments

ettt PR s BIARLS e v TR B ne it po B 03R 1 an B e within

R dcbpe/of Mis ifRHHGhEact with the present recognl tion
factors and their ability to inhibit specified

t r an$tsingghe WOdé@FWﬂbF‘} abgye; 3t aeant gay|be idontiiicd shat dna agonist of
%I']Jo d@%gﬁ(déj&etﬁy linveRtiP 8C4 V&rianbot f?Egrhéﬁf Rerb SN AGBRts Rhich are agonists

by rnitiating a nonocl onal hybridoma culture

@olmlce sinagpramorst of mblnbgicaha@tym% off the polyneptifle oiiiernatively, the
érhet?hodéed% cer}beﬁ B0 t% 91%9%%&1? C)E ;rh#J ?&1’( (?lflat%~I fn %Rt%%(?rggth(ﬁtcfegolypeptlde of

pec e mal nt al
Glm"hdlvéntmnSoerfant mafrztgmmlt ﬂmreod)' dAgwn‘tsf whichrdre hutagdrigs retard one or
brlﬂ{?1 to s g ant nol ecul es into the
%O&ﬁ?l% ?ﬂ@eﬁ‘a Slpﬂ diumis then

col | agtiBsdies', ﬂﬁ?/ 0t ds%@ﬁw%r%ﬁt&k@ﬁst@%ﬁ atpdeypepedd off thBévention or a
i sol ated by we known techniques. Sim]arly, ther

APRAnf 9T %@nfntotélewef referabh spitable, antibqdich ?r@hprﬁavei drom discrete
lljigggrbsr 2 C}"r{g?r?egﬁsr (gch@ g?@ﬁeﬁlfde@@l} thE AR08 | RRMISR - frdgfients thereof.

['onal anti bodi es agai nst a
pkn gigigenicdeortipn wfi@ pdmmlqoade of intesgal inapitbecel dnyagppeonriate length,

ghr a?sq‘{'()m \é%lét%ut% aIBSﬁt 153391%1% laéid? & egeq'fxﬁr}wggmg%o%mn contains at

jection w de o
\haist dbolut §r6, 7 &@TEIOI 11 he; Bodr, 14 almlnudbndge.hdmesnot l[imted

tor t ckens e ts

Fur ¢ Rbshods, o7 JbF peas i oF syl nyboReRgrEnBe Fipghl Gopreciated by
Giie RRilANH YBAhR AR drlexampl dTMbHOBIBRAICarEiBoEY epeoﬁﬁac ®r.a polypeptide of
bovi ne serum al bum n (BSA) or keyhale |i

vy gritInreT( ayag)ant opfragment thereof typically conPalmng Fab portions, may be
prepared using hybridoma technology described in Antibodies-A Laboratory Manual,

Harlow and Lane, eds., Cold Spring Harbor Laboratory, N.Y. (1988).
In essence, in the preparation of monoclonal antibodies directed toward polypeptide

of the invention or a variant or fragment thereof, any technique that provides for the
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vari ous adjuvants may be used to increase the
i mmunol ogi cal response, including but notlimted to

WOo-e@onehsss (conpl ete and i nconpl ete), mneral gRCEHABR®OB/001805

as al um ni um hydroxi de, surface active substances such
as rysolecithin, pluronic pol§y®ls, polyanions,

pepti des, oil enul sions, keyhole |inpet henbcyani ns,

di ni trophenol, and potentially useful human adjuvants

&h&ﬁcﬁ& %t(ﬂé@? 'rﬁdl&:ufé@'ﬁgeédnﬁn@lﬁrdeﬂ)lm%@% culture may be used. These

rynebacterlun1parvun1 eenlng for the desire

alydsoly hybrdomasischiiauecerigiplsdraglopyd aymmeétey%f Nature, 256:495-
8¢ hoase mo glsbetrﬁb?n@&éclm éaih% h@harl @%@Pﬁ%o{n&eﬁ technique

bi nai ng o S may I nc but are not
(Bozhomdt oi. nfrwnwzlegy Soddgl Hgﬂs(lﬁéh):),ymgl the H&\¢-hybridoma technique to

[ nosor bent as a

PIRTIRE RS Rop MY auu SRRSICEN: oo, B BRRRSval dpibpfisy and Cancer

rmaﬁb'yom 77+ peuARdiR. fluiﬁl dic. 2 985)3., Imrfiorsdlf antibody-producing cell lines
oassays, Western blots, precipitation reactio

"mﬁﬁt RaieH Oy IECRBGNES BUNRH L A0 D G Sk yiansioration of B

fAel O RIS CRBSRNAS DNA, oP tRhSfeltidh A8HAEpsteid Bhrr v1rus See, for
Innunoelectrophore5|s assa s, and the like (see,

f
@mpkeM Aebusirs) ef ., alHybrtéawz erechmgeaso Cenld Sprng ‘Harbor Laboratory,
ay, | W 0
e
\Elsdee’w&thd{@lwchatdhenicabeRressn Aﬁnete{damrdi%lémanéoﬁynnett et al,
Altern thﬁ e detected by virtue
M‘f I%Bf’)rg’%f%’gd eélugle ggdg?%)bm i body or reagent

whi clin beefppiicaps bﬁplﬁﬂymhglbéﬂybﬁdomd\fr%ﬁf whick tief morédiads antibody is

are, known in the art for detectin i.ndi na.

PERAGEh 3 agyelome 4F U TEBePRHE TR CEl ﬂ isf gl with Iymphocytes
RbRHRA T MRl RA of AFarAmbl Wﬁnﬁlﬂnﬁeﬁaﬂﬂﬁﬂiecb@ﬁﬁ&@fa)ctor—blndlng
rai sed against a pol ypeptide of the invention or a

wartioarthergpf, for sepaenition fegtero pT am a5 S PeFiflg RN Arbindipg p@ﬁﬂon thereof.
e |

¥ 4Bt Bl HARekmal IRERY SR, bl RATRI favention are

ademtified ®5Nhdir abibitye tqinamheneriohdt witlhe ateepreumanecagmupn f@iﬁOIM and their

1. e prefera St at.er. oid 107M 1 and

ﬁB‘glltyB’ nglé’ftéBFvﬁaff‘é%ﬂsé?P‘f‘ﬂ‘gﬁa%bvbteh"‘ i‘aég ﬁ n terms of

obt aiAninithodlokli httbody aimﬂmtlnoﬁraajim@tthdoﬂd)ﬁnﬁmc @mdlbegproduced by

to the presen&i l\./lentd(ﬂq_l onhe mai41 manuf acture th S ..

ApitiptiRgd 9 (rBnAg nﬁG ¥ gyl HERCQMPHRING; & AUEIERT Mef gy containing a

W6 ditha Ad REcrbRS qﬁf’l&ﬂiy’ RB1dctRs JMtthd appropEate RAtigen specificity. The
purified via a nmultistép procedure incorporatin

@hl’fumas oyinipingd wrder gpnditionsnand: fov attinemperiogsuffici %e,f@'sthe hybridoma
dr&%ttﬁ@ grst%bohpqn&@% 18P, m@’mgaurﬂ SI%E anfib& P)aé aﬁ’i)‘lg medium is

romat ogr aphy an hen t
\lxhdnh csliﬁctednfﬂlldeamlbgéyltmd)leculmcam there banfarthémpisdlated by well-known
3%1 oped viruses. Further purification, typically by
KUShd cation exchange chromatography may be used
t o r gimilxrly, @hdrel dfd vapions Qrd’dsﬁdurﬁﬂkﬂ(ﬁm i1 thetaetrvoleioh snag e used for the

nuc| ei.c ac fied antib e further .. )
mduﬂ%o&mﬁyql@v%ﬁ? o5 Eot6 pogickion A Hﬁpﬁz?lﬁ@alga}lgodles against a
hlpf:ﬁtideocff RO {i¥eRfon JhevArRhibt ﬁfﬁﬁﬂerﬁ%&ecﬂf B oS nimals can be
en be sterilised and viral filtered and

dﬁl@pl@l?@écbyafm@pﬁé’ﬂﬂs agiolyneptife\wé ke inventgn, arj 4 varant or fragment
%&?ﬂs ”r?&uchﬁg %?ln%gnmtn?ed' EU] rgﬂbtlts,t Qﬁickens, mice, rats, sheep, goats, etc.

Further, the polypeptide variant or fragment thereof can be conjugated to an immunogenic
carrier (e.g., bovine serum albumin (BSA) or keyhole limpet hemocyanin (KLH)). Also,

various adjuvants may be used to increase the immunological response, including but not
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expression of a nucleic acid of the invention or a
fragment or variant thereof by blocking translation of

wo b@aeessgied pol ypeptide. Antisense technol ogyPCEHKES008/001805

advant age of the fact that nucleic acids pair with

conpl enentary sequences. Suit&ble antisense nol ecul es

can be manufactured by chem cal synthesis or, in the

case of antisense RNA, by transcription in vitro or in

imvi eedwiee rFreinike dcéraplatep aadoinesmpleye) netineds gadovguch oas aluminium
bhgse_ killed in the art. For exanpl e, .antisense .
YIgaifGc PUGce RSBYe SYRSIADGPY §rchras rysleciihiny RIgronigeRolypls, polyanions,

lbepdel; olfB¥mBIBiofENREFORI 1iPet heRioByAind, €fififtrophenol, and potentially
Substantially conpl enentary across their length to a

ueefb human aBvanss | sueh jag BCE (hesile Gaimettr-Guerin) and Corynebacterium
%?Mﬁycl eotide of interest. Binding of the antisense

I'gonucl eotide to their conplenentary cellul ar
nucl Soteeuiag stoqube akesiredhantibadyr Ear alswi beh aceampishegtbiyoa, variety of

R rocessin ranspert. tsansl ation .and/.on nR e
SRR FR0uR T 56 20 Rieus 307 B BhoRr BB o R engipodies may
Pt edubyargetdood$imieddl tspomdicimmuhossays! SKISAs i fenzyme-linked
the art and may be d%si.%tged to tarag,et .and big{j to .
ABEURAIOEPSRL r 85PBhs SHIAYIFL HORPRSTAS SEuRpInIulignels assays, gel
Qisith fre&PRatiA reAQIdONS, Afini\tholi fRisRMGRSHYS, in®fth $Minunoassays, Western
sequences. Typically antisense oligondcl eotides wi|l
bbotssy prévipitarion oepckonD naggutivafenh assaysr complemeyls| dixation assays,
. L1 o oat | nal.ude b :
kB e eh RGBT R (Y A BB bk says, and the
$ikalgsdei for exanpled, Msusdbelaet g, ICurandPmtodoleeinr MolevdlandgBivlogy, Vol. 1,

apiy S L S Rsdncay o o P UGB B R PSR ssisg by virue
OF a efeEtableqstd oh tlid prixhis dntibédig @dterativelyethienatibedyomapbe detected

one or norpholine rings into the packbone (so-call ed .
Doro¥iBHOI 1t DBInGONIE o ateBiasy ankhody e repeeh it & appropriately

MUPelIsENAL vAEGP NSt AYhods NNk thBt £F TfBF &IR€Rting binding in an
(RNAI ), may be used, according to known nethods in the
ammupeassay o1d arg ipnded\Wothpgcaproafdhe PreseROIYENTOD49) | t o

i nhi ki . ' c | | i i
b eSS0 350 e DI G e mvenion o
geriantir [fegmiengtheseofldsis buskingaffioity Spretbatf proteiriRAeforably, the antibody

zgrﬁblpgipgrhe%%r%ébglgvz%gd%g agﬁﬁ%f Z)r %?II%NS\ gat]ga&asr{mﬁ)e%éiI%SM", more

QRFerablyagiehtbrsthindl 8bhit 48 MY nidie prefarabigatitl gréser than about 10'M™ and
i nactivated. Doubl estrandgd RNA nol ecul es may be

At predarady g{‘?ﬁte\ﬁﬁli‘aélr\abSHtel%M-and is identical toa
speciy ikGmiseSH Maifingt HQuitadle TRV §BRS Ghiitdy2Rlording to the present

introduced directly. Alternatively correspondi ng dsDNA
daventien, emp Insayadanufiitere thoargdogdy@Ey esing batch feraentaiion atithyserum free
IS €onv ' : for - 1t hesi & '
SRRy 8556 TR L0 B BT B ARG procedr
prsiporativiec chptriatopdphye ad virak cictigatmnéetngainsteps. t Faysimstance, the

of . skjll in the art.: f uct her s, of, inhjbitin
SRiblyaman Dt b el A AR ety Sod then treated
FtH SEINER/dRteEdent Go aghdivaRnaty Upids enveltgled afinised) ORWHIRS ,purification,

which are capabl e of cleavingnRNA transcripts agd .
ttYR!?i’éb@b}b?fé% ard ﬁ@lan@wbﬁirtge QIO RPRY M@y (0§ Hsed to remove residual

EAERS Nsolvents/detergents and nucleic acids. The purified antibody may be further

purified and formulated into 0.9% saline using gel filtration columns. The formulated

bulk preparation may then be sterilised and viral filtered and dispensed.
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Ri bozynes are targeted to and anneal with a particul ar
sequence by virtue of two regions of sequence

waeophizasetarity to the target flanking the riBPCEXIE08/001805

catalytic site. After binding the ribozyne cl eaves the

target in a site-specific manfér. The design and

testing of ribozynes which specifically recogni se and

cl eave sequences of interest can be achi eved by

t echEnthodimems lofkithewAvémionheae wtilise hantiBérdse (teelnol@dy to inhibit the
exanpl e Lj eber .and Strauss 1995, | ecul ar and

ExPIeEion Oy BYcg acidpf dhayinentionra fragmant PhKangnf fherryf, by blocking

Bandless bR enédded pBfyPERIRe AfissRRClelinoldR AR s@Bvantage of the fact
whi ch shoul d not be construed as in any way |limting

s nyelgiseacids pairewith gemplegientary seayieneesT Malitablg @ptisepse molecules can
Welnll ?a\@nﬁ@ gg %ﬁ&hllaﬁlldsgm %ls o?flﬁ BDERe bP ardtRBfidd 1 RNA, \t,’\é )t/ranscription

exanp b€ construed as I n any
lin witta ongmt vieo sthopdinkéd toha promvaert, ibyrmethodsnigloavnito those skilled in the
anobacterial cultures and characterisation of the
T gene cluster. Cyanobacterial strains used in the
pres@ot esdmiply, diftisgnsecoligonueietidgs onpically S8SF3Kkhudk@didesnin length,
in static batcg ﬁulture at 260C nder EPntlnuous
may e graeraled whish frot Igast sy Star%ﬁw@a BHPRIHREOFReir length to a

eedibrR G afle frﬁ@lébﬁ&'@@&ﬁéﬁé@ E)f dhe ¢6l ﬁcl@éftlde of interest. Binding of the
I ysozyme/ SDS/ pr ot ei nase lysis foll ow ng

phiseobe ohigorusietide ot &hs@t tanplamenfest cPlbdar nuclpgtideapequences may
%ﬁtef?‘ﬁrel%?t% tra.g‘gglmlgﬂv'ﬂl@ﬂ @40%55@ dtr%gPﬁ%S‘a‘agf’i%Un I?&IﬁYor mRNA

€ supern Was pre Tt ate 2 Vo
Eﬁﬁilﬂzy hsnmdb,le avat sk ohgbhuc'lél%des iy dle, prefiassioh wmeithiods well known to

Rsaahal it e e P BS fster do forel g B OBt gosions of the

setebtideNsdgusiidecor B) codthiR (8é1R) iog Qfon-ovdirey ﬁﬁtl&x’:g’eﬁiceﬂ:ghm) sequences.
_ﬂgar ose gel el ectro oreS| S | TAE huffer (40 nmM
wally gngigense 10l o id eﬁm 8, sypiesized (o pulematsd expthesizers.

tShﬁQlﬂ@%ﬁ?énh@BhQ&ﬁ@fcoﬁ&e%‘rﬂé{‘&clﬂ@le%&ﬁlﬂbaﬂf&l? H@sﬂg&% toQmprove their

. Sequenci ng of unknown regi ons of DNA wa
piehww mid chYs, gkapstahilitreica insilerpoRlla andfestheir lberuhmg]to the appropriate

VB, forShyafbte, (RN ARRL o FOMEEAN: bl G ARb e by e aditon of

sequenci ng” was
wae g nidre pHNpSManlgatE‘DymkegasJ er thedndnsiomgf sys Oemosphsbliae rings into

L A e

sof t viaf SlterddiflcRBIiSERE dBnslogy,| ld’fdvtnyasaRNAl dmfdr&ncet(RNAi) may be
ot her transl ated sequences usin I%‘L]
usRch iCERTEMETR Kot REofg{n g}?a F exgpple WO 99/49029 and WO

%’1%@-@@)”% Qetibit thO eRpreisth bNaHol déﬁ!éﬁd@l FANAI refers to a means of

mmm#cryst bi'oc. cam ac. uk/ fugue/) was used to
|sg|le¢twef gostHrensenptipeaigeny silencings by desteustion 1ofi spegific mRNA by small

E@?ﬁ%*gﬁ RW’A rng(hgcu%équsr e E:l#%t ﬁkgll%v?sr en%?%@dTB& et:(lieavage of double

(shhﬁd_kd/ RNJM\thhreapneostgahﬂ his ﬂ&phczflﬂo ahs esdagertq be amedtiogted:  Double-
%ﬁ'?&agq&%?nn(ﬁ gs%g%é%grgl?egis% IFne \(zjvhlcgeorr]leB%{}gn(fai% (derticd o a specific
region of the p53 mRNA transcript and introduced directly. Alternatively corresponding
dsDNA can be employed, which, once presented intracellularly is converted into dsSRNA.
Methods for the synthesis of suitable molecule for use in RNAI and for achieving post-
transcriptional gene silencing are known to those of skill in the art.

A further means of inhibiting expression may be achieved by introducing catalytic

antisense nucleic acid constructs, such as ribozymes, which are capable of cleaving
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fromC. raciborskii T3 is DQr87200. Exanple 2: Mass
spectronetric analysis of SXT internedi ates. Bacteri al

W@xa0p/az45s8 and SAT st andards were anal ysed by HRUIZAU2008/001805

(Therno Fi nnigan Surveyor HPLC and aut osanpl er)

coupled to an ion trap mass sfectroneter (Therno

Fi nnigan LCQ Deca XP Plus) fitted with an el ectrospray

source. Separation of analytes was obtained on a 2.1

MRNAL 5ansoripth @nd Meiesbyl paevedting Cthe Npfddudidiolofmyvilt type protein.

100 mL/m n. Anal ysis was perforned LfSI ng a gradi ent

ibpzymies azh ta@%eééetaaﬂ iapngal with 3 RITHGHLATSHUENCE B IlGis of vo regions

d€is %&h@@&mgﬁh&n YRRy IR akne (haﬁlﬁfn 119erﬂ (%ﬁ)g Atalytic site. After

ranped to 100% acetonitrile,” over tions

héndinghtbk dibazyme obpeesaho Hirgatiin @ sﬂ@ﬁpmqnnnnw vidieldlesipe and testing
I d t r

FE AR SIS sBFHOIR" i Beniis 68 BN pooehddy B Mhorest can be

achievad by redhneyuee xtells knpie to Those inethel dre dsdenfoa examplmﬁleber and

Shpte, Bl Bolecif a6 RIE Hiodi BreoRat e diroctly

ent emag ihHVt@itieh &Gl @SR baYdeS@ibed Swithvié fefend@ $o |@1}51 Qifiaex@ables, which
as follows: electrgospray voltage 5 kV, sheat as flow

shquid got berqenstrudyas im R Way mlmngaﬁhy sepps of [thginven @ns
arbitrary units. The capillary tenperature was 200C
and had a voltage of 47 V. lon optics were optim sed
for maxi mum sensitivity before sanple anal ysis using
the instrunents autotune function with a standard
toxin solution. Mass spectra were acquired in the
centroid m)de over the rriz Examgples45- 650. Mass range

sett ' nor,

o] cIPg anvehinh Sullchar, bh deberibed A ih ATSTSPET ) RPsejfic, gramples, which
TROE b BRSConSPRM dsan WEY WaP hh@ﬂlﬁgeme Q¥Se oF tF BvERIVAL

rel evant to the precursor ion. Collision energy was

typi cally 20-30 ThernoFi nnigan arbitrary units, and

:ﬁé nple! 41 éggpf)% f@l‘\‘él”&l&ur@z Oéﬂatélﬁ}aﬁféﬁ%tﬁh@'&QhQSSXT gene
ere I

aval arrp e dentification and
stustenci ng of the SXT gene cluster in

Cyli
o ca?& af:{egg}ﬁ%ae?sa%ga \?‘ggh%rﬂﬁéﬁex PpRdy (Fipure 1dqverg ggvn in J aWOfSkl
eediho i1s Ktlatlc BBtchlcaltdﬁ:g& %FGtmdéi(leamhsl 1ditmmnamam(d0 pmol m?s )

ST NN T T T I T p—

« ry§isrféll@\fﬂn@%EnQY&l[tQBﬂ)ﬁh%ktraétuﬂx%Qfegcr(b'Eﬁbh eNJe}lan tHUS. 1995.. Appl
representing ood candi date gene in SXT toxin

rﬁnw%tmcg@@ol ﬁﬁ@%@&@%b@l\{ﬁ ippide coippmstaat prasapregipitated with 2
S61hnRis 052’0“’6“%5&19%%8' %ﬁ 96%(§m£aol\'\@i§s&1%nm0bt%ﬂ%d(1o 1), and

by genone wal ki ng up- downstream of sxt| C

:s@mcbajr-@orc H@R(pﬁng.m rseqm@)lceslusect:forrtbeaam;ahﬁmtlpn 153 sxtt(RIEs are shown
Eene )uster spans approxi mately 35000 bp, encodi ng

én g8pen reading franmes 5 (Figure 2). The cluster also

i ncl mm&damphmnsg@ﬂessemmedi Iblygag%'ﬁe leb slentrépmiresis in TAE buffer (40

eq\éygeqs pceléq?g,ln tnlﬂgln gﬁg{l\iﬁ ta gﬁé %E aste&isl)S %l\) ’tra%slumination after
amufthg af étﬁﬂﬁﬁrﬁ'tﬁ‘&ﬁde&?@tﬁ%/nﬂf) SENEPIHBESE Unkxbwh redibns of DNA was
addition to the Ocarba transferase

performed by adaptor-mediated PCR as described in Moffitt et al. (2004) Appl. Environ.
Microbiol. 70:6353-6362. Automated DNA sequencing was performed using the PRISM
Big Dye cycle sequencing system and a model 373 sequencer (Applied Biosystems).
Sequence data were analysed using ABI Prism-Autoassembler software, and percentage

similarity and identity to other translated sequences determined using BLAST in
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(sxtl). PCR screening of selected sxt open reading
frames in toxic and non-toxi c cyanobacteria strains

WG bwazhsshat t hey were exclusively present in BXIAU2008/001805

toxi n-producing io isolates (Figure IA), indicating

the association of these gene®9with the toxic

phenotype. In the foll ow ng passages we describe the

open reading franes in the putative sxt gene cluster
absjuh&tRin’ with @t Nhteshal Cesifet (ﬁcStSBloEB@h‘ﬁtdog)ﬁ Ilﬂbﬂnﬂfdﬁr(mﬁHl) CFugue blast
anal SI s, LCVvB/ MsS data_on bhiosynthetic, rredl at

AED-H W -8t P eapm Bl fugueQnuas 56 | 1oal e@l sshmn’g?faologs via

@c%déﬂé@;ti'&ﬂﬁ% cOpatioht OrheQ: bR MAE&E wePPAs8EHbRd 8%hg the software

synt hetic genes Bioinformati c anal ysis of the sx

Pbred, Rhuen, eand dansed dhitpdwww.pbenosg/phredplgppsongegshtynl), and open
I

Q@%?gsfrr ucstdur v alﬁe {ﬁsegt ﬁgﬁ%!ﬁﬁ(t écggsssgt}élgﬁsdﬁ%?es f(f) KR sxt gene cluster

dia Cy tdcthodgel his D@X872001 0 Sxt A4. An iterat ed

PSI - bl ast search reveal ed 20 | ow sequence honol ogy of

Sxt Al to S-adenosyl net hi oni ne (SAM - dependent

nmet hyl transf erases. Further analysis reveal ed the

presence of three conserved se egg n_PIIfS i n, Sxt Al
Expmoplerdiciass sneriromstrieapalysis ot SXT intarmediates.

\ANKF@aMehaIA'%c;t)acfshﬁ)td SKP sehgsks 'v&ré Qflalfﬁ'}f%ﬂ5 @t’l‘hermo Finnigan

net hyl transferases. SxtA2 is rel ated -rel ated
Suseyor HPthan@Cf entesasplCNATpledGRAIN doax HREY $rass ﬁéectmmetet (Thermo
ansf e t

rPRheTCAIDRSFIAL AT AE S P 253K Mmion of anas
W aks Fobeineelr oxuadohmmtxl titainnPRBenonsenek [ama Be;iilcron\,fﬂdﬂecolumn at 100
Fggte/%él Olggqusiqgf/vgg% og{ller Aeﬁylé) rg%g ?Ibt\(/srtzgéibg \é\iﬂt tSt% %ge“:f‘(t)r%{nq'e in10 mM
mepaRhGBBI At AeidNHFRBATHE®Ys BdihRine®b 0 infin, then ramped to 100%
honol ogous to class Il am notransferases and, &

Sreiprigie @ves 39 mine Conditiont Watsokald 2k { " agetopifiedpr 16 min to wash
@colu 111113 af'ﬁﬁ"tﬂ iRt [@§%Sac%fo%1tﬁleomrm RPN ERA En(ﬁié%fpheld for 10

of pyridoxal phosphate (PLP)-dependent enzynes,
e to rq:nyxhbmz:y thgscoﬂlnml forr ﬂ;e levisampde. pldvis eespited in a runtlme of 60 min

Icplgg'g%ﬁél' ? ﬂn[) QS\’/%IL}Q? p ofof 0- ?(58 E}% \%&edl%{ec% ftol?I gg&s%?ysw The HPLC

erforns step
Rivasy dirbebi entetedv dev Elegtraspilyassaoe owl’itehswas qmogrdineed as follows:

di ct ed Sxt A .b d.
TR YOIEE arkd SPE BB oW catth grouPaty i A iy e flow rate
WiRagGRita Ehel dapiMapE Rinplerdtdéwak Q0D e Iia  Visttage of 47 V. Ton optics

Sxt Al Cat al ysed net hyl ati on of acetyl-ACP, converting
iwere 9PpméSH Fay maxepumTssasitivigg before spmplst anahistsersing the instruments

%ﬁf@?ﬂu{é funtliol withe Hls(#ar%igﬁﬁ td%8 fsBfuibA %flass (s:Bectra were acquired in the

al sen-condensat | on bet ween propi on
aegrcnd mmd(el%lvguﬂme 4y rariged 4558t Mass pangel sesting vasiopmpls with 200 ms

hus_4- ani no- Xogu
agﬁnaHréltlgla injec ]egﬂiﬁ‘% %ng‘pé%ﬁggce g}ilﬁ%gﬂt}m (%Ib(il)eorrln q*aﬁ(tl%nll [mass spectra
medré wdsaitedr o Ta /e Syigd edevanbas ehle q»recurmspaomt Cvkhs@anenergy was
sequ C al cell ex racts 0 raci bor Skl | .
il ORI ARG RERPURTY re 5y 0 S@S opPUBIpbufRg maximal
/i\hfo_{'lﬁhtﬂﬂflfél st@lailWhedSaviilgblei ne and SXT as controls.
Argi nine and SXT were readily detected (Figure 5) and

produced the expected fragnment ions. On the other
lExamplecOs/ Identification and sequencing of the SXT gene cluster in

Cylindrospermopsis raciborskii T3
O-carbamoyltransferase was initially detected in C. raciborskii T3 via degenerate
PCR, and later named sxtI. Further investigation showed that homologues of sxt/ were

exclusively present in SXT toxin-producing strains of four cyanobacterial genera (Table
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M5 data obtained frommz 187 was consistent with the
presence of structure A fromC. raciborskii T3 (Figure

WGR009NVBSHES spectra showed the expected fragnmeneCT/an2008/001805

(mz 170, mz 128) after the |oss of ammonia and

guanidine fromA . LC M5/ M5 défi a strongly supported

the predicted function of SxtA and thus a revi sed

initiating reaction in the SXT biosynthesis pathway.
Sﬁ,ttﬁlﬁﬁﬁﬁaﬁﬁl@ Pdbed turliduee @mhrﬂTSfoairﬁB@synmfbsﬁd‘l Thadequence of

t he hi ghest am ci d sequence mlarjt
e IpiR PP A BOBTIRAIC BT GTuStes 4507} iy Hheg, Qhijugghiby genome
W&ﬁ&n s tr&im SX AT ISCt RRibouRs TRl R) IR raciborskii T3,

an1d|no ransferase SxtG which transfers an am di no
thivwp ganeralesteri shiane approximately 39000 byr eugedmg 3 Fiogen aeading frames

. 7 .
g 19 SHRL M g R GO A SRE MR neymcs
sretudime ea ofnetlgdtcaristanasewdsctdl)s oa s ukaps)r He dtrrbyottahusferase (sxtA4), an
AU iBrsa Sk ey Eenpse ety § APdia o ght DABEimansterase

upeRl @cﬂeé&iﬁ Sofokelékted 4xtl oﬁerg yasdinlg rfeandes in toxic and non-toxic
xohept ane) i kel y expl anati on for the fai,

0 to. .
e&r@bﬁct?%str%@%ﬁmddb@ ey werq gxclysivply Pregent;ia T fgXingproducing

\J tocAGNRILE HeSthRIC phenotype. I
(BB LD At G m Bt RS RalE S0 phesaype. o

d@afﬂll@m m@amzymaﬂm@mh@ qneetréafbagtf@amea inTthe putative sxt gene
I
%0%4 %’oﬁ?{@ ' by %I‘l%tl o ﬁ)h&d%ﬁ b?&ﬁfgnqﬁﬁg 8#%%&’\/1\]191%[%/ MS data on

eavage af T anmmoni a romcyti
bﬁ)syﬂithetmmrnnednates and rewhrabicsymthesis, véehenapplicble.
direction as the fornatlon of the first heterocycle in

Erane & Rumianal ripgiclign BF 1 Hasedt mlpcile SXT biosynthetic

geNesal dol - I i ke condensation (step 4, Figure 4). The
' ”Cofe?&flﬁa"rﬂngﬁc Qxflal_{@é bt %'sgﬁaﬁ%téﬂﬁka r@xt/éﬁlecé)ﬁliat 286nthing a previously

hydr oxyl ati on was™ st one met hi oni ne
mradetsynbeﬂecxanade fof dr pxdehetxds Sryetha$m(c,lﬂ<$)nhl@<$truc&m, pamed sxt4. SxtA

| ft t
bofellc RcRORIR LSNPS, SEE00 ROGLE ARl etk rovene
$owle seqinte OhormblegBXbfpiSatAll st Prademsybnethianine (SAM) dependent
oxi.dati.on of __a doubl e-bond t n the
R oG5 P4, QPGS AP el i GUSenee olrfres consefved sequence
RS PQh ats;ampamgrvmmcamu t 286 onB@QlD@IEMLHcmbs | and 424-
attack of nethionine nethﬁa on_the doubl e ban

M NKHGLMHE 433 it sssapaciiafer $AMrsgensient H)@tl% ns erases SxtA2 is
%lglg h@bﬁyﬁéﬂrﬁ%@tﬂl %@et gﬁ%}g&@t(b\NAﬂ" GNKY dFRivl tﬁ@ €iransfer of

aln wou be ep f'ol | ovied by openin
anetatledsimaec;tyhﬁdAsqumue hetercatimes, iand hawe aeery nﬁpgﬂya? in association

ion onl n t
@}(gté%r unctngen_{lo% lﬁﬁﬁﬁ , fstucr:]lb%{] pd &h(% gey gq@%ﬁg al zhmer protein
I(ACR) Rgthlacktdte. SSutAB ib eEM/ltbdrtonl AGRd afid @(rjcb\&desnzt pheﬂphopantethemyl-
I stent t { sults of this .st
A PV ORI IREoRS Aty ! FBRERLer 2hd trab Rost similar
O gBRHiRN 7 Dxohdinbite €SyhiRiser QAPKSYS . Clayd DI e BRSNS orases are a

enzyne wWith sequence simlarity to sterol desaturase
ammophyletie g50mpy o Mveferal cohgerhate, (Bl-qsperdent enaymese and the only

RLyHENRaCrd Kh6tvn topelfoint OGN SnBEhshBods b1 SLHHE Gcfls. We therefore
reasoned that sxt4 performs the first step in SXT biosynthesis, involving a Claisen-
condensation.

The predicted reaction sequence of SxtA, based on its primary structure, is the
loading of the ACP (SxtA3) with acetate from acetyl-CoA, followed by the SxtAl-
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doubl e bond between C-I and G5 of C, and cause a
1,2-H shift between G5 and C-6 (conmpound D, Figure

WQ@2009/Tees58gyene product of sxtS has sequence honPCTDdy208/001805

non- heme iron 2-oxogl ut arat edependent (20G

di oxygenases. These are nultiélunctional enzynes that

can perform hydroxyl ati on, epoxi dation, desaturation,
cyclisation, and expansion reactions. 20G di oxygenases
aralysédk encthdpiiort of dcotyb-ACGR, ysmvthimgoiti apropeonfybAGR. | Tire class 11

TN T U —

gﬁﬁ%r{}&-MP hﬁtﬁa%ﬁﬁffé d8gire 43T sleheepraitidt of SREQHN thas¥-amino-3-

i cyclisation. This explains the retention_of only one

eregnaidirehepiane ywhicheisi Resel dasignaterbas Compound A’ athiigge 4. To verify
2. i f . . . 7 :

big P S B AR08 Bl LB b T,

akrahoof detegidvogéntiswste streenebby LE-MS/MB fenthgrpeesgieenofzcompound
nown function.is clavald g : -

CARERRES BF ol M SRR AR YR RAURIZNANR: and SXT were readily

deteviet dRRuee 9) addplvddecd the axpedted firapmexiobk.i ©n the other hand, LC- -
h re predicted to duce the terp nal al dehyd

BT B b s S ot SRy S M et A fom

OV 53:ipEs kTR QFiREreES ). MRMRISCPBEET sRedtiid &pebted Hakient ion (m/z 170,

SxtS and SxtU i's therefore the hydroxyl ation _an

BVeyi2R) after the loss ebapaenlr @d suamdipgifigm &’ 41.C-M§/MS data strongly
SR ot (R PRl SR b i o
bisyothess patbwapf conmpounds C and E from C.

raci borskii T3 (Figure 5) .. t hge 1 h - . .
e a8 oo et B eyt Ml ARE md Biapet amino acid
Bedushée %ﬂr?i)arit;’iﬂd Cagihinel9dne aﬁhﬁdillidﬁtr&mﬁ}nsre& $thiswprbpokeal that the
expected fragment ions after the |oss a la an
dredvct iog SXfA dﬁntgﬁ ’Suléséra%eF r the ngqogggs%gpse{;\rg?&i, ‘fvﬁicg Hgansfers an
GAi&ine grbup frofeadalifCtd & fhmino 'gﬂﬁFCﬁt gdgiildat), the producing 4,7-
final reactions l'eading to the conplete SXT np|ecule ,
digvanidina3-eashsairey desighntet qomporpéeBhy iRyl Syr dlip hypothetical
fasgcﬂ.leﬁcé) Sk AALEAR Wis $sot uppbhted @?ttﬂéhet%&%e@fc@’ 8y LAREHMS (Figure
Ihal reactrons, however, remafns uncertain. e gene
@).00elt extodctssfomh C.ganibetskéiTH, haweve, didproé ¢puetpimdany measurable levels

\ | t f f Tr i.chodesm. un t
O3 TR0 AL SL S5 ehE) AP ISPIAGHF 0 ARt et e
%t’éﬁﬁélﬂit’@]ﬂl' IsriﬁﬁS;?ie legslisatin tmlb_yraﬁ wicthe nétion of SxtB.
carbanoyl t ransf erases invaria ransf er e :
car bzﬁ‘ﬁy‘?‘y §?’&J‘gusrt?ro?ﬂ°8§?sb%fh8%yﬂ?oéﬁﬁ?atsl§n g tgé}}f”f‘ gyidine deaminase-
Wi re@¥yrhe I OMR-plotdoba@tda. ITHE Gl Rid Mdéhatishl oMBtidine deaminase is a
catal%ge the transfer of a ca_r,barm%,l group from . L
cetriraldol tlornssp phpmmonia flemiqytiding, Whiskys hesamedgaction mechanism in
. ‘. : ,

Elg{@fvgrgg gﬁfﬁfotnﬁcfétt}éea%g%aﬁ& ¢ % IhstheteryR1ef iH R é(ﬁl@teﬁg{nefrom B’ to

oun ases, wever 1t was noted _
BRU(Bigdres ¥). KIthimshogives smeggestadf that SxiBodetdlysds dbisntetrogldol- like

CERERIEn GlsP JoREUR, PF ana axiT. each encodi ng a

t er mThal ingXpeLIMias cofs ethiodin® fméthglt ané BXT, and its hydroxylation was
%lgu%@/dl [ nrl}(/) '?)Lg nm‘rjletth(:)ior‘rlj‘ilrlé::j rr{e%lllyéll-td%rdlvé(i Ej%rlgggnr gxx%tla?r}eidr}g SXT, and a 1,2-H
shift has been observed between acetate-derived C-5 and C-6 of SXT. Hydroxylation of
the methyl side-chain of the SXT precursor proceeds via epoxidation of a double-bond
between the SAM-derived methyl group and the acetate derived C-6. This incorporation

pattern may result from an electrophilic attack of methionine methyl on the double bond
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di oxygenases. The cl osest honol ogue with a predicted
function was capreonyci di ne hydroxyl ase from

W@SR000ALBAs/ ces Vi naceus, whi ch hydroxyl ates a rPCHAHRI81001805

(C-6) of capreomycidine. SxtH and SxtT may therefore
performa simlar function i®2SXT bi osynt hesis, that

is, the oxidation or hydroxyl ation and oxi dation of C

12, converting F1 into SXT. Menbers belonging to

bawtar iab pldeayd,pwajchowatuld hang foinet edlring the preceding cyclisation

il R e oSSR SaE0 0 AL RIPBIRT by penin

ok d’ldéh?&.e ARl @ﬁl‘)s‘é&ué{t tQIucBRFR LRAROMII Retétionof oﬁl}eo@ﬁhethlomne
gene cl ust'er provi des a}i)ut ative el ectron tran

wythybderivedi htdragen) ther LPH shify mtye¢ru 6c] iapd C- §,ng\;{3 the lacking 1,2-H
%Hﬁ %?t%s?eeﬁl C4 i:gn(f' e. § & (r)lg &Sﬂtt{qo with3he ﬁi@ﬂl‘t‘se?ﬂﬁls studglxwhereby the

toarterre rom stoc punct
msdmmh of mdthienine mdtlwimrea:’e@srthdfwﬁxahm sfithe ithree¢ heterocycles.

dehydr e | i ke enz s fromA. .var .

Noo HE5 FORGTRr FEY ool b Bie Amypy ook Ffburosg and is the

f’MSf |cglﬂildatﬁ§ flfésa&lﬁdsetop‘r%@nﬂfrﬁthe lrszzygms fchfSteﬁ| SseD ik Iprddlit&ed to introduce a
ranspor of electrons resultin rom.t

GAUbl Do BRPER o At 08 bl EOkAS Pl T Tkt DARYCe -5 and C-6

fclorﬁ?g)r LR DP & furk B9 MRS PRédhict SOYShAd fguérceHdmology to non-heme

ate, ‘and thén transfer the electrons via
fron Reatogiutargidenspders @OG) diaxyZSRESES. %ﬁ}jﬂf% mypltifunctional enzymes

8%{”8%[ %%H? a%o n%*)yﬁhﬁloﬂn%e%a OWI 0 cllsatlon and expansion

assign ng genés synt hési s
tehctidis. D@Gednbxylgﬂnemslhavsmg:n rapditéd it gatekyzty thesoxidative formation of

ntrod ous, .f yncti onal 0 |
16 ot PRl W cory S oRRalitn of the new
ﬁé\ﬁﬂ’eg‘?gﬁd afl@ opéll V\EBY ket §dx(ddasXh)aldehnde Withuohvoritat ddcyclisation.
GIX-5 t OXi ns, ereas A. circipnalis

s @uplains dec retentinn pff apkPedRIsHPRIne @%ﬂ;@o yﬁiﬁwogen and the lack
f{fg X3 %h FOGSA &3 C2) ande- 5‘"@1* éX’P%staﬁtﬁtoOf qﬁ?gure 4). SxtU has sequence

u1fury ated toxins (C ,
kiyrdlacikyy toashe-chaini aleohok dohy@mgﬁa@s@s éﬁleenczgﬁ ﬁ’em}armzyme with a known

Elg'[ng(l():r? ge’% dgv%&ﬁlh ?lc ?é&&dtdgeﬁ%’gg Bﬁ)digt’%%) 2%}%%1\,\@?-?&% Ythe terminal
ﬂ“%wwma@@ﬁld&hy@wmajml l\S)ltUhgsdhcmfdrapethcted to reduce

Hrdeing ufetuderopof st BREHTor i gk f GTRERE) dpHaine compound

grrm nalis, and therefore probably the reason why this

TE e o b T kG el iR hEnytaion e
d y '
k&%ﬁ%ﬁ&? g?} E]@mcbblkngg?bgosgkll‘?édré’ 2).0fn s%}gg%rt ﬁ%regils{\l?id@g%ddspathway of
SXdibibgnthesisnbCaYS8YS obtaged i%@rxz/s 21 E:mzd 8z 2 jltomyed the detection
The Li it mt a
B S, &l 2k Rbm D rocpRBRE A3 gdte . On the other hand, no
thérh:evmnm Ixpfonind by EOMS/MS for idtefmafiatSXB (avizl2 B)xaB] €, (m/z 198).

S&M% ééqf(t)r{ar é]]ﬂ');welay&reoc):()}/pe t>< ;[ frr es&?qgrlxsy %th tﬁ]ea?oss €St ammonia and
guanidine from C’, as well as the loss of water in the case of E’.

The detection of E’ indicated that the final reactions leading to the complete SXT
molecule are the O-carbamoylation of its free hydroxyl group and a oxidation of C-12.
The actual sequence of these final reactions, however, remains uncertain. The gene
product of sx¢/ is most similar to a predicted Ocarbamoyltransferase from Trichodesmium

erythraeum (accession ABG50968) and other predicted O-carbamoyltransferases from
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t he SXT toxin-produci ng di nofl agel | ate Gymmodi ni um
catenatum The sxt gene cluster fromC raciborskii T3

wepwodzsssa put ati ve sul fotransferase, SxtN A RIA/ABLAFI01805

search with SxtN identified only 25 hypot heti cal

proteins of unknown functionédth an E val ue above the
threshold (0.005). A profile |ibrary search, however,

reveal ed significant structural relatedness of SxtNto

EFinb BT aS Ld)fo@ﬂfaamft%mfaséd AddriabK- sransfer24 c&ma@ild group from
ot her sul fo ransfe ases t N has asii:ons

sarbapayIpbesPhagite e bxoRy Y S JaR, i hah Sl fpay catalyse
§1€ t%%p ek %ar%mnﬁ?loéﬁﬁ‘[?%hlf SHBarkFARRspRAtE & 18 FFRiyaRbxy group of

IS no nown, however, vvhet her SxtN
Er ﬁm@@glea of syt and S)Q‘Kdﬂl'ﬂl a knpwn fumtlogvgeze not found in the databases,

t

hEEIST o1 AP pdked AP 2 anlf SR SO B G hcodeg adjacent o O
vhibahoytrensferasd gends.i n t he formati on of PAPS (Fl gure

2) KS .phosp ates the product,,of AT ur | ase, .
e T P RS G SROGRS TG SRp8Y S¥BARR S tien Ento3E a terminal
biypeiavehgtibinigeste battesile iphelhylgropiesate t and seiédt G- hydroxylatlng
secondary netabolites aI SO cantain genes reqw red fo

dig éym%ﬁﬁcﬂiherp eyestphgnologie. éIY‘B‘aﬁcR}Fglﬁ Brstiony s @Preomymdme

SN BR BEHURHELsVhifa&ub N hjd¥ex W@:@ti‘%@%ﬁon (C-6) of
it

scenarl 0S. Enzynes act downstream o

c@r@mmv}qu: aﬁsﬂ{e read eSxtEthlay therefore prirfospne h%mllgr dengtigp in SXT

r EOPOS t '

égﬁ]?es?s, ?m? 1sp ?lgec(gigg%tﬁ)gr%w&ﬁporx %gﬁoﬁ %(ﬁ%ﬁon 8f C-12, converting F
dm&ﬂ‘iarmyl ated precursors of SXT ternati veI Y,

2¥dr ][Q’th}'/%ﬁ’ésc %@%ﬁ’lﬁg E%?Pa tggﬁr&lar bﬁ{ol%l gn |a3{! éala nng)ﬂ-ydroxylatmg

HoRlgdnb iR w26 muldlc6iperiedt BhttyimdsU B tHe® aduifN@y 6B jremdst freductase for
t hi oest erase, aryl esterase, protease and

theiroisaenesion pheseeash tqalalyticogyclernEhg §rcgqngreletterspropides a putative
919&}&1 kﬂa&gp%hosy%ténm clfls WBeIahrann! tid ﬁn&h&@%@ﬁ' &koddia 4Fe-4

car banoyl ‘group from SXT anal ogues. Exanp

farmedoxin -waigs bigh sequengxiionelogy t¢ gvistrodakin i&on@Naﬁw punctiforme. sxtW
VA IRAE SS9 NSRAEUIchIR JAGUELBRLIAL s rom 4.
variabalisc and Nosvdc @xmcty’snmm folldTdd) bprActAi ﬁmnd?seudmndvdus Mutida. AsfA

E BB A SRl i Do ensnbt s Rerths nlh fpiipe cabolism

6RLANbWfohdRS! ROV Scoull Iputtivelye ekinlt t & ielgetron a1r from succmate
cationi c substances,_ except for the Ctoxins

SQUVERtEg bty &umarate; and thep dragsisr fieoriagstons t%fer@éwpne{ﬁatw) to SxtH

«@re also involved in the export of PSP toxins. A
nmut ati onal study of NorMfrom V. parahaematol yticus
identified three conserved negatively charged residues

1, b . .

EXImRF S S BB shaakneR Arflysis 9id Bufetpnal assignment of
Se(d'ot@ﬂbhrqlgeuwsﬂ ns unknown. In SxtF, the residue
corr ondi n 0 of NorMis co ved,. .wher eas
¢ hos ESBAE SYBHATRG T BE B ThAES SN & PegifiEegngymes introduce
mﬁnﬁeﬂidcﬂbnaa p&iC [rpISadaﬁmr &gl seT A m&mm T3 produces N-1
respectively. Residues corres&ﬁndl ng to D32 and

hydsoxydated (peas X, dxeerpamnylatess EeSXT )y and hlcséléﬁxaglated (GTX 5) toxins,
Gf‘hértehsd {xn QirciidBs AWORES 1CNproRRt TRE&LRNOFHLRE [ESK Y85 sulfurylated

[ ect
(GTX 3/2 dcGTX-3/2), as well as both O-and N-sulfurylated toxins (C- 1/2), but no N-1

hydroxylated toxins.
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the differences in PSP toxin substrates transported by
these proteins. Exanple 7: Putative transcriptional

WO ewah2056% s of saxitoxin synthase Environnment aPCT/AU2008/001805

factors, such as nitrogen and phosphate availability
have been reported to regul atéthe producti on of PSP
toxins in dinoflagellates and cyanobacteria. Two
transcriptional factors, sxtY and sxtZ, related to

PhOUsﬁﬁ’derﬁm(B afl eﬁz@md vl homalagyved be;ﬂﬁloapd}mD hydroxylase. sxtX was
conmponent ul at or i di ne ki nase tified
BP]ch ¢tegted ént dragibo 'i;} oggqucﬁ ynghyq wollei, which

bRSdub® 'T\ﬁk'HydI&yld?é@Bhﬂ@él@E%@ SQ("YOtsﬁéH@s ﬁé(%}(‘?gﬂtnb V:%mponent of the
regul ators "of phosphat e upt ake wher eas OpR-1 i

gers elupter ayas nqﬁ\pmwetdm it Bleain & ud. atiradraliss ard \tlsawfettyprobably the

géals oI Wh 9‘%‘115 %P@m?ghéeb%g @%Fﬂiet II(I ?}ﬁir@ﬁ%@%& ?ggz(" t6xins (Figure 1A). The

prediuted funotiomofSxtKas tmoafeﬂcl the N31 hpdroeyaticnt X t he

of “pHocthiel AWCRIRICAd' GOREPERITHARRAMAL N ghd O-sulfued

Eiizﬂﬁgﬂ@ of: sifhxﬁwxfﬂem42¢c3 C(tid:)g}"lge yf(;) fmfésa‘éﬁ'vritg efiéwo Bhghosphate 5°-
ene _cl uster rom Cl DQr sKi 1 as a tr

BhRPEST i AR -depgypient sutiofransferqsgsy whchy e §Rﬁ°ﬂg‘ef?é§he N-21 of

@fX’ICanJ @gixuHpskid 013 yerne hmy%w k&pediReSOHMN BeeRAeb&ibed from

from ot her cyanobact eria, ver he  remai'ni n genes
el SKRébxingirodusing duoshgallad ChmnodiviuryaelendiimThe sxt gene cluster

?{o% %W?&L&%@ﬁg; }%L&&‘B'D’ IR sﬁﬂ%walgbqgg?ec QN 2A PYIBLAST search

irmcu I's an ncrea3| n evi dence
tvxh'eht Syt idetifiedl ordye 26 htypethslﬂcmi p(dﬂﬁilis of snlenowej fanctitmi Wlthgm E value

@ é\%g E}g’g%}gﬁ%& cp g%ﬁigﬁes'{ I‘ﬁ?’g rokar%gttl ﬁ%\g%%g’n}sesvbaleg significant

afrhQGral Gelmsdn’ré@ of SkiNe o bﬂﬁigleﬁlsﬁﬂoﬁz{rﬁfﬁms(aﬁeﬁj) (Z-score=24.02) and
andpha? The fact that t he rra ority of sxt gcﬂes are
1

Rier s Ff;@raﬁ%ﬂ SEBhasn srmeeved Nelgrminghsegiogewhich corresponds to the
316\9/&%05 *€fHolphatd!$ ?ﬁ&s%hbﬁﬁfatesng%PﬁﬂlﬁHﬁeﬁz‘g?on”ﬁV 18&M® It is not

ed In an ances cyanobacteriumth
kucwe,sbowey velesdr SN ttrpasteena Pelfate stpeinde N-2bor &-A2y Interestingly,

e%e cQ &eaf' taﬁ&ﬁﬁe#iglﬁ{“até) ﬁ(gﬁpé gﬂf’%ﬁg Qo t?1'?)mologues of

%t i
[ nvest gate Sx¥ gene clus resenc
efhictevrr alvotved nimpthe afoenatial af FARS (Filgerel T4 AHﬁSIBhosphorylates the

S Ugﬂ’ei st é\qbaéi)gﬁ%'%ﬁ’t %(f‘ ﬁ,ﬁsgfﬁgiegicgéxz( tgtﬁ%e 68 PAPs "BRie: Biosynthetic

B¢ aaitersi thatresult @fsulfied G¥ddngayemetbbisiitey also contain genes required for
anobacterial strains were grown in Jaworski nmedi um

él"},eléfég‘é‘iqoﬁé’(ﬁplAr?SExarrpl e 1 above. Total genonic DNA was
extr %ﬁ:ﬁﬁar‘h Dsgmeﬁyﬁﬂﬁg er abxe e!:du?d bYe produced via either of two

| ysozyne r ot ei na ysis follown
hbpotbetiaah lsazm@ﬂ@er rﬁnexmpadtait @ﬁ doyvnsrsamiaidbie parb@mg}alénaysferase Sxtl,

Y Y I ——

\prddessingy bblhnﬁﬁbarﬂ@ﬁatetﬂ faad aiepathambgldtedn prbcﬁﬁl‘% eif H&I0| Alternatively,

i ssolved in TE: 0:1 0

ExdReteatsaies F D6 coarnabimordy ABRGSEF SHRGP PRI TRy occur. SxiL
idgeRtddatd VEGDSL-lipases, which are multifunctional enzymes with thioesterase,
arylesterase, protease and lysophospholipase activities. The function of SxtL could

therefore include the hydrolytic cleavage of the carbamoyl group from SX7 analogues.

Example 6: Cluster-associated SXT genes involved in metabolite transport
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cyl i ndrosper nopsi n bi osynt hesi s genes was perforned
usi ng an adaptor-nedi ated PCR as described in Mffitt

w@e00a/129562004) Appl. Environ. M crobiol. 70: 63B63HABSDS/001805

PCRs were perfornmed in 20 nl reaction vol unes

containing 1 x Taq pol yneraseébuffer 2.5 mM Mgd 2, 0.2

nmM deoxynucl eoti de tri phosphates, 10 pnol each of the
forward and reverse prinmers, between 10 and 100 ng

genork& dalAxAN enddded tv@protéifis with higr geer(cEisiriletty to sodium-driven

Bi ot ech, Austral ia). Thermal cycling was rfaor in
Aulsidrg apd pusic g»g@mw;&wl% QYIME)&?@F@P 0?3&&?&3%}% Members
FHRAGSHM Ritnil O ns 4o Shdi&rshl REGAM- (Wl\;elﬁ ﬁtlporters that export

enat uri ng ste at 94pC for 3 mn followed by 30 cycl es
chtietan athgtaawsoﬁllaaf tbﬂl@f’ dexingarg catmmmbswnn@salexmt for the C-toxins

% %%gfzg&?tt%?%l (?nqp] ef'fl&‘]p %%eﬁth\;%%‘g n%% e dgﬁgﬁg)oﬂwolved in

fthen akpeek o€ rRSPoroxsiise A anutﬁti@ai ctudy of Noerrfrbhf Ve gpabiematolyticus

SR BED Pt (oot e ket B R Renei TRiRR B3 B34, B R67) that confer

lhisswatd speeifioity Lﬁévidi/aﬂﬂiehhwmam&hl sisubéttaes r&b@ﬂuﬁbﬂ gemalhilunknown

et hi dium brom de /m). Automated DNA seque

WBSHSBr ther ﬁeétfiuas?cr@w RIS g OB, df or K ﬁeas those

%ﬁ&%@h@iﬂg té' U@dﬂd BI67 SRILFIGR by MR BhddYai®Wparagine and

Fos . Sequence data viere anal yzed using

ABDSIPE,i Igmepmrqms&@pﬂuee poggqppnﬁpg to 32| and E251 are conserved in SxtM,
| I

S5 R KRBt bl el B b b PIE bR rsidues may reflec

\the cﬂlfﬁefmwslah iPSRabxifsnbstratds dranfiooted blgrtldse gyoteing.or mat i on

(NI'H, Bethesda, MD). Fugue bl ast

(http://ww~cryst. bi oc. cam ac. uk/ fugue/) was used to

identify distant hompl ogs via sequence-structure

conmparisons. The gene clusters were assferrbl ed _usi ng%
tﬁ?@"@BH?maPé'tﬁh‘f%g'a“PﬁF'Rﬁ'O“&hﬂe gyats of saxitoxin synthase

(htt gdfr AR BRtE ISRAT Qéj %ﬁ?%@ﬁoﬁﬁf-‘ AhBdpRhoe: a@i?l%ﬁlhty have been
reading frames were manually 1dentified. Polyketid

sepurtedge regulatadhe prasistombof PSPt togias Sy witadiag t@b‘om panobacteria.
3 nr S}rglgs:cer a? q%c;tlg' 5 g%t}’ Qﬁd %p&c %e%te& %i Pﬂ@baﬁﬁséﬁlpﬁa§§sgectwely, as
(W1t g3 a/ vﬁmmnqkhnlemfmg\lﬂator kistidine tkixese mgeniddntiSaf praaime] MRthe 3'-end

I@ﬁ&eﬁw \%i%&%rﬂ}‘%te Bsé r\fl{mﬁﬁ/?ﬁég B‘Qg[’ﬂ?lj&{r%\ét%lgipgﬂ%né ajeynegative regulators

@f%bb}ﬂla&cﬁﬁtﬁm Réheffas %pndn@s;aﬁfemspalemnmswew Gh NBe agghlation of a
nonproduci ng . yanobact erial strain

cprietyof srgiahospsi inc 511‘68 TSN a3 W&W—tlﬁrbé}i@&? Agis therefore likely that

q’?@’nﬁﬁ BFJ dudliors §] & NacibFs%iiSEY SERGAIFET of BR Qﬁl?s%ﬁﬁﬁ(%al level in
e fotransferase gene cyrJ uUsing the priner set

ceponselts tifeGavaiahilityTed pBoIPIRECETAEIL a8 ofher sEGronmenl factars.

1) and cyl nanR (5' GAGTGAAAATGCGTAGAACTTG 3') (SEQ ID

NO 112). Genomic DNA was tested for positive

dEwxamplect Phylogenetic brigirtsSof fie\S¥dhgemes ner s 27F and

809 descrlbed in ilan,et . (.1997), | nt

Bact élfof! Bscs IS 71 OWn‘rp}'T' %2}? ﬁé’r 2193 él?ﬁe"ﬁct&ﬁe 3 Shic structure.

dasrsliRattly habXafmthe S aRaee, oft . VRkiboyskiiha3i defd inidst similar to

of "'t he gene fragnent.
counterparts from other cyanobacteria, however the remamlng genes had their closest

matches with homologues from proteobacteria, actinomycetes, sphingobacteria, and
firmicutes. There is an increasing body of evidence that horizontal gene transfer (HGT) is
a major driving force behind the evolution of prokaryotic genomes, and cyanobacterial

genomes are known to be greatly affected by HGT, often involving transposases and
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The bi osynthesis of cylindrospernopsin involves an
am di notransferase, a NRPS, and a PKS (AoaA, AoaB and

woor@ 129588 pecti vely). In order to obtain the eP€T/AB2008/001805

sequence of the cylindrospernopsin biosynthesis gene

cluster, we used adaptor-nedié@ted ' genewal ki ng

technol ogy, initiating the process froma partia

sequence of the am di notransferase gene fromC

pAsgeb 0Tl fdct AMNE 2RE mafarity @f Sk genesl taveamdst elosay relatedeo homologues
re designed and. the entire cl uster. spanni ng 43 .

K heoties e CaBRRARLETia GYEEHEr i L34 La DROSVRHIGHS 308 Vg revolved in an

8hdeI@il SyamBbatteriif th@XbutceBRRIYC hetfifiRl - théNeERidih@ éhdddfrom other

regi ons encode putative accessory genes {h enes)

RAdteme Yindi Gl THoHBEdIa oTeNEBI0B oS (R IpgPsigalerlxt Brge cluster, as well
] ﬁfe's&ﬂ:felo(gf %}(ﬁ{;‘l’?ﬁaﬂ?ﬁﬁ ses PRitddOro! {ife fsagfanﬁlg,at(s:? §3&hat small

genes are fl anki e cylindrospernopsin gen Ster
atssstttasiof exrgenesvee puxbilel at e t hat the toxin gene cl uster

was inserted into this area of the genone thus

lnterrupti th P.gene cluster. This qgenetic v

EXaRIRR b RnPBaptariAl f it fres, $08 SHREARIeRirapr AL the CYR gene
enestence of transposase-li ke sequences within the

cyl i ndrospernopsin cluster. Bioinformtjc anal ysis  of

the CoRmabagieral Erais were@RVPp &t {1 BetHiUBAssSTipeddnxample 1
% ! %talngg{nt%gg@ YSNRY WEAURRES1E | Wntc%ar(dﬂ%@t%rial cells by

T), pre structural honpl ogi es (Fugue Bl ast), _
dysdzyme(PPSiposinapk & dysis filipwin phened-chiorefgrs pxgiaetiany ayl described
DrARInsBeNEELE BASCA R ARt Blvidhr MELUHRE 611062001, DNA in the
S T Harosper opsi h b 0syMthesi s ¢l USt er cont ai ns
Shfresnatahiveds precipiteted witht B evofummest-207(S ethaqol, medhdédowith % ethanol,

SpoNet Benibhepee Brnd a8 BB i e 11°.  For mati on
of t hehealletizagbRonfskalkaben Togiohs r of IDNA i flanking the putative

formati on of .the carbon skel et on_of cyljndrospernnpﬁjn
chhindrowpsrmensin hiesynthesss gsneyanpeforpise dsimeganyadgptor-mediated PCR as

aﬁl&gﬁwﬁ NRGYRkOR £f (Zgbszk 1. En¥irbn. Mﬁ@oﬁeﬁ/’rotm@h%gz. PCRs were

encodes an antdinotfansferase simlar tot
performeslr i A9 nd: nghgtivinneolumres! icontrinings 1 ot dg¢ mOAMNprase buffer 2.5 mM

f i di

ORI ) BRI GRaB ARSI, T AP o SFKardand reverse
@H)m:'rsnﬁ detviaea f0osamd m%(_) ag @ehcg‘h'md?hlm gtcb_()(ZFlith]frﬁqupolsmepse (Fischer
1)... The next. s I gur.e 8, st LN e

Histegh etatio aTRmpsl it Mo pechmasd KhASTEABIESR System 2400
Mih¥&shl NRRFerP (@ rkaY HRnéP @bspdtationk PNeRFAIRNCIYE Tyicliflg began with a

fol |l ow ng dona%nS' adenyl ati on domain (A donain) ang a
depatiing stemat YL for dmainrfollpigs b0 syelegailenaiurasips gt B¢°C for 10,
- 27786 Bnd Bk 10299 sthaRHRAATENERRAon at 72°C f
?E?F?5%§%95?g§§§g ggng?n (Dq?, ngthyltransfepase onéd ?r
dedrenin. AMDIifickon ved umpdeted dryad fingKRxtensian séap alcy2°C for 7 min.

car rier tein (A [ P rigi .

b BN ' seprika By B dsd Reuffaieh 8 T Bufrer 40 ma
JeRecetare RintVIrEDAA, pHI8)pamd vibedizedby WV gensillimination after staining
it i bromidt (0.5 ug/mi).

Automated DNA sequencing was performed using the PRISM Big Dye cycle
sequencing system and a model 373 sequencer (Applied Biosystems, Foster City, CA).
Sequence data were analyzed using ABI Prism-Autoassembler software, while
identity/similarity values to other translated sequences were determined using BLAST in

conjunction with the National Center for Biotechnology Information (NIH, Bethesda,
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subsequent PKS extensions. The specific am no acid
activated by the CyrB A domai n cannot be predicted as

WO e@ae#ssg rat e specificity conferring resi duesP@DANR108/001805

mat ch any in the avail abl e dat abases

(http://ww- ab. informatik. unié% uebi ngen. de/ sof t war e/ NR

PSpredictor; http://ww.tigr.org/jravel/nrps/,

http://ww. nii.res.in/nrps-pks.htnl). So far, no other

MNRDPS Rugse bRen (Hipyorwwedystbidc. dain.ad. uzleﬁxggeyamadiu@ecawﬁmafy distant
S a substrate. The A donmain.is t'ﬁg?n q&o activate

raniog: Air s gice SRR En PP RsoRS 1 THangan SIS Mere pgsembled using

8¢l Qvge Q"hP@dOfPh}diye aﬁ@ Rondod (R8T 7wRiw. PHir@h. ngnpl{r d(“pg.}aﬂcansed html),

t he KS domai n. T domai n activates nal o

apemaraading; frames wn@ m@walfmﬂgntifsedf Solykgkde 53;!1 Se and non-ribosomal

B%gm Epﬁfﬁ{ﬂe&ﬁ rd%ﬂl%‘ds%e@e&e%%hﬁmﬂéﬁﬂhé’ Qéggpal zed databases based on

noacet at e and mal ony
GysBl cenichiress (http: //Medmabmgfomddd Y- tummdiemlelﬁwﬁt@JRPSpredlctor;

rte reatlo re t he keto group .t
ﬁ@%‘? PP Edii IBrPS/ eﬁtl%‘?’rﬁﬁg‘ VB Bt ] rsglgrll}ﬁti ng in
a doubl e bond between C 3 and Cl4. The net hyl

Exanfple s eGeNetic dvreeRinglenNCylindfos 6Ppsin-prodie d -
gP@é"Z% .%ﬁ%ﬁansfgﬁhﬁjse o P oo g & o

adeno met hioni ne (SAM dependent M. It is
t her €ybn osn@g@emmrqdnamgt ped MPIRIOHYGiBg ceyagpbagteripl §tigins were
u t
gcrrg%%ﬁg? {{n@apges%n 84 gglri:fe aﬁis?eg n%n@ ﬂ‘g hﬁlr%'%g bifher set cynsulfF
et mmc*remm‘mxzmbmm(,‘s 37) a(8EQ MIEhM add) t and' cylnamR (5’

A R AR LA BRSPS M b v

&H4fosite %)nphﬁ@&iﬂnt usigg the lﬁb&Rngéﬁd)ph@érsmE #htl 88D as described in
ring in cylindrospernopsin. This reactian Iﬁoul d be

Nstlar ghabisO% dntrdy Sy¥t Baeigrieh 4769250% 1t ARIEERF ere sequenced, as
?schbed th mﬁf blab&d ¥o v \fg’_ﬁ{@laéﬁlty b0iR defie frAgmébat! St

hree ring formatlons. hird step (Figure 8,
st epTB} biosyn lbpﬁgyhndﬂemegnopmIlr‘»@éve@mn@wlﬁimansferase a NRPS,
I i G d
AR A o B80S AR senc
ef dtagayhmlmospénmdpengbm\ym@esmgem Hystemn vax esealt aﬂaptoa-medlated gene-
i.vation o rmlonl-Co t he AT.donmain
f”ra Qg ot C{;}H‘ k@” alfyy %B’ﬁdAhgameﬁssat frome %kspfﬂjgﬂltsal spayfeg of the
hiediR6teidferasef pdaer Bom e pd@b@akie dA W08, iSicessing éwward facing
the ACP of Cyr and t he KR domai n reduces .t he ket
growp tee designadkgnd dhe eptiten senes cluslce spRESting A Eb was sequenced,
&gemé} %h%tﬂmm 35 R6 B8R efiRRHsRICT tRe KRiRICRsRRd does
n contain domain, this corresponds only to
oyrC. "Hiosel cﬂwﬂnggtmglonateapw puigtive aeensonyy sees s(hgp r gones), which

E’_CIIILQ% lec gr c%% hs %}ef%gﬂll '(i)lﬂ: %?%f%%%g@ﬁ%ﬁseﬁbue to the fact

thae thésedgkﬁies Qi‘re (ﬂanﬁngeﬁsml ¢ydindrospérenopdinii pérencloftenae both ends, we

acetate _and the.reduction of the

RORYRIOU (i EIBIRSEY SO V6 ASGBHb RO BT Ba el fagome thus
aferéptia THH HYPULne blaker.i Thish@ersdtice r@f‘raﬂ%ement is mechanistically
nucl eophilic attack by the am dino group

sernoried by the pegseresavt TawPeseae-like Apqiicness| Wikkin BQP amhlrefirgspennopsm
titk@s of ring closure, resulting in the formation of

the second
Bioinformatic analysis of the toxin gene cluster was performed and based on gene

function inference using sequence alignments (NCBI BLAST), predicted structural
homologies (Fugue Blast), and analysis of PKS and NRPS domains using specialized

blast servers based on crystal structures. The cylindrospermopsin biosynthesis cluster
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ring, the first 6-nenbered ring made in
cyl i ndrospernopsin. The product of CyrDis the

waawstieese for CyrE (step 5 in Figure 8), a PKSCT/AU2008/001805

containing a KS, AT, DH, KR domains and an ACP. Since

this sequence of domains is i@6&ntical to that of CyrD,

it is not possible at this stage to ascertain which

PKS acts first, but as their action is proposed to be

icogtains d8IORKEs, nhidhneiebdy albthedindtidhs reqiréd for @ye Bosynthesis, regulation
catal yzes Ehe addi.tion of one acetate and the

8¢ FRRAroef the toxinyeylndeospeimensix (Wieie @7 and C8. This

doubl e bond is attacked by NI 8 via a M chael addition

and the third cyclisation occurs, resulting in the

Examplect tie Fpemationgf ther €YRcarhonrskealetons nodul e
Cot 10 (8 SO BP0, BB Wl PP PR R6bsin imvolves

@ye Eymthebie bbb pyanidimondrtate haa rirdpyamsidimatien aifeglyCieavi GygrACAthe AoaA

nd unr.educed. Step 7.in t at h Figure 8) .. . .
Rt Re ML CPotisa it Ao P P RE ST 15, e TR rgipine:glycine
tah}acﬁingﬁaﬂs&!ﬂaﬂer@ﬁm,r trirverk ng@ﬁidincolfg_rddgeﬁf)innaldonor_ molecule, most
cyl i ndrosper nopsi n conpound. e cylindrospermpsin ..
é%ﬁla RIZITERG r OTHO, A5 RCCPIRG T8 Eﬁ};{‘éé’fvglt’ﬁnﬁiﬂ@'ﬁp gféauﬁ& @yanidinoacetate
Xj:%h}eag istey 108799 that have been denoted CyrG and CyrH

si - Bl ast “search (NCBI) followed by a Fugue profile

| i br dihg nextastem (Figeis yestapr 2ainsthe bipsprthpotl i) carage guicky CyrB (AoaB

t rG Yy : -
S SNSRI Lt ISR Towin domin
whasdationbdomainalAl doneaithand ar peptidyh @miercpeaimg@®@CP) of an NRPS

Dolarehty gubkrredmdiagt ST GFh HoROP Gt amET Ladh dehydratase
ISMAMI(DH)) enéthyltthRFera@Nddmsh (MM, kéoluctase domain (KR), and an acyl
cyl i ndrospernopsin resulting in thsqformatl on of the

SPEST Proteid ACHcRfeP S AFigR (©aBr Persiire mst Gatabyse dlae second reaction
ISERE L %nﬁled@rﬂﬁs h@%oﬁﬁirﬁﬁ? af UR et aP (1@ R8hid fHRfuif hl'sdrter unit for

reaction consists of the Tormation of a coval ent bond .
Isebseaeent (AKS Bxtensionse Thespecifin aminnoeidagrtivaied ¢ty the CyrB A domain

Pl T RNl o YR AR sch any n he

ragaitdbleodatatmised (htps/ e -dboinfoatniatk unif tuebibgevcd disstfiveee/ NRRSpredictor;

R TN R T A Y

MR Bad Bécpakb@ibedanst RiiZee garidifoaetate &4 Sultrae! TheiAdomain is
of rE and cyl i ndrospernopsin, causing t Ee, r %I ease . of

i _ ogst]v e EPWWH@%%M%@WWS%@@ iViggthe swinging arm of the
?)éelgde)’rll 'ng?fe%g}%_téih qj‘@bﬂoeﬁine LU GthSinMENE AT WINhiA r&a‘ivatt&emalonyl-COA

C4I's of acetate origin and is not |ost
@ad i attgchiss db yo the NP, Thieie folewedebpuiardondensatoni geagtion between the
f Qrmat j . bl i ng:. e thi.rder 8actl O -ni :
5 el 35 ot oINSy R B0 o o
gediring modales URRT amdnDE. dihrenr comperéeruteactidrh exdutésatheukeda . group to a

h ' f G and in the f i f th
Ioder ks b ianon BE FeOpeitioe b i dsuble,Song pfween €13 and
gt 1as yrieh @fetty] PRdds¥se0 {MT) Rlomdih dideRifiedn i teBr ia the NRPS/PKS

suggest a |inear polyketide which readily assumes a
fdg\pgpsgg, (Bxample 9 above), is homologous to S-adenosylmethionine (SAM) dependent

MT. It is therefore suggested that the MT methylates C13. It is proposed that a
nucleophilic attack of the amidino group at N19 onto the newly formed double bond
between C13 and C14 occurs via a ‘Michael addition’. The cyclization follows Baldwin’s
rules for ring closure (Baldwin et al. (1997) J. Org. Chem 42;3846-3852), resulting in the
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conformation for the formation of the rings.
Cyclization may thus be spontaneous and not under

wepwymeasse control. These anal yses show t hat tPCHADSNN8/001805

happen step-w se, with successive ring formation of

the appropriate internediate é it is synthesized.

Thi s nmechani sm al so explains the lack of a

t hi oesterase or cyclization donmain, which are usually

Fsretioa oF theidshriNRIESE YR Sro¥peéttd opsinaThis Gadctibi £6uldh@ spontaneous and
rel ease and cyclization of the final, product fromthe

SH\IAt TeQHES| Seymatic A¥Rlysispas ibiaenesgqtisally, VOusblE: dis 15 the first of
%{:Hg%%ﬁmsi n biosynthesis requires the action of
tailorTng enzynes in order to conplete the

bi osyAhhethird, steptFignrs By stepe 33 uinfthei biasythesis valwgs CyrC (AoaC
'ﬁ}édr B ,l @Hcﬁnen%d&?a Pﬁg%}‘fﬁ' OAT,t f& ang A%‘P domains. The action of
cyl'rna’osper mopsi n gene clustér revealed three

cles’e iddmhins eesaytees tHeoslongdadon af ther grogyingectmin by anianetatewad activation

I@?g{lﬁ&é&@% %St%aﬁﬂocf%,'slnﬁﬁdﬁgﬁ?%;{%gﬁpn éand1 %gr?(le\ﬂsation at the KS

Q¥ naltW AR BRS et bf Tyl Phd dohdak@l dhalDistdubdtd tHRIAORIbLf CyrC and
by the action of a sulfotransferase. CyrJ encqdes a

thoKEi dompintreducephe kelp groupy to & hpdroxyl group on C12. The PKS module
Q%Q?iﬂ?%g?@éls‘(é Sdthedipd § KJIE)% a1l GRE WM hot contain a DH domain, this
sul Totransferases. The cylindrospernopsin gene cl uster
abgespendoetdy tabyedenyl sul fat e ki nase (ASK), nanely

Cyr N ASKs A I t | AN :

el HREATER Pl R 37 B0 B v e

iodutespKSpage MH,HER, £&3d sh ACPf Theactoyd ofiwdiisoRNS mmejuds on the product
s the pool, of .PAPS

at. d 2 ile rN create r | red

BE v Festlty it e GRR o atetee 200 thetariding, St kisS Eroup on C10
6 QAY&ioRY AR PAraRsPHULEABISHINA BeswEAVERARTIC Dialthis dible bond is
sul f ot ransferase_genes were only present in

& sition o paslernbdicaiiach &y chm gmiding Erup 119 ¥Hemother Michael addition
e . ’ ) et )

ST oA YRRl 0, BAAG AN g g e o

cing Jthgdmgt 6ringmberel eingfnoade ibeylindgespdrmepstti.dat e for a

t oxi robe, i t.dis. no nj n.. NRPS. P ..
X it A B T8 ok 18 TR P conining
W K8 AThPH, §Rdombins tagd an MR.&ﬂngtgist slhaqamolge]ﬁ elomaiasiis identical to
are commn_i.n cyanopacteria. The final tai LN .
At of PD T gt oRa b A 5 Stage fo assergip e BRSPSty Rut as their
iab @b PisPRloposed B BsidentRdPRiEkhhitafial QY His p6int ICYrE @htaly@esthe addition
hydr oxyl ase bel ongi ng to the 2-oxogl utarate an

d
ok one Recietp end din forRgtisTRizedabischandiiatycensd end (fcThigdeuble bond
Eg g{%gﬂg@{/ h]gg vid QMLI?a;é{ {i%ﬂg&g?éﬂgg:ﬁ? tlﬂ}(péﬁlli?éﬂ?)ﬂmct:uﬁsn%&ultmg in the

hydr oxy agen. I'S proposed
tshaind©ymembett mihgszes t he hydroxyl ati on of C7, a residue

:)P a: i%'?{: g%%gmr{gpggg %r)ll(lydl’u eé{,s%egré OF; %%EaPh Zs & gﬁfxiﬂ{al mhcontaining

per nopgsi n.
foyitly KR! AT, aid ACPCTyHy adty onh tHeproduzbabCyrR fied lomgatessheghain by an

in the biosynthesis of cylindrospernopsin. Exanple 13:
@Wtﬁet]GﬁYlﬁg_ 4&@&;\‘mﬁ§ﬂcﬁl¥drospermpsi n and ot her
cyanolgd o inddhet phihiisy ARPERI 8)t RIvVBR &R TérathtioH tofOthe tu#&il ring, a

produci ng cells. The “cyl |_n.drosloerrm sin (?ene cl uster
aeastian tkat 45 regmired) éwotﬁlgdomlm(pf he final cylindrospermopsin compound. The

cylindrospermopsin gene cluster encodes two enzymes with high sequence similarity
(87%) that have been denoted CyrG and CyrH. A Psi-blast search (NCBI) followed by a
Fugue profile library search (see materials and methods) revealed that CyrG and CyrH are

most similar to the enzyme family of amidohydrolases/ureases/dihydroorotases, whose
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the product of which is nost simlar to sodiumion
driven nmulti-drug and toxic conpound extrusion

WQe@varesss (MATE) of the NorMfamly. It is posedi/auzms/001805

that CyrKis a transporter for cylindrospernopsin,

based on this honology and it® central l|ocation in the
cluster. Heterol ogous expression and characteri zation

of the protein are currently being undertaken to

mﬂb‘elys titalypaltiet formatien and rleaydgdensli Ne@ dontdpdi fis praposdd that these
Exa e 14; Transcyiptignal requlation of the toxin .
GEABIGS| TSP EF PP ESBRIAeP IR GARRPT SRPIFRALS, BB as arginine or
shaenth TPMACHbE §§1jﬁﬂ9@§geﬁhé’1ﬁ§ﬂ1 RistIkAg 8D tHeSfoAhAtiOn ¥t tBE uracil ring.
fromthe growth nedia (Saker et al. (1999) J . Phycol
IbewogzBDey carFy ankiveyor theeecizpetings sispaidingoen theggypgidino donor. The
‘rf?g%f %a%giof? Eéns ﬁof thd ?5%41'?1‘32%%?%3}/%&%@0\43 Betwbeh e N of the guanidino

uration of hydrogenases. € cyanobacterium
Hosdrand PBGYT3: 0 Adrobmeymapsin divltheved: tyearr ediguinatidnoof 4O fdrming a double

I | ni | Nt cA '
BodihBeenit ES R0 Conithe SisBhe 2bEm balyei She KElriipp of g bond between
ﬂ{egs&bﬁ] & bhahe tghmlﬂm?! duihion apé _rcimps b?imgﬁh\/\%ﬁrlﬁ rco-cmmittently
unaer e _sane re .atlon, S | | ocaj ed ;
Witthnthe breaking gf 'theggﬂ%eseqrﬂw ‘betwieqn the Aoy h Sazier i%ﬁ@}\%igogf’ CyrE and

@ ChYS S RLOARURE ©RALODS ithe Wiffecule from th lex.
cgllqulldrggslpospeégnﬁpsi n?:igne cl uster coul deckl)lee [ gg}}t i? ieg?.’me compIEx

Feeting pxperimentsywith drbsledeacatojsshaye shewr diat Hhesexyiger latGdds of acetate
T
Graeil rNEPThe tididngactams«f teguired d wogldséatalyzerthe oledfagesyidle guanidino

pr ot ej.ns, i ch have, di yerse requl atory.and.si gnal .
Brotfe: » dinpromRtetls, e Mnc gl ThOaticH b Ty nd Cyrtl in the
férafa$ioh oP tHeQit@dil fimOin Glindidsperthophid dbscrileng novdl bidsgmhesis pathway
shows honol ogy to AAA family proteins that often
PR PYFRERRper one- | i ke functions and assist in the
asseny, ., (RBAF dhgBs aOlinfirS pSISRERIeY whichPk&idEl Nassumes a favorable
conpl exes. Further insights into the role of CyrO are
lepmidenasibndioe thedormatianeo fdbeytiaste £ yRlbation giaxthenbaeragtancous and not
roteins i r ' SCLi i .
Gp8lckanfs ahatettae 1B,LAT R0 U ESShpl Sappe, s s, it
yoetessiteovitigt foamatidre ofrthe eapprapnatenintamediatailas ihds dyethesized. This

restri.cted to the rticul ar enbadi ment (s),..shown . .
SRt PlpPs e e vari BECSRETE 8hyy BiRURE Yompin which are
sishdllyesddiatbd it NRES/PHE misddRs bhé catalyzeithdfuléase and cyclization of
departing fromthe scope of the present invention. |5

tiq fanad grofypt fremthGFNZYMESORPI%: cat i on cl ai ms benefi t
from Australian Provisional Application Nunber
2008902056 entitled "Detection of Cyanotoxic

~ Grxganplent2: @YRtailoging reagtians 24 April 20 2008, the

o0 S8R50 POURL P ASORPEAL RO NRIAD Bhomcs i ner

¢©® Rpmpkite) theabisgmitenise catalyeingi thg sulfatiBiaCat! Ol Nand hydroxxlation at C7.

varjant or fr . .
Ana y51ns of the cyhan g(%ggrrrtlo%%{neg%%e cluster revealed three candidate enzymes for the

tailoring reactions involved in the biosynthesis of cylindrospermopsin, namely Cyrl, CyrJ,
and CyrN. The sulfation of cylindrospermopsin at C12 is likely to be carried out by the
action of a sulfotransferase. CyrJ encodes a protein that is most similar to human 3'-
phosphoadenylyl sulfate (PAPS) dependent sulfotransferases. The cylindrospermopsin
gene cluster also encodes an adenylsulfate kinase (ASK), namely CyrN. ASKs are
enzymes that catalyze the formation of PAPS, which is the sulfate donor for
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2. The pol ynucl eotide according to claim1, wherein
said fragnment conprises a sequence selected fromthe

w@e@ap2wsehsi sting of SEQ ID NO 2, SEQ | D NO HECT/SELQOBM1805

NO 6, SEQIDNO 8, SEQID NO 10, SEQ ID NO 12, SEQ

ID NO 14, SEQ ID NO 16, SEQUD NO 18, SEQ ID NO

20, SEQ ID NO 22, SEQID NO 24, SEQ ID NO 26, SEQ

IDNO 28, SEQID NO 30, SEQID NO 32, SEQ ID NO

I&gfoliloﬁﬁ@zizaﬁbsglgé s ?g)pﬁlémggtm%ﬂ@sulwesm@mdfﬁpMOpé&, at 8HQ while CyrN
42, N EQ ID NO 46, SEQ I . .

argatesithy pppined PAES @ger?%fwﬁlwac%m SetsRiD® of \gidepspermopsin

EBdh@n 2Rd n%ggré)&ch%Estéﬁns rewbaltPINPth Sl forlatd fefdsdNgknes were only

2, SEO D NOT 64, SEQ ID NO. 66, SEQ ID NO 68, and '

presérd in eylinddosperagnsin progeringgrainsg furgher pEismingthe involvement of this

i i Cil. i . . .
CHPEONEE 6 REU i SO\ EATRLETRIAAL . B o en mich
theroforeibed gaoddcapdidgiedpt a thirc prope;i asiiniy aereamique thari HRPS and PKS

I S RS S BT R (A e
tértNRinglthese SieRkd, WHNED arkZomPRa inXyHabbatleriaSERE fiRalN@iloring reaction
17, SEQ I D 19, SEQ ID

ispeaxged ot bgoﬁzrl- B ??argg@f h ratod ?’sggbsﬁz FsvRgled-that Cyrl is
PR AR S U2 e 5 B0 B s

aEperfami)y) Whikh inchudesktte Immmvoaliar Prelpdtydresylase  algrgsubunit that

| , - NO: I i i
LB P REP LG o T R L8 Dasfe L B s e
h{rj]lirb@laﬁé’n ofSEQ 4 Eesidie th&t, alang withr tha niracilamg, fseargsrentanfer much of
t hereof. 5. A probe or.prinmer . that .hybridis :
Usdoreie af Py R eERE ThEFeRSep SLCPBY ek isaapiply the final
8tep ™ thieMosk/AthesiabNeylindfosgerm{dpkin. & ri bonucl eic acid or
conpl ementary DNA according to claim3, (iii) a
pol ypepti de according to claim4. 6. A vector
Elg(l;p,;né%im CYRIbXiINGhARSHOAE according to claim1l or
clai , or a ribonucleic acid or conplenmentary DNA
accofylindrospermbpgimagd other Ayprabacterpl toxmympPedrg Renexported out of
ect 0 ccondi : ' 8.
TBOn Qe GO T a3 Pt ol FRAAPLorithe ATORF, depoted Cyrk,
stegqusdat obvhidhris nypsesisdlaplossoflimm ieneirivien thatideighand tani¢ compound

BRA PR TRTELS: FR DRSS FoF o ST R o ransporr
FGCHNRIABpérthophial BhskdWn i hémholdgy iaB@ntsciepiral Rehtibroin the cluster.
conpl enmentary DNA according to cl ai g}e (1i1) a )
pistsjplepeusd XBISAHON sty RABEqTienton &EcBiediPRIeino 3F Aufently being
Ind MDRESII VR s BLARGLASe inSoylin@fospdrineBsifexport.

cyanobacteria I n e sanpl e.

Example 14: Transcriptional regulation of the toxin gene cluster
Cylindrospermopsin production has been shown to be highest when fixed nitrogen
is eliminated from the growth media (Saker et al. (1999) J. Phycol 35:599-606). Flanking
the cylindrospermopsin gene cluster are “hyp” gene homologs involved in the maturation
of hydrogenases. In the cyanobacterium Nostoc PCC73102 they are under the regulation
of the global nitrogen regulator NtcA, that activates transcription of nitrogen assimilation
genes. It is plausible that the cylindrospermopsin gene cluster is under the same

regulation, as it is located wholly within the “hyp” gene cluster in C. raciborskii
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9. A nethod for detecting a cyanotoxic organism the
nmet hod conprising the steps of obtaining a sanple for

waig@iizesshe nmet hod and anal yzi ng the sanpl e f oPCT/AB2008/001805

presence of one or nore of: (i) a polynucleotide

conprising a sequence selecte® fromthe group

consisting of: SEQID NGO 14, SEQID NGO 20, SEQID

NO 22, SEQID NGO 24, SEQID NGO 36, and variants and
ADPE) afid hbeIbeRfus prdrhdtePrdgiddOinUEE eyendr6dpdrdpsin gene cluster could
conpl enentary DNA encoded by a sequence according ' to

¢ identified.) a pol ypepti de conprising a sequence

sel e f G iSkdpN f I ) i o
S |, BT YRR Tl o) ingliity o DR gfits 37 -end
Bigmaved Gyrd. \Byr hamelsgynterfcodepnahypothétispkprbteimthat appears to possess

sai resence._|.s.. . ndicat i f j . i S ' .
B CLRTRIAE Sobk JHER, GiMaPia B OURN BaUARTIATR hle divere
wigalatiry @i gy armabdiction oolganCyn@ nmyaalsy havdbaabler inatrarscriptional

a dinofla late. . 11. The net hod accor di 0_an ne
Grenlaan AT Y 5 Uit ah ARG BPRAEY 1 AQUL SHBRY BEgeins that ofin
AérRdrd Erfepbions-1kE fElMiohs Sl 4591t FOdHB laSsehibl ) Vp¥aHOASR disassembly of
chain reaction _and detecti ,n% the amplified se

St eunces.
pteirtomplerrsd Fuebar sightst e thy wple1of WhYEQ earh a@aﬁie_ded due to low
%W%l&%ﬁh%ﬁé%fo ndiinl dgtap@sesone or nore priners
conprising a - sequence sel ect eg fromthe group ) _
consThe¢ ifoxpgoing SkgctiesNdefered forns |db e present $E@ntipn.NGt is to be

Fir, Sy i Al S, P DBl (558

éfbo&ient(p) sHownldbdve SAQddificdtons hihd,vafikipdsDobidbusl ficbthose skilled in

e o s e G b e b S R on

122, SEQ ID NO 123, SEQ ID NO 124, SEQ ID NGO 125,

SEQ ID NO 126, SEQ ID NO 127, SEQID NO 128, SEQID

NO 129, SEQ ID NO 130, SEQ ID NGO 131, SEQ ID NO

132, SEQ ID NO 133, SE ' fdati@d variants and
fragnents thereof. 13. T gaﬁgﬂ#gg a?;(l:ordi ng to any one

of cThisnappicatoonl Fainisuberesit foompyistakan Brovfisyoriah Anphisation Number

r the X esence r I bl :
2B sGer Eenia BABRE RS 2 s o EBh SR wrldy ¥R fledyop 24 Aori
0008 thecitise sdritérgs of whiSk@rd iRcdypbrafidd, heSi)by Eefdfenc81, SEQ
ID NGO 83, SEQID NO 85, SEQID NO 87,SEQ I D NO 89,
SEQ ID NO 91, SEQID NGO 93, SEQID NO 95, SEQID
NO 97, SEQID NO 99, SEQID NO 101, SEQ ID NO 103,

SEQ I D NO 105, SEQ ID NO 107, SEQ ID NO 109, and
vari ants and fragnents thereof,
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(ii) a ribonucleic acid or conplenentary DNA encoded
by a sequence according to (i), (iii) a polypeptide

W@ vpneessthg a sequence sel ected fromthe groupPCT/AU2008/001805

consisting of: SEQ ID NO 82, SEQ ID NO 84, SEQ ID
NO 86, SEQ ID NO 88, SEQ IDVNO 90, SEQ ID NO 92 ,
SEQ ID NO 94, SEQID NO 96, SEQ ID NO 98, SEQ ID

fméeﬂjl\%g SEQ ID NO 102, SEQ ID NO 104, SEQ I D NO
QI D NGO 108, and SEQ ID NO 110, and variants

and fragnment 14, The npethod accordin

cl ai h 13%@?@5 PO uale%%ﬁ SIS A PrIUSRE accm%utlgoto SEQ ID NO:

3R lal atie@ldr FaglenCéyebf. 0m t he sanpl e by pol ynerase
chain reaction. 15. The nethod according to claim13,

wher @i n Jhe poporglnetidesaccendinmtor daig 1.owherein saih FagiRentiomprises a
TRAGRRI LB RO S8 ApSRRPQESEOTARbEY SER e 4. seq o
@t 6, SEQHD NQirfy SEQUEPRNQ:s1 0, SEQeH NOtd2, SEQEThNO: fldy SEQ ID NO:

UBrePB IR0 YN Be s By ok 92, $ERIBp: 24, s5Q D NO: 26,

SIRe) [IBN@dzsarﬂ@mIN@i 51@1 SE@ Isampt QZfS)EQtI[DeNp)“ asgsEQ ID NO: 36,

of one or 1\5 ) nuc eot i g Cﬁnﬁ g &
_ a%&;o%F&Ha @ ¢ DoN0242( EQI ObdftusER) I NO: 46,
%‘E pwomsfwmqw %ws@@qgrldongthEQ|1@N0354§ SEQ)ID NO: 56,

ypeptl de conprising a Sequence accord % to claim

ABEQ/\JQMnS&s@EQ @é\sﬁ@hé $EQII dN@atﬁi?,v%EQfIDN 64, SEQ ID NO: 66,

I I The met hod
ac'Ela:grdl ng6%g %gﬁd\?ﬁ%gﬂeﬁtﬁ %%I anal yzi ng
corrth ses\nasqdhﬁeﬂ lrxbanmcdclc atidoiKAn fisotated tenplemphteryo NA encoded by a

nmerase chain.re d detecting the anplified
§‘é BRCHLOTRE to-raﬁaémﬁﬁ %ﬁmbag ord| ng to any one of

cl ai o5 SAEHS&de%B'F) mwéﬂd&equdnae sélécted from the
nore isolated or cu tured or nlsrrs IRH‘E(S mreﬁté}g?]a .

FEVH WpigtingHo HFEQ dRNGE 3 FER AR MOt & Sl%QI ef iid NO: 9, SEQ
%Bfl%eli %EQ’%HS*'N‘OH%”%E@@ NERTB! §E(3%ﬁ Nohes @E@@Q NO: 19, SEQ ID

accor di ng claim wher ei'n sali envi ronmsnt

NOplle SEQ élérNQe%B,lfS%IEaINO it %EQllpr ¥oh 2abBER E} Ng: 29, SEQ ID
B 15501393 351 98TipAto. 85 4561 6381 oA o3, sz D
aNO:04 JiSEY t[I_D NOadn SE(ZZD NOk!45,. $BQ IDhNOddfe8EQaID dO: 49, SEQ ID
t
UATSEIGLE ok B A4 5O 51 b NESY, 588, 9SS 5. sz o

IN(b)’GlUSEQOl‘D NO: 69'PEQIDN06 S SPGB NARGIPSBQD NO: 69, and variants
claim1 or 2, (ii) a ribonucleic acid or conpl ementary

PRA fragmenty Thf‘geqfo claim 3,

5. A probe or primer that hybri.dises specifically with one or more of:

(1) apolynucleotide according to claim 1 or 2,

(ii) aribonucleic acid or complementary DNA according to claim 3,

(iii) a polypeptide according to claim 4.

6. A vector comprising a polynucleotide according to claim 1 or claim 2, or a
ribonucleic acid or complementary DNA according to claim 3.

7. A host cell comprising the vector according to claim 6.

8. A method for the detection of cyanobacteria, the method comprising the steps
of obtaining a sample for use in the method and analyzing the sample for the presence of
one or more of:

(i) apolynucleotide comprising a sequence according to claim 1 or 2,
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5 (iii) a polypeptide conprising a sequence accordi ng
to claim4, wherein said presence is indicative of

weympoEst eria in the sanple. 23. A kit for theCT/AU2008/001805

detecti on of cyanotoxic organisns, the kit conprising
at | east one agent for detecti4g the presence of one
or nore of: (i) a polynucleotide conprising a sequence
selected fromthe group consisting of: o SEQ ID NO

14, &BQ hEbbhucIEQ aciBDcbipiitienti?y DSE Qaddordif} t?dainSEQ
IDI$3,36, ﬁnd vari ants. and fr%gnents.ther§gf, (ii) a
ri bokie| aipelyReptdefompsisinednionteRcy apsQadiap o tatm By a
WHIHEN SR DESHAINMIIQLIVE bf cylahbBakteiaRR theRaRiplgle

conprising a sequence selected fromthe group .
consPst i AgmsthodsfosmEetertingya cyamtogeQreamisn themetbpd) cpmprising the

%rgg% %r?znotbﬁa%(gﬁlg% ple2for W5&ih hd\Fetidl a@%éﬂ?{ihg%é sﬁ‘rﬂﬁle for the

reot, wherein said presence Is”iIndicatlve
ptesenyzdioog bcmorgefi sns i n the sanple. 24. The kit

according tp claiym?22 or.claim23 erekn saihd at o !
" east® ond PaBeRr Rp R aptiisie® Eniics Sy urd BrBate efbuponsisting of
BES) 1 NORqeeSBQID NO: 20,888Q B3 NOVM22( SEQ ISEING: p4j SEQ IDINO: 36, and
probe conprises a sequence selected fromthe group
vapaitsadagmentgthereobng 70, SEQ 1D NO 71, SEQ ID NO

72, 3, , i
T2 BN PR o0 it R R0 b B o

T®(),SEQ I D NO 113, SEQ ID NO 114, SEQ ID NO 115,

EICE)Q kl?b !\Qggélpgp‘l%g%&i%@ aééé“ﬁngg%#ai%?o"éé% F%Eﬁ&b%isting of:
5ER) IISEQ: 115, SEX) IDASO: SEGE@INNO: D34 SEQHD ND: RSy SBQID NO: 37, and
SEQ I D 126 EOQ I.LD NO 127, SEQ ID NO 128, SEQ I D
N@%ﬁ%@!ﬁo%@?‘%s %6.%0530, SEQ ID NO 131, SEQ ID NO
L3R reidh@ bERsbiIe id idlicabféof &YahoxibIganivifs Mahé samsleand
fragnents_thereof. 26. The kit accqrding to any one of . .
cl ai A 2Thegnethod ragearding 10 S H\a‘eéﬁm [Saids eyagotgie organism is a
& Qk%ggeﬁéopggﬂ$ﬂggﬂhg§tecting the presence of one or

Co(

re o I') a polynucl eotide conprising a sequence )
sel edi ed The ansthodeagpodipg twARY gnd ggcbfn:ls i) 10pwhieseirggpid analyzing

SEQ |.D ; . S )
Serops et SN g B Ehy? Bhopisr 2l reaction and
Fefecting iNOanPlhifieBEeaeuficeslO. 97, SEQ I D NO 99, SEQ ID NO

101, .SEQ.l D 03, SEQ.ID NO,.105 SEQID NO 107.. . .
SEG 1D NAM® ghod ACFopEe 4 Sl - ST AP ROIPgBFe chain reaction
(tiliesniel 0P Qb6 IpBinferedmipridingC Saquent e Riched Bhdin elecgrdepl consisting of
by a seﬁence according to (t(léb 5 %i?i ié a_pol .p%pts'b%e )
SHGHIP 076, Pe3IBRE Ibi SRRl WPor2: HEQGELYD: 13, SEQ ID NO: 74,
&P IS NFI79TSEQ ID NO: 76, SEQ ID NO: 77, SEQ ID NO: 78, SEQ ID NO: 79,
SEQ ID NO: 113, SEQ ID NO: 114, SEQ ID NO: 115, SEQ ID NO: 116, SEQ ID NO:
117, SEQ ID NO: 118, SEQ ID NO: 119, SEQ ID NO: 120, SEQ ID NO: 121, SEQ ID
NO: 122, SEQ ID NO: 123, SEQ ID NO: 124, SEQ ID NO: 125, SEQ ID NO: 126, SEQ
ID NO: 127, SEQ ID NO: 128, SEQ ID NO: 129, SEQ ID NO: 130, SEQ ID NO: 131,
SEQ ID NO: 132, SEQ ID NO: 133, SEQ ID NO: 134, and variants and fragments

thereof.

13. The method according to any one of claims 8 to 12, further comprising
analyzing the sample for the presence of one or more of:

(1) apolynucleotide comprising a sequence selected from the group consisting of:
SEQ ID NO: 80, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87,
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SEQID NO 82, SEQID NGO 84, SEQID NO 86, SEQID
NO 88, SEQ ID NO 90, SEQID NGO 92 , SEQ I D NO 94,

WERHQNDSEEO 96, SEQ ID NO 98, SEQ I D NO 100, PGEQULI08/001805

NO 102, SEQ ID NO 104, SEQ ID NGO 106, SEQ ID NG
108, and SEQ ID NO 110, and ¥ariants and fragnents
thereof. 10 27. The kit according to claim26, wherein
said at | east one additional agent is a priner,

\?hEQ lmqk}oow BEQRED NG: 9TSERIID IEIQCQB d$PQ IDONC): a)smsEQ ID NO: 97,
ereln._sal

ner robe co uenc
SR B &S B Els0bR BTG 1754k B B Toposea i no:
%Q é@'ﬁ@N@lﬁw m&%tmh%a%ﬁ@nfsrtﬁ&wt s thereof. i
it for the detection of dinoflagellates, the
k| t Eonpeirtionycleic acishen casmplemeriaty PYA ehspded brig sequence according
RS gsence of one or nore of: (i) a polynucleotide
coﬁ%rl sing a sequence according to claim1 or 2, (ii)
ari bmhualmﬂypepndejcmnpnmnplaememc pelbied doro il ggup eonsisting of:

S Mo+, S e BRREC JPNBL G §PedinfR R Seq m wo: o,

S]Bt%IENOﬁ@meEiD mpr(agM |SE@ D INOtdte SEQD Bl0:38, SEQ ID NO: 100,
ne

od of screeni or a co ound th nod
SHo B8 afs1 6y SEQMING! 1t SSEBIP Vet & éoﬁ%ilaﬁﬁéeg&h nd SEQ ID
GO0 Ak &&aﬁ{s%mﬁ‘ﬁgmteﬁﬁ th&bgrod conpri sing:
cont act | H% peptide with a candi date conpound
underd4cofdiet mcﬂns)dsenmabnze toockimbls PhewsimceidoAn@lyzingecomprises

SR R BB ORA G oo 19
accorndj nghe One:th@d accdbding éo elaim sk, dvhm&imlsattll pmﬁymerase chain reaction
carg%ises i nhi bi.tin L EX ression or {IVIt

S5 e o PETETETE BRI cPE d1oaF heot consisting of

WKy B NG ailg, SEQWD&‘I(DOITIZC%@{/M%SS A Taipaiens thePsRssi on
or activity of said pol ypeptide. O
16. A method for the detection of dlnoﬂagellates the method comprising the

steps of obtaining a sample for use in the method and analyzing the sample for the
presence of one or more of:

(i) apolynucleotide comprising a sequence according to claim 1 or 2,

(ii) aribonucleic acid or complementary DNA according to claim 3,

(iii) a polypeptide comprising a sequence according to claim 4,
wherein said presence is indicative of dinoﬂageIlates in the sample.

17. The method according to claim 16, wherein said analyzing comprises
amplification of DNA from the sample by polymerase chain reaction and detecting the
amplified sequences.

18. The method according to any one of claims 8 to 17, wherein said sample
comprises one or more isolated or cultured organisms.

19. The method according to any one of claims 8 to 18, wherein said sample is an
environmental sample.

20. The method according to claim 19, wherein said environmental sample is
derived from salt water, fresh water or a blue-green algal bloom.

21. An isolated antibody capable of binding specifically to a polypeptide

according to claim 4.
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22. A kit for the detection of cyanobacteria, the kit comprising at least one agent
for detecting the presence of one or more of:

(i) apolynucleotide comprising a sequence according to claim 1 or 2,

(ii) aribonucleic acid or complementary DNA according to claim 3,

(iii) a polypeptide comprising a sequence according to claim 4,
wherein said presence is indicative of cyanobacteria in the sample.

23. A kit for the detection of cyanotoxic organisms, the kit comprising at least
one agent for detecting the presence of one or more of:

(i) apolynucleotide comprising a sequence selected from the group consisting of:
SEQ ID NO: 14, SEQ ID NO: 20, SEQ ID NO: 22, SEQ ID NO: 24, SEQ ID NO: 36, and
variants and fragments thereof,

(ii) a ribonucleic acid or complementary DNA encoded by a sequence according
to (i),

(iii) a polypeptide comprising a sequence selected from the group consisting of:
SEQ ID NO: 15, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 37, and
variants and fragments thereof,
wherein said presence is indicative of cyanotoxic organisms in the sample.

24. The kit according to claim 22 or claim 23, wherein said at least one agent is a
primer, antibody or probe.

25. The kit according to claim 24, wherein said primer or probe comprises a
sequence selected from the group consisting of SEQ ID NO: 70, SEQ ID NO: 71, SEQ ID
NO: 72, SEQ ID NO: 73, SEQ ID NO: 74, SEQ ID NO: 75, SEQ ID NO: 76, SEQ ID
NO: 77, SEQ ID NO: 78, SEQ ID NO: 79, SEQ ID NO: 113, SEQ ID NO: 114, SEQ ID
NO: 115, SEQ ID NO: 116, SEQ ID NO: 117, SEQ ID NO: 118, SEQ ID NO: 119, SEQ
ID NO: 120, SEQ ID NO: 121, SEQ ID NO: 122, SEQ ID NO: 123, SEQ ID NO: 124,
SEQ ID NO: 125, SEQ ID NO: 126, SEQ ID NO: 127, SEQ ID NO: 128, SEQ ID NO:
129, SEQ ID NO: 130, SEQ ID NO: 131, SEQ ID NO: 132, SEQ ID NO: 133, SEQ ID
NO: 134, and variants and fragments thereof.

26. The kit according to any one of claims 22 to 25, further comprising at least
one additional agent for detecting the presence of one or more of:

(i) apolynucleotide comprising a sequence selected from the group consisting of:
SEQ ID NO: 80, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87,
SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97,
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SEQ ID NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO:
107, SEQ ID NO: 109, and variants and fragments thereof,

(ii) a ribonucleic acid or complementary DNA encoded by a sequence according
to (i),

(iii) a polypeptide comprising a sequence selected from the group consisting of:
SEQ ID NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90,
SEQ ID NO: 92 , SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100,
SEQ ID NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, SEQ ID NO: 108, and SEQ ID
NO: 110, and variants and fragments thereof.

27. The kit according to claim 26, wherein said at least one additional agent is a
primer, antibody or probe.

28. The kit according to claim 27, wherein said primer or probe comprises a
sequence selected from the group consisting of SEQ ID NO: 109, SEQ ID NO: 110, and
variants and fragments thereof.

29. A kit for the detection of dinoflagellates, the kit comprising at least one agent
for detecting the presence of one or more of:

(1) apolynucleotide comprising a sequence according to claim 1 or 2,

(ii) aribonucleic acid or complementary DNA according to claim 3,

(iii) a polypeptide comprising a sequence according to claim 4,
wherein said presence is indicative of dinoflagellates in the sample.

30. A method of screening for a compound that modulates the expression or
activity of one or more polypeptides according to claim 4, the method comprising:

contacting the polypeptide with a candidate compound under conditions suitable to
enable interaction of the candidate compound and the polypeptide; and

assaying for activity of the polypeptide.

31. The method according to claim 30 wherein said modulation comprises
inhibiting expression or activity of said polypeptide.

32. The method according to claim 30, wherein said modulation comprises

enhancing expression or activity of said polypeptide.



