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NOVEL SEQUENCES OF BRACHYSPI RA. | MMUNOGENI C

COVPCSI TI ONS.  METHODS FOR PREPARATI ON AND USE THEREOF
Wwo-bELDOODIF s | nvention relates to novel genes iPCT/AU2009/000617

Brachyspira hyodysenteriae and the proteins encoded

therein. This invention further relates to use of

t hese novel genes and proteins for dlagn03|s of B.

hyodysent gl 3 ByiRAS AN RERIGEBK aBaTioN

hyOdysen av ariu Ul QU CUITTI Iy 1 1 uUII’JUUIIUQ C hat
kiII B. hyodysenteriae or block the pathogenic effects
of B. hyodysenteriae. These sequences may al so be

Ficld,efethg [nvegfiondj agnosti ¢ and t her apeuti c and/ or
pr t 0
98%1 ;\fllle&%% é)clﬁgt?o% rgg{e;s 60e %:1}1%8 gt%&lagef’s sap a3 J@%hﬁttnsg%’alﬂﬁf %iuch as
inkjefﬁ 1nka| N iy tugh Hbvelcﬁ)ed apaihhadigor rdducihg ﬁ@gaﬁﬁﬁ of &ich dyes in an 1nkJ et
. murdochii, and B. pilosicoli. BACKGROUND Sw ne
prinfigadent ery is a significant endenic disease of pigs in
Australia and worl dw de. Swi ne dysentery is a
cont agi ous nucohaenorrhagi ¢ di arrhoeal disease,
Baclgphamaatf ¢tid Inechtioy ext ensi ve i nfl ammati on and necrosis
of hhe.%githellal surface of, the |ar Hﬂ ng |
Ec GATRICE 4968 & dmpoRan SoranguRds 1Y aaptss) 2p %ﬁl‘?ns Fr e gmpic,
inkj Jt ﬁlﬂ@tﬁf My RoFiBlR HaldsOshe DR iPfhe THEH SB dyRNVBRH dyes are
nor t The causative agent of sw ne dysentery was
chargfpdmolecdmanmngctltag saposivaer otgatvegliargee whwhas balanced with a

cou %éogls?g%grgse?l 1ntV Fogltesﬁ%zgﬁ‘ﬁa,lg (’fﬂ% éig){oldéltlglglg éavi?ssof rsﬁ%o%%%eld%yes, such
as&ﬂﬂ@ﬁ%@@ﬂ&@%bﬁ@nmwbege swi ne dysentery is established
t he di sease spectrum can vary from bei ng

rri S@llfortate%n%lr@mcymnmp preruseful intipkipelnk gplﬁ@@feqné Faigxample,
t r [
sulfo%\éﬁrd cgﬁ%e? b%@@%@%eg ?flg rﬁeélé@ogxlglg Srgm gge - MO Sﬂg?reéﬁly, the present
Apphcta@ghﬁsl shswh et dilfoaaise gatiymgaphthlvoyinied arcorsefilhIR dydsyhabiag
ted. \Whet her or not obV|ou$@d|sea e occurs, B

mini iw@éﬁy anq geekhen ogpneaswess; Aosqidingly etplionged egliump,
s R L
t r aff$oi Sepage add Hweﬂa‘t&ggswstemsu pémefadlyt eduin@radsubstrate having a

Commey. ci al uItr 0 col oni zed
posifg oty i e POB G {Hegh TR oG Bt BelteRRD:Bighiyh an IR-
abso}thhg ifRGfaVmS MR visitgli, ©angtiit 4R %ot ﬁ’t%,lrf%‘fk! Wik HRNide Bontent of
hyodysenteriae elicits a strong i nmunol ogi cal response
the augatiats tA ke @i insulshettd, thh ewlstratengingest opticatiemsisg afevice, which

expasu he s i rochaete can. be obtaj ned.by. ) }
roadf SRECH o' ol BT GRloE s nfeFacRh A TRy fetign data s
trandnilft&C ke d @RipITRY Systdhe Sdichntdch ekl dith tb QR tdr@R @E&ﬂrhctlon is being
reported to be namintained at | ow | evel s, even

requamdwlm he ﬂlﬁfﬁt meeﬂpléc%\&@f gy maéﬁh@w“ﬁeteay@@uﬁ t)etpyl form, click on a
h
SR ASPINE N R S el RS bR HOF B g

by th&lbehputeic ajstelrmf\x&ﬂit Ileﬁ“mﬁlcaﬁd arp@evmmtmﬁrdohespopdlgg tb hiad printed
have undet ectabl e nunbers of spirochaetes in their
subsfrafege i nt estines. These tests would be particularly
val e
enz lP%rrg :tlls% b%@ o noss%? bNéﬁ)t%gé;glgdaﬁ%%a\tl)glr [ [eﬁtla%"soealﬁLlnted by analogue
(e.g. toef&htjlotqud@tah tve ihigen pdetesd. dthd pomtlde-mmtmg Ipatteen tihprinted using an
presence of circulating antibodi es agai nst B.
hyodysent eri ae, including indirect fluorescent
anti bodytests, haemagglutination tests, mcrotitration
aggl utination tests, conplenent fixation tests, and
ELI SA using either |ipopol ysaccharide or whol e
soni cated spirochaetes as antigen. Al these tests
have suffered from problens of specificity, as related
non- pat hogeni ¢ i ntestinal spirochaetes can induce
cross-reactive anti bodi es. These tests are useful for
detecting herds where there is obvious di sease and
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delivery systens and routes, dose rates, choice of

adj uvants etc. (Gabe, JD, Chang, RJ, Slom any, R
we\adoeow1s WH and McCaman, MI (1995) |sol ati on PET/AU2009/000617

extracytopl asm c proteins from Serpulina

hyodysent eri ae B204 and nol ecul ar cl oni ng of they/ Bl

gene encodi ng a 38-kilodalton flagellar protein.

B % AT S Sl AR pscay,
chanRYIORVtE € Prifihe &L RED ERI fRinkfie thd &rdmé% #icRtsheuld Wase at R8st as good
kDa outer nenbrane |ipoprotein ( p29.7, also
longefyegsiodipr tc@loeehaen«ileu@dcformrwﬂ)lg \afﬁpbws Hew cfonol ogy Wi t h
Togte #Bgéﬂdngﬁlbat%ﬁ' néjd %.?%es&@o%pe[ glﬁe%l ﬁémﬁl{ w}{%} fé}pyegldues are deposited

overltBeOsh hadiér &hheﬁﬁ&?n dn ok @tinthtqal, mog@t@om@pﬂca)lﬂy &dcupi fgsm repeated
fol | owed by experinental challenge

firing )Rfdi‘r e reiaRent 88 s t gy 1uflda1<§%06f t0v1é?é%1¢ fEne igh-tpgperature
I 0

depei N8 (PR ErIAERTEIBRAPBLERY e akid Hebr plffentyis responsible or

koganbeonmdqjﬁélnaIer edérnchtsease for the Bhl p29.7 vacci nat ed

n|f ant P=0. 047) .l ess .t han f.ar
P oatngeTpr, B shabadiiih ph s T v HpBeeitkis Pinging i their
pl‘OpéI‘Mlt‘S}e’[Ody(’%%&t §ﬁ )é H@a@&' 1E6m&EAMRRA/N! aI{ lﬁﬁ( et TdyeP{Holuld Bhibit minimal
Rei chel , MP and Hanpson, DJ g a}otectlon of
kogq@lpgswlﬁml@mnevquﬁetljdmmeertlye liptimao arnmkjebnrnwﬁlcad

rec i nant .BmB, . a 29.7 Da.ot r- rane

[ poBRPERher i e SRy E e PR L PPl gt gurfactan
or oMceraitRtoay HO2a10 TcHiBR) FoA cRaviplel U PekheNoatel BIES$ describes

have been made to identify outer envel op proteins from

phosphoro dJdierse for aiakich ankse @dﬂl@l pee glebrpdaty redvenikogion. However,

addiﬁg%%;ggﬁs @ggg&%g&g@fco@%mﬁgﬁgr g gllltg%g‘h?&éasﬂl' et So'P Bleed.

needadthco apjreadhdenthic firetdem wf lafatiat antoi tallnbLy ighedcuthe kogate and
.1 mmuno C reconbl nant proteins from
Oveﬂw?ysgm E Gatesec P@elﬁe Sfeltat yaiy s esup%fﬁﬁ%te%ﬁlaoggma@e kogate. This
' d [
erp ) e G lory 38 Ok AR A T AR, DARRCLACul o inimal ink
gjectparnt @ergydorf each inbzzi]e; sovado etlueechighismeed pagewidtblprinph@ Kivecpowering

and the pl.asm d DNA used to coa d beads f.or
cachaplp SopEl GREPHAP MBI PRAHOAGUET G St e

dy fetufd theiBste Y8 BEkirkBlc dehRK M AR ifkj& dRE.QYIREH EMEHiIRFEMIE

of vaccination wth DNA and/ or reco i nant protein.

kogauandut watlddw fuitha desabletsd neovidepindRedbrorbmgunieet dyeguloigh exhibits
redu\/\%/ em c. response against ferritin however vaccination
B9 i nduced onl y a detectable system c response.

Vacci nation with DNA fol |l owed a boost w th reconbi nant

protein induced a system c inmune response to ferritin
Sumgiary,ofthe BWeHigist i ng” with protein. However, none of the

vagc r

m iétleé %1%“11 ?%t tﬁgllte:i‘%ﬁrok%@& gg%ﬁ"%s .ﬁltﬂjo%t&?c#fé c%}ﬂggf‘:s‘anQ?least one
amnoalvontBidh] witraindad dr@aasaﬁmomhenbahen; camngises at least 3 hydroxyl

I nterestingly, vaccination of the mfc W th DNAfaI one . |
groupa S FEENITHITS Fajianfs: @4 RRUres cePBRFTihiop thegmiaaifsylfonate moicty in
the skfpavis, A J., Smth, S.C. and More, RJ. (2005). The

Brachyspira hyodysent eri aeftnA gene: DNA vacci nation

an@ptiewlly theemPORIugueativh fcomptises at lehst Baythexiylbgrowpsa

nouse nodel of disease. Current M crobiol ogy 50:

285-291). SUWMARY I nventors have identified novel

genes from B. hyodysenteriae and the proteins encoded

by those genes. They have further identified that

t hese novel genes and proteins can be used for

t herapeutic and di agnosti c purposes. Mreover, the

inventors have identified that these genes and/or the

proteins can be used as a vacci ne agai nst B.

hyodysent eri ae and/or di agnose B. hyodysenteriae

| nfecti ons. Accor di ngl Y, | n a f| rst aspect the

oy " o . T . o




No. 17, 19, 2 1 and 23 for the treatnment or prevention
of swine dysentery associated with Brachyspira
whyodyemwns eri ae. I n yet another aspect of the PCT/AU2009/000617
i nvention, the vaccine conposition is a vaccine
conposi tion consisting of polynucl eotides encodi ng
toxin nol ecul es selected fromthe group consisting of:

SEQ |I.D No. .17, 19, 2 1 and 23 for, the treatment or

or SPHTAS: 05 g siieRe BPy-c dLlsey a ety Lo

Br ephyisy! e ByafMientLioh afef fhbAm@npAier aspect of the

i nvention, the vaccine conposition is vaccine
conposition conprising at Iga one pol ynucl eoti de
encodi ng henol ysi n nol ecule el ected fromthe group
consisting of SEQ ID 2 C)27,RQg and 31 together
with at |east one pol ynu deRsel ected fromthe
group consi sting of SE@H N@s: £;018, 5, 7, 9, 11, 13
15, 17, 19, 2 1 and 23 for the treatnent or prevention
of swine dysentery associat@ with Brachyspira

5 whe jodysenteriae. In another aspect of the invention,

€ vacci ne conposition is a vaccine conmposition

R’, RORAM sRhgid K preadach ddspendaelypoleyted Gloanthe doupromgiisige:d and
H&éotease nol ecul e sel ected fromthe group of: SEQ ID
-C Hi 3, 5 and 7; and/or (ii) at |east one
0o I . . , | dace.
oA b AR RO ol oAl e BB ESRG pyipnated
trictfaBomdnel Bndpfomeiei 2i 2y bisthydreaghetbyle-2 202 miciledttheie!l.
encodi ng a,tqxin nol.ecul el ected fromthe group of:

10 SEE?%?? zthi3¥eT§§u 0 %ﬁﬁﬁﬁﬁ%xﬁﬁﬁ?%gy%iv) at | east one
pob¥ﬁMgm§ghbq§3g@ﬁ@ﬂ@ggngn%ggglyS|n nol ecul e sel ect ed
fromthe group of: SEQ ID No. 25, 27, 29 and 31 and/or
f oPptierellyr thasateisof érmpladident i on of swi ne dysentery
associated with Braggxfpira. The present invention

al so provide S 'contai nin havi ng the
sequence of

NGs: L. 3, 5/ 7,,9\ 11, 13, 15, 17,

19, 21, 23, \25, Z~an rgkaryotic and/ or
eukaryotic e ion|vector a\y ng DNA havi ng

t he sequence of NGs: I, , 9, 11, 13, 15,
17, 19, 21, 23, 2 \ 29,/ amk(31: ari4a cell
containing the pl ich coyptain DNA having the

sequence of SEQ I'R NOs: /AN 3, 5,,7, 9, 11, 13, 15, 17,
19, 21, 23, 25, 2 9, an The present invention
al so provi des noyel BY hyodySentX
the am no aci uenge contjai neg
6, 8, 10, 1 ‘
32. This in al so provi des ¢
95% 90% 85 % 75962 d 70% hamprogous to the
sequences contg@ined in S ID NOs: 34, 4, 6, 8, 10, 12,
14, 16, 18, 20s022, 24, 26, 28, 30 atti482. The present
i nvention al so provides a vacci ne or inmunogenic

wherelkposition to contain the proteins having the am no

} . s . ' _ 10
15 0 G O R R R ol A ih g 2 el g oz Gy viene

groupor d Gseduencegeth@bumr e 95% 90% 85% 80% 75% and
70% honol ogous to the sequences contained in SEQ ID
NCs: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26,
28, 30 and 32. In one aspect of the invention, the
vacci ne conposition is a vaccine conposition
conprising at |east two protease pol ypeptides sel ected
fromthe group consisting of SEQID No.2, 4, 6 and 8
for the treatnent or prevention of sw ne dysentery
associ ated wi th Brachyspira hyodysenteriae. In another
aspect of the invention, the vaccine conposition is a
vacci ne conposition conprising at |east three protease
pol ypepti des sel ected fromthe group consisting of SEQ
ID No.2, 4, 6 and 8 for the treatnent or prevention of
sw ne dysentery associated with Brachyspira

N 1 e - T oy "
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32 or that are 95% 90% 85% 80% 75% and 70%

honol ogous to the sequences contained in SEQ I D NGs:
wQ@2014/00015 8, 10, 12, 14, 16, 18, 20, 22, 24, 2PCT/2B2003000617

and 32. It is another aspect of this invention to have

nucl eoti de sequences whi ch ehcode the proteins having

the am no acid sequence contained in SEQ ID NGs: 2, 4,

M isd FopniSElse S ol s En & oo as e FA2L By 0 B e e
Al(Pf’F,Q@ITi@J’[xPR&A?,WWAé)(A\Z’FV@ NEA RRY, INAVIMACG] Fescal, ab, Ni,

contain uence which encodes a proteln

avin S
Cu, ﬁ@\ﬁ%@n&AhKAa)xPh&bgéﬁﬂAzg @Wd¥; cont ai ned in SEQ | DNCs:
4 . 8. ) , )
' B i A s e 8 R B
grou@XpmeEsh@nOE bhloga, aDR’, -OC(OREdnd FOH,E H,0y.A tvhominldis an
I nyent j on inclydes nonocl onal anti bodies that bind to

. In ¢

integsy Howi nie 1901 Ry 1t Griafey] a61ld Odequdte contai ned in
3. : : ».16, 18, 20, 22,

R 152%11,90 %%y,\%u%’\vol ggﬁzag%ﬁgl]ogi’sh(&z)t(%ﬂ)g} %’t eins that are

R* is0B,%, alBONCs 85041 B0V, atpltkghd 70% honol ogous to the

R, g R SnE S ool anggre ey ol i mallobtugiivik Foi
arylagl%%,tscl‘?ﬁﬁ%kﬁ!d}gz&tr{}l%xﬁﬁf‘@gz%ﬂgéﬂéée}@t; hfpdi es that bind to

. el ns having an am no aci uence contained in
7, ZEQZt RnN@s : arg indgperglentdy seig@tedfom the graup, congprising; H2ad an

24, 26,..28, 30 .and 32 ind to protei.ns that are, «+  +
gy Ghioft amp B08k s Suta Sh SB L LS opf . 22 2
and BEQUERNEC aEmERINIAdaNee i n SEQ I D NGs: 2, 4, 6, 8, 10, 12,

14, 16, 18, 20, 22, 24, 26, 28, 30 and 32 are included

i nOpheraliyrihesalt isef formalsdT agnostic kits can det ect

the presence of B. hyodysenteriae in an animal. The

animal is preferably a mammal or a bird; nore

preferably, chicken, goose, duck, turkey, parakeet,

dog, cat, hanster, gerbil, rabbia*, ferret, horse, cow,

sheep, pig, nonkey, and humadl. NThe i nvention al so

contenpl ates the method of p enting or treating an
infection of B. hyodysenteri in an ani mal by
admi ni stering to an ani mal \E_\ vacci ne cont ai ni ng

one or nore nucl egtide seaquengesilisted in SEQ I D NGs:

1, 3, 5 7, 9, 11«3 (A9 701 2Y pez25, 27, 29,

and 3 1 or sequences that are;95% 90% 85% 80% 75%
nces. This invention

and 70% honol ogous to t hesé

al so covers a nethod of prev i ngmor treating an

i nfection of B. hyodysenteri in an ani mal by

adnmi nistering to an ani nal a{vgcci ne containi ng one or

nmore proteins having the am ng, acid sequence

containing in SEQ ID NGs: 2, 4,6, 8, 10, 12, 14, 16,

18, 20, 22, 24, 26, 28, 30 and 32 or sequences that
wheme 95% 90% 85% 80% 75% and 70% honol ogous to

.t hese sequences. .The. invention.al sq.cante A 1
M is R O e e A PG A B TR St o h Bk 35 hracat. ve.
Al(Ay, RANTIPA St&Y | 1D, v AARAGNVERN (ANANTMRAOUIRLA 9, Fe, Fe(A"), Co, Ni,
conposi tion, contai ni ng, one or_ nore nuci eot i de
Cu, o dueRedd (N S PRQPH(AGED Imdd: 1, 3, 5, 7, 9, 11, 13
15, 17, 19, 21, 23, 25, 27, 29, and 3l or sequences
that are 95% 90% 85% 80% 75% and 70% honol ogous to
t hese sequences. This invention also covers a nethod
of generating an inmune response in an ani mal by
adm nistering to an ani mal an i nmunogeni ¢ conposition
cont ai ni ng one or nore proteins having the am no acid
sequence containing in SEQ ID NGs: 2, 4, 6, 8, 10, 12,
14, 16, 18, 20, 22, 24, 26, 28, 30 and 32 or sequences
that are 95% 90% 85% 80% 75% and 70% honol ogous to
t hese sequences. DETAI LED DESCRI PTI ON OF THE PREFERRED
EMBODI MENTS OF THE | NVENTI ON Bef ore descri bing the
present invention in detail, it is to be understood

I e M L o, . L, 1 L L Y Y
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The term "conserved residue” refers to an am no acid

that is a nmenber of a group of am no acids having
w@eradiTonmon properties. The term "conser varCwaUu2009/000617

amino acid substitution"” refers to the substitution

(conceptual |y or otherw se) of an amno acid from one

such group with a different amno acid fromthe sane

ARG B APyt e ORS. FRTTHE R T R

wheRH OBlah 2@ e}‘rrﬁ@mm emd® @Al 0p; e ér ClEgealklet ween
correspondi ng proteins of honnlogous or gani s

R* is(ssleniet fromeCr- g alkgh & s arp, CSczr@mhl!svl or SR KRR s of

4+ PrLp uc Accordi ng to such
R’Hgﬁaﬁggggégg¥%éﬂ§?(%lgﬁwﬁg%% ﬁ%& be defined where
R*, Rnd ®” agdyds thé dahicror diffyraupne xehakged poaf@realkyRId; y, aryl, Cs,

with each other, and therefore resenbl e each other

arylafigd Ci1n akkpay. (CsinpAs oKy BhCrh@ndy kot Pihr ot ei n st ruct ur e
i
2 B b & iR WSRO e R R andin
ammaQiuh gatlou pemgdesingpadedsn3 hhdlrsxyimrmg)s winctindeleastione af Z1 ', Z,', 73"
d 05|t| - char ed group containing Lys, Arg and Hi s,

an giﬂﬁs P ety ®%har ged group containing Gu and

AS@ptl&ﬂaU;y at%stath%%tf 7¢', aroup A7, B4Bkad aﬁ%mu-ﬁ?{ﬁatﬁ)ﬂd

Tr p, a nitrogen ring group containing H's and

Trina f(ewnchaspemgeeralls mrhaltdﬁctarnmﬁwblnércognpwpg e ot a desergped above.

colitadnfid a8 o, Pididbabrod Sl @aftifhin an et

printGed, &ieﬁhd‘l@ocﬁﬁﬁnprfgﬂﬂ’g pri¥Eidg fASMthe GrivttheAd @sindArlinkjel ik aBdescribed
Pro, (viii) an aliphatic group containing Val, Leu,

meW% Met and Cys, and (ix) a small, hydroxyl group
CoPp RIS o T BRSNS, o5} B
nozzllfScHambwmcdnmlﬁlhg sad tnkamtear@)eldagene fonditatingtseid inigiand a nozzle
ods kno in the art. In many exanpl es of fusion
Opmbﬁ BEREIONHde are two different pol ypeptide

I . . .
T P AR, B PngBSER! (HIRER oG By MRl of e tanium
aﬂqproteln nay be operably Iinked in frane so that t he
|on n be t ransl .at or.rec f.usj on
S A S R AT R TR
S a%tl&ﬁ*ﬁ‘}' 88 h&ter!dl @Bl is\f QNERTrIRAGIsBHenddd M4AsE QS nozzle
enbodi nents, the fusion pol ypepti de may contain one or
Chmwvxe am no aC|d sequences linked to a first
n.the c han_.one am no
Do PSR ahute e GRS ISR R st e
f UBi ROUBRGYROG ﬁ&rdﬁ@}brdﬁ@deﬁ%hﬁﬁl@ét@n@ﬂféh@Sorﬁ;ﬁrlsﬁﬂ’gea jlanity of
sequence, or aIternatlver be different am no
nOZZéF‘él RRCh agEréheaDIISTIgRa PoRA aﬁlbpwewm@een ket ik ab dessgibed
abovE Py s MR P Bk B S T S SbeplonbiediBf otk
prG@emmﬂynhehaﬂ@wﬂﬂMmpenbn@eSanﬁhﬁanmnngman@huhakhlone
S—tr ferase tag (GST-tag), histidine tag, (Hi
i BYFolierr Bispriden aépbsgﬁ SiRHREGgRl squﬁﬂlBﬁdﬁnggdlsposed
ﬂmﬁggqﬁﬂﬁﬁﬂghe term"isol ated pol ypeptide" refers to a
pol ypeptide, in certain enbodi ments prepared from
reconmbi nant DNA or RNA, or of synthetic origin or
natural origin, or sone conbination thereof, which (1)
IS not associated with proteins that it is normally
found with in nature, (2) is separated fronthe cell in
which it normally occurs, (3) is free of other
proteins fromthe sanme cellular source, (4) is
expressed by a cell froma different species, or (5)
does not occur in nature. It is possible for an
i sol ated pol ypeptide to exist, but not qualify as a
purified pol ypeptide. The term "isol ated nucl ei c aci d"
and |solated polynucleotlde refers to a

. L ™R I A . r~R I A gk 1A 2 R I A
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pol ypeptide, refers to a pol ypeptide in which am no
acid residues are deleted as conpared to the reference
w@eiigpepti de itsel f, but where the remai ni ng aPCAUA®P/M00617
sequence is usually identical to the correspondi ng
positions in the reference pol ypeptide. Such del etions
may occur at the am noterm nus or carboxy-term nus of
e Leference ol ypeptide, or alternatively both.
ly are at least 5, 6, 8 or 10 am no
aC F@%re] 1013 c} é)aﬂial bagsdetivdviaWion 8n &edydst ogs18 assdinbli@astta tBémal
amno acids long, at least 75 am no acids
kaqt@ﬁgthe@r at |east 100, 150, 200, 300,500 or nore am no
A8 R0 PP AL ANCBLn FPEGLRMI LR
bi olfogi cal ACLTVI 1 €S B the Teference In
CeFigatdB 8nlpethparive of the nbrAgaBamhblyaliowo MFipse 2a donai n
having the desired biological activity, and optionally
addi ti onal am no acids on one or both sides of the
ch additional am no acids may nunber from
Detaqgmg,&m%ﬁzo 30, 40, 50, or up to 100 or more
SuMne&Md%eébhFurther fragnents can |nclude a

fr msnt f a I e h nment
7 o Bn “BHOp e Al Tefre Sy G RATer e PR o
sulfcﬁ'ﬁfe' &), Shl%rﬁ%éltcﬁ/@i ar€ ARAALIR A, cldds Bf &gﬁiﬁiﬂhd By, ?e\é %f some

i mmunogeni ¢ propérties. The term"™ eptide o
comingieentlyiagnitablesfubipgateddys pts Eq@épﬂla@tel (di?mﬁ t Blavl BaN), F00d Black 2

i B AP RRL AP AabFERT e Bl e B pRine. Food Brown

3 (Bioval Mg (he}syie Résoftasn] CREbRiM] YS11ak), (dhg@RBOMob®Y cObw (Fast
SUbEth am no acid sequence; a subject amno acid
Yellewy ibydeayagrhhol Biug, hisenl RupineBK Pigment RybingsOrapge Bag@range G,

Oraffd G, Wod U, AQNSELVARHO P KEI ORIBE L 2 BRac

no acl ée uence
Yell&@%nt%% va kW m Kool Blac ZQrFOBS%resih@’JlFbG(aGrdeﬁ 2aFsadiB e, and

0. acj d sequence; and functi onal ments thereqf,
Sulfquai @é&hﬂ‘oawl%ﬁ (¢ gwé?OPWé’mh@ Y%Hl%All‘Litq%&féﬁ leBiTI0 s 305 8).
The g‘gghcanpﬁa{sl'b%\@&ﬁlya(f%gcr pggg@(gﬁted?;ht %H @};& N Hifonated

Brie

uence I's "al so structure
naplmtialctdyempﬂl (ydp$ Petest Nds. 7 1148,34vanit 1, 512 (17(@ such pur poses

as enh her ap i.C Oor.pro actic effigcacy, .or

¢ AR b SRy hyGeshiat R b s OpuEiETag Y o the
geneparlfetawbﬁﬁha&oc%gé AEtR41b&RAnings, ¥hy Mclu@bEnadphthaléePanimdi f i ed

pol ypepti des,” when deS|gned to retain at | east one

qulnaleltqp ihtalpcrffmrteh elcnastwielbas S}abxirt@tad dq:rngtlf/@rthﬁvr@dif t he

al. e S d uncgt |,,onal e va e
S BBl GO SR oni )t O Bhe £ VRS Rifeh Blarhy,
infrap@ciafiiagsh el widepisitetesfordyithisp fadideetdon 6;0511 infigteaREBor. DY
am no_acid substitution, deletion, or addition, which

Prefesablys the [ 12by9sbing gy 8neids in tha negionfeared roging anghproferably has a O
[ 0 [
in th§ ?e[h%@ orzgdstéﬁl g@?‘h&f m%?é ec@ﬂqﬁd@ 96Qﬁml Elt%{:€ LOREBRFR0 10 850
nm. D@é&lﬂW@ta M Bax amh[IQamH aﬁle parbisdladytuitable ferudecasn by semiconductor
rep Iacengg@ of a .| eucine MAthe%n i sol euci ne or vali ne,

lasersrpugly g 8 @nﬂwnlamg%rw&me%i #threonine with a
S eﬁ"}f@@ally\% ke SR aﬁaéﬁ@foﬁ‘atg@ Lﬁr@ﬁﬁe@fﬂ thd s f@ﬁﬁ’ OFHe&lsual
activity of the resultlng Whet her a change
saltsiof selfmatdidyes ae balige galen h‘éumnﬁ sedtsgmmpmpt satieamdesldigrs salts. Such
a functional honolog may be readily determ ned by
assessing the ability of the variant polypeptide to
produce a response simlar to that of the wild-type
protein. Polypeptides in which nore than one
repl acenent has taken place may readily be tested in
the same manner. The term "purified" refers to an
obj ect species that is the predom nant species present
(i.e., on a nolar basis it is nore abundant than any
other i ndi vi dual species in the conposition). A
purlfled fractlon |s a conp03|t|on mhereln the

g, oy o g, N o oy



10

15

20

25

30

aci d sequences or the proportion of am no acid natches

bet ween two am no aci d sequences. \Wen sequence
whemlamys i s expressed as a percentage, e.g., BOBAUR02/000617

per cent age denotes the proportion of matches over the

| ength of sequence froma desired sequence that is

conpared to sone ot her sequence Gaps (in either of

qu e eHn ed,to,maxim z
sals gSine ¥R st YA 301 Bl n BT 8% pRa R Fiof T RS I thever,
thes®@HE Suf®dr RS Sev @Je%og&ﬁiﬁ ?a}naniﬂye@u@ BE $Wfon¥ed bhtﬂalb@_;&ﬁﬁles used in
or |l ess used even nore frequently. The term' sequence

ﬂWfNﬂeﬁﬂﬁﬁQﬂmﬁ@ﬂ%@ﬂmﬁﬁt sequences are identical (i.e., on
SR BAPHE S s bt e

amn&m/unnﬁkbwn@ﬁmpﬁm at lea®0.hydheyl @omps, peiiertaged kofation compared
sequence |dent|ty is calculated by conparing two
to, fessecpialer Spduint ¢déd sequences over the conpari son

AR PO 15y DHIBRC, P98 b e
suchzatations squetno@ed thos-risé (otonated d2Hes(hpdroxmbahd§2,2”,2”-

t che t o
i BB P By MR B DR GLOR R P RG4S e St Bis-ris”
whidh &%Wsesmdm’klyl bidlyd, 880 %ﬂﬁblﬁﬁ%ﬁ'ﬂl&d lk}éga]tgg chﬂpé(t’e@ |tc§j f&fk%ample

per cent age "‘of Sequence identity. Methods to cal cul ate
trletlwaamm@ewmdlemmplyseaﬁélydkrn@mrmmt hose of skl Il in the

ar nd described in further. detail The te
by B e EE Bt L BT et Py nd By A0 BlBhated aye.
suchp@tiRe pérhaienfusédhi@ prinvied ik MHeEe DEtREes FEFddyRE, Nul fomRads
t hat upon expression in cell culture, at |east sone

phthplogxanges.onlfenscdsgp dpespniddes lfe. prot ei n expr essed
doggé ﬁl%%én 1ntvhrftlo%>11 Bée%s {Hh&l{l ftJe @g 5 qoaptfc%iar é/h}?ﬁ:lﬁ? tlll sﬁf&ated

Fac |ona ardebris
phthhlpsyasinsdvideninciutie gﬁfdnﬁmd afphtiedodyysiatse Sulbalatddi ﬂhtﬁalo c@dnine

a polypeptﬁde may be |ncreasegggéfa variety of art

dycsTeyoTin et ?Feqrﬁ%%yscompﬁlé? BAFTHE eﬁﬂkramsty%t eprmglpdd is
selecggnq ﬂgnaqud)@@q @%@@2@251 &ld Al)on’gﬁé}](g . 0. aﬁ zgg(Aesi 'quéezr(A YA,

VO, M) (Ahi Mo, ;h;lthl(ﬁ s iFd@é$ @mw oL, IZyldSmrﬂn(A'l)@Ad g,mjbePb(Al)(Az) Pd
an em cal catl aadil t|
and B By P s FeNie Fer sealrbane Ryors PRssie ppts B in the
literd T (% ﬁ?@%}ﬂé’ AgHEX f@fal\'ﬁgﬁé) e(tdi)p@f %Iﬁﬁélocry%ﬁfﬁg Iﬂdtr%@ﬁlfonate isa
t echni ques, i ncl udi ng, dynam c |'i ght scatterln%
partigeay wich éme@g exgatl¢, oscdsinayen inkjgt dies oyydfonaton of phthalocyanines is

readf Rty P Th R I R0 BRI el £t ophor esi s

( eO@tlonaﬂlbeMaﬁf@f&léﬁted)ffrorﬁ SAA)(A%), Get Al ASRIGHPA B, Ar@AL) Vo) Mn,
unt of protein in the soluble

hﬁ(énbcpgg ﬁﬂb@é“hﬁéd%$dn% conmbi ned). Wen expressed in a
ho ypeptldes of the invention may be at
o8 l&%b%m lti@a /g 5% 10% 20% 30% 40% 50% 60%
709 aDAG ar@@%abhgaiﬁdﬁ avise mby Bs the sgme oadiffeeas Opabmily, A' and A
1% 2% % 0% 20% % 40% 50%, 60%, 70%

and ggoglgee é gqnoqraBRaerw ‘isf @88 & ﬁna@%‘régv QR or-

o(cHcilt®, I@fexlzﬂerélﬁ e 1@;&{{11% Br frdif 2%! ﬁ@@ﬁ@ﬁf@s@{ i, ?Qltkbp& -AO)C s
certai’n embodi nents, § one [iter culturé o

a&ybippmd&mﬁbmaipdkypapbmmeOmD the invention will produce
at |east about 0.1, 0.2, 0.5, 1, 2, 5, 10, 20, 30, 40,
50 mlligrans of nore of sol ubl e protein. In an
exenpl ary enbodi nent, a pol ypeptide of the invention
is at | east about 10% sol uble and will produce at
| east about 1 mlligramof protein froma one liter
cell culture. The term"specifically hybridizes"
refers to detectable and specific nucleic acid
bi ndi ng. Pol ynucl eoti des, oligonucl eotides and nucl eic
acids of the invention selectively hybridize to
nuclelc acid strands under hybrldlzatlon and wash

- I e e o - o o T o
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Exenpl ary stringent hybridization conditions include
overni ght hybridization at 65C in a solution

weovadwing 50% f or mam de, 10x Denhardt (0. 2% FCTAURG09/000617
0. 2% pol yvi nyl pyrrol i done, 0.2% bovi ne serum al bum n)
and 200 ng/m of denatured carrier DNA e.g., sheared
salnon spern1DNA fol | owed by two wash steps at 65C

By E S Bt o Al oG M B T 02

SSP:“ m(ay BUCSRRIHYDOL i, iyE &t COP afdllgonsi st of

br|d|2|ng two nucleic acids in solution

nuBl & and & mayy he st amic o dtffs:r@t At piseleged fIOlathlachle}dl Lo aryl,
| d
CorPrPR £ QPRI CEtiviod drica SR, 005 TUe € < &bl

condugimgplc pr i @mlfdmtehmhmlamcgaaﬁnecﬁye skt eihy &l ingy Batidedin theypresent

be carried out for at | east about 1 hour, 3 hours or
inventgpnyg shasviy i fomala e sol ution and at the sanme

tenperature as the Bybyidization solution (wthout the

conpl enent ar 2 NAppropri at e

stringency ns are.known/to thqse skilled in

the art or ned -Xe-rpne tally by the

skilled arti for exanpl & _8&drrent Protocols

in Ml ecul ar Biol ~%% NY. (1989),

: Fecul ar

6.3.1-12.3.6; Sa
C oni ng, A Labor ohd Spring Harbor
hods in Mol ecul ar

Press, N.Y.; S Ayrawal (ed.)
Bi ol ogy, vol ume 20IiJ 3) Laboratory
Techni ques in Bi gchem|stry ecul ar Bi ol ogy
- Hybri di zat i h Nycl ei c |Aci d s, e.g., part |
chapter 2 " i [ ybri di zati on and
the strategy\ of  nycleic &cid prabe~asgays", Elsevier,
New York; an i . Eur. J . Biochem
139:19 (1984) 4nd Ebel, S. et al. Bi ochem 31:12083
(1992) The tePPZivector” refers to ¥°fucl eic acid
IPable of transporting another nucleic acid to which
has been |inked. One type of vector which nay be
0, o5 ed ahd QAeRAnEsamd dt difi@chtRye bt ifdbpbsdcatly 80EGQIRomIia- (8., arylene
a nucl el c acid capabl e of extra-chronosonal
group @p b e athictproarderregroyie b Cs arthaicdel eroviissepied phtiplocysmines or Cs
and expression of nucleic acids
arylei%lé E%I%U@% t%ﬁ@ﬁf?ehb gafnn%jé b

d. Vectors capable of directing
M 1st(He) c&)ﬁpﬁaslsslemateo)ffrogﬁhegromp cmdnpﬁhng rﬁ@A ‘%), Q}e(am’a)@AZy E(B@(A ), Mg,
re referred to her ssion vec
Al(Af h Tg@nE%(%D(A é)@pegg(le}{Av)e&% NEADYA e Wi Mp(4'y, Fe, Fe(A1), Co, Ni,
a iﬁﬂg r. often in the form of
Cu, Zﬁ%ﬂgﬁ@ Rk h1I pQAg{J%?cllﬁrIgul ar doubl e stranded DNA
A?ambAémmhe&lh@Mmﬂ\MnnhHM¢beﬂmemmebrdm&nmamedmmmdbaamﬂomohe

sroubySP T i el gt K - EPEC I e and ol ek R Py ¢ an
inte%gbﬁemzdtol 19 bR MOSLC CQMYPBF Jo(Bsed, figyim of vector.

wever, the |nvent|on i's intended to include such
111&@Mma&5bﬂmmwﬂl@x@meédkﬂnnﬁdbeR§GQM|ch serve

RS e AR ey ek C2e B e i 0 mci ds of the

i nventi on may be used as di agnostic reagents to detect
the presence or absence of the target DNA or RNA
sequences to which they specifically bind, such as for
determ ning the | evel of expression of a nucleic acid
of the invention. In one aspect, the present invention
contenplates a nmethod for detecting the presence of a
nucl eic acid of the invention or a portion thereof in
a sanple, the nmethod of the steps of: (a) providing an
ol i gonucl eoti de at | east eight nucleotides in | ength,

t he ol i gonucl eoti de being conplenentary to a portion
of a nucleic acid of the invention; (b) contacting the
ollgonucleotlde mnth a sanple contalnlng at | east one

........ - "
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in US. Patent 5,6824,538 (Branstromet al); U S
Patent 5,877,159 (Powell, et al.); U S. Patent

WG 2s00070 (Powel I, et al.); U S Patent 6,500p€/802009/000617
(Hone, et al.); and U S. Patent 6,682,729 (Powell, et
al.).Alternatively, the polyhucleotldes of this
i nvention can be placed in certain viruses which act a

SRR S G B R DS SR 2R T g B2
aryléll@gﬂral 19@lkh$ﬁjd@5% rfxl@@y&optsﬁza alkéWehid on into an ani mal

cell where t ynucl eot i Is transcribed and
AR aﬁslaeﬂ@d @rnﬂlyﬁaerwﬁetnefw&ﬁcteﬂrf@reﬂxermun qefeeisiag: Miapgan
et L B 02 4080 S5, 500 P VR SRR AFE 2 2
andZﬂVﬁnmdmmHmHhﬁrQMynone can alleviate or prevent an

i nfection (gy égenterlae in the aninal .,
r e@é‘ﬂ%ﬂé‘del{l}%th&?er L1y det de sandibaa i lbal %yt » 4pi 1Zal a%%1 gFsthe

amnﬁ)ﬁgmpéaéﬂt‘ogmyﬂglr%xé o fﬁ& %gésc(t) ﬁ él%%efﬂ']?%cra(lg{?ﬁ X %{eg@d -of salt
pmmﬁmhmmtwﬁdﬂﬂmepm&&a@@Mrphy) The pol ynucl eoti de of t he

-be; cause e 0 nd
e HAR A e e Jﬁéﬁl?lﬁalé B T o arens gy (o
phthsleb3ba%11fe5 gn{a@? b o Panfhts]. W €07, €°Gnd 1P nily OSfS8rsBr Rl sBbfRuted in

g i ncl udi'ng Tusi on protéins or
accogtahyqawp t@@@tloﬂai gyl smhsementeldeq@eb@@baﬁ@m o a host cell

sfect conmbi nant
o SPELGRLT SuttesBsf phESRAMET I SRR PHLEmYB 0 ot qoscribes
in, f(ﬁf&:)(aﬂﬁ 1eaﬂhy Apbikae’y eirlier U8 PeldkaNy0ri168,683 hnd F,012,076, the contents
exanp pol ypepti de of the i nvention may be
of whigp ﬂ@s@é@n ingorparatest byarefegice sSpeeifie alagynthesesgirg desemlgdc t
hmeﬁ%&o (bacul ovirus), yeast, plant, or mammlian cells.
o0se i nstances when the host cell is human, it may
or Optynangf thbgrdups geptdssreedsast) e o, 0 Qindey” seibdcaliblectbdfbm an
cells arg ? to tgqse skilled in the art.
aryleng greupoi Aemmpla (Y (HHRYo%el | may be suppl emented with
t RNA nDIecuIes not typically found in the host so as
to optimze expression of the pol ypeptide.
Al ternatively, thePRhucl eotideRsequence nmay be altered
to optim ze expresgdion in th cell, yet the

protein produced d have hgdnol ogy to the
originally encode tgin. 2 tgpds suitable for
maxi m zi ng expressi the polyp de wll be known

to those in the ar® The pr esent inventlon further

pertai ns to nmet hods(pf produci n@g the pol ypeptides of

the invention. For exanple, a host cell transfected
wheggin y an expression vector encoding a pol ypeptide of

R! aﬁchﬁz fng SQEHG%nggf/ dll?l%re‘fl%ﬁdla[r@ gelé%%ﬁﬁ%tﬁﬂg gépﬂ g%i@rgéyl 81_12 alkyl,

conditions to all ow expression
Crpadlony, anfine, (aab @’lb?’lpmlrfd’le dilﬁﬁylé bkkylgammet lﬁlﬂoﬁnﬁb}’iaﬂ@hﬁbbﬁl-lz
ure of cells_ an ium c nta ni ng .t he
alkYB%‘P%eaﬁﬁy 10, DTPes PR VE LY ALY ATOBEYly DIk GHRPTB C112
alkyfc%tb% dﬁegy &t 1q9111ﬁ§1%1%§1|1§llé&nﬁ58daﬂdhe celI's harvested,
he protein i sol ated. A cell culture
|Zun2hdé§ bn%m cells, media and ot her byproducts.
Sui tabl e nedi a for ceII culture are well known in the
art. The polypeptide may be isolated fromcell culture
medi um host cells, or both using techniques known in
the art for purifying proteins, including ion-exchange
chromat ography, gel filtration chromatography,
ultrafiltration, electrophoresis, and i munoaffinity
purification with anti bodi es specific for particul ar
epi topes of a polypeptide of the invention. Thus, a
nucl eoti de sequence encoding all or a selected portion
of pol ypeptide of the invention, may be used to
produce a reconbinant formof the protein via
n1crob|al or eukaryotlc ceIIuIarprocesses Ligating

o o g, o R s
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pol ypeptide of the invention nmay be generated as a

gl ut at hi one- S-transferase (GST) fusion protein. Such
w@dMopuwiHN proteins may be used to sinplify PCT/AU2009/000617

purification of a polypeptide of the invention, such

as through the use of gl utatfi one-derivatized matrices

(see, for exanple, Current Protocols in Ml ecular

Bi 9l ogy, eds. Ausub et. al., . (NY.:,.John Wley.&

o RO s Pl o Bty ik Rl P ] dffe present
inve @ i8 ghefsQrfomt@UiaphiheRE Y MDinc seRdRFwiSRIB@NAL(I)sUch as a

pol y- (H s)/ ent er oki nase cl eavage site sequence at the

N-term nus of the desired portion of the reconbi nant
protein, may allow purificatig¥‘f the expressed
fusion protein by affinity c mat ogr aphy using a Ni 2+
nmetal resin. The purificatio eader sequence may then
be subsequently renoved by t tment with enterokinase
to provide the purified prqteP<(€e.g., see Hochuli et
al ., (1987) J. Chep hyi4 21: - and Janknecht
et al., PNAS USA 8889 Nethr Os fraki ng

fusi on genes are well knowq,. y, the joining

pol ypepti de sequences i s perfonmed!i n accordance with
conventional techniques, enp i ng bl unt-ended or
stagger-ended termni for |iQayion, restriction enzyne
di gestion to provide for apprggﬁyate term ni
filling-in of cohesive ends as appropriate, alkaline

hosphat ase treatnent to avoi d undesirabl e joining,

“megﬁb enzymatic ligation. In another enbodinent, the
- fousy [ -y, - GO eNE] VA2 1

i D O Mok oy (A% Ga(A), Mg

y
Al(A),TRONBI(AVEA Y, ZIPCRI@MIATE VEat(an (4, %lhanMﬁl(Alaﬁfe Fe@ o, Ni,
e arri.e U 1.1 N r I mers |1 C Ive riseto
Cmaz%é%rQWEhﬂégyEhﬂﬁﬁﬁgﬁgéﬁ%Qngﬁh t Wo consecgtive gene
Al if 42808 M sn dMRice e d TRYn VIPIRWEEAL-OR’ he@onealed(¢r,CH,0).R

generate a chineric gene sequence (see, for exanple,
wheicly ¢ Bran ipegsr dionl 3to W awd|RedcuHat1-Billaileg ¢ (OXKds alkalisubel

3.et 1aeJoan Wl & ns. 1992).. | k- o&khek, oo,
R e e G S s ok YR TR ¢ aci as
R* isaklekfeg fionvE Ny, iatkyl,icmpdyl draed, apftkyd sol i d surface,
. dncluding, plates, mcrotiter plates, slides, beads,
R™, ByzandiRe sy bedbmsmeor deffqrent and pregplgated frec pp alkyle§s12atyl, Cs.
~ S c.tubi nt aj . illaries, pads,
mykgﬁbgggfggg%i(¥ﬁggk@g¥8f§5%%#@§£%?gg e invention may be
Z,", ZpBbi dnid Zg taro idependetypschs tapleram ok gasupatongyisinghid aad piay
may contain one or nor | ynucl eoti des of, the P
ammOR SR £A15R CARDBNE P4 [5EHS HETBRY SapS oM raRBbERERE Of el s Z:
and Z1iPsEPhALRRINCRERI More pol ynucl eotides of the
invention as part of an array of polynucl eotide
Typisgtyuéncell; imbin the saie =l dogemin epeteesprasngsalddast 3 hydroxyl
ol ynucl eotide(s).In a preferred formof the invention
gmmgﬁere i s provided isolated B. hyodysenteriae
AlteRREYRE M, T do5” ag, hergi nihdasmidndgs catMtoipsiSing B€lcast 3 hydroxyl
pol ynucl eoti de sequences encodi ng these pol ypepti des.
grouppr e desirably the B. hyodysenteriae pol ypeptides are

. vi ded A bstantially purified form Preferred
oniBi, 868 o

f the invention will have one or nore
bi ol ogi cal properties (e.g., in vivo, in vitro or
I mmunol ogi cal properties) of the native full-length

pol ypepti de. Non-functional polypeptides are al so

i ncluded within the scope of the invention because
they may be useful, for exanple, as antagonists of the
functional pol ypeptides. The bi ol ogi cal properties of
anal ogues, fragnents, or derivatives relative to wld
type may be deternined, for exanple, by means of

bi ol ogi cal assays. Pol ypeptides, including anal ogues,
fragnents and derivatives, can be prepared

o, . I T
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mer capt oet hanol of the disulfide bonds |inking the two
heavy chain portions, and followed by al kyl ati on of

w0 baone®ud ti ng protein nercaptan with a reagenPCHATRNS00617
i odoacet am de. An anti body containing intact anti body
mol ecul es is preferred hereilh. The phrase "nonocl ona
antibody” in its various grammatical fornms refers to

coRBT TR e 1 8 Vbt o eGP BR i g taphenyl. naphihy!

or trip@fckhyd Ut A adNifbiI&Amph, FERR ] aNdbmaid sb@siNaviiiFom 6 to 12 carbon
typically displays a S|ngle bi nding affinity for any

atOUén@iCQ)éﬁlgvﬁnb’ﬁuWﬁlﬂ@htSl Thq terrunaisaet of conrsepredrep tandivalent groups
|
corrﬁgz)ﬂ(ﬁrggd e%{ %Fg%?}?%@egé}lb%g (IW;] : %gQgeifgle@hce&H gr implicitly

mcludmrwy&aa,a@hefm q)pfrcqmaaa different antigen; e.g., a
bIS ecific (chineric) nonoclonal antibod The term
" adNiFERL hetprapyl srefess 19 a0 SR GEoMD: WPCTRilx L.yt & 4 figon atoms are

repl&@@ﬁ\g G iStelddfont SPIRLRR s ROBSE & Eéﬁﬂ%l@p6%&%01rmor heteroaromatic)

ant can serve as a tissue
groupeinehuﬂe Pyridel, hﬂtzugl&imzcﬂlyidméthda&umh]nym quiidolsnyd,; tlednhnyl

soirf gy 50 BB S oS el oty o sgy - BagEIY:
1soxfz@lonyi3?ﬁieﬁﬁld§1{ @jﬂfﬂldlﬂyﬂ p}lvﬁl@l %PIH 'idimyl%nh(ﬁ@"rﬂlﬁnyl benzotnazole

a primary enevvlt an anti
quinaxadingl, pymdazileeia Fbe tere “dﬂﬁtemrﬂd}m quoursw rbferSftaudlva e@t groups

cor o R AR Sastl nifossL Bopb TR UGRE AR s pesprspss to
hetefor G R I5ci BFinuNad hetdroeg PIoTd, SRR pPLOPEae. adJ uvant,
sa onin, mneral gels such as alunlnlunlhydrOX|de
lrsespeifically saipdethervase. sk anddhetqrgasl gseinshnay, be optionally
subsﬁ %‘tt? QOBVZPL ofARL Xﬁ{%ﬁﬁ%ﬁf dQﬁ%HBéadlfe w Otle ogflonal substituent(s)

rocar Oﬁ enmu Sl ons em)C
are 1ddldpb1ﬁd’eﬁﬂjﬂ srialted faod (Pl C@E hikoxks eMHJﬂHgmMc(whmamt d&sis an

mesgb bR PR Lﬁi?'a%??ttri;@ﬁys it Sxupontpacn v
hydrBJE‘ﬁrt’lhmﬁeSR” Cﬂ!Rh ﬁﬁ&eglﬁef?\g %@&%’r g‘g)&ﬁ" Oé@g,eéd@pmom , -

art nay usé ctio
SOzlpoFSQdOMmN%(IO)Bé GIC@NH”B t@@\lﬁﬂlvyfsébNiRdﬁs whireithR" and R’ are

nae RIS R gt EBISoLeL LG8 B SIS LBRIY LTS, bery

WheP@ leR&Bbea Qlfoub Renthiny 813t B ond bt dMEreMQlbstituents can
limted to rabbits, mce, rats, sheep, goats, etc. In

havegh@erentb dirie groupa. Em) Ieymm@,u adapbthyk greup meehe bubstitted vijéh three

nj ug arrier, e.g., bovine
sub§ERAPREESHR TR BPIRENEHE™ [ pet nemoeyan n
( KTIIB terVe&alkQrRISs @@t UwRn 5 réytolEkyll gRips B BOAC §tRASR ahdBranched
innunohﬁglcal response, depending on the host speC|es

formys plgplgesi strgecrtberiase. 1he aikyberotp May dG s lowsh &% S

' I
hetefog%mél%éatg% |fr\(,’{£ (23%1? or %ggglegsﬂsgﬂecﬁoc‘thwgg, glg r%lﬂfy grroﬁf)( 'nﬁ? 'also be
interplptrdowtitic 1 fIoéry3oddmbleppatipa ripdanbonds e{ﬂxﬁwdes theotietm éﬂhjrlS usnadly refers

eyhol e | inpet henoc n d|n|tro heno
to alfseieErt ARYIpS e daubspr tﬁé% i&} e 2alkaess groups arc
spec{fR%er bleftidrRl MRSt 1§nc@fﬁ51'1()ed%‘ge &Qfsw&pﬁ%tlﬁﬁﬂtah!ﬁh B I“cl)le“d'élﬁnl‘uon of
preparation of nonocl onal anti bodies directed
“dkﬂﬁwhm@ a pol ypeptide of the invention, any technique
that provides for the production of antibody nol ecul es
by continuous cell lines in culture may be used. These
i nclude but are not limted to the hybridoma techni que
originally devel oped by Kohler et al., (1975) Nature,
256: 495-497, the trioma technique, the human B-cel
hybri doma techni que [ Kozbor et al., (1983) I nmunol ogy
Today, 4:72], and the EBV-hybri doma techni que to
produce human nonocl onal anti bodies [Cole et al.
(1985) in Monocl onal Antibodies and Cancer Therapy,
pp. 77-96, Alan R Liss, Inc ]. InnDrtaI
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that binds to a fragnment of a pol ypeptide of the
i nvention containing such epitope. The invention al so
W@ omensotd agnosti ¢ and prognostic net hods to detEAU2xG00/@00617
presence of B. hyodysenteriae using a pol ypeptide of
the invention and/or antibod?es which bind to the
pol ypeptide of the invention and kits useful for

d| Nnosi 0si s of en teriae
PR R SRR o el St U EbanBtibe iy eroup may
contﬁﬁ A8y ahthYerlo® c&&ﬁﬁlﬂ boin8 BethbMy afd O .ales GRdciffalPk@ted otherwise,
obtal ned froman aninmal, such as chicken or sw ne.

any refoippsedo “allerl@ psansdCignalisyl pegferably Cssz@@(}’é pr €1-qnlleyl.
S “ﬁ”ﬁee&é‘ﬁs al} L %?sg eﬁél@de@ g%lcqoﬁ%ﬁ%qy@? gg&ﬂgrﬁf’ thtestést%{‘ as
cycmalbyp Bllﬁtllud@&yclﬁxlayp b@l@cyﬁloaﬂq@ hmti Icﬁcﬁlblzﬂk@fyl gﬂoups;i Ss well as

i ncl ude but not linmted to, serum fa

al

combigptiqns gF theps it lingag alkyl greups Sucg@é Celenioplkk géoups *Ihe cycloalkyl
S I t

e e B 41952 0RO RubTOLEA o WS and may

specdehby tridingtetihe a prepepdealbyl groypo Eypeplts afeheafrodyhalkyl groups are

Pyl R o SR EN e fLetatr G ‘OahiF g donaly Sters to
cyclM%%%b d&viff nd H&eﬂo@%ﬁﬂhﬁe%pﬂ&fs hE)?a@nIﬁ&tdf ROdYalkyl groups include

erably bound to a solid support) t
cycl@meml,fqyclah@gyl tsiy eldkexenylt mlmkym@ﬁwl aal acdﬁmtaml gmavest i on

condi t i.ons i allom1for f.ar i on of
reat 1R Sl o Pur Rt el wBhR oty imethy.
potru@aﬁhl“dﬁoga‘n”bh €haldVie ntddqrereuafwtefeb)o AetFclubhge, thierine,
formati on of reaction conpl exes conprising the
bromypg asbaginadésupldy. ewpvirdealegentefersito gllptinger fuering substituents.
connt Ehicl UG b BLRFhePALah pitene BEGHRLL Ay o HRRHHORYT
Howkche, WhMBclStInilpmundisnnﬁ}h@qgatlﬂ‘gtbleOlsE’ﬂhaﬁcafoathk,}thent dlﬁ)oamb]lebted@()momers

us ed in this met hod is derived from an
and YIRS thgrepfipe flt%tﬁeg bt-§-ANBHAM AR HBERPMCEN it c@mbinations

1R k Yoi H%Q gl onal antibody. In addition, it is
]ncrnég é@' For t antlbody mol ecul es used herein be
i nLﬂdamskowhnmcfonth@bndsﬁnety gxidE (rad hyrBbayof F(Ewisqpmarici fomss, ten all

ol e. anti bo Particularly preferred

possﬁ’@ft S orsrs ad‘étnéléjtuf Sfleée(’fr?%%@@wl eri ae based on the
abpyehERidiI@fct BEAHBE tRNEMTE (bhkedd), i TPRIARS YdAGRt comprising a”
assays, radi oi mmunoassays, i nmunoradi ometric assays

meaig gt emﬁ@n@em!iywat one aaégalg@ne ﬁtéh@rdtmgemarvdtﬂa@tmna mpsmﬁcally

onal cl.opal antibe JThree

ety iR AR AR R B uRE LU BURLR o PR bR ET o1
ei The lﬁlﬁﬂt Mﬁ%F&dlﬂ@tl@ﬁ thé’l%rml‘f&’(ﬁﬂﬁﬂs@[g”( & vadiafisra go&Nds “comprise”
thereo | abelled with a detectable |abel, antibody

or qqmpnp%sbeﬂhp@lé bicopstaicdiat weludire staserlcmeit, ntsessy dS?PAM not

exel R A By RS FER B i g cauat ' ons whercin (he

asterisk |nd|cates that the particle is | abelled and
"AA" stands for the polypept|de of the invention: A

Inksppx + Ab1= AA*Ab, B. AA + Ab*! AAAbl*CAA+Ab +
AbZfe & 5{6@3&6&&5@9@% abBe ﬂﬁ?ﬁ@%ﬁﬁte@qg '11{ksalﬂt8fe'rﬁﬁ’§ R inkjet
are all famliar to those skilled in the art and

ink ia e e@tatibagpdynkyetyinke utilised within the scope of the
present invention. The "conpetitive" procedure,
Procedure A, is described in U S Patent Nos.
3,654,090 and 3,850, 752. Procedure B is representative
of wel |l known conpetitive assay techni ques. Procedure
C, the "sandw ch" procedure, is described in U S.
Patent Nos. RE 31,006 and 4, 016,043. Still other
procedures are known, such as the "doubl e antibody" or
"DASP" procedure, and can be used. In each instance,
t he pol ypeptide of the invention form conplexes with
one or nore antlbody(les) or blndlng partners and one

I Y " o o I T
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points from an ani mal host undergoi ng such therapeutic
treatnment. The present invention further provides
woreilboa®1f or detecting the presence or absencerP@f/AB2009/000617

hyodysenteriae in a biological sanmple by: (a) bringing

the biol ogical sanple into édntact with a

pol ynucl eoti de probe or prinmer of polynucleotide of

the,inventi.on under suitable hybridizi ndjtions; ..

nd 40k et G SompoRair af Y Ro R AR S ion o
wate®m$f éoﬁ‘iﬁfrisé‘ BEHiAS | RICE af€d-Sb1Vdhtd, Bﬁcﬁl@ﬂ'@&@est&@@éiagéhﬁghdn@bctants,

one enbodi nent of the invention, detection of B.

VisCopty dReslaiars PR airafisy WHEN G egH i U B BESIYC- di rect | y

STELLLHLAT L YOH) RO ACTUSAEES, LD AL 0FL o5

orgapiceskuete irefudp @, y blkgl Sashothesueh at bhanolviasthiml HeGuE pRPanol, and
one formof the invention, the tarqet nucl eic acid

I
2 preggRb AbEoh hegrsrahrassthyipe pbro menarprhyl ¢k Stheerng ghieg!
mongésfg}/l%ﬁheg,!‘égaﬁ&% %l}tc'opmﬂﬁ&{ﬁgﬂ gts%?’ gﬁﬂyﬁt@ glg??ﬁﬁgﬂgt%%ngtm 'sther acetate,

ostilTc techn
diethylams ghyeel mdng@udtlyyl wdice alidtiddermedymmhoesodtind lethde  didthtleraerghy col
not limted to: 1) al] el e-specif. PCR; i.ngl e )
mon gt R en R ST G| BRS-PRrePy Lo aharOr e o Sineritopropy!
ethel? Eihyﬁeln@ giyf'é&gﬁ&foelfﬁ-b&'yl ét?lerﬁ&i@ﬁ?leﬁé giy@&trh&{@)-Iﬁtﬁﬁtg}é&heéﬁiethylene

e use O protelns whi ¢ recogni ze nuc‘eo
glycefi rsretic-hety] ctbere tthplsng glgcdt manottibugyleep ditlsilene ghycol mono-t-butyl

al.l el g-specj fi | i gonucl eotjdes: and .7 | uor escent
etnef PGy B R bulb R EUbE R ) s b S RAC bveol
monB&hQHEr IRbY ] Bl ABnSEBUONARS, pYybee ©eée eiond-nisiopd cther,

conventional probe technol ogy. Wien probes are used to
propyispe ekyceleongrisepspsd et disopiegicredxsoppyenehd sthegelipropylene
oy GEAFRBSR s L RASIGELAR FATEL i) RIS 5HG oo
isop@ypl I aledr, firbeyleneadigiot mdab-asbutyllitehes ang dipr@aignt ghicebinbeten-butyl
cthef, SRS a° e B T aRTar ol e PG Selfyh bicer] gronoacetat

[ LGt ' t resis

o e R o B S e

poDyheu oedidtv ade-sebripleengaia suradnksyinclude pdiar satvehtsasich as 2-

artially single-stranded to form hybrids. wit he .
pyrrf gt U RIRG e Pt ey sOZidhy aflplan. gnorphotine
N-ctBAhidgHoliMe, 1 NGnRSA-LAREG o li IENRLME RbMBMatibds|thdredf. be

required. However, if the sequence is doubl e-stranded,

t héhg mdjiee kanapi dontapr o hightbpilmgetersobladupamiasadeent which can
Denat ur.ati on.can be cafrried out by vari.ous techni ques ..
servion A e SRS B P R P R s o
the ipk eQBSosaion. Sirbuatiedoiung @hteees1abIt oBRgictsbBnfih€li®s®ne having a

_stable hybrid formati on of the target sequence in the
boiligg ppiat off k89°¢ Rehigherabxaperlereafithewatsnrgivile pregnic gelvent having a
.. i ) Pr e i [
boit g AR 0% bEFAGTR: Sy AEFA Brdo Helhy Bl 9B Retyool,
pentipasthy letveglycdDettiarthytone giyfcolb@ybutat- 1tAeiot, @sdtihytl41rBghdxphedial, 2-
is_ usually acconplished by the use of | abelled probes.
met@&f—?érmfain%% IrIRrpRy I Oﬁﬁlﬁn%et i ctse| BRFoPYgRe grisp! gronocthyl

o g i . L |
R b A
diprépgieak glyanl tnghyiodslfoot moadretthylreghepy tetoesshydend gllyicgh makghylene

are known in the art, and include, for exanple,

radi oactive | abel s which may be incof orated by known
nmet hods (e.g., nick translation, random primng or

ki nasing), biotin, fluorescent groups,
chem | um nescent groups (e.g., dioxetanes,
particularly triggered di oxetanes), enzynes,

anti bodies and the |ike. Variations of this basic
schene are known in the art, and include those
variations that facilitate separation of the hybrids
to be detected from extraneous materials and/or that

o - e s o o
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such as glass. The surfaces may optionally be coated
with a layer of metal, such as gold, platinumor other
wao eansdtidon netal . Preferably, the solid substPEr/avz®9o/o00617
generally a material having a rigid or sem-rigid
surface. In preferred enbodilfrents, at |east one
surface of the substrate will be substantlally flat,

eyl BB wR e PBIRE i Bl e aPbnlip iyt ARgs dithyton

glycIahyBRShyNethBy, tﬁﬁbpﬁe@rgpy@l pnge&@ﬂané egicoRBa Mg ﬁio“}d&ﬁﬁr weights

trenches. It is also preferre that the solid
of 2005 doverrel .- granylangiglysok sepionelent gl eiselutylengppyqobds4-on

L L S

pentﬁ@ytﬁhfbﬂm& corﬂB’iﬁat@ﬁ&, th@resﬂbst r at e | s convem ent | y
vi ded up into sections. be. achi eved

t eEthéﬂln sateelbls o %teehm@ent Blrthwkieﬁ inkgip, plref%hly abput 5 to
s (U ARBRAG D Sy TR, L Bl Uosion

di Ofler entab teemj‘emg afentsloe hhmbn‘tattg/lmchldb scahadenayclindivg

any co. ven ent ul.ar, .rec | ar :

mon g s PR on 4pEasTy e AP Foh A RE B HHES? (e.. maltiol,
sorbR8l! ¥ ﬁﬂi’!&ll Eﬂfhﬁr@ﬁic%ﬁ%uﬁGGﬁ§ atifs hﬂﬁn@é{@&t&@} e may be by

coval enf ‘or noncoval ent neans. The pol ynucl eoti de

S e@h@mdms mkapa}bésoeaommthweﬂetramtrfer aablstating pengiraticn dfalyeaqueous

es t es hind. . For

in i@l oS Rl o B RO P Ber
(glyodl tfeR) Sid/dr 1andiky ]S WrehpRt 6f ﬁﬁ’t@bl@ PoMhidriccalédhoNalkyl cthers are

and/ or streptavidin. A convenient feature of using
cthylspe glyegl raensmegivl 9ﬁharc régicne alyselquenesidy! ¢ther ﬁbylemeh&lycol

C S {

oG FUET TRt PR A S B e MARHER By oRGrnctny
ethemdietiyilend gbyrebympomstiyy cther, sthens glycol wBaHasit- paipglsemert ethglene

often necessary to provi chem cal erf
glycolgngiasisontpryl sHier &1§%§t%£¥0@?€@a%ﬁoa@pwLetﬁfﬁeet ﬂ%@ gycol mono-

v 8 R RS A ARGy YA o
ethylghy glykol mmﬂctmtylexlmmiuﬂhylsnet digcali s®not-bpyll ytlhy]s il raethyl-1-

et gshed QA S AL R Bt Eom U B aGaP! ther,
prop?feflé ElyEM rthd ety e rprdé@ﬂéiﬁ%c%%or% hff)?é]dy'ﬂ BthBm Fﬁﬁo&‘ieﬁ@ glycol

e surfaces of soli ubstrate by the use o
mone-asgprapyyethgedipypateae glygv&mwwmdtfefl ather, dsmpyﬂfme géscahpbeocthyl

et RNER et RN RorbtroT PR ERRD Bk el RGP
propPRné glyesIthdich- bmylaetuar arﬁ[tdiprafaylei&agl;‘sc& u@ﬁoaﬁb&ﬂ&aﬂ@@ FErafhples of
the optical characteristics of the

suitablg) %aﬂw@&lﬁ e Ieppneayediof andel 24@9Xﬁﬁlﬁ@0h E he BENCERIHITRY O be

sele&éfﬂlﬁs%%lgh—%% ff}%go%ﬁﬁ%egfdlolfgﬁjftﬁ agg rjggr%g%{gglo?&éﬁg?taﬁeﬂ?& 1,5-

pentated®dtli,@hetaaediol, §,ddgptahadioldandg-ocantdisleGlykeoser wwta may also be
| abel s i nclude optical techni ques such as

used S8 PeRLB0St i cs, reflectometry, ellipsometry and surface
p| ( 0
o PR SFE R ARC L of [eGa0zh B vRIfE e

prefératrtp Bitd il @B dytvineghs orased od ‘QaMtalombccpmpqsnml eoti de of the
present invention, preferably two or nore different
pol ynucl eoti de sequences of the present invention. The
present invention also can be used as a prophylactic
or therapeutic, which may be utilised for the purpose
of stimulating hunoral and cell nediated responses in
ani mal s, such as chickens and sw ne, thereby providing
protection agai nst colonisation with Brachyspira
species, including but not Iimted to B.
hyodysenteriae, B. internedia, B. alvinipulli, B
aalborgl, B. |nnocens B. nurdochll, and B

Y o ~ e
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are physiologically tolerable and do not typically

produce an allergic or simlarly untoward reacti on,
wa@eah/oe®ipastri c upset and the Iike when adm PCEABR@®E/000617

to an animal. The term"carrier"” refers to a diluent,

adj uvant, excipient, or vehilegle with which the

conpound is adm ni stered. Such pharnaceutlcal carriers

be ste u h as. water, and
i e i o Rt ARk SBGafiuanigpic surface
actlv%)é@&’ﬂ%hdi/@r Phbbile siEBeh a@sseRBatUUsPill anionRyddeRee ftive agents
mneral oil, sesane oil and the |ike. Water or saline

incluglg suiforémaci e gudosslkeasuosie agidalgt, ycelebrsulfonigerignalts,
r ; I LieEE a 0
oty RS PR At P Y R R Caci B Al D
diau@mlfdmemiotmdisj dk Bl furia, estﬁemltn,@hmeﬁ oiPsh aﬁlfmamlétﬁm;al
Sci ences, 18th Ed,, Mack Publishing East on,
polypxystfyfenciafkyhcther swifurieesteri Sélta% e%rhwhctaﬁléi tYPRS e %ﬁwwérsélts and
alkytggl%oﬁﬁ@éé'ltg,eﬁfi @9@%@@%&&\1’ g&g tg%yngtps‘ﬁs s o%é @Egp n?lr?]%ﬁcsésfbg salts,

erapeuti ca

polyea@ﬂafﬂmmsdkyé stthcn' hespHoer estor satts,and ghyatroghmsphdricagtve setlts o$pecific
ive t hereof or antibodies there .
cxargg AR Aot b G ABEETLt OB ARt s Epae. sodium
laurd% %ﬁ@ ﬁﬁa&byfe‘%hyléféhﬂ@l bihdesifaRMMddilR kSt adj uvants
/or carriers. Such conpositions include diluents of
vaSul@ﬂbi@ e suclone &atitve fgengp incliidd ¢hyons oxadeaddtiet types, such as

potyBURTEDE Gl BNGRarut Ry R AR bRl dndS gl e ndiiSy
estetﬁ’@n)d%)@[ybﬂ&@hﬁéﬁe, allaMdrhide ipdBot Stdreyr@s, suas @@g’l?de@olaﬂdyﬁlj esters

sodi um net abi sul fite), preservatives {e.g., Thine

sorbﬁ@haélwl calictsofiisl syg@rr?élk% @MRﬁSn@Dlmﬁlaﬁgﬁm&,e%cl{ & @lthﬁa@ ﬂlégl@l alkyl
etheﬁaﬂ?i' 4& arn-we o ﬁ[c!h%g olcprﬁ ne @ﬁ& R0 Fhad. Sgéc?ﬁc e)i,a]lmples of
At ons po y

nmeri c conpoundas Ssuc

noniasic paifack acﬁvecaga@ts dre e}ﬂ!ﬁrsygllchi a@bdylyo@@ih@lenehﬁnylpitenylrﬁth‘.er
| i posones. | aur oni c al so be used
polye@f%gg n(elogwga ether,|InQ (‘%et e&ggigqy eny eél@eé, po?yoxyethylene
(A v n
alkyﬁﬂlgpétlllei e%ll rl}é%x?&ﬁ%l%e hlgylpérﬂgeg ﬁ?} p?%tfl;élleﬁé‘ﬂgﬁ@&ﬁepﬁnd
polydeyaillydinicwnty] ctBes (.. lyoxkthylems alRdrthegd) omidssters, such as

Phar ceu al Scie s, 18th Ed. (1990, Mac .
poly AR i PO BT STE e SR goiro PO bR Sy 9oy sttan
laursd¢, %oﬁﬂﬁﬁhﬁnbd?@a%t@ QbR Yo oRGR! §6iean s@%u(ﬂ@df@ PSiybk PASylenc

may be prepared in liquid form or nay dried

p@ma andsmypwsthb'gm@ birdratsegicdtem glpgal emnfea;@ |avt@rewgemthesuch as

24 P& te?f nuc PtS Id%g%e 3 nz gl ? e’}' é glrneilgf? qjoc?yfqﬁ?e%ﬁ%%?%ghrg%tﬁyl 1-

1mxﬁﬁa@§ﬁg?qubwmym,plasn1ds contai ning the opt|n1zed
Ignuc eoti des. Then the plant is g@g» ), and th
pr Sbeinkist gk reavealsaipelnds vhiogide. seglpreleseric pridy CH@hl@uoahﬁne
I 0 hant
hexa%lo [edfaf® R A AR NP i s S R R ong AR, P2
bmﬁﬁ@ﬂﬂﬂkhbﬂgSHh&ﬁhﬁﬂM&lh%n@ﬁr4h€nnﬂhﬁlﬂu0h&hs processed
into feed. for t e animal. Thi s, ani nal ﬁed will inpart

i ATt GRSt S%Onmlbﬂw@ﬁ%t%}qgaaée%%ﬁ éaten by the
cthyRAETRhincEX MRLESi@IEIPTAPr art detailing these nmethods
can be found In U S Patent 5,914,123 (Arntzen, et
al.); US Patent 6,034,298 (Lam et al.); and U S
Patent 6,136,320 (Arntzen, et al.). It will be
appreci ated that pharmaceutical conpositions provided
accordingly to the invention may be adm ni stered by
any means known in the art. Preferably, the
pharmaceuti cal conpositions for adm nistration are
adm ni stered by injection, orally, or by the
pul nonary, or nasal route. The am no acid sequences
descri bed herein or antibodies derived therefromare
nore preferably delivered by intravenous,
|ntraarter|al |ntraper|toneal |ntranuscular or

e s e o, . Al +« e
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changes can occur instantaneously after contacting the

different antigens with each other or with other
wa@aismveneces usual ly present in vaccine fornul aPC¢DAB2009/000617

Mor eover, these changes can al so occur with a

significant delay after mixilfAg, for exanple during

st orage, shipping, etc. However, it cannot be

predi cted.to which extent. the i nmunogeni cj.ty of .

PR PRI o Hne B B RSy P s atainele
oxyde qQARhEQYH MRLAIORJUAS tiRe (FORDSIEHRN B, IR bSbbiRtdyefo §dbade. The

occur in which one or nore antigens of the vaccine
quenghgrcoppItes ENYRNEIASUYRFE s tatesin o aeiaty Pohe dyamaleeulenend,

r | ; r .

v 2P heflSERER s S EDLGR LR GNRL s agpnsacous o
mini@fifieg t¢radaciondi thatdy©@ndeediiness IR atsobimgpropertied dver time.

whi ch depends on nul tj di nensional interactions between

R

Preferally; theipipglgtaty 2e AyaRRsH dsselctod oy aceibieacith d -diazbiryelo-
. ef f : nts
B S R S R LR S S L 1 S
found that the conbination vaccines according to the
resent invention nmay be conbined with one or nore
ﬁ@zﬁgﬁﬁher antigens and remain effective and stable. The
t eARImcptiGRUGHORAS tHEIREs binthé PRsGR MvEXdorCire EfRCIRIESEAbIe for use in
|nveq&|on means that the conbination vaccine ° '
Hypértabalil” and distpeansystenisepuchfsysteras prerdicssiibed inengpietdetialybslomr and in

r eferably 14 da t,.r,oom.tenperature wthout . .
e R ERS Pt P o LCR R ST B S B their
entirgfyabi | ity of its distinct antigen conpounds. In order
to enhance stability, stabilizing agents such as

sabuhacosef Bancnschy ded Nepagnenpliggtionnie R o sidispoped on a
subslr?t%th?ﬁl% 0 SACERIR, ﬁe&&eé&&bl%%g'aﬁg'oﬁ?eaﬁl@%ﬁ%ﬁg QP device. An
stabil'rzers, e.g. TMuman serum al bum n, “nanNnose,
exaniplebfd as@blenading patterois qesdribgelin U8 Pamnt 18b 508127 1dlthe do@snts of
.stapiljzing agents. The vaccines of the present
whighrg Berein dpeoERstEd @y aefgrwaimcaglry, Blﬁé@é% BT &%@%@V@r a
8. Q t i
st R g R R S B B et D o P AR, Brffer than
50%"efefaatt thae'90%sofubeshrfaec)ei n, refers to the fact that

th equyence of the invention ypon single or repeate

ad IR ERY DS BHEC & [BUBflentty® £ B By Bipisrossd fareggyey be read
by a GAR{R ®RvRE OTRGUDRAAERN PSEontHrIPE6S {yGuli e ATRriASsubls 8¢lastics

herein the term"conferring protection" neans that the

(e.g. polyotatives, rotycstaes, pelyamideosic.),pper, aidial o combintipasmthereof. The
sdmhgd”%F eqqninganologica! response in the vaccinated
su P%gt | esponse is capable to protect said
S uBpatpalt il {chtorS P bitEatefis sruRedUpepdpet sHee€ FbOHyperlabel ™
Al so enconpassed by the g%esent invention is the use

applisptiqis| haselisediciivrckedlionigsa bl npackngianmaishial e spefee of a
oA SRR P45 RO T UG p RN o

theredfii N0 aci d sequence according to the invention, for
manuf act ure of a medi canent for nodul ation of a
di sease associ ated B. hyodysenteriae . Pol ynucl eotide

The SRABRIAER SNEOHINIPARILAENSE constructs or ribozymes
for use In therapeuti c nethods are desirably
adm ni stered directly as a naked nucleic acid
construct. Uptake of naked nucleic acid constructs by
bacterial cells is enhanced by several known
transfection techni ques, for exanple those including
the use of transfection agents. Exanple of these
agents include cationic agents (for exanple cal cium
phosphat e and DEAE-dextran) and |i pofectants.
Typically, nucleic acid constructs are mxed with the
transfection agent to produce a conposition.
Al ternatively the antisense construct or ribozynmes may
be conbined with a pharmaceutically acceptable carrier

o, oy o "
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l'igand or an inmobilized ligand, which ligand is
sel ected fromthe group consisting of: (i) a ligand

we apabbw1df binding with the | abell ed conponeneCt/ap2009/000617
(ii) a ligand capable of binding with a binding
partner of the labelled conpénent (a); (iii) a ligand
capable of bi ndi ng Mﬁth at | east one of the

COMRANS Sy N5 1ot i MRSl e P e OB e or e
the %@kmrs&h@ﬁlaam eC@Men§i B 9 brihih€ads ONPEIBEIUs Er$ptioh @f Béhermal inkjet
term ned; an 9@3 directions for the performnce of

printhcaghismotodlpws drurihprdogals o suchrpriafheady mepebasiopnd at the progs referenced
r I

patezgtg' ?nc?éatgﬂ? aﬁpl?c?”?rﬁqg{g%%ngteagz:ﬂ 'hglgé"%gﬁ 81%][ gqlerel %?%lfeq&lce

h eReﬂbfh@ﬂd Figueplg hickd i6 showch pegt gfpiinthesd &dﬂ@“rgtmg a ldmalqm ®f nozzle

nbodi ment, the present inventjon prOV|des si np
asselﬁbhleﬁt Figpreg 3 pad %ﬁltow ppetof thesengszlegesepblies lglswsgfrtwp anql Fitaway
pers%}écg%% awsed serumtesting kits, for the rapid
tection of the circul ating antlbodles in the ani mal
t oEbdhenopzlk yﬁembhywempniestalmezzlmvlambleom foirhéd tsyt MEMS fabrication

heal t hcar e ona veterinari to.rapi
iy 9300 BPREAFE FISGEE A DReriOGHS Chaet o fogRTepy & tof 21 and
sideWRRDD W& @&&H%ﬂ?ﬂﬁg r(?off Deed th¥ @111&51?@%5%% 2 A s3R8wn in Figure 1,
preventive neasures. The use of the kit can represent
cachtrpef is defimdd byl pot olancazif prateadd, whrshrspdns atiost anagjestion face Rf the

veIo B spira i fe tiaon nmet hods apd. .
pringiodl P n PR PG TRY 1 D B L BB . flihi
depokiedd WERTTWID BYerQlsadofividl 0¢ffad FpaclMsRi diink MEMISifitication.

including the change in status. It can be especi al

Typigalst the npreleiplpis Soiand sidawally %@ﬁgféﬂmdacfwﬁ@m%mﬁqﬂémcg as silicon
T T S S
robuptheg 28 shedninledrerBlyay g ilic aaturefiesdvangdowo fed eﬁppm;gng mk to the

or remainjng the sanme) during and follow ng
nOZZ!e?@‘ {“%%fﬁg“ bTﬁ?@l@é}’ YO0t he heal t hcare prof essional or
|
D e L ot be Sen Bl FE i
26 1sah:ﬁrra1 inatrogfelf eathewzila tiembel 24. Hachinozdld gpetiing 2§amgﬁnerallg elliptical

obt ai ned j nter urin rescr.i bed perj.od
and G PRl oA b SR e A REER fith QPR iy during
printRf Aiweliat fdubMg tah Ra & @ GHintd &Ren®finkt ﬂkﬁ)dﬁﬂg fFgRh thealegzlé:@lpemng 26.
range froma saggle each 24 hours to a sanple taken

The @lcztwor foegeasing f themordie ckmpénet 24 inapeitertelahent a9 positianed
use i n the cal | rises a nedia
venehfph 74 Ppilie PRyt Blo P Tt ur e
poiryfenlyl e hcathtfhey29 ReoSpARIST b Sitad iRt AiGidGr Whithdd dTR
medi a to expose the capture polypeptides to the

titang dloy afin p¥pmme piyenien algnrifidsaptipmumpdumiaiwg) wtridppldowever, it
I [
will F#ﬁp@%@&h@ﬁ% L(I)?ﬁ ﬁl%&:ﬁhl 'nﬁ lbg%gérasag gﬁc}%eg&ﬁ@?ﬁgrﬁﬁg a?ﬁ tff'ébresent
investiohfigo@ resoigped 6 |tlmge tﬂaenms dpaificithercataiicrdimg nreans can
al so conprise a container for _accepting the s le, . .
Wh G HEST el Feepielemer P i oty 9&@%&?@3@% dive circuitry
in uﬁd@ﬂﬁn eRRHS B §rs b WBidirde 2! WhanQbh&nt kﬁﬁés%@'throu h the heater
enbodl nent, the assay for detecting f
elementr2®uit aa;pudig sigethichte diresmnding itkhte f«napzt g;asé)ubloib Wziepit fodc@s 1nk through
can conprise an ELISA, and can be used to quantitate
the amount of circulating anti bodies to the
pol ypepti des of the invention in a sanple. In an
alternative enbodi nent, the acquiring neans can
conprise an inplement conprising a cassette contai ning
the nmedia. A nmethod and kit of the present invention
for detecting the circulating antibodies to the
pol ypepti des of the invention can be nmade by adapti ng
the methods and kits known in the art for the rapid
detectlon of other protelns and Ilgands |n a

o o, a I e
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annotation of features in |arge genone sequences. A
range of public domain bioinformatics tools are used

wo eo1anadoyse and re-anal yse the sequences as parCT/ai2m9/000617
qual ity assurance procedure on data analysis. Open
reading frames (ORFs) are phA®dicted using a variety of
prograns includi ng GeneMark, G.I MVER, ORPHEUS, SELFID

Put a ned f qr hono
the BB CpPYCUP RN T SLTHG Thiiey SPRRTIEAA e i i when
the N2l @ DRSS 26is PANRE A RS rWS bHetheg BEASTy ARdasARTMhcat
Al'l the predicted ORFs are analysed to determne their
dissipapy igtoghe ysiedying agtistafc d $nédgropt BB SAY LY ifckicds esirEE Agybble.

TP 5 SRS oL AR S5

mvelliiicm: Wherbdonpaseddvithoinky @ehipeising Ubf etenphs murﬂkzﬁd opsfoantes dyes.
as transmepbr ane _dommi ns, | eader peptides

LeSSHfsaﬁoagfi ehserved plirs b 2P gulkiop Aipeisstons; ffl%b}(bmé ign drop ejections,
i fs and host
abm%ggPg%?%g?ﬁgﬂﬁgﬁg?ﬁgﬁﬁﬁﬁ@F%ﬂgﬁgg a&%ﬁother nmol ecul ar
ev Obuxequntiptbd isiime ofthe q)riduhca:dasi mmdah:dt‘tiyelt ledst Atfokdi gtdeast 3-fold,

nd t eci e 0. t e
o eE BT ARt PO BB PR Totg i of Fetrishi i sghs dapipraccd
dy%partlally sequenced genones has produced a

conprehensive list of all the predicted ORFs present
i NAS h@nswuémrbf id&igural al'nd Ianbtles arEacngORm jows and an ink supply

chanB& %@tﬁ?ﬁl{ﬂﬁlﬁ R4 I ¥ rq gﬁq?p&g%apl:kg nﬁ%F %Fzz?es in the row. The
ink sty @m@a i deliveraind t& Mbﬁﬁ ikl paksab®CRfor SathingfzIé, &vhedhaaplies ink
correlation with the in vitro properties of the native

fromgtbwdwl%ibquzlemp@ana?-@ala@é HESCOpIIER Briecazls charebas 34.
@) .
f avarars A o Do B kAR BB bt R, Vit Ui RHER in
detaﬂ)ﬁt BRtApplicat@aNoné 1/2ab,g&t fled bXAMRIbEr Bl, 200A\LHhSoBteks dBEMEch is
DISTRIBUTIgN SING PCR One or two prlner pairs which
hereigjpensporptsd Y £41&iCRFt regi ons of the target gene codi ng
r e@h@ﬂb%{tﬁ)n%ﬁ'ngm (QE@'%bQﬁ’WltWrét% ng@{o ARG laﬁ’i }es
Di stribution analysis B. hyodysenteria
Howgeeres wiild openteriwegpenials tist thas msetttfon&layrhecemlsﬂwﬂem maey other
i ncl.udj two str |ns whi.ch .have bee hqwn .t o be .
formy G i gartBg i (05 Beog QLM HEIEPS CRRSTIA G (e grcormpanying
claipal ysis are shown in Table 1. PCR analysis is
performed in a 25 m total volume using Taqg DNA
pol ynerase. The anplification m xture consisted of Ix
ExaP buffer (containing 1.5 mM of MyCl2), 1U of Taq DNA
nmerase, 0.2 nM of each dNTP, 0.5 nM of the priner

paid ourafdicAUBIPafeut Wb B DHSCIUS QD S Mitent amphaiuan W60/851 754
i conditions involved an initial

|
(Att@qe%abga@f N@rﬂR@tOé%Uﬁf filsd g Pcipbenlfn éOO(f)oth éw@@mbyf Vsbwh are herein

incofp ¥ g GAREE AL ahe Btk Bn afou ARER MG
naph’ﬂi@oo?ﬁiﬁn@feﬁd&lﬂﬁoﬁlcalbﬁl sdhg elotl&dpdrmnehﬁﬁbenblpl'applesﬂa& that salts

accoq(ﬂp%toé\é%p%gegﬁ ?@EWQOEB;WI) ‘t?e lgté(cg-gﬁg@pba\l%;({ ﬁorg cgrra@pﬁmg sulfonic acids
bycgkhhghgphgﬂﬁggde sol ution and viewed over ultraviolet
(UV) Tight. TABLE 1 OLI GONUCLEOTI DE PRI MERS USED | N THE

PCR DISTRIBUTION ANALYSI SOF THE B.
HYODYSENTERI AEVACCI NE CANDI DATE GENESEXAMPLE 4:
Bl O NFORMATI CS Shot - gun sequencing of the B
hyodysenteri ae genone resulted in 73% (2,347.8 kb out
of a predicted 2,300 kb) of the genone to be
sequenced. These sequences are conprised of 171
contigs with an average contig size of 13.7 kb. From
the 171 contigs, 1,860 open-reading franes (ORFs) are
predi cted. Conparison of the predicted ORFs with genes
present in the nucleic acid and protein databases
|nd|cated that apprOX|nater 7096|n each speC|es have

o o o o T o, S
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over time on a heater elenent in an inkjet printhead.
Kogation typically occurs fromrepeated firing of a
wheameeooes enent and is generally understood toPCEAULRE9/000617
from hi gh-tenperature deposition of ink conmponent
resi dues. Usually, the inkjé? dye (or pignent) is
responsi bl e for kogation on inkjet heater el enents.
Therefore, an inportant characteristjc of .inkjet,.in )
o Fafhar PRk 87 S Rlbvena et {5Pspan i bR el it was
unexpegadle Rin@ thaakién eheTBNtof ddeal lc¥mpases prsionhtedY®is-tris” [2,2-
shoul d exhibit m nimal kogation, which consequentl

bis(hydprampetybie2 12 Feittilpsicgranalh 2i askhe coypidrionhkegationns TIAIN heaters
‘ ¢ e 70 G, : . ol ativ
s PR BRGL BT EL LA PRRELE ool RUREOPRELE o ifinfased by w
lcasti nk-folehi cl e. For exanple, US Patent No. 6,533, 851
descri bes phosphonate additives for inkjet inks, which
are clainmed to reduce kogation. However, additives of
this type genen%gl onpromi se print quality by
i ncreasing intertoNay bl eed. Another approach to the
probl em of kogati os to sinply ignore the kogate and
‘overpower' the ngtE% el emgnts so that owater is
super heat ed _t hr oyghNidas b
unsati sf act nN{—:aeNnt' s Menj &t ()
print heads, Twhi ch uge fr Al i nk ej ectA[On erergy for
each nozzl e S88eas ¥o/achi eve hi gh-speed pagew dt h
printing. Overpoweying each nozzle would 2nevitably
conprom se print spegd and/or nozzle density. It would
therefore be desirab/e®¥b provide an inkjet dye, which
exhi bits reduced kogation. It would be further
desirable to provide an | R-absorbing inkjet dye, which
exhi bits reduced kogation. Summary of the Invention In

gug%ﬁgqrgge@e C}aegt ’e@g ﬁ%{Q%géoﬁ@tgigi\é]itgggqu%zﬁsﬁ]aglnt'M%ﬂf tnll? greptly facilitates the
prep%ﬁ@)ﬂ-’ﬁhd Nh1ei& &F thh @or%sp(ﬁﬁ‘?r& QPP U LAt in%n_ MRt Sicid 1 are

at least 3 hydroxyl groups.” The ammonium cation is, of
convengntbeprepired by omtieg pw amingror tieeal Apdroxide wathltheoarad @ methanol/water

Lety..in th | t tio ly, the ni catign
(co. FBABH Yitise BRxia ot o Sud BRI P yost of the
saltsQEEFBEAAIUNhE Atkia R finctA XRIES, PRSipRhtca8 FRE sHliRYBLt QXYo@ O ERSr, clogging
Optionally, the ammoniumcation is of formula (A): (A

mempce casily RElowrger, Rythergse gtdbigfies RitD thgse haee i lower solubility in the
. ndependent,| f e_gr,o rising. i
reacté(ﬁl dﬁ?@w%f%ﬁl f%&%l%q%ltg ﬁéaal%ﬂy ,té ?ﬁ%}dga nrrnrgénl} ﬁor%]rs%g Eif%gfgﬁ%ltg Uat Ifilters casily.
Thisdevaabrdilfty oamsthde grodut t6 prapfpitaicrigd stohat thoati§blis-tris) inner salt (3)
tri et hanol am ne; and prat opat.ed
stagorahepthan mﬁ%k%ﬂ@ttweﬁalg,@w;%)-w (I8P et hanol .
Optionally, the dye is a sul fonated phthal ocyani ne
dye. Optionally, the dye is an | R-absorbing dye.
Optionally, the salt is of formula (I): wherein: Q>Q@
@B and® are the same or different and are
i ndependently selected froma C3_20 arylene group or a
C3-20 heteroarylene group;Mis (H2) or a netal
selected fromthe group conprising: Si(ALXA2),
Ge(ALXA2), Ga(Al), My, AI(Al), TiO Ti(ALXA2), ZrO
Zr (A1XA2), VO, V(A1XA2) , M, M(Al), Fe, Fe(Al) , Co,
Ni, Cu, Zn, Sn, Sn(Al1XA2), Pb, Pb(A1XA2), Pd and Pt;
Al and A2 are axial |igands, which may be the sane or
different, and are selected fromthe group conpri sing:
-OH, halogen, -OR3, -OC(O R4 and - CH2CH20) eR wherein
e is an integer from2 to 10 and Ris H G _8 al kyl or
-C(OC _8 alkyl; R3is Cl-20 alkyl, C5-12 aryl, C5 20
arylal kyl or Si(Rx)(Ry)(Rz); R4 is C _20 al kyl, C5-12
aryl or CO arylalkyl; Rx, Ry and Rz are the sane or
different and are selected fromCl 1 alkyl, C5 12
aryl, C5_12 arylal kyl, Cl1-12 al koxy, C5 1 aryl oxy or
C5 1 arylalkoxy; and Z1 +, Z2 +, Z3 + and Z4 + are

o S
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In a second aspect, there is provided an inkjet ink
conprising a salt as described above. In a third
WwW@s3pent0013 here is provided a nethod of reduci nBCT/AU2009/000617

kogation in an inkjet printhead, the nethod
conprising: printing fromtR®& printhead using an
i nkj et ink as descri bed above. Optionally, the
RrLi nthead conprises a plurality of nozgles, each

zz|l e conprising: a nozzle chanber colgtai ni ng said

1.a heater elemgpt for heating saild J.nk; and a o
iﬂg;ﬁi§Hocen|ng fogHeJectlon of |nk+m£§E;Yg\
tér elenent is pprised of titaniu it .
@ ati h%ﬁPW oy. Optionally,

nitrid
N ==N
eater element is a c
deﬁy @@. d nozzl e chanber C@]
g includes at least 50 millip

P
aspect, there is prOV| edsan i Nkye

printh conprising a plurality of ﬂggzles ch oH
nozzl e npris . a nozzle ch +coﬁWaln| an m$j
i nkj et “#s Uegeribed above; a heater ele $oor H

. 9o . . . N
heati ng sai dvd-0K; 7and' a nozzl e opening for ejectia Fe"oH

i nk. Opt3d onally, othe heater elenent is conpriged of
titaniumalumniumnitride. In a fifth aspect, there
is provided a substrate having a salt as descri bed
above di sposed thereon or therein.Brief Description of
Drawings Figure 1 is a partial perspective view of an
array of nozzle assenblies of a thermal inkjet

Example MMeatharidnl SUnebidnlissak (3) de view of a nozzle
assenbly unit cell shown in Flg@re 1, and Figure 3 is

Bis-tisge26 3exst(. 125 o], {/rguivozvdsedisoSiesoyplordyvin mathaneju(l 8 mL) and
o B P PR B ABRULBRRSLE% BYE: S8 LBt o v

addeﬁ%&ﬁsﬂhﬁngmagﬁvenggraersmﬁmmhe Tye edaptionSulxhao atae dll@by@isto stir for 20
own cl ass of conpound.  Exanpl es of sone

h ané éli*ﬁli*ei“@flélp?t?/te 493 midMes addado it dtifngsfon protes J§ minathe reaction
rmxtﬁje(\%s aﬂ %ﬂk 8Bétmr(:§%?e’(2§(p&i& B %lczl’:llf: ‘EOI(I lafgglhﬁﬁ@gorous stirring.
The (pAdpitatzidnet, wiso iderBd @iih o3 a( Bntemzrl giﬁ' %, fufii ysdem gravity, the filtrate

resor c¢j nol EResorC|noI Yel | go Red,. Food Ye
draigng peadily et Fastujete. HiRR BRiPh é&im $ig thev Wésheélvflﬁbmefrhamlr{é X'50 mL)

ot P MO M oy 1 895y, TR B v e

driedVedfbeWeing doigt seder gdhl vasgurh ar 63 Az i Tig;, biYedd saw wiGobfated as a green
Blue 2, Food Green S, Food Green 2, Food Blue 5, and

powdgil(EHh&t &¥obht hal ocyani nes (e.g. copper
pht hal ocyani ne, Al drich Catal ogue No. 41, 205-8). The
Appl i cant has previously described sul fonated

Exarppie Bdloomyanbmef IRRnkbyes, such as sul f onat ed
napht hal ocyani nes (see US Patent Nos. 7, 148, 345 and
7,122,076). As used herein, the term "phthal ocyani ne"
refers to any conpound bel onging to the general class
of macrocyclic phthal ocyani nes, and incl udes
napht hal ocyani nes, qui nol i nepht hal ocyani nes etc, as
wel | as substituted derivatives thereof. As used
herein, the term "I R-absorbi ng dye" neans a substance,
whi ch absorbs infrared radiation and which is
therefore suitable for detection by an infrared
sensor. Preferably, the | R-absorbing dye absorbs in
the near infrared region, and preferably has D1115 in
the range of 700 to 1000 nm nore preferably 750 to
900 nm nore preferably 780 to 850 nm Dyes having a
Dmax in this range are particularly suitable for
detection by sem conductor |asers, such as a gallium
al um ni um ar seni de diode |laser. Typically in the prior
art, sulfonated dyes are prOV|ded |n thelr salt form

—r I T B T Y Y o I B I
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and are selected from-0OH, hal ogen or -OR3.

Optionally, Al and A2 nay be
wW@@EAW@H2O) eR wherein e is an

-OC(O R4 or -
i nteger from 2 tBCI/AU2000/000617

Re is H G _8 al kyl or -C(C»CI _8 alkyl. Typically Al
is a hydroxyl group (-OH).R3lmay be C L20 alkyl, C5 2
aiyl, C 20 arylalkyl or Si(RX)(RY)(R 2) R4 may be
G _20qal kyl, C5-12 aryl or C5-20 arylalkyl. Rx, Ry and
Rz may be the sanme or different and are selected from
G al kylh, C5-12 aryl, C5-12 arylalkyl, G 2 al koxy,
CH02 dh YT ORY, Qr C542 aryhal koxy. An exanpl . of 7

sul f onat &
in the pres
wherein: Q

are indep sel éeted f

or a3 et! grou

pr o pircar™ cyani
Hovil de n.ohphahocyanlnes)

’alocyanl dy

4i§w nventl;k/ -8 _shown in formula (I
B=(@®B a n"t4 are & t%e same or differe

e salt, whichVma§®

SO

roma C3 20ary|en (ORI
p (e.g C4 =~
nes or C ar (0 =
Mis (H2) orla metal N _N

ﬁ%ﬁ &ted frdmjthe group conprising: Si (A1
Alxmg)«,opa(A My, (A 1) , TiO Ti(A 1XA2), &
Zr{A 1XA2), W& V(A XA2) , M1, M(A 1), Fe, Fega
Co, Ni, Cu, S, SH(A 1XA2), Pb, Pb(A 1XA2)

and Pt: Al and AZOATY:asiat

sane or diffegent, and are s
conpri sing: -OH, hal ogen,
2CH20) R wherein e is an int

-OR 3,

I i gands, which nay be the
el ected fromthe groép

-OC(OR 4 and -0(CH
eger from2 to 10 and Re

Dye issltst an@lo-Beralpkgphred simiGriQtEsdlt B pabkigl in Rhmde G - 20

al kyl, C542 aryl, C5-20 aryl
; R4 is C-20 alkyl, C5-12 a

al kyl or Si(RX)(RY)(R z)
ryl or C5-20 aryl al kyl ;

EaclﬁYR g Cl 1(5’6‘5 e?)t\pe?s foIkafl a%ciréhﬁ%?@Ehe%%p%ﬁ%tfﬁét@&h?ﬁable 1 and

Cs 12 ar

ﬁltelatiklamygh O5h2 L %{FE/E Bltgr mfrmI@EHelZ aryl al koxy;

+, Z3 + and Z4 + are indepen
group conprising: Hand an a

arylal
and Zi +, Z2
dently selected fromthe

nmoni um cati on conpri si ng

Tabﬁtl ¢t &A8dsiton B eh M chIOHRE forMukiR) up K 1nk§éb?1'%a1ﬁﬁ§ IRfye at 4 mM

Zi +, +, Z3 + and Z +is s

ai d anmoni um cati on

LBuaIIy, elther t hree of Z|+ Z2 +, 23 + and 74 + or
all f_ (. + tLO + allu L + dl T lIIC Aaltl III/uIII
catlon I&%5@W%FWB on the exact nature of tH&"¥ation
and the.ggidAegIyehl salt precipitation used iso4the

preparati on. tionally, Qi,
sane and kpepezdh a C4_io ar
pht hal o yan| s and napht ha
0! may,E cg%P%e be substi
the opti ongibcidéyl substituen
general synthesis of phthalo

Wit h fornuﬁﬁﬂT1) are describ

@, @B and Q4 are the

yl ene group (e5d5

pcyani nes) , @B and
tuted in accoréance with
ts described bepow. The
cyani nes in accordance

ed in, for ex@ﬁbp%i t he

/-\ppl Fcant s eartier
7,122,076,
Exarh[lﬂ@ Grm&ﬂ&reﬂesbyg ref erence.

US—Patent
the contents of which are herein
Specific salt syntheses are

Nos.— 7, 148, 345 and

nal | t he

Vea% S@%% S éé&’ﬁs glémt@%tl%%g the thermal

gl-ﬁleg 1. rn® g?a?%‘r'e)enﬁ%{s% were

sane or erent and

obsecaved lméd:rdnglmdagmﬁcmtlbydftﬂ@@rmﬂlmlmcmaybns Cl-12 al kyl,

descri bed herei nbel ow. tio
r epr@dEhk gonfaning thftjﬁsp

inkij é\‘A;qHH%hééh @efsé’ﬁt?eﬁgn 96191%&1

erein: Rl an

C i2 alkoxy, amno, G _i2 a
al kyl )am no, hal ogen, cyano,
C5-12 arylthio, nitro, carbo
Cl- 12 al koxycar bonyl, Ci1-12

al kyl car bonyl am no; and Z =
speci fic exanple of a sulfon
be used in the present inven
napht hal ocyani ne salt shown
is (H2) or a nmetal selected
Si (A 1XA2), Ge(A 1XA2),
Ti (A 1XA2), zZrO Zr (A 1XA2),

G(A 1),

| kyl am no, di (C 1-12

thiol, Cl-12 al kylthio,
xy, C1-12 al kyl carbonyl,

al kyl car bonyl oxy or Cl-12
Zi , Z2 , Z3 or Z4 .A nore
ated dye salt, which may
tion is the sul fonated

in formula (11): wherein M
fromthe group conprising:
M), AL(A1) , TiQ
V(A 1XA2) :

'Y A N7

VO,




Alternatively, Zi+ =722 + = Z + = Z4 + = the amoni um

cation conprising at |east 3 hydroxyl groups.
w@piioemiiy, Mis Ga(OH) . The term"aryl" is uskCI/ABL@®PN00617

to refer to an aromatic groug such as phenyl,

napht hyl or triptycenyl. 2 aryl, for exanple,

refers to an aronatic group having from6 to 12 carbon

of o RSt PtdlFe S RRIEG B R s ol PSR

kogdtilde wip 6@9&&‘6@%‘&6@5 O’ﬂnllﬁélpw'ﬁ@atl@ﬁ§ Qi lﬁﬂ&’co@’@t‘ﬁﬂ@g thfYethanolamine salt
reference to aryl inplicitly includes arylene, where

S peefpipredhetterthan tiip @dl@”ﬂrwh hrealbipegly 3 modqraie ameunief kagasiop|was still
£ y
ovs B e, ool T Rl TP, A8 pRRIRPGA
perfdraice eeadl lyhtly Wfth hetiarabar oniigation @sevps afitdrGuigiopyactudiions.
benzi.m dazol yl, jndazol yl, qui noI|n | . 1soquinolinyl,

i nHayill ﬁ9 PPPT?%%‘?%%(PIFW%Y wq»rhg@ pthls jelddth afdgmgrous variations and/or
B e e R B
withpytrdiepdrtimg@rd)m thzespz o py sdope dif thy Invelt@nze broadlyakeeribed. The present

qgui noxal i nyl ridazyl, etc. The term "heter.oar
emb gy el e OF G giGET il Gt B P%%&%ﬂ?’dﬁ@t Fyticie

t he nonoval ent heteroaryl groups described above.

reference to heteroaryl inplicitly includes

het er oaryl ene, where appropriate. Unless specifically

stated otherw se, aryl and heteroaryl groups may be

optionally substituted with 1, 2, 3, 4 or 5 of the
substituents descri bed bel ow. The optiona

substituent(s) are independently selected fromOC _8

al kyl, C1-8 al koxy, (wherein d is an integer from2 to

5000 and Rd is H G g alkyl or C(OGC _8 al kyl),

cyano, hal ogen, am no, hydroxyl, thiol, -SR', -NR'R",

nitro, phenyl, phenoxy, -CQ2R', -C(O R" - OC(R'

-S2R', - SA2R, -SO 20R -NHC(O R, “CONR'R - C(]\IRRV

-SO 2NRHRV, wherein R' and R' are independently

sel ected from hydrogen, Cl-12 al kyl, phenyl or

phenyl -Ci _g al kyl (e.g. benzyl). Were, for exanple, a

group contains nore than one substituent, different

substituents can have different R or R' groups. For
exanpl e, a naphthyl group may be substituted with
three substituents: -SO 2NHPh, -CO2Me group and - NH2.

The term"alkyl" is used herein to refer to al kyl

groups in both straight and branched forns. Unl ess

stated otherwi se, the al kyl group nay be interrupted
with 1, 2, 3 or 4 heteroatons selected fromO NH or

S. Unless stated otherw se, the al kyl group may al so

be interrupted with 1, 2 or 3 double and/or triple

bonds. However, the term"al kyl" usually refers to

al kyl groups having double or triple bond

interruptions. Were "al kenyl" groups are specifically

mentioned, this is not intended to be construed as a

limtation on the definition of "al kyl" above. Were

reference is nmade to, for exanple, G 20 alkyl, it is
meant the al kyl group may contain any nunber of carbon
atons between 1 and 20. Unless specifically stated

ot herwi se, any reference to "al kyl" neans C _2o al kyl,

preferably Cl-12 alkyl or G _6 alkyl. The term "al kyl "

al so includes cycl oal kyl groups. As used herein, the
term "cycl oal kyl" includes cycl oal kyl, polycycl oal kyl,
and cycl oal kenyl groups, as well as conbi nations of
these with linear al kyl groups, such as

cycl oal kyl al kyl groups. The cycl oal kyl group may be

interrupted with 1, 2 or 3 heteroatons selected from

O Nor S and nay be specifically indicated as a

het er ocycl oal kyl group. Exanpl es of heterocycl oal kyl

groups are pyrrolldlno nDrphollno piperidino etc.

M N I D T
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nonoet hyl et her, propylene glycol nono-t-butyl ether,
propyl ene gl ycol nono-n-propyl ether, propylene glyco
worerond®aepr opyl et her, di propyl ene gl ycol nonor&r/Ay009/000617
et her, di propyl ene gl ycol nonoethyl et her, dipropyl ene
gl ycol nono-n-propyl ether, 23ipropyl ene glyco
nonoi sopr opyl et her, propylene gl ycol nono-n-butyl
r, and di propyl ene gl ycol nono-n-butyl ether;
m de, acetam de, dinmethyl sulfoxide, sorbitol,
sorbitan, glycerol nonoacetate, glycerol diacetate,
gl ycerol triacetate, and sulfolane; or conbinations
1. thérsebrf a eulfpanted she compvisies at dQSSUBICAMERQIAHN €ati| ag @rspunterion,
C lar ,
whetefl§ rrtllg? gtsfa%ﬁ ra?lo gJonYn gaﬂfo coﬁl ﬁp s%g egsr‘h 3%(1%0%5’}1%?{}1%
sulfoxide sulfolane norphollne N-ethylnorpholine
3-di neth I-2 i m dazol i di none and conbi nati o
2. t h&hest of¢fdmi Tnkpeein i amEpn wBHEaEPH CEMPHish afblsrsrfllwdmxyl
o u§%ter sol ubl e organic solvent which can serve as a
tting agent or hunectant for inparting water
retentivity and metting properties to the ink

ositio h- boi I i ng .wat er-sol u ni c
. coTbem qrRbim de S TG DG PR PR L 5ot S BEgeNY!
gmmgg hi gher. Exanpl es of the water-sol uble organic
sol vent having a boiling point of 1800C or higher are
et hyl ene glycol propylene glycol dlethylene gl ycol,

th
o BeRRRTRINIERS, 91485 s KPRV LGS tgPhast
nmet hyl - 2, 4 pent anedi ol , trlggopwlene gl ycol nononet hyl

CL

et her, di propyl ene glycol et hyl glycol,

di propyl ene gl ycol nDnoet etder, di propyl ene glyco

nononet hyl et her, op I @O|, Met hyl ene gl ycol

nononet hyl et her, tetr a¢ol ,

Met hyl enegl ycol , diethy lycol nonobut yl et her,

di et hyl ene gl ycol nDnoethyl@gther di et hyl ene gl ycol

nmononet hyl ether, tripropylene glycol, polyethylene
Whe'Ej’llycols haV|ng mol ecul ar wei ght's of 2000 or | ower,

R’, %ﬁr Y ﬁ{goﬁyl@ {ezle%rgllamgieﬁegg&g@yse@%dgj }lﬁ% grouf %Gﬁkléﬁllg U H and
—CH&DH—pentanedlol 1, 6- hexanediol, glycerol, erythritol,
pentaerythritol and conbi nations thereof. The total
wat er - sol ubl e organi c sol vent content in the inkjet

5. 1Nyl scalﬂff%fa%qbl)v}ie@fﬁQHé arﬁmtoﬁluﬁpcéhgﬂ iR gl frofPHhE arou;
preferably 10 to 30% by wei ght, based on the tot§ Pnk
conscsting o ipratemiteddribthrndaminajdng presbnatery?, adestiysirarymethyl)-2,2°,27-
T'Gﬁﬁﬁggaﬂts i ncl ude saccharides (including
it d€chari des, ol i gosaccharides and pol ysacchari des)
and derivatives thereof (e.g. maltitol, sorbitol,
xylitol, hyaluronic salts, aldonic acids, uronic acids
6. et &hg saitrd claikjlewhemin srshdyslisosdionetad phthalpeyrainealye. f or
accel erating penetration of the agueous ink into the
recordi ng nedium Suitable penetrants include
7. poirkhydlrdfelaahaphatreml dijd dyetihar R-flgbiisd dyet hers) and/ or
1, 2-al kyl di ol s. Exanpl es of suitable polyhydric
al cohol al kyl ethers are ethylene gl ycol nononet hyl
et e 1ﬂ9ﬂﬁ et her, ethyl ene
8. I?E%%ﬂﬁgﬁghﬁpy §¥g§éf et Qﬁ ne glycol nononet hyl
ether acetate, diethylene glycol nononet hyl et her,
di et hyl ene gl ycol nonoethyl ether, ethylene glyco
nono- n- propyl ether, ethylene glycol nono-isopropyl
et her, diethyl ene glycol nono-isopropyl ether,
et hyl ene gl ycol nonon- butyl ether, diethylene glyco
nmono- n- butyl ether, triethylene glycol nono-n-butyl
et her, ethylene glycol nono-t-butyl ether, diethylene
gl ycol nono-t-butyl ether, 1-nethyl- 1-
nmet hoxybut anol , propyl ene gl ycol nononethyl ether,
propyl ene gl ycol nonoethyl ether, propylene glyco



The inkjet ink may al so contain a sequestering agent,
such as ethyl enedi am netetraacetic acid (EDTA). The

w0 ndapeoooihk may al so contain a singlet oxygen PUEATZ®P/000617
The presence of singlet oxygen quencher(s) in the ink
reduces the propensity for £he | R absorbing dye to
degrade. The quencher consunes any singl et oxygen
generated in the V|§brgly of the dye nol ecul es and,
hence, mnim rTe degradat i o excess of
si ngl et oxygen qu ncher NS adva tagﬁo s for mnimzing
degradati on of 4h g i/fts | R-absorbi ng
properties ower nme. |Pref erjabl y) si ngl et oxygen
quencher is seledted firom astor bj c asid,
1, 4- di azabi cycl o- \éJopta (DAB&YrZ2'azi des (e.g
sodi um azi de), hi t|d|n agr tryb ophan. Substrates As
nment i oned above, the dyeS f t he/ present invention are
especi al ly suitabl fﬂr us per| abel (tm and

Net page systens syste descri bed in nore
detail bel owand\{n the patgnt a ations |isted
above, all ﬁ%’ ' erein by
reference imtheir/ entiréty. case of

Hyper | abel (t Net pa

di sposed on a #ubstrate In the form\of a coding

pattern readabbesZpy an optically i nmefis#g sensing

device. An exanple of a suitable coding pattern is
wheg#5cri bed in US Patent No. 6, 832,717, the contents of

r t L1y,

0. P B B Bk SRR L EEREAE PR Ol sy
groupor b iCon, heferaanylemt gp@ce surface of the substrate (e.g

h 50% 9 96
M isdh e ragif fsaleetfd/ ﬁp?fbﬁﬁgtg%ﬁwl?@%ﬁ@g%%%g&% %%@ﬁ& ), <9 (A",
Mg, D&‘T{Al?@ﬁloVﬁ(ﬁQ(Aﬁ k. |Z?(Ad)(% ﬁWQ&QG)(AﬁeM%OMn@% RE Fe(A"), Co,

nsing d bstrate ma
Ni(boﬂmr&sé@b@b@hmy%sﬂb@hhﬁe)RdﬁedPal such as plastics

AL s pD preBiial Belo Sy Bk R e SymP G AP RE Bp S shioBE RS the

group @mlmin% @f: -BO1, hAIBE@AIOR APEL(O R 200 SO(GH&@H%?r?RF RAbRId Sis an
referably a paper sheet. For qé per | abel

mte@pﬁpmc?an 1<9rﬁl§d Rt MSQMKYéP’é G(®)orefleflably a tag, a
beI n I y face of a product
I{1§¢1 k¥ﬁ t % g@QEQ?SﬂgéKﬁ)gyé conprisedpof

Ii1$¢a@ak95(gpﬁ@ﬁknﬁkmﬁﬁwbmgat|ons t hereof . Ther nal
bbl e- For m ng | nkJet PrlntheadAs nmenti oned abqve, the

Ve Rofaret thésaa?%%r&ﬁffem%ﬁ@reoﬁ c5icd fioahibe iZEuPPoRTs g eC1 12
pki e
alky% PRiir; PV EPRCL G300, Sy B hendukgp: and
7, ,theZnaindth gtrenndependbmtisaszbmmd ffomh tlxe\@oupl-'aom;llsterg afeiand sn

of . such. pri nt heads nmay. be fo nd in +
mmap iR CHigR GPRRRTRE Piih? Bang! ﬁé‘?"é’ﬁtw%ﬁfl ALlpyt gpgOf 21, 22 Zs

and ¥]'3$ 864 ARRYRumMAiGH are i ncorporated herein by
reference. Referring to Figure 1, there is shown a
part of prlnthead conpr|S|ng a plurality of nozzle

bl f th I
0. S TETRH B2 R P anall ot ney per cnact s ae ©

vi ews. Each nozzle assenbly conprises a nozzle chanber
24 formed by MEMS fabrication techniques on a silicon
waf er substrate 2. The nozzle chanber 24 is defined by
a roof 2 1 and sidewalls 22 which extend fromthe roof
2 1tothe silicon substrate 2. As shown in Figure 1,
each roof is defined by part of a nozzle plate 56,

whi ch spans across an ejection face of the printhead.
The nozzle plate 56 and sidewalls 22 are fornmed of the
sane material, which is deposited by PECVD over a
sacrificial scaffold of photoresist during MEVS
fabrication. Typically, the nozzle plate 56 and
S|demalls 2 1 are forned of a ceran1c naterlal such

o s —y o N1
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The invention wll now be described with reference to
the foll owi ng exanpl es. However, it will of course be
wa@ppoeeiozs ed that this invention may be enbodi BCI/AN2009/000617
many ot her forms w t hout desarting fromthe scope of
the invention, as defined i B the acconpanying clains.
Exanples In our earlier US Patent No. 7,148, 345 and US
Pat ent Application No. 60/851 g% (Attorney Docket No.
| RBO22US, filed on Cctober 006), the contents of
whi ch are herein |ncorporate y reference we
descri bed the preparation of rious salts of gallium
napht hal ocyani ne tetrasul fonipg{acid 1. The skilled

person will readily apprecin hat salts according to
t he present inventd e re gared from
cor respondi ng sul P& gS % SRE

ernative salts,
tahs it was
e salt of acid 1

met hods. I n testing a rangenofN
i ncludi ng those of the al kal
unexpectedly found that when
conprises protonated "bis-tr] [2, 2-
bi s( hydroxynet hyl)-2,2',2"-n ilotriethanol] 2 as the
counterion, kogation on Ti Al Nsheaters is greatly
reduced and the effective lifetinme of a thermal inkjet
Whm%&{nthead is increased by at |least 3-5-fold. A further
vant age of the protonated bis-tris counterion is
M ist(Haf oriatm@tlealebtyd fraai the patup Sotdieing be e (Ad) Gra')(A%), Ga(Ah),

M gl G, BRADE G122 2 AT b VR NG &rt M. MDA, i FERR ). Co,

r e wwth the acid in
<Nléﬂ anoﬁ?ﬁapggggq;P ﬂAb?¥g39¢E?|ng with a fixed
Al 1sammmﬂ 11gi1ndestelwteddmm megrcamatoﬁmtmgrorfn@ﬁ thelogemdom? -OC(O)R*

and SRCELEHR QR §Berkinsa BBy i BB ST BunTE Froelig) oo

alkygl 09gi ng nenbranes easily. However, in the case of

bis-tris salts, these have a |ower solubility in the
R* iy seleeteid drommibd igtomp antsistingof T at elkyle Sdli ayylt ©s-akfydalkyland

arser precipitate that filters easily. This
SKRE%@ﬁgggolubility causes the product to precipitate and
R* issdeRRptedtfroh@e bfdup (cBhsstingio$) C i H 511@91 £l tarfl3hd &4 @gaeylamt;her
than proceed on to the tetrakis(bis- trls% salt
g

R% R cﬁn%Réﬁwrheéhqsameeﬁairf&tr@réﬁn@ﬂretswéct@d gomythe gEoyP por(sgspng of: C1p

alkyg?ﬁr&tar 12133712 alE 9, 2 ﬁ%%gf@q " @&ggw c g"él?;ﬁzlgb;?i%aé ‘ﬁg

Z,", Zhed; gal|Z, Usre m&teb&ﬂaiahmcmtdd&“rdnetﬂe@mupfc@nmm@cnde]md an
(20.1 % 0. 018 .nol) g? g>MAth stlrrlnp ogive.,a . .

amn@p@ehc i98 ﬁ%lﬁ‘g’ﬂ%iﬁg at#ﬁ@est % BEEPX G RIHPR WheECiaECast BRI 1t of2 - Z3

andg}1§$ﬁ@&ng8nﬁnﬁ&ﬂoﬁhen ethyl acetate (350 nL) was

After stirring for another 10 mn. the reaction
n1xture was poured into ethyI acetate (250 m) ina 2

10. 5, SR ifutclam Pt AR B T b1 T Zoneh 4 e e g pragpriom

CMK%ynnel under gravity, the filtrate draining readily at
a fast rate. The noist solid was then washed with
nethanol (4 x 50 nL) under gravity and then the | ast
re renmoved by suction. .The resulting solid
LSRRI BRI Bl RGBSRl hi gh vacuum at
65 OC. The bis-tris salt was obtained as a green
powder (23.7 g; 76% . Exanple 2 Fornulation of IR
i nksDye salts 5 and 6 were prepared simlarly to salt
3 prepared in Exanple 1. Each IR dye salt (3, 5, 6)
was formul ated according to the conponents listed in
Table 1 and filtered through a 0.2 mm PTFE filter
menbrane. Table 1 Conposition of an ink vehicle used
for making up IR inks containing IR dye at 4 nM
Exanpl e 3 Rogation Testing Each IR ink containing the
respective dye salt (3, 5 or 6) was printed using the
thernal |nkJet prlnthead descrlbed |n connectlon wi th

S A ~ T . . "~~~ Y
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group consisting of: -OH, halogen, -OR 3, -OCC(OR 4
and - Q(CH 2CH20) eR wherein e is an integer from2 to
waotanehos is H G _8 alkyl or -C(OC i _8 al kyPCT/RB2G03/000617
C1-20 al kyl, C5-i2 aryl, C5-20 arylalkyl or Si(R x)(R
y)(Rz) ; R4 is G _20 alkyl26Cs_i2 aryl or Cs_20
arylalkyl; Rx, Ry and Rz are the sane or different and
are selected fromthe group consisti qf; C1-12 ..
12. 5] Bynsh oSl Roeiiorty M Bof dmelyiea o s orising
printésy fien MeyirPheaddinSan hijcaimkl abdeamyito ddfh 20+, Z2 +, Z3
+ and Z4 + are independently selected fromthe group
consi sting of: H and an anmoni um cation conpri sing at
l e ) I . e t .of '
. Logat pRBYLONH |91 0HES, (MBI bl RSl ARSI holfe ot
nozzbf cobhpisigla nodrl Cdhamderafonfadingibaad {nk] 3 hade reintenMorr Sedtig lsaid
. or a nmetal selected fromthe group consisting of: Si(A
ink; gndpnozzisapaningseneiectign af ik, My, Al (A 1), TiO Ti(A
1XA2), ZrQ, Zr(A 1XA2), VO, V(A 1XA2), M, M(A 1),
Fe, Fe(A 1), Co, Ni, Cu, Zn, Sn, Sn(A 1XA2), Pb, Pb(A
14. 1XAR) methdd afidairt 13, Adheresn sand hodtalcldmepadosptismcit e ditfnionmitride
the, group consjsting of: -OH halogen, -OR3, -OC(OR 4
Oraglﬁréde-ﬁaéﬁfl@@@ ¥R wherein e is an integer from2 to
10 and Ris H C 8 alkyl or C(OC 8 alkyl; R3 is
sel ected fromthe group consisting of: Ci _i2 alkyl,
15. coThemathpil of daint 4, arherean kard heatet e8infoRk is (CReptiRd)of tiRgIuNg
ah{sehec%g efromthe group consisting of: Cl1-12 al kyl,
R e yl and Cs-12 arylalkyl; Rx, Ry and Rz nay be
the sane or different and are selected fromthe group
consisting of: C1L 12 alkyl, C 12 aryl, Cs_12
16. ar Yhamriped ofglainp 1 jwhssajn sard heaggrglemant wridamseye beam suspended
r 1 Zi+, Z2 +, Z + and Z + are
amn?h g%g%%éﬁ??§&%EIected fromthe group consisting of: H
and an ammoni um cati on conprising at |east 3 hydroxyl
groups, wherein at |east qne . of Zi+, Z + Z + and Z4 +
17. P TREPataRROAR T baticEnn SHODTint Telidesat leaft 40 gbion drop
actugLein at least three of Zi , Z, Z and Z4 are said
amoni um cation. 11. An inkjet ink conprising a salt
according to claim1.12. A nethod of reducing kogation

in,an i.nkje i nt head, said nethod conprisi.ng: .
18. o ARarie) bR R O BT 2R P SEf pemprising:a nozle
chan@$e® 06:HhiRBetad @it dRordld: to them WL ROMerieridn@tdhding said ink;
wherein said printhead conprises a plurality of
and mogzzlesapenipg ¢or astigh ef wbnpri si ng: a nozzl e chanber
containing said ink; a heater elenment for heating said
i nk; and a nozzle opening for ejection of ink. 14. The
19. meThethkft pehtédi ck3laih 8l Whdtein dhid hbgat @emelt @@ miprissd of titanium
conprised of titaniumnitride or a nitride of a
ahmﬂ@ﬂ%ﬂﬁ@ﬁ?alloy. 15. The method of claim 14, wherein
said heater elenent is conprised of titanium alum nium
nitride. 16. The method of claim 13, wherein said
20. heatsabstekehritg d sltacaading keesieim béiapossd geesnded tiredins s
sai d nozzl e chanber. 17. The nethod of claim 12,
wherein said printing includes at least 50 mllion
drop actuations. 18. An inkjet printhead conprising a
plurality of nozzles, each nozzle conprising: a nozzle
chanber containing an inkjet ink according to claim?9;
a heater element for heating said ink; and a nozzle
opening for ejection of ink. 19. The inkjet printhead
of claim 18, wherein said heater elenent is conprised
of titaniumalumniumnitride. 20. A substrate having
a salt according to claim1 disposed thereon or
t herein.



