; e3eHHnno$t v6TS. NOVEL THERAPEUTI C AND PROPHYLACTI C AGENTS AND METHODS
‘OF USING S THE | NVENTI ON Thi s i nvention rel agenovembgepesal , to
‘bacteri al Qg@“gﬂ\ MM“ﬂ ns. More particularly, S the present invention
relates to cl'eotides from Aerononas, particularly Aerononas

hydr ophi | a, whi'éH%&ncode a novel adhesjn or a biologically active fragnent
thereof, or a variant or derivative of these and to expression vectors

conpri si ng I i 1 d iC
cotds. - TheN O BRAHERAREV TR PRU FROEITACTICHGERTS AR T es,
fragments of such pol ypepWifSSHOPSYOF USING'SAME and derivatives . 10 of

these. The invention also extends to anti bodies that are i muno-interactive
wi th these reconbi nant pol ypeptides and to the use of the pol ynucl eoti de,
pol ypepti des @pd, OF PAK BSVRNTION | nvention inter alia for diagnostic
purposes and for treatnment and prevention of infection by Aeronbnas species
and rel at ed bafid BivetiorBAMEIRAMEN e, 10-BactddERIHAN pkbtetdl VIBRASarivdagphi | a
is a gramnegative bacteriumthat infects a wide range of hosts including
anmph? bi 4h¢ Presgntiinyeation delateyita polypuelpetides frang Merqmonesnpastisulatly Hesemensas and

humans ( : ' ' Shi . [

Bact or i Aparhity, WhickEBREovel Funlih 8 a 3iQDRHAy Sy R ot 58,
vol . 1 ,vappnt &rdderivdBiye obtitese tand $o epmEssivel Vectore wompsising sath pobmucleotidesi ne
animals such as fish. It cause§ noti] e ger.ononad 20 septicem a (MAS), which
esult o PREGDRTKE 5RO ) BEAEC Ay 3R BTG on EHEH PR R BBRG co
are oft \ i r , eﬁ\(}%

"Vacci n:({aih%h?l@gag?%%tﬁf e%eﬁggnd%ﬁgss 6%%%10%2%%%?%8 Méﬁsiﬁat&gl\égfgﬁ%? i don. lﬁsi s, AE
(ed)l) "Acddhesec Tieanwgntioo adiorgxtads 80 apitbotlie® thatia@@ jmmmooknteractiex mithsthese use
of antibioti,cs has,serious drawback increasin | asm d- codi ng.angi bi otic
Cest ot aneeomiitant Ay RERGfSnd HRIEE aftoe A RERERGLh, BoRpaides Sa At Eiesc: ¢
human pajfh g ehvendibh iiRlepldlia- fof Hisndstic Hlirpaid3dSandefbr RRAAAENt ndSFkldhtidhobt em
Hence, a vaccine against A hydrophila is an attractive option to prevent

t he occupfeferbopiengamnas ppaciisand selpied bactetier e are sonme severe fish di seases

that have been promsingly controlled by various vaccines, including: 1.
Furuncul osis, _which is an i n&ortant di sease of wild and farned sal noni ds

t hr oughout 3MBAGKGROUNR QE JHEINXENIHMN s sal noni ci da, has been
successfully control |l ed, by usjng a vacci.ne conprisjng. hacterins and

oi | 15ased adjdRrameRas Eﬁqﬂ?g@&gfs Fpgram-egative bactgium t &'g'él??fé% apwidemangenel £l 1 s
AE, pp : " sdelies g | asisndid RSt

i i o eldive dnghibiab UpIREY acdhiving sclies gURCAS B sicn el
Press, Lamddwmmand @Rohof2 M. Véareinniass s Rezpys's Moabkbef Snteemtic Boetbmiplngdy, Mi.Rease

Faoker | o6 L WelRens A balkdts. Baliute MR B4 3P0 e Sabs38. R adeen
anong sex€lpkadps adfa ;\i&lﬁ&éeﬁ!@'f b inimlafl £16BNS Aikh. RV\husds MibiileZakdRBndd h
bacterial antigens: Yersiniosis." In: Fish Yaccinology. Gudding R

“Li | I28haugpiicemip (MAB)Y wisich gesilis iR greafsgconpmice laspesein eshwasproﬁ@lgife@ning-

St andar dj z&t:i.en. 124): _
St do AFAHORE: af23fien, B 961 prebeition 404 (dmdR or' (A4S Whievtlisgl RYM, | o

nost seve&VgciaSeasgamkf ekomon@midropkila.’t dnf ik dckivatioh N FilRg AR (&),
States. Two vacci nes have been produced tQ vaccinate_catfish agai nst
Edwar dsi A¢adgmicPegssdiondom i 988, pp 152 - 123) JHowevest sxdensivernss pfatibigticaits gens:
Edwar dsi gl 0Sji Sl o E ; ' oqy; " stk d Ll h dt{ yng
0. B oviarps Uubabor FokcAstR iR aBmg sHHORG Figlce in o Ml A
Kar @8r , A9REropitla BOalsepan IdppoitBdistic hnshad . patfiolgen, omitibidti-tebigtanDStrains may
econom cal |y inportant disease in marine. fish culture caused by several
speci es bﬂ%%ﬂfﬂ?@hp MR- BiRES @ivarciereiinied: rephlech P AEACHYE QPURAIhst
one or SHUEHRIhe B&Gtreficbf MAX.I ¢ _(hTQEe%ﬁZ&; théfe b -sorﬂé's%l@'ﬁsﬁtdi%s%g fhl
bacterial antigens: Vibrio infection ." In: Fish Vaccinology. Gudding R
Li | | ehaulspvabetn promisigglpron@elbedby>aarioug eaeines Dovlsdimgnent s i n Bi ol ogi cal

St andar di zati on. Basel, Karger, 1997, vol 90, pp 93-105). Inspired by a
successf ul Fdawnehlopispwhichfis wadmportant aijreasesdf widd hodi farfried ajmadrtidgthasyghobher e

. ha been att ts to use attenuated, preparations of. A hydr ila.or
ext P el |ttt e e S U rerdi g amnidiic Bt Greancestnli caso i bafing
hydr ophi | aai vikceiat i @mprisiipeyRiorind U d 2511-basell RRjRAhIs AR Midby Ak, VPY. Stvtatcifhtidh
hydrophila strains, it has been difficult to develop a useful vaccine and

accordi gly, there are no effective vaccines currently known o
commercially available for protect on against A hydrophila. IWWMHMQMWMMMW
| ea~ing up to the present invention, the present inventors identirl

43kDa outer membra la protein as an inportant adhesin of A hydr oplPP%"
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pol ypepti de, fragnent, variant or derivative as broadly descri bed above.
«Preferably, the polynucleotide conprises the sequence seggnh@itHbirboeaR | D
‘NG 7, or a fragnent thereof, 30 or a polynucl eotide variant of these. The
pol ynucl eoti de preferably conprises a nucleotide sequence encoding a | eader
28t " Novenber 2003 -4 peptide. Suitably, said nucl eotide sequence
conprises the sequence set forth in SEQID NO. 5 or a fragnment thereof, or
a pol ynucl i i ant s of. .. . : i
or of ot abl yo o bR AL B AUERGnoR{ uF BB, A ARRGcIfief KK, SRR
Pr ef er abl yEM, BHisvAE] Bfiditlyrg Pl Oliveed, Shrith B (daB); t Atadeimis Peassbondenpi¥97bl1 vy,
the bacterial 5 species is of a genus Aeronpnas. |n another aspect, the
inventionﬂﬂﬁﬁ%ﬁ@g;an expressi on vector conprising a polynucl eotide as
broadl y described above wherein the pol ynucl eotide is operably |inked to

one or  Aer ¥ersiipnisiabioycaled eatfedc sednariith diseaser (BRM, anpthes dmportat sahenidi on
provy des aﬁ@"&i%ea%@ lclius%? '?)é/?’é}.}'igﬂz A Wi,dcaﬁ)%r&%ﬁbnggﬂ Gyszgt% iff Which rovViisgnt | on
al so” cont enpl at'és a net hod o pr03u0|ng a reconbi naht pol ypepti de,
fragment, orass-protection damiongt i seeogasupsr axfd| Yersiescr idoéeri al(StavensoappRMWIhg: (a)
| turi host. cel | .cont ai ning. £ssi | y..d i bed
Sbove. such IREIEE0Y Wt GHATRAALEary pEBRaL: K e ol pe K
deri vat i verfighhiy AXPEARAEEP) BRIER(HpBAXRIGRAL i BioRBRal Shndidlakd0 L1 €
sai d reconbi nant” pol ypepti de, fragnent, variant or derivative. In a further
aspect, t hBasehKangérotOh, wol Yeppd 1AdLARd of producing an i mmuno interactive

fragnment of a pol ypeptide as broadly descri bed above, conprising: (a)
admi®i stler Edwardsikllegisre aisoafalled enkeriolsyptepemieot atfish E8CHR s thendoRGevdre

detecting an i e.response.in sajd ani mal, inclyding the production of
el enents t ?asg]r;g@%t&g %‘E{T"&e%?l‘ﬁl r?ﬁ?f%hgfﬂftl'\%et i Wé@vﬁeagﬁ%‘g&a{‘]‘ﬁ% fERl hayfeci es
of a genusp&sl prJdaced 1O MdcHifa@ StAsIE WISt HAaRdsiNe QIRBAS (THIR! |9 é’lgd

Edwardsi el [a or that specifically bind to said pol peml de or to sai

bact eri al Slowoundgationhiwdth becteniali aetigens Edwardsiellpsisagnem: Féhinaecinelpgy-

I Mmuno-i ntgraeti agnent,. I n oher t ~Lhe inventign,pr.oui des a
method of GPBTIE: g SRR ATRvEs 2y BE REBAEH YRR e AR
broagll y des@hddraaféie BaselC KA, 1909, vol 8), OMS-8)gardd fragment of said
pol ypeptide with at | east one antigen-binding nolecule that binds to a said

pol ypept4 deimfosirio sk %oﬁ%ﬁbr‘ﬁ%ll?%ﬁ@ﬁtarﬁ!&ﬁ'seﬁ@ indRh@ed fisldcllfife BAREEDBYE Of a
conjugate conprising said fragnent and said 30 antigen-bindi ng nol ecll e,
whi ch is i seierddspaciesof Vebriiel Many remmepaitlmgceineshayebaerudevelopegdapainstonenber

2003 -5 interacti,ve f.ra Ot rdin O« 2l . as t.. fthe invention
provi des agrnﬁ?vﬁﬁaa SB?CI%Sr g%rf?gﬁgﬁ%%gf ﬁgfl ! ’ofﬁgg‘%ng?a&lﬁgp‘gﬁﬁg agtgnglr %’g%%%?;
descri bed #hgicinfeetiond.” B Aishwmeinoldgl Gatdivg K, Lillshang AQMidéyae PRIBtpenpt | de,
said nethod conprising: 5 (a).admnistering a test palypeptide suspected of
bei A8 sai dFV&d9aRevalepments i ﬁeﬂ??glﬁﬂeftﬁc{?r@aww %ﬁel&ﬁs&sgpk9i9aevwls9 » PP

_di stingui sgg_qoy om sai d pol ypeptide or said imuno interactive fragnment by
‘substitution of”"at | east one amino acid with a different ami no acid; and

(1) et et D WARE LSS o R BB AIS GBI, |

speci es thérechagebeén sdrapt @6 ubé amruardasrepiatiessofsd. | drephilbesrosRmasdiulad bri o
and Edwardsiella or that specifical Ig bind to said pgi;ypepti de or tp said
é F

bact er i arodysscolthis qraamnismite immynise fish againsteh idroghila fectian Heme s 5 a

sai ggvar el I : | E i hod of
pr ogaci ntgqgé Srétégi[% g}r?t &IX%E]@# Bg”pg’?%@d{“. %%%gé ﬁ\g@%?ﬁ@{;a@@@@? Pﬁgﬁ}eg@o%g%@%lr of
an i muneactint endatdordinglyagrenreab effectivpedocpep cuenthskiaivimet comimerigdlyi si ng:
(2)  comDL R o SiscS) SBERL kB pippREct o0 Of being sald varfant with at

In work leading up to the present invention, the present inventors identified a 43-

kDa outer membrane protein as an important adhesin of A. hydrophila strain PPD 134/91
30 (Lee, etal., 1997, Journal of Fish Diseases 20: 169-175). N-terminal sequence analysis of
this protein revealed a 20 residue sequence with substantial homology to the 39-kDa outer

membrane protein, Omp II, from A. hydrophila Ah 65 isolated from rainbow trout by



anti gen-bi nding nolecule that binds to a said pol ypeptide or

4 nmuno-interactive fragnment as broadly descri bed above, 2glheiRembsa2ood est
polypeptlde i s distinguished 20 from said pol ypeptide or said

i mmuno-interactive fragnent by substitution of at |east one amno acid with
a different amino acid; and (b) detecti{ng the presence of a conjugate
conprising said test polypeptide and said antigen-binding nolecule, which
S 1l GRkd (K O acolegﬁ it PIODABL 60 33851300310 a8l (PO &P pofe et Ot Ner
aspect, e I nven rovides a conpositionfor use in e Iting arimune
respons e;arbmhgdrawqremlve oumi meiinhgynt Ipeotpmc(dlli’@MBmsofaml fromrthe htinan 1qotan¢ ect

7 om  hel gt S bY G £ o L e i P e RSPE. T

speci fi Cp%é;&a\fatmne rie }P %Hra}ﬂzlzmm 13479 PhdtieBinSiére shewh B 1iddo 16 BRZE-Bhibit
conprising a poly\,‘f)ffp dé, variant or derivative as 30 broadly described

abov®, tsetpdogiesl breat stiegiesa€ dubydraphilp, detospanap sebrigersoaie, vimhrt strzins v,

id f h
ot “anothdvte 3 b Yadt B, PO APrEab®%m of B (BAQ D fopg i1, © 11
eliciti rIanﬁlKCL‘ TR L @S RN Sin YMI(1998).11e% vitkoniahibitiohdoftepithgliad GelL invasionf

el ements that protect said ani mal agalinst infection by a bacterial species

of a gerlths Aeegnaeras dindremhilan endr Bihpocerssies 1 n dishr Axemstien dwdrophle | aishd
Edwar ds'q%lhl:ﬁn’ojm}rnﬁit ﬁgpbfsbg@gdﬂ 9‘73"5860 said 5 pol ypeptide or to said
bacterial species ri'sing adm ni sterl ng to said animal an

i munogeni cal |y effectlve anount of a conposition as broadly described

abo Suita ’i‘gl:E wat er and/ or marine ani mal,
pr e:‘igr ably ab$ Nﬂﬁwﬁiﬂr y, sal g" ection is associated with fish
notile aer omopgd R%a&t' £98hthn MRS asreﬁstqad?a%ﬂwmh@hts%v&y of Afl-lbfigignot her

aspect, the invention resides in the use of a reconbi nant pol ypeptide,
f ragment r;ucmma and polypentide sequescesaelatiog tap 4kDnedhsisefi erpmorastandmmare

P econti AR Bt PABoP s b EsCoky b ey SaBRRG bRt furl WG ke

aspect, {ifie thep@ahéth BY PacofdinaAn tdcBRiqued orilari® daheGs! @lsmﬁsoadhésm naduged.
The invention also extends to a nethod of detecting in a sanple a

pol yigept biglogicaly getive: fragragritaiat woll agi¥atianis andederivativessefl thesge dt hasrdsp bdsove,

b onal y. e Rt GRkAn hn S Aot b A-ARb T RenhE deol? offifie, "

conpr i SIMechbﬁbyﬂe%mgﬂmrzblaﬂdlﬂw;amzamﬁpecla@d the said pol ypepti de,
fragnent, variant or derivative in said contacted sanple. According to a

further as peCAcc&Hﬁé@t iSoly RPedediiR ﬂ?@éeﬁ%v&ftloﬂeﬁé&txb E%v@d’é&ta‘%b&n&ﬁarﬁ genus
sel ected fromthe group consisting of Aerononas in a biological sanple
suspect epblypepzie coendiigiaripctsaial adiesineer Aagmerit dhereeth odl vammp ror slerivativeaof

i solating the .hiol ogi.cal le, froman a
pot i Bt gud st 220mPoGn (Pronbhe e dPuisabe erioud it B o o
-indi cat egithRe Bfo%?s%rtﬁﬁt Qid ﬁﬁgﬂeﬁladﬁeﬁrnbﬁcoﬁgm of teeddgh&ttefsef f&ﬁrmc’éﬁm gppl at es
a nmethod for diagnosing infection of animal s~by 30 bacteria of a genus

sel ect edNfx8m t he group consisting of Aerononas, said nethod . 28 n
Novenber 2003 _7_ conprising: (a) contacting a bi ol ogi cal sanple from an
ani mal w th aThetecombiradepolypemidenhay vanpraseta leadatereptide. Smtzrblly,ttlmleader

i nvention; and (b), determ ning the ese r..absence f a conp bet ween
sai d pol PERidei cemprises F‘&g?FélHF“CCV%FerSR{‘ ig SRR AP, NDF o 0% o Bt th sreg i fic

ant i§30di gidnf of Qfegvmbiethe‘é@erlﬁ | diclh REcARE ERENECorMinaf! b PRIE brdferably

i ndi cative of sal I nfection
comprises the sequence set forth in SEQ ID NO: 2 or 4.

In another aspect, the invention provides an isolated polynucleotide encoding a
polypeptide, fragment, variant or derivative as broadly described above. Preferably, the
polynucleotide comprises the sequence set forth in SEQ ID NO: 7, or a fragment thereof,

30  orapolynucleotide variant of these.

The polynucleotide preferably comprises a nucleotide sequence encoding a leader



The invention al so extends to the use of the pol ypeptide according to the
first nmentioned aspect, the use of the nucleic acids acegndii@nier 663
second- menti oned aspect or the use of the antibody or antibody fragnent
mentioned above in a kit for detecting 10 bacteria in a biol ogical sanple
wherein said bacteria are of a genusDRilected fromthe group consisting of
Aer ononas. BRIEF DESCRI PTI ON OF THE W NGS Figure 1 is an illustration of

1, S0, N D08 RS SRR B BSALA ia

accor di Nn§G: & bk b efkdEnislt tRETeR) oR Gl pkﬂmjcléd&ae%nk@aomegeel Th §wh £eidel gRCt I on.
After PCR,_ one 59 by dom nant DNA fragnent was'subcl oned pI asmd pT 1)

and sequEﬂ'&’E‘éP eotide pagferabl Ya@r@@éﬁﬂé’ﬁé@-‘%ﬂéﬁiéﬂ"h noYHQ bot ¥ragnent of
the plasmd pT 1 corresponded to the N-termnal sequence of the known 43
kDa protein. Rrefgrablysthe veanryes pbtained fiopsa hasterisd Apaciasc Peaferablyothgibagteria t he
cent leon otfathr Sé‘S fragrrent and 20 used for later 3' nested RACE
m@*’*"g ﬁoﬁ‘r? AR F é’g tenpl ate. Panel B shows the strategy of

I th f di he 43-kDa _adh Th di
< boxed.  Speb AnETEErndly oo iavahat ledS ot SRBTRr B CETOIY fack |

PCR, andr&@ﬁﬁél@dtfdead@tbro&ﬂ?%@s&%ﬂ%bﬁvf&ﬁ@reﬁﬂﬁﬁe ipofynlicheBti g léscﬁiérzifbw hﬁkéaACE
PCR Difrerent cloned fragnments are shown and the full-1ength gene was

cl oned i # @R MES regwlatery uckeOgidt-he nucl eoti de sequence of the cloned
gene whi ch has an open reading franme (OPF) of 1119 by encoding a predicted
precur sor pr olrea duthier3Eecinthe anventids poayvidesianiasticell pentaininges suid axpressianci d

Si gngdﬁrp | de (underlined). The nmature major adhesin protein is predicted
to c 353 ani no aci ds (M 38.7 kDa ). The 20 ami no acid Nt erm nal

seéquence drsc sed in Lee et al 1997, pra) .is in boI eface The
start and 30 b‘BSH‘VGBHB‘n% S%F%“%ﬁ“?fﬁ?ﬁdﬁﬁhi)‘ﬁ EB‘%OG“"EIS}%QF%’@ “Fai“gﬂ? ép%’tﬁdg an

i mage of g ﬁgm%g’&%ogﬁ n&ﬁ@!“a@&o‘ﬁ&&tcﬁﬁdr@ed%w c?rh@ﬂilﬂ the 28

Novenber reconbi nant adhesin. Lane wei ght markers

(Bi o-Rad), app c r h k Lan how
total |ysates gdf')e(%itugg#?a H)ﬂ@ qte\rﬂg}r:réeh?%)llr1 rrrlgdﬁ] V\%iﬂe%@- %tor f Gﬁ)Iaaln/ %cgbe

wer e not i nabosedcsuch tthatl BAih, reamibmranﬂ aokyp&ptider (ftagirlenexwmas loordemstwmumced
W th %PTG Lane 4: _a suﬁls nt i lﬂé pure recombi nant maj or 5 adhesin protein
obt alhed by RFeSgEAfram SR R‘\j’l ©&faphy. Sanples were boiled for 5 nin
in the presence of (3- mircapt oet ha,nol {esol ved by 12 9% SDS- PACGE.and
stained with 0(Jsokidng:thespidireeombinant palypgpiide. Brement; Yariaabey dXvaivaahol e
cell lysates of various bacteria against pol ycl onal antisera raised

agai nst the 43npaither @ppsichathe i mig@nrpropdweg :method of psedueingaan wemyhe-

k .P. 134/91; 4, A
H?(rjr g[)fu :"g‘e‘%ﬁ" %"’g"i&ﬁ ?Breﬁﬁgrt?&%% Sl gﬁ?%‘?%%h E& %ﬁ‘sfg AH 94063; 7,
A. hvyd hi | 22/ d ST-,78- 3- 3. A, hyd hi | PPD
o on oo W2 )b fsfeting hSrdement OF SR boiFocpliad 1o dhsinnat o0 M5 R ' ®
h d h | PPD 5 8 | t 13 V |1 01/ 10/ 93 14, V.
e o o1 (5 rdstagying a5 Heming, respohse Ts?ﬂ? g el gheapé»ﬁéﬁwnsﬂ%w g
changes in él@rﬁe&gghéttprﬂt%&t §4id ARfhA1 OdMinki {ngEBioh byt zhsaa&w@e&e@bfls E,eﬁw ani

after intraperitoneal injection of p, g reconbi nant adhésin in
control, blseectpdufram theegroup roosisting wf tAhra?B&aa,nthlﬁtaAamlEgiwafEﬂ'eﬂkIL@hat
DESCRI PTI ON_OF..T NTI 0 1...Defcnit Unl ess defi e,
a1t echni SIS BINATD epic Pl eeptioe e Yol Srtferilosetioncvhishas indieaigobs

comonl y unged frh@entDeidg st RmaAslii@bstiveMidgmen the art to vm| ch the
i nvention belongs. Al though any nmet hods and materials simlar or equival ent

to these descrlh%@tﬁé?r éR:tC Mﬁﬁ\d H\‘n&egea ReRfdd 6 pPadutRB! A9 ngBher

present invention, pre rre materi al s are SCri
t he pur postesctife frwn@ﬂ@tfarpplypnp@dﬂaschmadlﬁéesbnwmmmg, dogrpmisingr e def i ned
below. The articles "a" and "an" are used herein to refer to one or to nore
than one (i.e. (a)ocoammhmgsat frapmpntobf said pglypapmiei with adbgasiConeodntiger-bavding | e.
By way of exappl e ement ans,on e than one el enent.
30 "Anpl i f.ElquB %@afef@tmS?@f@@%ﬂd%a%erﬁﬁesgegad %&lﬁﬂd gener at ed by
nucl eic acid Novenber 2003 -9 anplification, techniques.

(b) detecting the presence of a conjugate comprising said fragment and said

30 antigen-binding molecule, which is indicative of said fragment being a said immuno-



By "antigen-binding nol ecule” is neant a nol ecule that has binding affinity
for a target antigen. It wll be understood that this tesgngxlsis 2bo3
i-mmunogl obul i ns, imunogl obul in fragments and non-i mmunogl obulin derived
protein frameworks that 5 exhibit antigen-binding activity. As used herein,
the term "binds specifically" and the I|ke refers to antigen-binding

mol ecul es that bind the pol ypeptide or3pol ypepti de fragnents of the

i nvention but do nqt significantly bind to honol ogous prior art

pol ypept i de@teragtiye fagmentty; o| ogi cal sanple " as used herein refers to a
sanple that may be_ 10 extracted, untreated, treated, diluted or

concent r at ed ﬁ‘?ﬁﬁﬁ ing imiarather Fsnschithe davention suppifes Aogrethad <of| preduging om t he

group co SHB, JinYfho-

asci Ti o fan'oPd glypbfd Fas ey a3EENE aft 3R G of ko Hlerfifve ilbn

cer ebr ospf smd pblypept;desd;amlmictlmds:pmpmmgt he i ke The bi ol ogi cal sarrpl e
preferably includes serum whole blood, plasma, and | ynph as well as ot her
circujatory fl ¢a)dadatiflistering\sdtestrpotyprpide suspeed offtibiddsdi® ypiam @by ahimal d.

More preferably, the biological Bgfl e.is acirculatory fluid such as serum

or whol e bl BBercHysaid F%EQWB‘?P&'@EGS ingwished Heane 631d pobgediidepresaith inpmungre

bi ol ogi cal i C 0, out
hi s Speci 1RRARn CunreLty Bt fior Aot SOk op i PRL UL B0
"conprise ac1dcandpr| ses " and "conprising” will be understood to inply the
inclusion of a 20 stated step or elenent or group of steps or elenents but
not the excl USi(D)rtldDéctmgyarDidiﬁﬁnéfr&;po@s’e @l ﬁi@lahmwl Qibﬁidihgofhcslbleﬂﬁctﬁ)h of

el enent s. "corresponds tqQ" or "corres dln ant, a
pol yHicl eot?laee'eta)th%aarpw& spidh aea%ﬁgaestsﬁgif@ﬂe t‘hQ‘ECt‘F r@aw%ﬁ # genys

| denti cal 0§el&:@é§°h@ﬂpﬂk6‘%ﬁbu% %ﬁé;m{g of ABRIdnAE, Pibrid &kl EHGRAKiella fr that

pol ynucl eot 1 de sequence encodi ng an amno acid sequence 1dentical to
an 25 am nosmcnfmaﬂyehuﬂrtosaldrpodiymppde oetocaidoapteginhspedies,swinhh éssindizhidee of

i ncludes with j t ept.i.de .or, pol ypepti de having an am no acid
sequence t hi fe§t%‘ﬁ gﬁ P%"PE SF‘&é’ﬁf‘f“&tal to a sequence of am no acids in a
reference peptide or protein. By "derivative is nmeant a ypepti de that

has been deri JBdet anatharfspeshsthe I%Véau@heeltwplﬁt;a.afwhw ShPfqu?mé%a‘f?ﬂP@ by
conj wgat i h I

post lfl{gr ar?g :aaﬂta F’gﬁﬁ mrr%‘? @%gdﬁ%rﬁm %&egﬁ%&qﬁl&%sl%%gh%?cﬁﬁg g{agp%%tdoﬂ Sﬁldt he
art. The pobpeptidte siid methasd campisingncl udes within its scope alterations that
have been made to a parent sequence including addition, or deletion of at
| east one am ncﬁa)ammbmimgta qestqmlyi:epﬁder susp@&fiedoNawregindd vaB withl 4 1dagherie onal
equi val ent nol ec he termderivatjyve encon'ﬁasse

es. Accor

mol ecul es t FRHESH; Liﬂ‘ ds"ég irelec ?1 t MW@S 8% $Ae POLYRRRLIFA; g I %F‘Hﬁ‘iﬁ&tﬂeon of

el enments t hghomemt tier, es or

That speci | SgFal Bl WsERed B SRR RS DUy PR € ding

bact @0i al sfrem seed pelypeptiders Spulr ipuBww-ipteradie fraggent by sutstitution, oftabdeapthr ase
“elicit(s) an Inmune. refers. o the ability of the aforenentioned

pol ypepti de°‘b"ra‘FWﬂﬁﬁ6‘WﬂS’i1?%5§f??‘Ué“?% or variant to produce an i nmmune

response in an tg which it _is admm tered erein the resp

ni, mal nse
i ncl udes the pr(ﬁ)d%?qtm thy Prefalive A & SRR TRRIIE $3iA (o5 BLYPCRdS Hafsaid
i nfection byntpeRdfihdihg FholSRAS WRIcRis iftAlat VB ST daldC st ;5099@&1&%&1 Pal upept i de
of 10 the invention of to said bacterial species. pressi on vector"
nmeant any avariambrous genetic el ement capabl e of di rectl ng the synthesis of
a protein encoded by the vector. Such expression vectors are known by
pracbti oner s Innamolier aspect, AtheLimechtioar monided Iaecdnqromtiohuffmctdsenn dheftmgsm 0 a

blologlcal enzymatic, or therapeyti.c 15 fungcti.on. refers, to
t he percé %é&?ﬁ?é? %fanafmlwafiaeéia@ns Hg‘i paductiofs Af ie 9‘@6%‘%‘?‘{‘&3&5‘
conser Vatdni’rﬁalsﬂé’a?ﬁéttlﬂ?dcﬂiiﬁ adBfckdrfd s‘PQCJsalélfea PeRR ee%ctbépfmn?qxe B é{) N

det ermi ned usi ng sequence conparison programs such as GAP (Devera
1984, Nulossisting ioflsddremenas; hWibdip wﬂdgﬁwszdl&a Dh|tmtvxmeplfmeﬂwénmbsto ofaida

simlar or sub antjall fferent those cite

conpar ed ISHARGAE 1 ¥t biSTostt preblsSr bomiiiig ey Pera it apiap o firighve a8

det eB01 néfoadlp GeseUbEPABOVE Dipgéther it phariROedicay AddeplabRedrry, GAP By
"immunol ogi cal ly ef~"ective amobunt” I's meant the adninistration to an

ani mal of an appitNallPfsafl RAMPORRIh IfGeher cHMBARsiaRa8fuRGhd ve fragment, variant
or derivative of the 25 invention, either in a single dose or as part of a
series, that is effective for raising an i nmune response agai nst that
polypeptide, i mmuno-interactive fragnent, variant or derivative or agai nst
a bacterium conprising said pol ypeptide, imuno-interactive fragnent,

varlant or derlvatlve The effectlve anDunt mnll _vary dependlng upon. t he

. . Y - . B P



28t n Novenber 2003 _Il_ reaction, or other form of association between

mol ecul es and in particular where one of the nol ecul es isg" Qv 29032
conmponent of the inmmune system By "inmmuno-interactive fragnent " is neant
a fragment of the polypeptide set forth in any one of SEQID NO 2, 4 or 8
whi ch fragnent elicits an i mmune response, including 5 the production of

el enments that specifically bind to said polypeptide, or variant or
derivative th jnst [ &n; j [S e

ol ypept | de, s ELAfHRRAT Hr it BRERICI PR EIER PGS Ror Wefling an

" i mruno- iimheihaatspoasd imgheimimall hedludiegs tice peiductionnof alehmenanthas pritéct pajat | des,
for exanple of at |east . six, prefer,aEIy at least 8 angd nore preferably at

| east 20 28Rl st infertien dyi sbacigriat SPecistpPt Se8HM Yesnicd Siore e ERWPS or
10 epi t ORGSsistEY 6F A erombibs! IABAE MR EBVaRRidIR! fethat OgRLIRCHILy BARE 't@%%ido‘c
this type may be obtai ned through the application of standard reconbi nant
nucl e ¢ polypeptedshni doewmid bastgrialhspecicsdcorspriging: eAministeing |to | saifuaningl a0l i d

phase synt hesi s techni.ques. For exanple, .refernenc .be de to solution
B ynt hes) nBrtogINRAREEY amfing B8 FomGoi P SO FREBRLARYE, | hapt or
entitled "Pepty de Synthesis ' b t hert op and. Shephard ich is 15 included
in a publicat igtﬁ'l‘falélbft W‘P%‘Hmals&?ﬁt Wetewg@qrrfggnnc aé‘g"f'i?‘eﬂra?%a@}'@rfgpson and
publ i shed by Bl aclcwell Scientifjc Publications. Alternatively, peptides
can be producdactsiably, gaid infection 1§ seqided Wit fish motte jagpamanag sepji¢amia,

pr ot ei ”aiﬁﬁriﬁﬁﬁ&%ﬁdﬁmgﬁgﬁﬁs@ endoAr g- C, endod u-C and st aphyl ococcus
e. e di

V8- pr ot eas geste ragnents can be purified by, for exanple, high

per f or mance | i.Qui hr e P . i S Yol d" is
"nean?6 mat er i allgﬁﬁlgwgfg ds%%g’?%n I léﬁ??rlg/ggirdaegis g‘%ﬁw gﬁ#ﬁa ﬁcég‘bﬁ%trrb@mgﬁght S

t hat nor faigmengoadamadtyddrivative hdcording to/ thegiradert invertix@nproduceadn dritipehat ed
pol ynucl eotjde", as_used herein,, re[ers to a pol ynucl eoti de, which has been
puri fi ed binding mplecds, theh buds,srecificallvafocthe isajdyregonbingantapolypentidey fragmendt at e,
e.g., a %’ﬁaﬁﬁ&%ﬁ%ti@i ch has been renobved fromthe sequences which are
normal | y adj acent to the fragment. 25 By "natural gene " is nmeant a gene
that naturally yencqd e hratein.. e j £ 1S, j e_parent
pol ynucl eot i de Igngegdg@t%&p?sg’? @T ﬁth‘?hlg :{@Mn‘(g)rf)Vfrqg &ﬁgﬁ%ﬁfg@lg er)%ut?utS(ﬁas
beenigngiptediced. usi ng reconbi nant techniques. By "obtained from" is meant
that a sanple such as, for exanple, a polynucleotide extract or pol ypeptide
extract is isqlated from. or derived fr articular source of the 30
oSt - For - exanbieineHioTolss sEEtinip banosid,phBBiing it Sraslset Boivmepude,

bi ol ogi caraghtent, Gatid@ R ideAvativeas bloadly ERritea 886w, cohpsihgr M .

"ol i gonucl eoti de” as used herein refers to a pol yner coRposed of a 28 n
Novenber 2003 - bRhd € : i i :
(deoxyri bonucl e(gjt |go es tit(‘)lFmrlél: g%%g ?@%%Aelg%%%?ﬁ}dg alftng&%@teraacbtrﬁdé\)f d%sgPP%dnt s or
synt heti c aabdvegares t hereof) |inked via phosphodi ester bonds (or related
structural variants or synthetic anal ogues thereof). Thus, while the term
"ol : QOnugI eot i c(g)' détyaingaéﬂeypnreﬁéme SOfE) o camplex ﬁmhj:ﬁkingmhg/meigj ?migdﬂbﬁtdiﬁgwe

nucl eoti de resi dues and, | i nkages tween them are natur y.occurripg, it
will be undEllecylsiand the ﬁlaﬂLP?'éP?ﬁt%Qles rageit, yaanof KieRvates ’é‘c%?ffgc‘?fé‘i“it s
anal ogues i ggludi ng, but not restricted to, peptide nucleic acids (PNAs),
phosphor am dat'es, phosphorot hi oates, nethyl phosphonates, 2-0O nethyl

ri bonucl ei ¢ acj . i T ) th ry
Gependi ng on RSP fo bitister Siect aferd Btk ¥ piind & (ReBAY bRGRP oL
rat her shgntis sdledt@nfyomh, thegroap abhsistibg of erondasin d Biolagich) sarisle epipected of

resi dues, but the termcan refer to nolecules of any |l ength, although the

t er m9pol spatainiag s3id bacteria, saidanethed eemppsings t ypical |y used for |arge

ol i gonucl eotides. By "operably linked " is neant that transcriptional and
transl ati onal r(ébtﬂoéﬁog)ﬁhwpkﬂﬂwél sgpleiFemanangnali t i oned relative to a

pol ypepti de- encodi ng pol ynucl eotide in such a 1 S manner that the

pol ynucl eot i de (b} deteetinge i pelpineohedtidnesequéngpest brbadlys descuibed aabede iBysaid

pharmaceutical |l y-acceptable carrier " .is nt a solid or liquid filler,

di | uent or é%%%sﬂﬁlﬁﬁil cagfﬁotg?8?3@?ﬁ£falggﬁgﬂéa'safeI y used in topical or
system c adm njstration to a mamal . "Pol tigde", "peptide" and "protein"
are used int e?t%ﬁ&%‘ﬁﬂ“ﬁﬁ@?épﬁtewhqt@we%gg orz@agaefng}gérﬁlemoné}ﬁa%na&gfm

resi dges @RebrfaOolv ar g@:ﬁk%e@&%’edswahh‘%ﬁé GrepaLaBieng 0dr UBRMAIE, saiUsethbdese
terms apply to amno acid polyners in which one or nore am no acid residues
is a synthetic non-naturally occurring am no acid, such as a chem cal

anal ogue of a corresponding naturally occurring amno acid, as well as to

natural l y-occurring am no acid polyners. 25 The term "pol ynucl eoti de" or
“nucleic acid" as used herein designates mRNA, RNA, cRNA, cDNA or DNA. The

Y v o o, . P . ~ N s =



synthetic non-naturally occurring am no acid, such as a chem cal anal ogue
of a 10 corresponding naturally occurring am no aci d, astfﬂ%veﬂ&)ePQoos

nat ural | y-occurring am no acid polyners. The term poI ypepti de vari ant
refers to polypeptides in which one or nore am no acids have been repl aced
by different amno acids. It is well ur;derstood in the art that sone am no
acids may be changed to others with broadly similar properties without 1 S
changing_the.nature of the activity of the pol ypeptide (conservative
substi tu?‘?“&‘?{és)‘ 8s descri bed herei nafter. Accordingly, polypeptide variants

as used herein nco ass tide hat will elicit response
agai nst the acd@hGPRt Fh“go? lﬁﬁﬁrﬁﬂ“ﬁ% ‘it’?{HFBFH“Ha‘ 'Blbﬁﬁ&ypﬁ?w%&e P|s
meant an olyagaks deqtdtie offficCifventdana@ai red with a strand of DNA, 20 is
capable of initiating the synthesis of a primer extension product in the
presence of ae@”d%épxhﬁn&%u ’B%Eéeﬁbe"‘gr F8ide: of T EonPIEXBEtWeRn Bﬁxﬁfﬁlﬂﬁbb{de

si ngl e-strand for ficiency in anplification but can
al t ernat i vetagnivat, daumit@rslbnaatd@dtndhagpnmec tibedigsifrf said sample, whanejnt o

prime the f{nt hesi s gfaﬁixten ion. a{i Ict Qg resence of the

pol yneri sat T oRESHERP! S 8°rf'8 geh'n 1‘0 e %la %’Bends on many factors,

i ncl udi ng 25 l.i cat.i on e to enpl oyed, tenplate reactjon
condi ti ons, o?ﬁgl‘“‘f‘@%{@eﬁ{%’ ¢ n%tﬁlr tﬂ‘%é‘s%f)pel?ei H@ é/pt'%Sr fﬁﬂ to h&?&éﬁdl ng
on the CH{EHh&i@dta\é &, thbﬁset @frtaehuaee 46Has secohhﬁ &) the Q8Usnl SRt ReP AR or
typically contai ns 15 to or nore nucleotide residues, although it can
cont ai n fhewase omdieemtlmdyrtvsam@edy fragment mwaﬁn@eabcmegm il farc fécﬂttmdes
such, as Ecl(i ucI 5 %nresdl? 89ial9. 8 veﬁr(‘;l1 glct (gﬁg \

Prinkts 8% mad ‘8 i%bca g e ok AT Y Loipr Enht ary™ pEegie
sequencec&[gigﬁhgotggwnainas,to which it is de5| gned to hybridise and serve as
a site for the initiation of synthesis. By "substantially conplenmentary",
it is meant that the primer is sufficiently conplenentary to hybridise

28 n Novenber gRGe¥F PESERIPTION OBTIEE DIOAWING ot i de. Preferably, the
prinmer contains no msmatches with the tenplate to which it is designed to
hybri di se but Figurs 1i $s nat ilkssstidn af . thEcgenexmmpigescmmcusqﬂ wmw.rcy the

nucl eoti de resi dues can_be aLAache to the 5 8;’ t he with the
r emai ndeFecgmbinggt afhesiny Inseangbhc o dsasaeras he) Ataa 2iaKe § ‘b@ﬁ‘b‘f*’a‘f’%‘e

Al tefgat iughyed a‘%caﬂﬁh ATR-RARHLAAMIMAJiRObT B8 43ERDA Pastei for PRIR Sdachiod
non- corrple ntary nuc eotlde resi dues can be mtersamesed into a priner,

provi ded Atﬂth(flh,eom iS8ebp siequmd)NAsfrégmmth suhstaried niptasenid [pT1yiand t he

sequence of t npl at e t. t here f . npl at e
oo aehi, THRBnEnS adif sERREARRee LTS e b FPflped Bl the bR pATTD 3
nol ecul e chhadpoRddidd the Netcriffal béquehRAARE RnéWn 48 IRDAGSURALC eACHpedaﬁc Qéxlib‘ér

noi ety of anot her nol ecul e. Unless otherw se indicated, the term "probe"

typi cal | prifmer &P$ wes eonstngtad @rensdingdo he pentrah segion afighis §9 dofragment andei ¢
aci dy, of I t L& roxoR I ase
pai 1. VERLBRIEEY o RACHE RO sfieRSh iorp Y OB BT, SRR BT
' ﬁogpl Sneﬂiaéﬁ-dtygw\gf blohlig theq’ag le@l@gagt Ilgco@lingt the ?t-kli)mgldlmm ofThe h:edingI

ybridi sation, conditions, Probes can_ be I rect or_lLndlre y. 15
The ter mf°31%!§rhﬂxﬁ‘éngp?)"éﬁ§/?ﬁi’é? BHmeHSFS §§§‘5j§%411? s ysed forgd' %& FCR,
pol ynucl Ig t R R’N% a to a
f or m not %ﬁ%rﬂ%{l&%@ |p\r€intrllgar§)g?>e63 EIIglgr exawfﬁdetaqg%eco ?Eg}n Bifferiy
pol ynucl ehmedcﬁragmynﬂsere shoMﬂnﬂahmﬁxblf-leagthggmwmlmed\mgﬂWH General |y, such
expression vectors include transcriptional and transl ational regul atory
nucl gsc acid gpairald MldWSnﬁfedmIdlhohHe seqizhenof dee cleneigeaee whithByas' sreopérbi nant
pol ypeptide” is neant a ﬁpeptlde made usi ng reconbi nant_techni ques,

i .e., threadipg frame éQBF)e@ brengodiag  pisdiekss Presursay profem; of 373 g addt i de.
B

o e gL s S (g BoIETERIRARS 10 B e TERGh 2
identifi qind)temsm qmahctedhm c@rhpm@s333kmnnietaetd's i(&fn 38f7 ld)car’rﬂ]heﬂ%dmrpolamdrig an

anti gen- blndl nol ecul e. an s tar nti repo
ol eout eteiieg SeftradiiRatin bee e20tThof St PSR indib e Bhekiien, THecHitbpd
aggl gbi NatdpubdskChte afsolsOwRiPBSIdGflekmeon | atex beads, and the Iike.
"Stringency as used herein, refers to the tenperature and ionic strength

conditions, arng e CPRNGE 4fh @Qtse,m%@some%f gal ﬁo%r@ﬂé&ex«?ﬂ'e‘kﬁ%%n Ye1thg
hybrldlsatlon % e hi gher t e stringency, hi gher will be the degree of
conplenentarily between 30 i nmobilised pol ynucl eoti des and the | abel | ed
pol ynucl eotide. "Stringent conditions " refers to tenperature and ionic
condi tions under which only pol ynucl eotides having a high frequency of
conpl enmentary bases mﬁll hybrldlse The 28t" Novenber 2003 ', -15

o, o o




nature. For exanple, the synthetic polynucl eotide can be in the formof an
expression vector. Cenerally, such expression vectors i ngwui®ember 2003
transcriptional and translational 10 regul atory pol ynucl eoti de operably

|l inked to the polynucl eotide. Terns used to describe sequence rel ati onshi ps
bet ween tmo or nore ponnucIeotldes or polypeptldes |nclude 'ref erence
sequence", "comparison w ndow"', sequence identity", "percentage of

Figif“iimsgtﬂtnaé%%dg%%ﬂ RSBt SR ke PSS R MR R L
i ncl usi vereight Bushoeat indeBa. ananand tmd ac skbw estaldlyesies 6NE| eoﬂgl\/ms BatERdl WO
pol ynucl egti des pay each caonprjse ( é)a sequenceﬂ%i onI a portion

of the cOHBIRRIEaRRRy naclags % dells ¥t Aok induped wits 1] I"é‘fi lBeltaWe n PEGfInt wo
I I
pol ynuc g{oﬁr sgﬁﬁt waddndigld AP aPPaCce LENAY, 'assm%ﬁﬁagnpu%gtg?h n}:x@lﬁa@%oti dos

pol ynucl sequence conparisons befween two
are typi adliesip metehmbtmiecbpy obﬂi)'ﬁmaﬁ@usedmemmgraphy 28amhles tware boiled for 5

ponnucIeottd S over arisqn 'to i ' conpare | oca
Pog] ons. Bt HbigaRtsencs of (FAieraptoeantl Asaved b i aaits-PALEped Thned wil
concept uglj2seangpt of typically 12 contlguous residues that is conpared to
a reference sequence. The conpari son wi ndow may conpri se additions or
deletions (i. C r rence
sequence (whi gﬁudﬁga%)ag?&ggpg?%gg&ﬁ Piog%i; “ﬁl%le 9 %tgss??]y&t?&xs

al i gnrrenhgaiﬁsttahpaolyc/lonzﬂemume emsed)pgaumlthathmw&bombanﬁqatEﬁms Ezﬁfes.al,l gni ng

21 ol 1 hR e VRS TRATCTs SRS, ZefeoRHAST ACHF 1o AV RGHUTA HEh SIS
Softwre4pﬁc%%ﬂ% )B?A ?;@§‘357A0:h z%pﬁtz& ‘P?DQP[VQUI 87 ASPURBphDS 9146@3367 Djive
Madi son |nspect|on and the best al1gnnent Ce., 'résulting

in the hh)gdmglazlanPEelﬂtZé&le 8hdnﬂ1’d)‘gghlbv§'f -1868-8h® /bdmdeanhslarPRD RGN 1Qgeer at ed

oL AST 1 alargEIe A BGE oTRbelo o PR SR 1ot By "R PED 3555 1967

Nucl . AC(aslﬁmFées) 125V zllaéumnmd/@stz)il1acwsahMIMnﬁ@m@@fwar@lE/%@acan be
found in Unit 19.3 of Ausubel et al "Current Protocols in Mlecul ar

Bi ol byy" ,139}’8% 28'n Novenmber 2003 -16 Wley & Sons Inc, 1994-1 998,
Chapter 15. The term "sequence identity " as used herein refers to the
extent that sEipuenéeis @ewphdbawingathangesimihe] @ggﬂutijetibg/antjbcb@otiteweirbﬁsi s or
an am no aC|d g am no aci Vf s.Quer a W dqﬁ.gi co son E%é

" per cent AGEToPT B RAYEANY gilgr nfrgperfiancal injggtiang P‘Pﬂ‘ga W in
opti mal | yCal, i FiRents@10bIRR \Aﬁeﬁraﬁt‘{ﬁ\}’eréffﬂj%ctéﬁ‘vﬁﬂQPBQfan&Pﬂ‘Ra&dl?OH determ ning the
number of positions at ich the identical nucleic acid base (e.g., A T,
C, G 1) or the identical amno acid residue (e.g., Ala, Pro, Ser, Thr,
dy, Vval, LeunﬂtﬂLﬁboEstymmeNONTHmVENnON%p, Qu, Asn, @n, Oys
and Met) occurs in both sequences to yield tfie nunber of natched
positions, dividing the nunber of matched positions by the total nunber of
10, p2&i t iIonBefimitibhe W ndow of conparison (i.e., the w ndow size), and
"multiplying the result by 100 to yield the percentage of sequence identity.
For the pur podmespfdefihed pthes;asﬂ: alintecmical and’ ssequﬁmdmmsdfs&dlheyetﬂ haié thebe

understood to nean the " erce | at e onput er
progr am E38Y S1BA"E 28 cf’B’tm %HB sto ‘8&1?’ %?39513 é’il ’i‘ﬁrﬂl g‘a\@g‘i E‘S&f‘twﬁeﬁ]%

engi neer iiR@nfbh belohgs., AMPBLEL BN RG] H0mateAhls fsBhllier bV albist! 3%hdse
standard defaults as used in the reference manual acconpanyi ng the

sof t war e degyibed heretsy cani be wigdrin the p@m}m@n testingdef tholpetsamemvmtmhe pw&ryeda DNA

nol egul e a S Q

Vrad ;e oo Eoeted RaP s Phbonet o Bl BRARE G ol By
preferabMMkﬁﬂﬂg&kﬁ@aﬂﬂ@ﬁﬁkdﬁﬁb@'unlque restriction sites and can be capable
of autononous replication in a defined host cell 20 including a target cel

or tissue or FLHRLAMGY ¢Pr afdldn’Odre k&P kRt 6 T&BF 1o Se B IMERIRALIR (et h the
genonme of the defined host such that the cl oned sequence is reprodu0|ble

Accor di nde ¢t least ene)eafithe grammasicabobjecttod tmastisley Byewy eheiample;d'en olement” a
vector t é §ﬁ5$am%§(§%“§xh%g%ge gpal entlty, the replication of mhlch
i s I ndepende ronosonal rep |ca I‘on, a linear or closed

circylar plasn nemrahmmoo mmt 5. m ni

SRS o hr dipBRe RS TR R %ﬁ%f*ﬂda Forie ) BRBSHF g e 1
replication. Alternatively, the vector can be one which, when introduced
into the host cell, is integrated into the genone and replicated t oget her
with the chronbsones) into which it has been integrated. A vector system
can conprise a single vector or plasmd, two or nore vectors or plasmds,
mhlch together contaln the total DNA to be 30 |ntroduced |nto the genome of

- . o P S T ey —



or variant or derivative of these. Accordingly, the invention al so provides
a reconbi nant precursor polypeptide according to SEQ | DMNONRemMal 6603
conprises a | eader peptide according to SEQID NO 6 fused in frane with a
pol ypeptide according to SEQ ID NO 8. 2.2. Imuno-interactive fragnents 15
| mmuno-interactive fragnents may be |d9ent|f| ed according to any suitable
procedure known in the art. For exanple, a suitable nethod may i ncl ude
generat i a pol ypeptide according to any one of SEQ I D NO

2, 4 or %ﬂplﬁ-cffn{l%?g?@bﬂ%gs the fragnent to an aninmal, and det ecting an i mune
response in the . .anina nesponse i |ong.of etjgements

that protect 'SAi 6"’5%?(’%’&1"?5%31%%6{‘ r‘ffe’bef’f‘{ﬁ"{?@ecﬁtédtﬁﬁﬁeaﬁ ApciBga 52 of

Aer ormnaﬁg;ev dntiéh, OF ItEmrsbSIuehéxaoea thB@tthi§ PRFH f e)aahdsy t@llﬂﬂﬂn@grobﬁlms
pol ypeptide according to any one of SEQ ID NG 2, or or to said

bact er i aimmynogiebylin Aragsnends japé | non-imnyneglabylin rdeéwa@mro@nf feagesiorksrehat be
i den ifiﬁ&klilﬁyarﬁ QPB{Hdﬂ%%Egt?gmnt of a pol ypeptide conprising a sequence

set fort nan one 0 D NO 2, 4and8vv|th at | east one

a0t 9er D % APRERERA U 58] T e s P BB 2

ant i genbinﬁlibﬁlgs tHat emul the pﬂyp@ptxde%rtm)tpepﬁdéifrﬁgfhéﬁ@ @Hﬂe invagiartut fdernot

i mrunoreactivity in the above nethod, a variety of predictive nethods may
be used ﬁlémﬁé‘tm%’ dinthiothasrolagaus PrpE It BelYPeRtdeENt can be used to obtain an
anti body that cross-reacts with the native antigen. These predictive 30
met hods may bEhmm"mlmMmlem A% usest hwnbmfyﬂs toen rrample Hatumaycbe as

f | 28t " 2 18 des i 11, 14 of
nvoBor Bfagied ShirlBl R, Wikacer ShpERRES Tn R o7iEBL° Pkpibtheiet
met hods ml@ﬂlabaﬁ,&dle@mdﬂ‘fcﬁﬁ“ﬂfd $1o05 caisdﬂmgrdm&hdle Blobd, s¥surhOplagia ¥Rliva

descri bed by Kyte and Doolittle ( 1982, J. Biol, 157:105- 1(3,2) and Hopp
and Wooderige, sugal, asmtic fluign nesitonealpfl u@ssw@y}al flw phaniote i fhid, esrebsespinpdar y

structur S i ri T,

31 ochem 140: U DIGARRICHETAE) THE bickeita AR R rATTARILR rurk WholFC o

r esi duesblpod\ildbemagpdd lyaiphrasswﬂltas ot&epircﬂe&mﬁuﬂrmﬂlsam fhuons serdtivongadas 20
resi dques have worked succe uc tid agnen t hen be
Chorhseal TP EGUSI BiC: tare Bretorapty ) ihecuioioaRel samele ik Sy reraiom e Zehdoyani n
(KLH)  or sdp@ui grewidté BIodl UiriiciidRait p%ﬁxé@fhe?éb?”ﬂk@st%@féfdbﬂﬁ%é Bioldkildiapt er s
11. 14 and 11.15 of Ausubel et al., (11994-1998, supra). The peptides nmay be
used to samnlmmnmlqmﬁmtumsteﬂ@mmhgt@f di scussed above. Anti body titres
agai nst the native or parent polypeptide fromwhich the peptide was

sel ect ed may Thenglhomt dbisespetifieatidny unkds dhencomtozts egyires oEHehﬁec ;athef words

i nstance .descri hed in Chapt 11.16 g 1 usubel .et. al 1994- 1998,
Supr ) TR b dPREr Ry e foRR e, PLGE PPaTFQOT i Tt SaEReRe 11 ui 4
of t3te afthi¥BlsteBor cleAlBAPHE EiTup BF REAY & &t Bk e elRibnC Ty BIRISRPNY as
is well known in the art. Exenplary protocols for antibody purification is
gi'ven |n001ap@xérosgmplofswpaor1t11emsntsf Ausubel et al., (1994-1998, supra).

| munoreactivity of the antibody against the native or parent polypeptide
may be det er ané‘doriugspands @Uidr abéreespomizegl to’eis surant a polyhacleetiden(a) bavxﬁga

west ern bl 3. Po %H?%helnv nt| nal?s]lg cont e, tes

pol ypept cfidPisSienc ) g B Eratsy & ALoT RpeloRahe

wher ei N gfben dlﬁﬂkeoﬁhé §écfuc§& drrwraeoaagmmﬁno IaBgel éééhéiﬂetl&%uemdlaﬁtl on

of elenents that protect said ani nal against infection'by a bacteri al
specddes aming gkl g@nqmeselaawade pr proteine Thisophpassalsn mtcluudgs withikeitosoope s,

T ibrio an Edwar |eI or. that seC|f|caII h ol i,de
accordi nBe ‘(Sleaon)Poglr?g }é%'@lg B R °za°‘91 sgquegg%ﬁ-lap s{a ﬁ%!& E’?éﬁté‘?t‘ é?)écl es.
Sui t abl ysecfula@cenfflaﬁﬁﬁpédlaban\aaéfe@aics pOptidelve protwiant i on will cross-react with
or mimc inmmunol ogically an epitope of the pol ypeptide according to any one
of SEQ I D NO BY, “4br3Rsit¥” & mEalSa PEML iR nA3TBeRAT ferRe8 Atsth e tsiche

i nvention may ind an anti gen-bin i ng nol ecul e that al so binds an epitope
of the pmqypwtbyd@oaﬁemm%g axgmple/byoernjugatigEQr Fomplezdg witl othebehenpiod3 - 19

NO. {] ent combi ni ng
R o ictits otk haPiAnR IRP BB Rall A o RHiRudlaY ] SERdekifBInERTS! N
mol ecul eThhﬁmb‘fd&dt&aﬁ@”taﬂ@ imaludePwitkipapt dcdpe altéraforothhtigiRicbees n{a@lerted
corrprl sing the conmpound, and the antlgens bi ndi ng nol ecule, this is

i ndi cat i D&FeRk scapence dnaheling addiiog, of dgletipnof ableay Oﬁél%é‘b??lééh%fpf?‘ﬁée for
invention. In general, variants will be at |east 75% honol ogous, nore
suitably at | east 80% preferably at |east 85% and nore preferably at

| east 90% honol ogous to a pol ypeptide as for exanple shown in SEQ ID NO 2,
4 or 8 10 2 3 | . Assay formats for detectl ng pol ypeptlde varlants Any

o . o r N T e b1 . N



accordance with the present invention. In this regard, the invention ,
contenpl ates any i mmunoassay that can detect the presencgioanibePpbgat e as
her ei-n descri bed. For exanple, 20 inmunoassays may include conpetitive and
non-conpetitive assays as understood in the art. Such i munoassays may be
carried out in solution or, at least in part, on solid supports, e.g.,
mcrotiter plates, polystyrene beads, Wit rocel | ul ose menbranes, glass fibre

menbr anes, i nochromat ggraphi ¢ strips, and the |ike. The tw npst common
(o nat oA TR piotgnER. rsatdidlyund i vettiincmpaisey sl v
format s. ghASwliNelRiCATRRMUAS YRpbieMRicludily MBlHr8@ R BEcROndi AGHhRIRHER as a
pol yclonal or nonocl onal antibody is bound to a solid support.” This

ant i bodyanimalsagaingbingectiop Ayl acbasterial ppiciey oa thas spgsfically dind tros polypeptdeafy one
of SEQ | g.nt eractive fragnent thereof. A solution

of anti g}gﬁhl\ggﬁtiﬂ ératg{%i%pb%?tﬁh%«gﬁgcti on (e.g., a labelled polypeptide or

i mmupo-interactiye fragnent) js allowed ta conpete with 30 unl abell ed
antigden (e.g. ,ora&’fo 8?&? Qts‘b"e&rﬁﬁf“ fm'ffé'ﬁﬂ@ _e\/Qg{aﬁﬁt )elﬁcff{syt%’g’&‘ﬁnﬁ phase
ant i bodyresgage e ¥dferdttoliRe Whiliey of AR AfRhhdnBidnaNpblgpeptide drauRudintdratse! i d
phase or is 28" " Novenber 2003 -20 detected in the solution phase can be

used as fEagment ore varfiantht® praduiencan FMNBIEPE drespafsegat an animal toriwhi tistive,

or sandw f . r . I tibody is
pound  isfiE aihsfif e BsBRRe EBES ARy B GERENT g Bridiobe °
pol ypeptdnii@aleapainstinfgrtion bynybaodiab spesk? or EhdkepecificallyBind tadd polypeptide of

i mmuno-interactive fragnment 5 thereof. In the case of a pol yclonal antibody
bourl@ t othe Hvention or te 5 terighgpegigtpl e cont ai ni ng the suspected antigen
(i.e., a compound suspected of being said variant) is allowed to contact
the solid phdBe ‘epressien veerort He nagant Gal audonemeys tgenetie clamenb sapatde afhe

solid ph . i : i | , e | par.at ed
fromt he‘ﬁgcgflfl%¥lgér1§§lé$éé\l/§hﬁ?{%ﬁlFostgiB hééIES&V\g/aagwe a‘?le%?q?'ncu gteegﬁ%lg? ﬁ’%c%?sesgnce of
addi t i onalowibyehetitidnedsdnalg arhody t hat has been | abelled to permt

detecti on. Subsequently, the unbound | abelled antibody is separated from
the solid phaggussathetdi, ot “fanctioab edfb@do amidibLel, éndyaatibedr thér@psi@icut i on
phase or bound to the solid phase in an antibody: anti gen: anti body sandw ch
i s dét erfeféan.as a neasure of the presence of said conjugate. In the case
of a non-conpetitive format enpl oying nonocl onal antibodies, a pair of
monocl onal antHeopdiogr” refetsyipithe pprgentage numbereaf, angine apisig ribiattage idestical|drd
support .t he other .| | l.ed. el m i Qn. The e of nonocl onal
ant i body&glg'ilélg' (ﬁnas{: R’rtatelg%gﬁ‘?sg@ql@f}n? fagr%??g%gﬁ?h%%fecgg? ?I%Vs‘f‘ oﬁgg‘ﬁ’%ﬁt ‘?‘&‘é%errakes
it possiddterniined asifig GeqiscnGel compaiith progtanRichi £ GaPafiSevieraushésCdl. 1084,
antigen and | abell ed anti body incubatjons do not require _the internedi ate
st eps ofNW€¢5ACW&@§@éé.12A$¥7e§9@t ilpdhiy wayesayennes of 2 sinidan qraubsiantially
conjjdgat &RVt (s [Wiac bl in@Saf.0r
_exarrjgl e @gscrl E@ﬁg@&qs?%‘tﬁﬁg}e@ . ,l gggrcg, %?%Mpﬁrglﬁ%og?&fg%t%% g‘.e5) and
Ausubel dignaient, (SucHUBIRSSEinigRISTcomiiied, fdd ehpie] hy\fReRo@Ipatiytn algotithmidedby& Sons
I nc, 199@- 998, in particular Chapter 10.11 ), by inmunoblotting, as for
exanpl e cribed by Ausubel et .al. (supra, in Chapter 10.8), or by

i mmunopreci pitation, as for exanple described by Ausubel et al. (supra) in
Chapt er 10. 16By “Baminadlogically gfeatee amvantd zanearns tirranidhisratiomiocdifinivhalcofby t he

present | | O For. | N e QN i d | ugat e be..carried
out i <ol SRR p e VBl TR, el L SR s B ES
ShaiSr o, inmentian, €ithezADT GHigle-da GYFONETRY s, se3ies, hdt is gifeativelLfos saisihgvanyYor k,
1995). 2. R (of Pt Yarl. an ﬁ{én?e'n .

Mut agenelsn%g&gol y%egﬁ.gggl\l}é}r ?gdﬁt%&g%@gﬁ, thlg g" ?‘ﬂé‘la?ﬁgr{t! on gaﬁa%dg t -or

i dent i f t Sefivativeer @gRingnal bycterium gcompyisjegisaid pobypeptide, oimmpeo-interagfiveshed

gFthT%g;i tgégrﬂbﬂt,agﬁﬁiﬁﬁi& (&fRitive O TRX 3ffBttRre. MHER wilP valy) d&pending, updiCULAR

THE CENE', 'Fourth Edition, Bent)am n/ Oﬁn’mn 3 Menl 6 ParKk,
Calif., Poagmicgrgwn of animal fo b teafedothe fapagirddne aag%r SAERMYHE PRS0 a
pri @0 i elicitranaimmmendespinse (iaclgsine of @ fumomé andiad a ¢cdlular ibenunetredpedse),Tdrids
appr oachuas hllgich GIKEVAAME, IR exbborBP AEPAE Snlolft AAPHIAR!S elalivl boad
particul ar nu ant based on Its runction, an us does not require an
under st arfgEathapearsydesermipgd thraaighsewfinedrielsnut ant protein has adopted a
particul ar copformation. |Indeed, the random mutati opn of target, gene
sequences hasRBEENCH TR AP o depHidHeras bt Mcthdet relqrense dwnﬁsm%éaﬁﬂﬁ@
desired characteristics (Leatherbarrow, R 1986, .I. Prot. Eng. 1: 7-16;
Know es, J. R, 1987, Science 236: 1252 10 1258; Shaw, W V., 1987,
Bi ochem .1. 246: 1-17; Gerit, J. A 1987, Chem Rev. 87: 10791105).
Alternatively, where a particular sequence alteration is desired, nethods .

Y e o, T



5 avoid the formation of disulfides and nore difficult-to-define polyners.
Exenpl ary net hods of produci ng SPCLs are disclosed by Howsh&Rnler 8603
(11991, Nature 354: 84-86; 1992, BioTechni ques 13: 412-421), Appel et al.
(1992, Imunonethods 1: 17-23), and Pinilla et al. (1992, BioTechni ques 13:
901-905; 1993, Cene 128: 71-76). Preparation of conbinatorial synthetic
peptide libraries may enploy either tiblbutyl oxycarbonyl (t-Boc) or

9-fl uorenyl nmet hyl oxycar bonyl (Fnoc) chem stries (see Chapter 9.1, of

Col i gan efactadn, or ethpr formSifessociatmndeloeengnoldé@ies an8oh partiPhlas whiBlepne &€ the

Synt hesi i e %ﬁg& _ [1'l; and Atherton and
Sheppard?’oi%g%?%ggfﬁéﬁgﬁa%e p[%?‘g%%%?ﬁgg?ég%'m actical Approach. IRL
Press, Oxf or dBypimimanaiibigractive fragmensxa$ meantal fyagment nfjthe pelypeptidesetifdrther ent

hes. The fi h .sui t abl he ..

Dl Dt b, of S IO of Hor 3P PR Faea it Bb ot SShABE iobficiner .

27, "S5 sl gt T (ol Ojge G DG ach gl ©
/s ,. Int. J. Pept. Protein Res. . -493) an amet al. ,

Nat ur e 39erivagive dhgreofpryagainst aybasterial speqics eomaprising said polypeptides yariptdorci nal

R h | 1 1- G - et 1 Ch
e SERESAS e s ROl Fla DRt B afimorc! 100l oo
i nvol ves nitanits] ad) smald| peptidés; Yoroéxangple df atipgact $ig, precdratily apdeast8randemes: i nt o

n equal fractjons reFrgsentati ve of thg nunber of .avail|abJ e am no acids for
each st epredsrablyeat deast B sputigyous aming) agids, high sempese antiggpici degermingniiypre

respagt i kN L . C OLycki ion, and
{ hontt hot Bty Scfatalch FaRT i J9RRE tGqifbry PepRIRT S Bl 2"
Thi s pr oobwmei sthramghathedafpdicatiort of adtandfrdk recpuibemnt muplerdacid clutigudsaet i ¢ 25

or oduced e b PecsBenipneC I & AR PbacesptzpR o asbi e dor eXariple,
ant i gen- pifeeh&d nidp! IRL HiaBe & AblubibA SFnBES ok is6Rd IphadeOsyhtiR@]syAedst e ¥60r di ng
to any one of SEQID NO 2, 4 or 8. Upon detection, some of the positive
beads ar &xajaplecineghapier 2 egtiderti Reptids Hweresist'\byt Htherton jand Shephard evhiguéh
peptide & . ly,. a b , e i t he
S0 s le SRfodsd i AR GRS chulh S e s ek s L R RO it
sequence by BlscksetlSuiknsific Publibationbe Atteaiatively, peptides dmatbeqgiodueee padiestionk ed
peptide rﬁ;qi ns, using a sgec,ific_ ratio of amno acids enpirically defined to
gi ve equihdt RPlyPeRtistey 8F 4h¢ JRVENIoBWHN JpROlFENases guch ag £AHobyYG) ieRdoAR&s. Each
resin begadqs®mi@l ' ) i . 28 .

Aot oxi mar AR Ol Bp A VS S Rak TPl digEied TRBHEND o B8 pirzed by,

anal ysi s f¢mxxemple, high pdofogherme, liqhBbdhromatographiat(HPLEAY sathni§oes. U. S. A, 90:
10811-10815; Eichler and Houghten, 1993, Biochem stry 32: 11035-11041).
Pref20ably, tBy Sinldat’i s pegahi deatéridbrehatyisi substaatiaitye dr cassqmiallet fied o r ods,
or pins, as a solid su t, as for .exanpl e .disclosed by 5 Geysen et al. (
1986, MbICOMPRARR,hat 2933%9ammwt é&gtgﬂiaﬁ?’? St %&ée Bplgr 90 ofS(’farWCg type
may Consipgtyn@éleQfdePRPhdedaRrdiR, hrE By b BBIynREIBGtiRN dhk il

defi ned Vl\)ll tykrll egch olfO t he 20re{m no raci d?, y}/\lhereés’g'he&%e%g}egﬁﬁghglegfﬁhp

posi t i onsheasequences whichdtankiikinua reuraliy becupeng state, ¢.g.ba BNA dmgmiest whioh bsent ed
by the formul a Ac: XXO OZXX~CX-Ss,. .where SS i .he sol|jd_.support. Peptide

m xt ur es%F%Ih?P}?VS?H%% ¢ isﬁ?e\ﬂﬁeegn‘x’l&\é\gaﬂfé’c?“%l& ?f@?“at g’&*‘ﬁﬁl"é‘%ﬁ" recept or

o 305 350; ol EApLEhsEtc b Tieanbt agtc Bak TN EOGFS e RED. HPEBETdbS. i o
first screpnsmhid Mt iHearbitlpoiphubRofidd éhcb@ )

active dilp pti des arﬂgebtahenp'g lgctgtgd%“%}cba%saaagﬁﬁx?gl}]agﬁ {r?(%ulﬁr?glr%q}htg %dsﬁglﬁﬁn%
conpr i si iyt hasiticemgngineeredasing racombinadf edptiques, an addi tional residue (or by
internally nodifying the conponents of the original starting dipeptide) and
15 then scr eeByntpHrinined fem’ ok niaatildad eamplo rsucthas, derséxampla atpolyriugleofithé s
process is rei ter%%d_%gtil t he bi ndi nhg pari{ner having the desired

proper t i €3 O PORPEPIECXIACK IS isalated T, I depXFh fiog. dRasdRHEsToyraepfdhe
enbogy Meffyst, L ek@agﬁz HREXRBECLR il dohiRaP Bm™ SBETRE b biABASAGA oled
pol ypeptide or polypeptide fragment according to the invention to determ ne
t he resi direstlyfoinrth¢ hestpol ypepti de or fragnent that are involved in the
interaction with a hyal uroni dase substrate (i.e., hyaluronic acid). Such
anal ysi s i s cdheewimritdigoperiémidat dis used dereie aaforsnent goAnee chmpbdsedyof 4 n
general, a DNA sequence encodi ng the pol ypeptide or fragnent is cloned and
mani pul ated so that it may be expressed in a conveni ent host. DNA encodi ng
t he pol ypeptide or fragnent can be obtained froma genomic library, from
CDNA 25 derived fromnRNA in cells expressing the said pol ypeptide or
fragment, or by synthetically constructing the DNA sequence (Sambrook et




interaction with the parti cul ar anti gen-bi ndi ng nol ecul e can be identified.
The active amno acid residue identified by am no aci d sganNndweninepess! Y
one that contacts the receptor target {antigen-binding nolecule) directly.
However, active am no acids may also indirectly contact the target through
salt bridges formed with other residues 20 or small nol ecules such as Hz O
or ionic species such as Na+, Ca+z, Mj*z, or Zn+z. In sone cases, the
substitution of a_scapning amno acid at one or nore residyes results in a
resi due-@ulis'gllwm%dmﬁ@pp%,5%%}@8 pRAyTIoeNYgotides, op Jihonueleotidese ps related al | ow
for the dnsehalli AiiaRls G SHthdticCanatdffubl GheBin) HRAKERVia/ pROSphBIRLHS bSnddf (drt S
activity with tﬁ(g] rgceptg}(,)r. Icn suc cases,f)a dle?fergn?gpscagn?ng&édr%‘i ?16 aci d,
pr ef er abielatesin sirsctetadr variants wo symitheticc amal@gned Sthamef). Aflwsy white thef ermed

scanni ng, am no,acids are.rel ativel .1, neutral  apino acids. Suych am no
aci ds. | niOlBRRICLOIdET Dicly Spifes toasueleolids hefVeL ILWAIER e mplentide seighes

pr ef 8r r eghdyfAkagdsTEEtREB e @ré nATRING Jcbirbing 0 Will BE aA8GSobd iRk tHY tBah GRot NE

si de-chain beyond the beta-carbon and is [ess likely to alter the -

mai n- chainpludemyishipgts ssppeovariays aggoguasiiagludingy ta pptereptsicteddo, peptifle nueleic

because | &4l ] | &l r LWt s freq tly found
n bot h dsits ERYAS, PRSIHERME R R dbioalats bk, prlospinalef o it
Freeman gbdamcleid\icids, anddicile, TiR7éxactlsizdVbf the Bicdécule ddmOvarit dgpenldingedraghiene

substitutign does , 28tn Novenber 2Q003.-27 not yield adequate anmounts of
vari ant ,paaﬁcql%ro%rtpéwmram%oa&qlwc@aﬂg Ty apiher shert v lgngth, rgenewlly owi ng

Hé bP
am acg i i : - and
Cou. Concto bBuE R SRENRAGRHE Rii s FyE U @ ol ofer 5 ohECh o Fomy Mk, ™1
aci ds nealthoegh thabtrmt (fpelynudentilel’ sost“ancleics atidt i isutypicedlynaed rfot laxpeur in
all instgnces .and, may be performed before any active amno acid is

i dent i i YHEONYEIERHIdeSnst eric amino acid substitution is performed to nininise

the potential_digsruptive effects on conformation that sone substitutions
can cause. |sB¥t @P?eabé)mswge%cﬂ%gleav%ﬁ@h&mswtlp% o transational registeryp

Pol ypept j ] i | i I i .

(B G BTl B PSRl e iR 04 i PR 28 Bl lde fAh , o
(G Hb0, mhuey shat KjeNlynusleggde is(tBins¢ribed and Uz pal)feptide isTranslated( R) Lys, Met,
AsnThr (T)Ser, ValPro (P Gylle (I)Mt, Leu, ValMet (MIle, LeuPhe

(F) Tyr Tyr (Y)Bhépharmdieiadeallyfdcadppble \WiYerFiis niddsts sdHdiorlldquid éliertdilaehther ei n
can be used to detect active am no idresidues within different epitopes
of a pol Vp%lﬁmsa@ﬁas SiosfaS ik Ft BRoTATohs Upscig fomiEal oF SYemis GAmine RO @nt | on.
28t " NovgaReia1 2003 -28 Once this identification is nade, various

nodi fications to the wld-type pol ypeptide or imruno-interactive fragnment
may be made t bt BRe, LDt el ack ] ; : .

pol ypepti de/i WP ?&r{% érge tt%e rféﬁ%ﬁﬁ%ﬁ@égﬁg@gﬁh Qﬁ%e%@fyol}er?ﬁéo feg?rgtgtas.

2. 3.20. 4. patpingpefrmite acid rpsipuéschad|to Barantemdmyothetie andlygyes af thediampel dhu§ The
identifigation of vlari ant.s caa ab'sfﬁ?F be fﬁcihlitated through the yse of a
‘phage (o SR PREY dP 2P1ag, agf BOY; F YA L ARG A8 @fidFesifpgs i8 anp e
descri be tibomﬂatuﬁﬂliﬂ'occdrﬁﬁg lamBlooabiaMsudh: 4083 2ndARAB)analdi&! Q. et
al. (1991, CGene 109:13-19), Robérts, et al . ( 1992, Proc. Natl. Acad. Sci.
(U. S. A ) cgpespabinynggiplly Oeturting @mim acid, 29 881l 4o aateal Brecuing ading pcidSmi t h,
et al. (éq% Sci ence 248:1126-1128) and Lardner et al. 10 (U.S. Patent
5,223, 40 3ymie1hs general, this nethod invol ves expressing a fusion protein in

whi the desjyed protein lLigand is fused tq,the ermnus of a viral coat
prot®in (suc_hjr{i% t‘f"ﬁb m&@‘@%@el P &4 f’cpﬁ%‘? _e??l,usgé\fi L‘é”l“a_ﬁ%&“"é@af“%‘%t ein).
In one epiQdicRRA, cDNA bPDNA. Phe ehﬂgfpibaﬂlyq@&'rmed@@nﬁaf&hﬁ@ e 944130
peptides within the pha&g coat protel'n séquences. Novel pepfllde sequences
ar e genehudeatidoyesidues amtengthaut agenesi s of gene fragnents encodi ng an

i mmuno-i nteractive pol ypeptide fragment using error-prone PCR, or by in

vi vo nut at i onThe teEms ¢ pblynneleatidervaziaht sreféfite pobynatlepiigesidigdaying pitataatialon t he
surface of the age ar.e placed in contact,..with an antigen hindjng

mol ecul _eseﬁﬂﬁrﬁ’ea_g‘{é&ﬁtyaﬁ‘f‘ﬁb&d%}&'@iﬁ“%tﬁo&ﬁ’&ﬁ eptidgy ﬁ%‘lﬂenﬁ‘_’gé?rngglyi‘ e‘ﬁbdteﬁ i hef ar

| MMAT0 | RyUdRdE IR a rEfRENBA seqBndtingBr thRgdAP¥ S difiGR thale s B0RAAR iR fRrPased.
Phage that display 20 coat protein having peptides that are capable of

bi ndi ng Thesgernsalsp ragpmpassese polirmwtieatidse dn yhichy ehe tor anengemitcleolides bae al |
ot her ph fter,. r val . of und phage, the
bound phgég%:gl %cgiﬁd E’g %?ﬁ%rggﬁxgeﬁrgw Etﬁed'%nteﬁ%co%pﬁlr‘\jﬁgt %é{lﬁ@c%%&rﬁ,pﬁg el e:\ls can
be sequenced. In this manner, the am no acid sequence of the enbedded

pepti de or polypeptide can be deduced. 25 In nore detail, the nethod

i nvol ves (a) constructing a replicable expression vector conprising a first
gene encodi ng a pol ypeptide or immno-interactive fragment of the

o o o o o o o, o o - o B o



5 fusion protein on the surface of the particle; (f) contacting the
phagem d particles with an anti gen-bi ndi ng nol ecul e t hatogi pslaniber bH63

pol ypeptide or inmuno-interactive fragnent so that at |east a portion of
t he phagem d particles bind to the antigen-binding nol ecule; and (g)
separating the phagem d particles that bind fromthose that do not.
Preferably, the method further conprisbs transforming suitable host cells

wi th reconpi nanf, phagemid 10 partigles, that bind to the_ antigen-binding
AU v REVA bR RS R R T
in this gshRtohdGnbeARMdhol asSreftiéiRe polytiiElcoRIY wikretd tht Rfielell PERALLIBSHRN "

regul atory elenent, and the culturing conditions are adjusted’so that the
anount oretaingrithe biplogical gunetipmp ar @rivies oflithgrefgienes polyauclpetideon@he dgynsof t he
fusion pLotein,on. the surface of, 15 the particle, is |ess.than about 1%
A'sor pr cRePufpRide NEa e S6iat abd s gD A LR By SRR Hetitan one
copy sof {dr@antdisi on protein is |less than 10% of the amount of phagem d
particles displaying a single copy of the fusion protein. Mst preferably,

t he amount is“P&%ﬁeﬁuﬁ@"’l “BEIAdeTYARH Cpdodtnt dreubd BintBRSHARLeably Rer8Rb ga'té{)teﬁe ONA

vector wll further contain a secretory 20 signal sequerice fuse

encodi ngpelaoier efaminotacist residuegandytp aprianie andhsynihetic mnalngessigf thesamee Jihuat or y

el ement Wi r e te red pronoter syste are sel ected
froml acmf,g‘l E?%E%pﬂgﬂ%ﬁ%é?@r%)&ggé% ‘r%{/hrl)(f%o% ea%r,m ot Re'ﬂcﬁrgsgﬁ%sslﬁﬁat ase
pr onot er symidlicC ashinatiralbn soccteingotminy 0id, nauchakd ya tdhemital hadloput | o1l 0y a
hel per phage selected from M 13K0O7, M 13R408, M 13-VCS, and_Phi X 174. The
pr ef ¥ r e QOTResPRRAIng BatyrAllyOcurTing PO acidas Welbasip apbyrplBocymingpmingiagid s t he
- M 13 Phagg gl%&e 1l coat protein. The preferred host is E. coli, and

pr ot ease- g Icilent strains of E. coli. Repeated cycles of variant selection

are used to s f0 i hi I 1.0 i ndi by the phagem d
sel ection of %?fei P et; oéﬁe%@gégl 5 éhg%glgstog EQP Qé;lt?d\és ?I{e{}'gtc?&eb&el%%? %“br(f%’e

sel ect i oacidy bhesbecnolcpised By alifferent aminoratids{ Phageln vhdest®rlt inahie attnthel Vi ng
a first 30 region or  selection of amno acids in the |igand paql ype&t@i de,
addi t i on&PME GHBR asHdspmay s shangpd e iashers With heradle siyie MIPPYHEH &V1BENds of

the {4 ga Y j ) : i TSN are
opent d rane RRChaHR, BE Tnc PR BF hd HRNRBERS (A BIRRE b ARG A7
Novenber degéibed heBfinaftery p scoritingly e palypemided variantsniab | used kgrgineencatmpdss hat
the am ngo acid.resi duesg that formthe bindin i p, of .the_.pol ypepti de or
i nuno- PADEPRAES iat P ST e R eHROTE RERTLLEE R FHRLQE BB ki e
on di f f efibinduBihits of the polypeptide. That is, the binding donain
tracks with the 5 particular secondary structure at the binding site and
not the primapy Ghiibet 4 Reant 31 Slig RRRLANE Whichl A SRRdWitH a Rfard¥rTgACed
into codons encoding amno acids wthin a particular secondary structure at
si t e di iseeapsbleanfaipitiatiog thérsynthesis pbHa poimarhextqnsion prpduatdn she preaence fya wi | |

h th tial to.int t M th. t he. antigen- bi ndi Lecul e. .Th
ohagen SR RyDmarRing hEmR: o Thb Aol is; DRy ke Bt oL sRpRNRy
~encodi ngefﬁ&e@?'iﬁ&%ﬂﬂiﬂiﬁti@ﬁ bhﬂU&lﬂQhérﬁitﬁ_feggbé \dBuble3eaRddd. ( ROprineCmast bele 1 )

to a second pol ynucleotide (g‘;‘)lynucl.eotl 2) such that a flusion protein is
gener at efufdigiently longte crirpe ithe syribesis of | exéansiga progducts yipj thelpreseacec ofitthe

protein f p , I Voo bt hage M.l ene,lJ 1 coat
protein, gggﬁ}f a}t_gogn rrg%fq’ ?’t hz‘fr}éej(%&{gﬁ}ig)g ?@lﬁ pg# epro %Ptrelg‘gﬁ §%t‘38‘é‘é ﬁﬁ%{g’d “‘21%25 be
accopl i apglitatiyn, tampératung tobe gmpllyedtemiplate teaétivnacopditions, dthér réi%eﬁtspﬁlndi 15
plasm d that cgntains polynucleotide 1, or by inserti nﬁ%gﬁ)l ynucl eotide 1
into a pAPYrreaf primers: &Fqs£xample, dapendingqn (s complexity af whe targdd seqpense, et ween

pol ynucl i : : ] i 2, i : j i n nay
be. | nsor PR HELbAGE BAREH UG Xoh Afhe'ls B3 AR BB GNES sl BRIET
UGA ( opelcin ¢aeainffewercmmiqoitide ré3idies. Brimers canMedamgbipolyngyledtifosparch as droRow:
New Yor k, ., 20 80 es, 237, 245-247,  and 274). The termnation codon
expr esse&b?‘ﬁ 21?8\)(;"%{?9@@%&%}1@‘5‘% t‘b%qu_ kilohases ormpige Ps‘%?rﬁé’_%il e@;leqt%tq be

pol yspicl emvseiﬁﬁ&u,pe&hﬁkﬂlﬁafawuwthws&mauée bt R lra;tmcﬁ%}c?lgt I?sn&{s%fggﬂ o

attached. However’, growth in a suppressor host c results )
synt hesi $ybfidigetandt apive auamtditei & dlie finigiatiopraft eynthesiuc h Byufpubstaatiallhost

cells co [ RNA .modi fied. toqinsert an .no.,acid in the term nation
codon pocoRplaftale MRl REuwh? e Bibt: BatbA? Boiplstheb i i ybRaLL

det ect abl e anpbunts of the fusion protein. Such suppressor host cells are
wel | known and described, such as E. coli suppressor strain (Bullock et

al ., 1987, BioTechniques, 5: 376-379). Any acceptable nethod may be used to
pl ace such a term nation codon into the nmRNA encodi ng the fusion

pol ypepti de. The suppressi bl e codon nmay be inserted between the
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- 28'n Novenber 2003 -3l first amno acid in the phage coat protein. \Wen
t he phagem d containing the suppressible codon is grown agne govewiter 2669r
host 'cell, it results in the detectable production of a fusion polypeptide
contai ning the pol ypeptide or immuno-interactive fragnent and the coat
protein. \Wen the phagemd is grown in a non-suppressor host cell, the

pol ypeptide or S imuno-interactive frégnent i s synthesised substantlally

wi t hout f ion to c n due to fern nat.i on at nsert ed
suppr es s‘i" é PFS%PGTY“@E@B&?%QJ%L&%& he é’f‘“ﬁé&on{aﬁ‘st e "Hﬁlﬁa@ﬁfﬁp g ? cel |
the pol yegplatd® which)bish®signed t@ﬂ%mw bitadisfis a6 &3enthes Fof Bkdmpslélendn0 t he
absence of the fused ﬁgg e coat protein which otherwi se anchored it to the

host cel qompi@nqrrt@rypmc ¢ irepidusp capnbaridacheddp dhe 51 end phfheenrimerayitbethe| t er ed
at one or s ution,
del et onrem *h ‘%jlef 8%%28%% tgélrrl[@l é%c %E)“jhegl&lr%%? %ef{ gﬁ)gatgnc% Qﬁ’teh;é

pol yﬁeptndiﬁcdwiplerﬁmtﬂ@- hidleostiiet regilubs agrestrettth af rroasamlrrt;ﬁementaycm:ﬂmden t he
conpar odHiErs FHOS AT PEREUTE? S RATIHre BB PTG SCaeacTBSyB IR e  or
15 fragnggph 1erﬁérﬁ£ﬁtp§mthﬁtsbﬁmﬂhé @k &aﬁiﬁatwtéh H1ih SRt lahd tHePdbyGbrritt

| east one amno ac er amno acid In one or nore regions of

t he nDIem&hqﬂﬁiﬁmwghﬂmﬂabfmmsxuamobpnphoﬁnhbdpmMﬂa vari ety of methods known
in the art. These nethods include, but are not limted to,

ol i gonucl eot i dléromsedirabadomm@emleshalﬂmi to asspetifie seguieageoesibssegaerdeser i bed
bi ndiing $ibesMpIror RoanoRhes dRIBEUIE N Bkt PUERABY HEGHisndiecen SPToBEppkelid < o a
-sui tabl erpmt {4 X stg,ﬁhc@a &Q;%Qé ﬁlap%% to SRiNer MLER A%ﬁﬁ%?ten %ﬁ@n@@%@
cellulose varlg acry I c copolyners, hydroxyal kyl nethacrylate gefs,

pol yacr yimcrtelaacxd” tholughwompbamydnitary (bam)]bzym sPrObys oay bmﬂmargnt nacleiciaoidsc

carriers nd the |like. Attachment o ecul e to t he
a1 niagRBE oBPla e sty T BB PRS Ao RNRE S gensy | s
(1976), &f theYybridisdtionRenGitikAL Wrobés dah%azweue&ﬁirafu yairimfReRpt of the

anti gen-bi nding nol ecule to the matrix, the |nnDb|I|sed target is contacted
Wi thysthe |ibrepy i %@&ﬁﬁ%gntpﬁ&}ﬁd&k%ﬁdél’ﬂ@@ﬁseﬁmlh'r9f@% U h@l?h&l&ﬁfde

binding of at [east a portion of” the phagenmid particles wt
i mobi | i foeoied sin gére bgCheionanagpulsgtion hténmimdlamdomso aj fooh uwit mgrpally famiddn

Bound phatitf oreh artiele. B2 edshiutnt ol BTl b i e Ayt fp SifeeshioR”:

i mobi | i ¢&for. A8enerdiyy SR expPddsiol vertors SREIREOtradkeifiRRaAN ah€ drdnsRibhdlose
having a low affinity (and thus do not bind to the target) by washing.

Bi nder s myaﬁéyau@lgr@@icakwr&%mwew.ﬂaﬁqmqw%aequawet by a variety of
nmet hods. These nethods include conpetitive dissociation using the wild-type
liga¥d, alter BMg“rpwmhdwmpalmﬁmd st iemsent, 2 palypeptideomedk weing reepmbinantr t . 5

Sui t abl [ | dth

Post “cer IeBRRhAEt - uRien LS S A st AT SRR IRRRFOBARES, 57 he®
h id t | Th d th L ecte d, th

e acti on pr oB¥s TPt pBagda” ahave e e EHCPUHLAOh RS APl he

desired gfaf 'l%}oity chéthichl fatu, FREviaRY ﬁ?%ﬁyﬁ’éaﬁyslﬁ&ﬁfﬁaﬁk s@nzﬁ thaalldw tHenal

drug deS|gn Variants of naturally occurring pol ypeptides or
i muno- | d@tecptmof\as:oﬁm@rmmmsmg:m afitiggn-bindingamplecdanndits tmgetahsgcnbéf he

obt ed, usi Rg the s of conventional ar of rational.dru gn as
Por oo ogeh, HOGSIE S50 SR bl B ool p itudibioRSiambitiHof 2
BENZON ng@mau%,sumsmb&%a cBRs od thtexltieads, Mhidkrda@r d, Copenhagen, 1990),
NbPherson A. (1990, Eur. J. Biochem 189: 1- 24), Hol,. et al. (In: 15

" MOLECULAR REGEEHEL M. aeHEMH ChbreNNDrelfl OFEMLCALM E%%'H,E'\ﬁw 1&?{?@%&% S M
(ed.); Royal Society of Chem stry; pp. 84-93, 1989) %t198
Ar znei m Fmds@ns, a@gl prosahce onsl)senﬂmf ceptainrganic @ql%ﬁs dﬂgmg\hymémtldnntTheEd

Engl . 25 777 L.n accor.danc he ,et.hods convent onal

doai an. - TIRRCALER ifkslFy. e Bighet il i8S R BOBER oft PRl SiealsBR ey  ng
mol epul eﬁnﬂiﬁﬂﬁ@e@pdlyﬁﬁmo@ﬂe@mharmb@néd pélyanldotidsommon wi th the structure
of a "native" w | d-type" pol ypeptide or inmunointeractive fragnent
according to t“bﬁma PHESHnRIdns T Rerd 46 RinbfeddthnéAng GoHié LONHifiAR unat whidRbhiys from
a change in a particular group of a binding nolecule can be determ ned by
measur i ngolwn@clwpi&euhayl%f a dugtpdraapensy of ceppiseeatary basespwillvbbridisee Rt i ve
pol ypeptide or inmuno 25 interactive fragnent and the putative pol ypeptide
variant. In one enbodi ment of rational drug design, the polypeptide variant
is designed to share an attri bute of the nost stable three-di nmensional
confornatlon of a polypeptlde or |nnuno |nteract|ve fragnent accordlng to




20 The carboxyl group may be nodified by carbodiimde activation via

O acylisourea ,; formation foll owed by subsequent deri vidghgvember Dyoyay of
exanpl e, to a correspondi ng am de. The guani di ne group of arginine residues
may be nodified by formation of heterocyclic condensation products with
reagents such as 2, 3- but anedi one, pheﬂsyl gl yoxal 25 and gl yoxal. Sul phydryl

groups may be nodified by methods such’ as performc acid oxidation to

cysteic acid; formtiaon of rcurial deri i usi .

22 Shi or SiEg Faot o BisisRRE Jsnfncd SlhbRlent 3hg, Reblis yopn, the various

2- chl or egmpentnts frefért 'dAARE MYbridiedtivny | Geresallyy safiigend etnditivid avé belécted to
mercurials; formation of a m xed disul phides with other thiol conpounds; 30
react i obewabowt 19etb @ORE dewerrtharethe dhermal melting nointdT mkfor dhihsnecifict sequengr ef ni de;

car boxyne lation with |0 cgti Gn agi i C 1 de- _and .

car barm?l %?'%8%‘%‘% e Qh%ngpolit a }iré.']ll ntgc gﬁde?ﬂg%tﬁhﬁglv%? 8‘? l%‘b@»ﬁqg'gilb -35
Tryp$ ophad pHy ai Whieh SUWoﬁwta?dkefqh&&e Hybridisestorl complsmetiny! pobeon of the
indole ring with 2-hydroxy-5-nitrobenzyl brom de or sul phonyl halides or by

oxi dation wi theNBER %H%h@i{pmﬁaeze&ydeo’swaserdegéfémesefe&@ytobs Jiﬂl&qiuﬁiej@ﬁd@y
nitration with tetranitronethane to forma 3nitrotyrosine derivative. The

i m dazolfermednig vérto by ihesmagipnletior of & pelynugledtiderinii # fosm 1o nrraalhboundiy| at i on
wi th diethyl pyrocar a A j: i ] i i -

der i vat oL Eob SRBRE T, MiybtsboisRbigl Ml b i 3RO BSE b af Sfression

der i vat iveeer.duGen€ralbg,p biohe espradsivas ivectonc insiielebtrbnseriptiond! dridritiaaslational use of
4-am no butyric acid, 6-am nohexapojc acid, .

4- ad no TeEHItarlymIckolids PRrRrARlY Nioked tocthe polynucleotide.

4- am no- 3- hydr oxy- 6- net hyl hept anoi ¢ acid, t-butylglycine, norleucine,
norval i ne, phksomb gluged nto, daspribani srguercgr dighatigaships tgﬂté/ﬁ?l fWainPhe mosel/ or

D-i soners,.of .m0 acids. A.lls u I 1L.NG: acl t e 2d b
the” or esahoucROiAS, 8 pBbmeplides SheiBls sPHBiHES sedinfl, SbBalER FERGV 20 o
aci d a- agéquehed Yden€ity’Ci‘BerdertBEd) Of dedinby |ibetitity’atied “substantial identity”. A
BTt et A DT TR K W
o ki ¥ \ il i 5 D .
b oo arcpiis” BAHEBIRGIAHAE st by REOIARIES I B o Ko
AM NO AQlolyriucNotideshmbypleacti pemprise- (k tahsequengier(i.ae onlyNa pertion efstharcagipiese
TS RIS i ) b R At o
L- N- met hiehhenes N@at 14\ diRdrbet "Bétwes ithe t{vol\bél?ﬁl‘fblédiﬂéb,eﬁu'aﬁce comparisons

y

L- N-met hyl'norval i ne L-N-met hyl orni t hi ne L- N-net hyl phe al ani ne
L- N- net Hietywean! tvedor mpgy)'polspelapiédes 2p0apicaldy perforatsd\byrompaang seausacesdfd ~

NON I AM Cl « . . » . .

D1 &0 e on g0ty AR aver 8, soomogrison mipdow’, to idendfy and. compare tgeal 1y

_rypt ophasfons of édaueree-siinit@ithy |A Sdonpared pheioyt’ atfarsi toalcohceptidl\segratntdD- pr ol

i neL- N-net hy| et hyl g{_l yci neD-ser i nelL- N net hﬁ%lsé t- bu%sﬁl gci nep-t hreoni neL- norl

‘euci neD-WPIFRH bheontigyens tesidnesshab s samprrgd 1ia FRferents SHaRsBud B SRBPRAAP nea- m
et hyl - y-@gm - i - ARAITIeY agagt hyl ar

gi ni nea-@n@ﬁgﬁg%%(gﬁente%dgﬁ %ﬁ?%@ﬁ%?h@rﬁ%@&%ﬁoﬂgwmﬁﬁﬁgag%ﬁ}g ?’%3| al ani

neD- a- metbhthe aeferantatsequemet yhiok does nbtcompiiseaadditidng| arydaletionsNfgrdoptimalobut vl

| yci - a- hyl gl i neN- (2-am ) gl yci neD- a- hyl hi st i di neN-( 3-
) St oA o B RIASTCET o OPABRL AHERBE. AL HIROtED ot cEigndny | oo
ci nea- nw&i@&@wm %fﬁﬁ%ﬁd@kﬁ%& BERpE S Cin i eV MR Si@RisneN- (2

- car banyl eai yl') gl yci neD- t hyl or ni t'hi'i neN- (car banyl net hyl ) gl yci neD-a- et h
y| pheny| @4 BESTFLY, dASDAy and IIPAGTYc im &3 AVisennkipl oendtica cdoftvee Ragkaget hyl ) g

Vi na. TR b SRR G B o, TR B MR, S SRS ESE L, P
| yci neL-iaspaetiby hh@ Ui Bt altgniinb vl d. igkultthg br tethighesepdicanagechoniology Bydmor | eu

ci neL- a- net hyl norvati neL-a-nethylornithineL-a-meth 1 hen | al anineL-a-neth 1
rol i3fe thegompagspanpadowpgene pHyRfiberariaus methads selested g Reference also

L- a- met [ - grpt[ Hhﬂ.@ i J5E '

N(N(Z%@?Efé@fh&’? Ry %’L%ﬂﬁm yF{“ng yCl ng&éﬁﬁﬁl'eQﬁsclosed by Altschul ef

1- car boxyi-, 11907, Rudi pleédsyRese25)3389nA ndetailed| discussian @f NEjicnob\BATbi©Nah baM NO
ACI D L-az et hyl thr i ng L-3-methyl { yrosi - N- met hyl ho enyl gl ani ne
N (N (3 TR R TSR, A ahed ahot e hGP O pEicRls T SR SRR RS he
use of crosslinkers, for exanple, to stabilise 3D 5 10 15 20 25

conformati ons of the pol ypeptides, fragnments or variants of the invention,

usi ng honobi functional cross linkers such as bifunctional imdo esters
having (CH2)" spacer groups with n =1 to n = 6, glutaral dehyde,
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i nprove their resistance to proteol ytic degradation or to optim se
solubility properties or to 10 render them nore suitabl @ganNaambeN2OOIENi C
agent, 2.5. Methods o~preparing the pol ypeptides of the invention
Pol ypepti des of the inventions nay be prepared by any suitable procedure
known to those of skill in the art. FEqQg_exanple, the polypeptides nmay be
prepared by a procedure including the steps of 15 (a) preparing a
reconbi rWﬂgy&%dﬁgm,qgmqgg&m@eﬁg{g a nucl eotide sequence encoding a
pol ypeptide conprising the sequence set forth in SEQID NO 2, 4 or 8, or
vari ant or dewl | Ve ; i . 1 | I
{Tked 1ot r e {egilnde aBfuey Y FRANSRIFRIET, BRMEAT Bl SoRELARY )
i nt r oduddengicalhen a evdedtideay-nywiitotida basio b ée amiricoacid-by+anthd aciddbasis oeédg 20
(c) culturing the host cel), to express recanbi nant pol ypepti de from said
% & &bty

r econbi NEREOR Sty FRIEPASPR-qe Thusa @ (B§Teriess el Hgauenee ¢ i felepated Bt i de.
Sui t gbl H ! Sftd Fatgr et WS} j n any
one gf &Wéwkl),ﬁﬁ%hgfaﬁ. Z%Jag‘%gerecodﬁ%ﬁgm%pol ynucl gg?‘??g{eg?ﬁe[?% ably

conpr i sdbe pambesrof pasitieps atswhigh thecidentical hualcipagidibasa(ag) A, Te@| Ge Btdrrihe

extra-chronnsonal vector.,such l asm.d; Qr vectar that. inteqrates
Pt o o MGTRRCHE R SEirebia etk s heB, S5 LG o Pt 5 B B it b
nucl ei ¢ Ag| His)MAlsh, GR) s Gih, I09s AR M) d&uss intHoth SRubies t6 §leld #e eRlnfber
expressi ogn. Numerous types of appropriate 30 expression vectors and

sui t abl efrayehes: pesitionsgdiwiding the supbesaf matchebpesitionsdhy theytgtal augber of

28 '1oNo > - cel,l ' 1w, iptiqgpal and
fr gl atsnehs Fohé windol of SagRRlort e e WA ald MuldARRE leb R,
_pr onot erbyséeuengidd the geerentage sifgregqlierse jdemitysForr tHeopwrpeses bofthie ngreseint s,
transcriptional start ang stgp sgq‘g‘gnc s, translatiopal start and

t er m natNYMtiORq eaMeace adenfily” o Nl & understoed | (0, mean Jthe anatel perssREeeT uti ve
or indudgd j 3

hvent | e BB RS R b e 2R SIS Rl Orom
hybri d glitaechi So8wareaengivedsingeCel, ditdntSouthf Sam Fartcisen, GabifqrniabiSey). uding a

referre odi.nent . t ression vector contains a selectable marker
ISenelglo S?%'%g‘i%l cge\ﬁ?q&tﬁés g%%a:lgt eg???cd?‘?%er“é%‘é‘f‘%arcﬁ%’ap?{%‘tg @'@ISPé‘f’a@el ection genes
are well kno i,n the, art and will vary with the host cell ed. Th
expr essi on v\é%f oMy & glf*‘%ﬁlﬁ?@é?‘“ﬁﬁaf’ﬁg? &qufé‘?‘i’dgfﬁ%ﬁ‘\%iac ‘%f"b‘?lﬁ‘%}ﬁ%led by
the exprsisednforeetaple,s Brolhal plabfid, CeRiERiopRAYe, RR! YRAPHIMS, Afto tPRIchnyent i on
is expressed as a fusion pol ype[)tl_de with said fusion partner. The main
advant ag@hanclegtideoepnder insasted or slonpdit Avgcion prefersbly sontaitsronie for owré vniqasd/ or
rificatl.on:of i i | viRent i In order .to expr id fusion
Pol ypeptridctdh o' fhd 434 32 ABUREH bitGronfs Btk L8 ERed el £dfF: ne

i nveot i dacluding atthigecsdll GStidsae o 8 ptapeniier defladr tishe theros| o2 tble GRRLrabRAGIKY
frames of the fusiogn partner and the pol ynucl eoti de coincide. Well known

_exanpl edhéfeangaicoRf pther dekined; hostyguch hat” thee clpsed| peguencs tiv, repmducible.

gl ut at hi = B ( 1 : - ndi ng
"~ protein f%&%%}%’?ﬂﬁgggﬁf%ﬁ %ﬁneau{{@g&%%fy\%ﬁ? l%ugg g@ég%ljr’ ? ?'éﬁﬁygéﬁtf)f;&lgts%% for
i sol at i a3 anf exttachrbumisomalpeititpetht iregidatioa bf whidhyisdhdependeagrofhyomdsomal he
urposes qf f.usi on pol.ypeptide rificatjon, affinity chromatography,
lrOeI gvfantre F‘P’be%gf’?ﬁ lhgg?r}o?ﬁ f’k?sgﬁ Fﬁﬂﬂ?fogiaala yaé‘r %"t&@{%’ﬂ?fpm%-e,le“?ﬁ%r)ﬁ)ge; ,
and28i ckfinichPém&RRRY, tor Céﬁ“i&iﬁéfaﬁ@h{oﬁﬁis&%e.r eﬂ&ecé&&eéaﬁmds&%%{ ea?#?%caaagefé?t rices

are available in "kit" form such as the Q AexpressT

usef ul vassuringlseEaplicativnn Aermatively, tha cedthecanlimromeovlaciGSiheplintréduced inbm
system [Jn,a pref.etred enqbodijqent, the.reconpi.nan ol.ynucl eoti de i

express etbe post tcﬁlg 1} B ?@Hg‘i‘to i gerome2 giﬁ?ﬁ@ggﬁ}?%f@? é‘ﬁﬁh e 8E@ms%ﬁé?mr e
fully hengi @aicheit -hadrsdeh eihtegmécpn Aaetioe synehl clanemiprise 4 Rl fvedtdr 9 €N
fluorescent protein (GFP). 30 This fusion partner serves as a fluorescent
"tag" whldsmigy (wmer mase geliosnopplagipidst Whishgpgether ¢anlaintthe totaloDNA fadbeiti i ed

by BhuoriGRGRIAEE ix{a) Qﬂeoge(h%% oqrthpffosft lcgl‘ﬂ/ o?%ttpaqgﬁc{s);n. H%g cl%:itl?e E)P the vector will

typically depend on the compatibility of the vector with the host cell into which the vector
is to be introduced. The vector can also include a selection marker such as an antibiotic

resistance gene that can be used for selection of suitable transformants. Examples of such



a - 28" Novenber 2003 -40 is useful when assessing subcellul ar

l ocal i sation of the fusion polypeptide of the inventionpgdmndvembesS2bed i Ng
¢ell's which express the fusion polypeptide of the invention. Flow
cytonetric nethods such as fluorescence activated cell sorting (FACS) are
particularly useful in this latter app]:7i cation. 5 Preferably, the fusion
partners al so have protease cl eavage si'tes, such as for Factor X$ or

I oAbt AN BB i B bl k1

pol ypept ¢oderd resistence Ny &y atibidderi@hammin hhe A418qGehaid®) MiRPdki/ds geal t hen
be isolated fromthe fusion partner by subs,eguent chr omat ogr aphi c

separ at | Which eonfersaesstance to ke antibiotis hyigrgnydn Bhe i nvention al so i ncl ude
within their scope "epitope tags”, which are usually short peptide
~sequenceg for which a specific antibody is available. Vell known exanples
of epit e&eangmmm:@mﬁwmpwﬁwwa veriantp aud derivatives eadi | y

avai l abl e include c-Mc, influenza virus, haenmagglutinin and FLAG tags. The
stepcof in rlodu jng {nto the h s .teﬁ.reconbi nant pol ynucl eoti de may
be lg ef fecCted 2y et ng transfection, and

! {1 At by OF
transformati | i 1 d n the host cell
enpl oyed. Sugﬁhcnfélp ﬁrg@ el‘§o:fe§éllr Mﬁg%ﬁb{%ﬂt&ﬁgg’gg& (gcg‘ltq?rfs“f%&f fedugpge set
Reconbi nfonth inoSEQ APt Nk s8,ofhichesotresymints 0 anaytulepglypahtide dbbinddUfrbmr 4Ng a
host celgl‘é}r nsforped. wth anfBﬁx ression vector containing nucleic acid
encodi ng™: r‘ﬁa@‘(}p gsefibedgoss; bg?@%ﬂaﬁ?acti ve fragment, variant or
derivative according to the invention. The conditions appropriate for
protei n expr elfisPifn empPdiment, thej reeprabipant polyneptide aayriagkidon ropepsidd t he

hostygcel kS, ' 1 al . g ' rt, .fhrough
outiThe ompii 8 sehio'F R HIME D NORNG idibaibal Adhb BRefky et
pr okar yotr eariant eudaivative of those Acedrdingbd titbinkastionctdd providee X RécdRstifnt Of a

pol ypeptide according to the. invention is a_bacterium The bacterium used
may be E%rgﬂ?i??rcﬂ‘?lépe@gifiﬁacﬁ?rld%&’t g%r@ Eb ﬁ(ﬂezhé?’ EC?‘C%?‘PPW&? apleades pepsidet cel |
such as, adcBfdi¥RBEEID NG ERlskFin ithe WRH ahB1ypehtideSR ot Q{j lgr us
expressi on sylggt(em qhe reconﬁi nlelllnt per ot eia%%r@ybé)e cg%ﬁ\(/ﬂe%qgﬁﬁ ﬁypir\@éasf ed by
a person skilled in the art using standard protocols as for exanple

descri bed i SanRiR@k-in@kactive fraMabiGEULAR 30 CLONI NG A LABORATORY MANUAL
(Cold Spring Harbor Press, 1989), In particular Sections 16 and 17; Ausubel

et db5., CURREINIm@RIHXtEel MapilehsUnNy Be QideriNtiéd) %BordeWo San3ORRita 1B C -
1994-1998), in particular Chagt ers & 28 n Novenber 2003 -41°10 and
> [

and Col i Bjefedyre kpown @ntierpyt- NUEReF methatnaydrcladeo geneniting a &

Sons, In ! E ~NeR. And. 6. ternatiyvely,

t he pol y%ae%t I Eg}f&§ ?%%%@Sﬁeéﬁg;@;&hg éy gp @gggf?@é{)ir\{/@'sfgforg hg&'pwé?ﬂr}gotﬁe_ may be
synt hesi Segemsitogn snimal| and dyettiesars immusotdsporsbas thesatinab sSechaspiazer i bed,
for 5 exagg] & in apter 9} of At herton an S,heﬁ)har,d (supra). and 1 n_ Roberge
et, al ( Y8o®cludg prdugtionsef elomonts that pratec) said prisnal againyfinfestion by abadiesial 3. 1.
-Po~rucl gRties 88 ABRERALRIVBRLY ' |V ERLIPB; | |
further jﬁofréovi. des a po:a'?/’nul?ﬁgo?%a?ﬁgﬁ%%ﬁggte%@g&gﬂyg%gg? ?éﬁeewqgﬁ éiprﬁgarrent,
vari ant ancoxding teany wee af SBXIDNNO: 2pboe8 oQisaldiagterialspegies.ynucl eot i de
conprises the entire sequence of nucleotides set forth in SEQID NO 1. SEQ
ID NO 1 corrAlgaatiely,caraimmBidinerative Samunn eyt Ricngfieddly C6iRbining a
anplifi cfati on ai vvill be. nmore fully described hereinafter,. %’hi S _sequence
def i nes: Irggment of apolypeptidg,comprising & §6qyangersshiosiidn @ay oge of SEQIBLNRQ: 2, 4

nucl eot i gg L 9f 1 Hindi ' : r .eotide
481 15 theauhn g Sh ghifen Snding A RARR, EAALIN (BTG sUBOUREHEE,
nucl28ot i atd d@eginghtheyghsenoe lodfat catgugsld Gomptising fseidefragrhémnend iy antigadi Ng
frame enlgo es aA%rf?cur sor pol ypeptide conprising a | eader peptide encoded

by nucl e fge e et'hrough 540, and a mature pol ypepti de encoded by

nucl eoti des 541 throu%g 1602. Sujtably, the pol ynyc] eoti de conprises the
sequence set Frigri i tesyt E_Q’qrbc‘ﬂlﬁ ragmait fprj ipuRgROreact Kty Hbgle_tql?@"?methOd: a
af or emenyirRAESk RLERLTEARIHNS fn{agm% R84 td MR cEUROHES gﬁﬁcﬂﬁf faBhGh Yo BE
pol ypepti de.” Preferably, the polynucleotide conprises the sejuence set
forth i nussg@o|dbtaiman7antibledy thatocrosssyeacts svitho theudtize tantigerb 4 Thieke pregittive

nucleoti de, 1602 and .t hus encodes the said mature.pol ypeptide. SEQ ID NO 5
cor r3§s ponge Ogsomﬁﬁ &F eb8ferd3%“ 2%‘1“‘1‘%(‘%‘3!1 O‘S%b%ytlg‘ﬁ@‘?% Sg&egiesaﬁ?ofof ﬁ%ﬂgﬁ codes
the | eader pol ypeptide of the aforenentioned precursor polypeptide. 25 3.2.
Pol ynucl eoti des variants In general, polynucleotide variants according to
the invention conprise regions that show at | east 70% nore suitably at
| east 80% preferably at |east 90% and nost preferably at |east 95%

o, o o o Y o




_ . 28tn Novenber 2003 -42 variants may be determ ned by conventi onal

techni ques. For exanple, a polynucleotide according to asy Ndvembder 2663 | D
‘NG 1, 3, 5 or 7 can be nutated using random nutagenesis (e.g., transposon
mut agenesi s), oligonucl eotide-nedi ated (or site-directed) nutagenesis, PCR
mut agenesi s and cassette nutagenesis_ﬁh an earlier prepared variant or 5
non-vari ant version of an isolated natural pronoter according to the

i nventiqn. .0 igoncleotide- i bse | pr r met hod for
orepar i At BEEAGRE IS, ERMENRE o M HOOESD Aol RLERA R JrigRE

i nvent i grediclive sndtifris mhAyUse hased\6h predivtions ofhyldaephalidityas foif @anplad@atibed

descri bed by Adel man et al. Briefly, a polynucleotide

g (1983, DNA2:18}?;,2.
accor di Ry Kode an Deeliftie (1%26/  MokGiol 1531055 137) and Hopg and Wepds( 1983 Mali si ng
10 an olyj Qki L2 j ' : ,
aher oi n PRARHC2ERR) A8 R BRI DI SRSy (RERR: B Wb Bhted B
bact%®r i ghbagad Fasman (1078 Arine Ren Bivchemd4aR25 bA7€nt DNA sequence. After
hybri di sati on, a DNA polynerase is used to synthesise an entire second
conpl enment ar Gentratipd peptideh fragmems adonsistied ofi 100 td HEsresidaey peovades optimal

ol i gonucl eotide prinmer, and will code for the selected alteragtjon_in said
parent ErlischeRtidee as smalban &rox as Jargg B &§ serides PRy worked sioesstully. o §uch

nucl eot i j I i [ j 1 12 to
1S moe e Baddil Badiified S henfiBamMPboutied €4 GRALCHBRENRRUM bt kiR 2 |0
si de of linipet hembewmin @§).H} odibogint serunh elbomim(B8A) aF fiorsexangle desctibed it he

ol i gonucl.eotid il i di se gper e single-stranded DNA tenpl ate
nol g@ul gihaﬁﬁr%ﬁew {%E{)?g'f\%s“@g%etﬁz Qﬁﬂé’ﬂgégd“%’ﬁt hose vectors that are
ei ther derived from bact egi!?égage M 13 vectors (;fr t hose vectors that
contain a si nge@eRIqes ABHDGHREGLO SrMynite rmamappt asfor grpmple discussedabevsy Vi er a

et al. (Axﬁﬁ%d)é Xﬁféﬁo%%irgf‘ rtﬁ(énﬂh?i]velégég?}ent m"ﬁ)egﬁ&e ﬁ@h‘ﬁv&lﬁé}\lt thes Péﬂicfaewﬁyt at ed

may be insert Intd one of the vectors 'to generate single-stranded
t enpl at eelefted haytthembodeteimigédbys tadivivhauinbasspy at BLISA akefoc insknde désoribedkanyl e,

in Secti,o 25 4. 21-4. of. Sanbr ook I 1989,, supra). Alternatively,
!the si nbp@gﬂplgﬁdé& ﬂ“gﬁéﬁé{f@‘ﬁﬁvlﬁgalgzi%%é{%%’f)‘ff’r@en;ltouri)ng doubl e Is;/ra%ded
I id t her DNA [ tandard techpi F . ti th

D o AR o B oog et L B PR SR Sl v e

si ngl e- siyrandes apRhditfctbtition St B@%ammfb%ﬂaﬁ;ysaé i@ RyeFORAGW GR Sthe ArtDNA

pol ynmerising 30 enzyne, usually the Kl enow fragnent of DNA pol ynerase I, is
t hen addix¢mplarygyprotoesls Ser ah@bcm%rmré'mholawgwnandllmpteméO-tlémkiaUelhgf ng the

ol i gonuc] eot.i,d S rhaer fo nt hesi §. . er | ex .mol.ecul.e is thus
For g by o180 R BB ). TotuR R Adi®) SBCEIRIRY SRS F | N
nut at ed gagdnipelypepedddflay tRpddicienined by agyaaitable pescetie®tsuchng, fdiexainphs,
strand (the original tenplate) encodes the native unaltered sequence of the

pol ¥Beptweserpplotr agment under test. This heterodupl ex molecule is then

transforned into a -suitable host cell, usually a prokaryote such as E.
coli. After the cells are grown, they are plated onto agarose 5 plates and
screened ugidng Palypeptideamariantsoti de priner having a detectable |abel to

identify the pacterial co|onies having the nutated DNA. .The resul tant

mut at ed” DNA f HiggiRyRndion, é{SPhéﬂntEF‘Bi‘/'f‘é‘?f iPR Yé’egi#et AfFiantsy of eg’sei SePompuRant s .
as E. caql4 b s . itGh SReR t & esired
ant i genﬂ%:dl%ﬂg?}lgg?gmg&g}% g%%&%&%@&@%ﬁ?@ftg%s h;‘%ﬁgﬁ%’ giecﬁdslﬂekgtbgsi ng

r andom mproduptios oif sletreatsthapestectrasd animal agaimnse mfeudioh dy' akaeteriabspiseies 0f a
sequenced in qrder .to detect the.nutatipn. Alternativel | i nker-s ni ng
it 450n s sflecia o Mestoie homistie e drteuotdsy LRtossgh Kbl on fins

t hr oughoukcificARABRAGS thd gbl@f)@ﬂtﬁl‘étacé&ﬁlngh@san e JfISEEIDING0224 Bt 83071td
vector. For exdnple, referéhce may be made to Ausubel et al., supra, (in
parti cul said baCkeaial epec®s4) whi ch describes a first protocol that uses

conpl ementary 15 oligonucleotides and requires a unique restriction site
adj acent to tSdtabbgitinpolypeptids viadaits ofithagoentedwil Acrossteadt wathi @amipfic

deletion nmutationg, is fi.yst nerated. .in the,region. A paj .

Comm! encarPIog A snifspr aL T Rl GRIAE e SEGRE S B phs RESEOIDNG: 2 e
sequencepOf. TRAE rp@%eFmd@ﬁ&n&r&cbidﬁ@fo @k ifveatioe hilyl ifd an daagd-biadigt he
nearby restriction Site. The |inker sequence actually provides the desired

cl ust er smokecwsithat alen hindsag epgope of theppplereptide aecording ipagy ogeds3EQ kB
region by its position at the varied endpoints of the deletion nutation
series. An alternate protocol is also described by Ausubel et al., supra,
whi ch nakes use of site directed nutagenesis procedures to introduce snall
clusters of point nutations throughout the target region. Briefly,

mut ations are introduced into a sequence by annealing a synthetic

L, T ] o b o R - ~ - Y



©, . . 28t" Novenber 2003 reference nmay be nmade, for exanple, to Ausubel et
al ., supra, in particular Chapters 8.2A and 8.5. Alternag™edvwembstpbadl e
pol ynycl eoti de sequence variants of the invention nmay be prepared according
to the follow ng procedure: 5 (a) creating prinmers which are optionally
degenerate wherein each conprises a pﬁgtion of a reference pol ynucl eoti de
encodi ng a reference polypeptide or fragnent of the invention, preferably
encoding«BQ?4§§qyence set forth in any one of SEQ ID NGO 2, 4or8; (b)
obt ai ning a’nucléic acid extract froma bacterial species, which is

preferably of, 10 a nus selected fromthe, group consi sti.ng of Aeronpnas,
Vi bri o and Ed?)dilf’l&lg i aiﬁp’a?l"é*%d"%fb")“ Mg bga}d&g{ﬁ?‘ﬂé’rys CPB'%EH‘EE i ¥ yPompeung, c| ej ¢
aci d anmbgecatdfbRinges Maisisth a lchtahk affigerdbRYinki Aaleb e thit Bt fhom sai d

nucleic acjid extract, wherein said anplification product corresponds to a
pol ynuc|saik pelupspsidp.adf a qonjugate ishfosmad cpmipeisiagithe gappornd and dhe amtigeni ques

are | 1y hg..ski:l l.ed. | I e, chain

Feact on TBRghol@uley il i AL R ERouA b R v R RRRRASOIUS

di spl acemesntioanpl i ficati on (SDA) as for exanple described in U S. Patent No
5,422,252; rolling circle replication (RCR) as for exanple described in Liu

et al., (199Gn génerfiNvai@swifbee. at 1¢a8t 1998 hohfoldboRBdmbrd SiitaBly AN&st 80%,
application WO 20 92/01813) and Lizardi et al., (Internatidnal Application

WO 97/ 1refgsablyngfdpast 85%e pedl BwstBisEsaty gbleastHPs homalogows toNaBHeptide Anr
exanpl e g,&@' . cgj{(? . , (1994, Biotechniques 17:1077-1080);
and Q(ng‘reep J@gg‘é&é‘n‘gn ggm?’é?‘?br exanpl e described by Tyagi et al.,
( 1996, Proc. Natl. Acad. Sci. USA 93: 5395-5400). Typically,

POy YDuCt 2ot ! es Y SRR orhbR Yo Al HBSLABLY et GAA! SO ATy L0 8 25

ref erence polynucl g techni ques that include
wh . g N . g

a step wher ebynWGtaBlCtedbmifse fredetdHiAhg ' ftngfiloff tﬂ@kgfg}ﬁgétﬁ;ygiﬁéﬁéé& a

synt heti c menbriane such as nitrocellulose), owed di sati on
st ep, ankbraxaiplecthe antigenelindiggmdiequte iy be tiljsedSn wemckntional dmntvnbyssays.

| tary DNA - th bl of t.i ng i d to identif
conpl emetelr SPPRIRaS Y dHO0 Ince: bers AG: G By Tl miresie KBIADed 1o
i dent i f yen3PmeQmRE® mhﬁé%r@%é%og%m%%@fmﬁ%{%%%@éMBME|t€<51’ﬁﬁcﬂu€s

r a .. ~ .-

sequences. Such = 28t" Novenbe 3 a .: t echni ques are
vel 15k nd#rTHyvhielhare veali knosea theserafskidkin theattl Fenexamplenrefersned bayibé madeisubel

et al. ( - : 20, - Ageqrdi,ng to such
met hods,tag%gltg%gr%ﬁalbl%mﬂﬁnvo @é@pg}lgﬁ ng (grgl ’e{:o&ﬂégﬁ%é%gﬂfsng to
si ze by Igel 1995ek997pdhovldeh a,vatiegnsfl istmumgssahe aci desesegiathat fdy DhAisk® iR
synthetic 5 rrenbrage and hypridising the %r@ne- bound DNA tqQ a
conpl emeASEYAANGE WIR Fhe PECSSRIGINFRIO o b 13 fegardyi the dRysptiop cotesnlaes @Y | y or
f 1 uor ochxBioa j s |1t . are
directly appli gggwtt%ét Ei'g‘ﬁt&&hgﬁ @E%?r‘%?ane n%%agerﬁtl%} f)}g%ccrhpgg\t F%ilmg@maebove.
An @0t erimamungassayomaj rincledegornpetitive andinen-conhpntitiveyassayscasnuiderseoidainythd 0
pol ynucel eptigdes .in a cDNA or genom.c.DNA.library, such as.through th
process Of ' t X ita }

8P SHER dyRoRishes, Fawitt Prea bbin saufoiaca pE deadiis @as oF ol
pr OCEdUrﬁgg&ts(;i%.%f?,_rmMitbx“p bpaIpityRhe Bbads( niMotQRISRT mEMBRINGY - gldys O at ory
Manual ", | d Spring Harbour Press, 1989) Chapters 8-12. Typically, the
f ol | owi rigebisRes implupectuomatogeaphigestripse aind de dike e e twompost icomsoni formats

diti ; t : tt . d t heti
merbr andor GG 3R SRR Caltl R Bl 05 (RHEFER) forhelich as o

I | eot i f the.i. ti is J.abel.l ed i bed ab , t h
Dbi PPty of t b ADRRHUEF Sumph el doPebinghg BPiEaRG T o A PODIIAIB! Of sod
pol ynucl @ekdcishal SnttlyYis Bbund t6 ki édli@ckuﬁﬁd{.esﬁﬁseaﬁﬁﬂddyrifs’csﬂ%l?%aé{lﬁé oft
nunber of factors influence hybridisation. 20 The spécific activity of

radi oacthivding 4 appertitlepatoprding dotany conseofl SEE: IBNNOL: 2,14 i cBilor yimmaungr eat er

t han or . . ou Qg ~dp 10 provide ej ectabl.e .signal, A

r adi ol ab@%&‘ V%SE: §1§P % (tjh]ee r%é’qugﬁggl SR of sBUEE Ea%g@?qt & ngge 19806 & ny

can det eabelrfdppolypepride! yr Gnmp®-aterddihe frhgmentyveik| allsVosd th Ncdrhigetar with hat
must be inmmobilised on the nenbrane to permt detection. It

sufficient DI}IA [ t
i s dsi reipbelled aptgen @ eadcomponng shspseredieh, beinga vagiang fos tsgsolidiphiasgy an
i nert polnyigBly SuGR é%%réot%’ \(/WCM)thﬂgﬁelil@@ aﬁH#Jnafsebtng 08000 Mase or is

pol yet hyl ene “gl ycol 0 during di satton can al so I ncrease the
sensitivity of hybridisation (see Ausubel supra at 2.10.10).




To achi eve neani ngful results from hybridi sati on between a pol ynucl eoti de
i mmobi | i sed on a nenbrane and a | abel | ed pol ynucl eoti de,2ga Ndvkibel 2003
amount. of the 30 | abelled pol ynucl eotide nmust be hybridised to the

i mmobi |i sed pol ynucl eotide foll owi ng washi ng. Washi ng ensures that the

| abel | ed pol ynucl eotide is hybridisedJ@nly to the i mmobilised

pol ynucl eotide with a desired degree of conplenentarity to the |abelled

28" n Novipspdeedd iR @b3solutichSHasd YA RO4 b mehdurd'bf the &s%@ﬁ‘? irﬂi%gp_@ggt{eb a

pol ynucl eoti de variants ‘according to the 1nvention w

f | i de | ' i tions.
Rof or ance har HenE Ryt dD S sauiof Boinar WALALRA TR ERRE A bBSanal o a
| east abmmtibody % béund to atsofid| spsdrt.atSuch ahfibdy ¥ fultabBtalRbRIGF birdifgal | east

about | Mlto ﬁ% | easf. about 2 Mg;lt for hybridisation at 42C, and at | east
about 1 BY¥RsPUde according o any oneiGf SEQ 1D NO: gt AT § gr Hpmupeeinterggfive fragmgntcy
condst i afgreat. S Bn TRY chdtChE! dpolyraP \Unhi6: | EbHdB LM EDIA, 0.5
M NaHP04 (el.—l'7. 2), %% SDS ?%rychybri di s%(ti%?gﬂmadtﬂoggg %ell{rﬁid&%})fﬁbt( S‘%F‘P °1 SOS;
or (ii) ©nzugipsAhe suspretedpatigero (i AcoPpouiduspedyd df%beipSsdidrvanast)iing at

10 room r i I t.he polynucl eatide variiants hybridise to a
refer enC%B%ﬁﬁuﬁglﬁtggttﬁg55@(?8%?866{{1 qr(geésfgr ﬁ’t?cﬁ“ﬁﬁ?% For binddnd E‘Hﬁ{?ﬁt’i%‘r@‘?

Medi um ssotid dhescy Topiosliy, i 4ies ah riadubdon 8@p L1 ARPES is' t 16%
viv to at Igglgt_ ab,g%t B}tO% v/iv for,man?de gnd from a%s feggﬂsaféda%%tsﬁ%%gﬁ?ﬂ to at
| east add@se, ovbich, is hen rvmshed, spd dneubhatedning thes presenga dofandditiersd poibynienal 5 0. 5

M t gpat t, f i a C, di,um stringen
condlc cingBady bk bech Bhefesto Bt RNl “subiEienlt wibiboindiftente, o
M’ NaHPOZn(ipetlyris 3gparated S fhesolid phidsel andithic@moaht 6 belRAAn(ibody2n%itBSiGhe 0. 1%

SDS; or (ii) 0.5%BSA 1 nmMEDTA,, 40 mM NaHPQ4 (pH 7.2), 5% SDS for washing
at 42C. S&l‘ﬁ%’@r%???r ﬁﬂ%"dpfﬂ f}ﬁuﬁﬂhédﬁ\aﬂ’e in, ap japtibadyraptigempriibody sandwichrience

pol ynuc| @eirinifed28 ahshRtiretfail sresenBOSRGY Shfclald BT oS! -
condi tions incl udg_ and rgncorrplgrgs_nf romat | 3 sagé' ggglﬁtc 1 (%Slilo v&tg@}%%/w? east
about 509smatvemnplpyingi menentehal raptibedies, eapdir af ononddlonal bhtitodids isegpicalipout

0.1 M.sal fif i di.sat.ipon at 42 a t. least abqut 0.01 Mto at

| eas ab"(ﬁ)ﬁlfg&b .Oﬁé bﬁ)fﬁgd;‘ﬁoﬁh? 8?1lﬁggﬂpﬁ6n§fhe&%ﬁﬂ?eélﬁ8§q P?rﬁﬁéﬁsféfﬁt’@ﬁn&thi“éﬁs al so
nay i nclaofdeonboB@lantibodMpidlthat RcberibdaHERAt gﬂ{d&ﬂo Gies of %hARBedPhakes i
hybri di sation at 65C, and (i) 25 0.2 x SSC, 0. 106 SDS: or (117 0 BS6B5A, 1M
EDTA, 40Posfibikdrisondych simultanecusopmommonmstricyassaysnig which thecangigentand daticHed x cess
of 65C. : ' . owl in the art. A skilled
addr esseagl\?\ﬁyl ﬁ%%“@@gﬁ?é%ﬁgﬂg{l&l\}/eg@? (l)rgésrﬁ}e\gg%t%srt can BePHERTSE ated to
optinmise the ifi.gjt f ridisation. potin sation of th
stringency ofﬁ?ﬁétﬂe!},&l %\}\@sﬁféislgc&;%gcé@gv ta;dbe é’ﬂ@%%teamﬁ?'glw %@teggwe OBy
hyb20di samumoaffinity chesratogehpRy caspfot exampR dederithal byeCoﬁFan eBHP! Gupta, PRICS
2.10.1 to 2. }0. 6 and Sambrook et al. ( 1989 sugra) at sections 1. 101 to
1. 104. \RAryeularGhaptss 8¢5) wad aisubgl g elyb.élalRﬁNéram TOCALS BY MRLBEUAAR es
from ab &t o el ;N%e%}gr 0 5 skilled.] he art
Wil apg%[g(%i atet A%l%lggyﬁer tenper{a U?@sgﬂr%ggg’bgé gﬁ?@ﬁﬁre&#‘%’r“’fdbﬁhgeﬁ%

condi t i amsunbblottingrasidpreiaimpletdesoribest by daishel ec ol (spad, i Chapte2URBY, 6r BHC

bel ow the Tmfor.formatiqn of a ID%?[@A hybrid. 1t is well known in the art
that t hd™HRCRrecipdation, @s fof example described by Aysuheler ab (varadn Ghaptar Qo).

co %emant ary. pol ynucl eotide 5 sequences di ssociate. Methods for estimting
Tm & e wel | nrphagt, inmppoassays apg alsmeentemplated byshe peesent ipeeption. For8). In

general ; i i f t = 3 ¢+ 4 (G + C) %0 -12C. However,
the Tm ol?%%& u%@%diﬁ’ﬁm sgg‘gcrogngfsggge IB;;' Be ?,g%’%? ﬁque‘c’i’o)l/&}oﬁ'c‘fsé%esgg%fcytfm/%“i"% t he
number aialysis mas c ferd dxamplepadeseribetiO ihn Shapirgf ¢1.r . hyPRAGENIPNFROGCEdUr €,

a menbr a.pitr I 1ulo mepbrane or a nylon nenbrane) cont aining
i mobi | ?@f&é&@ﬁz ’ﬁytﬁd'rﬁf'g@ﬂtb‘t? W QK. dP93PC in a hybridisation buffer
(50% dei oni sed formam de, SxSSC, Sx Denhardt's solution (0.1 %ficoll, 0.1
% pol yvi nyl p?geg&l i.done and 0.1 % bqgvine serum al bumn), 0.1 % SDS and 200
mg/ mL denat u 'S S MY PrOAUSHIR\POSPPUG VA NS hel | ed probe. The menbrane
is 15 then subjected to two sequential nedium stringency washes (i.e.,

2xS§6/ 0. 1% SDS §gry A5 Tf[l)t gC, foll owed by 2xSSC/ 0. 1% SDS for 15 min at

4
50C), followed by fwo. se&géennetgl al high stringency washes (i.e.,

0. 2xSSC/ 0. 1%pG Qe Vridhtda@brdinit fﬁgl-@y@ X -0, 196DS sol ution
for 12 mn). Negtéﬁgdse fo; de;fl ecE| ng 0a I a’t el ﬂgg%’gf’%ﬁ%ﬁﬁggﬁgﬁgﬂhﬁ l(r)rilar!itls}'Sed to
an i mobilised 20 pol ynucl eotide are well known to practitioners in the
art. Such nethods include




aut or adi ogr aphy, phosphori nmagi ng, and chem | um nescent, fluorescent and
colorinetric detection. 4. Antigen-binding nol ecul es ThesthrN®&erben2ab3 o
cont egpl at es anti gen-bi ndi ng nol ecul es agai nst the 25 aforenenti oned

pol ypeptides, fragnents, variants and derivatives. For exanple, the

anti gen- bi ndi ng nol ecul es may conpri seziwhol e pol ycl onal antibodies. Such
anti bodi es may be prepared, for exanple, by injecting a polypeptide,

f ragment Or \Y&‘r Pﬁ%hhsgﬁd deethods: of aneihgeriesisi (3o nfor cnxampleo WapondiicD. o smeci es,

whi ch ey t Aai |.onal_anptisera. Methods
of pr odu0| ng po| Qﬂéﬁf%f@?aﬁgﬁl #jok‘ﬁgmﬁ&%n’t hﬁ‘}g@ﬂgd@mmﬁ in
the art. MEnandb,rQlﬁﬁ‘oImIS fi€dntivay rigd e le in
CoI | gan et al, ‘ aRENT PgGrangC]_lS Itzal M@%@@ﬁ%ﬁﬁﬁﬁﬁdreéﬁ %Snééglpnc
Nov%rﬁ‘b’éﬂnfgt‘s@%wn@%@f)genaﬁaqm%ﬁ@n iseto be mutagextaguhnmpﬂ:oadupmme in
artlcul of th cl opal .antisera
gbt alsnediﬁfvfa%l:ﬁ?i %H%ch?ﬁéﬁs%r{%]gg%ﬁég&}Ofgggc#dgﬁg “%ﬂtg’ﬁgq%e % "B%mbra@euced
usi ng t htbus daesdaotdreqeird enl tmﬂeldmsdmgtxﬁ‘dmvﬁ of whyahi®lresultat HERne bratdd P! stein

( 1975, ture 2S6, (495- e recent modifications thereor 5 as
descri be #jegr %%?reco"?‘?{”@f’il gé‘?f}éégot&? randomguyytatiow of targds\gehormmuendessi ng
spl een qiasoﬁééﬁror%nbbﬂlﬁgdh B§é@%'oﬁ&1§%ﬂt§mdﬁﬂb eY&dh£J18 desi? qo 850%&%}%{% e(r:]![ gs

whi ch has been inoculated with one or nore o* he po ypep
vari ant s(L&athebasrow; Ry 828G ¢). Prer. Eng.chit?-6:. Kﬂ'dvdes dvR0tlIo8M, Sdicnze 2361 exql-at es

as ti b I and Ff a Z i nmmunogl obul i n
fraggen'?tsaﬂ-8 8%5&%@\%21 6‘“@% f%?ﬁggﬁp’oﬁ} ﬁg}n&%c@lhémﬂﬁ?’g(%ntm%e a
synt het i K10S).aBillerrmeidtelyy wheagaphiticufax 8qleate/ aﬁérﬁ’tﬁ{ﬁeﬁtd%sﬁ?éd t‘m\’,\ﬁo‘isﬁ&%‘l ncl ude
single c(_ral n Fv fragnents (sFv, frequently ternmed scF

pepti de JifsSiedrmytagercsiq a2p bsrgropjeyache Thus, shiek methods n@yt ler usedus sefectvaly

domai n t tivel of a V~ danmain.
Scry | acheh PR hbse Ehfio Afs 3F o rblofh BlPprc BPEE 18 dinoRinll ket 5-

act i vat el 988, tiere?28: ZSI-SQ‘Vt@tdnm eepl | 1O88| Bijchem. 1D14570L43700WRS, & 47 and V-
dom} ]ia)rg hosez\/\g 44 alé? w the VH and VL domains to fold into a sf ngl e
pol ygept (§ &ich 26 d 44k ntigen binding site wwth a three dinensional
structure similar to that of the antigen binding site of a whole antibody
from whi ch t hear8pt peRiiles pF Polypertides.aesultinghfremsrational oy esthielistied imeetsbds of

propert ifmsta i €. S, Patent No

b o046, 778% %\g:‘){ Oépﬁg'ﬂ @?%%H%gi‘gs Hawﬂ%ﬁgﬁ gi%‘lé) 8%98%{%%&%% CREPIISS

pr epar edonsesyatiyg ampine, acid adhstifudions.e \Ext:ﬂnpn@ Foafiseredtivel Bebiatitudiolf GRCAn € al
(Krebber l.. 1997 Met h 201(1): 35-55). Alternatively,

t hey naym?‘“'%-‘stﬁaﬁp@&é B?‘W%d%‘ B%!%‘?Pi“a%zfaﬁﬂww agcopsing fy theoinweioD, 1928,

Eur 2pearbeltaddericcdiding38 (ORI 10wirghgbler ti cl es by Wnter and Mlstein (1991,
Nat ur e -349: 293) and Pl uckthun et al (1996, In Antibody engi neering: A
practical approach. 203-252). 25 Alternatively, the synthetic stabilised Fv
yfragment conmrABEE & di sul phide stabilised Fv (dsFv) in which cysteine
“residues are introduced into the VN and VL domai ns such that in the fully
f ol ded Fv nolfecul the Wo residiies wll forma darsurphidg bond

t her ebet ween) SuiY48na! %ds of pr oB¥emplgydubstitutiensdescrli bed for exanpl e
in (dockscufther et al. Brochem {297 1363-1367;, Rerter—etjal. 1994, J.

Bi ol . Chem 269: I8327N‘18331; Relter et al. S@ | 994, Bi ocllem 33:
545] - S459; Rgiter et g[rg 1994. Cancer Res. ;s 2714-2718; |Webber et al.
1995, Mol. | nol . 32:7249-258)| Al so contenpl at ed as ant}i gen- bi ndi ng

nmol ecul es ar¢ single H&riable repi on donai n, Hi28 " Noventjer 2003 -49
(ternmed dAbs) as for ngrrple di sglosed in ( d et al. 1949, Nature 341:
544-546; Hamgrs- Casternan et al.| 1993, Nature" 363: 446-448; Davies &

Ri echmann, 1994, FEBSCiett. 339:| 285- 290) Ag;érer natively, [the

anti gen- bi nding nol ec%r? may comprise a "mnjbody". In thils 5 regard,

m ni bodi es afe smal | sions of | whol e anti B&W es, which dncode in a si ngl e
chain the esgential eGapents of g whole antifh@dy. Suitably, the mnibody is
conprised of |[the VH a&gf VL dormai ps of a native antibody fysed to the hinge
region and CH3 donmain t he i munogl obuI in B8l ecul e as, flor exanple,
disclosed injU S. Patgmg No 5, 837, 821. Eh@ ernate entodi nment, the
antigen bind{ng nol ecul e nay conpri se non 10 |nnunoglobulln deri ved,
protein frantworks edle exanple, lrefer encelemyVabe made to (Ku & Schultz,
1995, Proc. Natl. Acad. Sci. USA 92: 652-6556) which discloses a four
hel i x bundl e protein cytochronme b562 having two | oops random sed to create
conplenmentarity determ ning regions (CDRs), which have been sel ected for
antigen binding. 15 The anti gen-bi nding nol ecule may be nmultivalent (i. e.,
havi ng nore than one antigen binding si te) Such rrul t| vaI ent rml ecul es may

Y




5.1. Protein-based detection The invention also extends to a nmethod of
detecting in a sanple a pol ypeptide, fragnent, variant @s8*"dedverblet 2860RS
broadly descri bed above, conprising contacting the 10 sanple with an

ant i gen- bi ndi ng nol ecul e as described in Section 4 and detecting the
presence of a conplex conprising the satd antigen-binding nolecule and the
sai d pol ypeptijde,_fragnent, variant or derivative in said contacted sanple.

Any suitable fechni . ternLningfor ti of the cofpl ex may be
used. For exa e@%ﬁéﬁ%@%- bi nidi ng %ﬂ’@%ﬁ‘g‘%’(ﬂ%"ng t¢ the invention,

havi ng a repo ter 1 S ppl ecul e asjsoci ated Therewth nay De]ﬁutilised in
t
a

i nmunoassays. | Such im"ru%uoassays i jncl ude, butleaVal not 1imit¢d to,

radi oi mmunoaspays (Rl ABys enzyme-| inked i gpn@RoGRent assays (ELI SAs) and
i mrunochr omat pgr aphi c chni ques |(I CTs), WesStern blotting yhich are well
known those of skill i%nhe art. |For exanplkewdlsf erence may be nmade to

" CURRENT PROTIOCOLS | N PRVUNOLOGY"[ (1994) g1 ich discloses a variety
20 of i nmunoapsays thaé may be uged in accor’J‘an_be wi th the]present

i nvention. | nprunoassay®®may incl yde conpetitifhe assays as {inderstood in the
art or as for| exanpl e gigscribed ijnfra. It wl e be understofpd that the
present invention enconpasses qudglitative and quantitative|i munoassays.

Sui t abl e i mmunoassay tE®hni ques gre descri bed@ytor exanple |[n US Patent Nos.
2S 4,016, 043,] 4, 424, ’éf}gr and 4, 018, 6S3. The@% incl ude both]single-site and
two-site assays of the ‘non-conpetjitive types; wel |l as the traditional
conpetitive bindi ng_as¥alys. Thesq assays alB@Iieacl ude direft binding of a

| abel | ed antigen-binding nolecule to a target antigen. Two Site assays are

par ti cul ar |y Substmtieliclangesuize findtioi GradFRAEBY oRYAR is%tir@iog@ ttﬁ'a'fglgg s
e 0]

variatio of these assays.exist, all of which are inten

encorrpasés])zlﬁe rggpive g?‘“n%%%eﬁ%‘é@ yJABLE sA.  Qtherprapiasamentsventiidobe @ ef | v,

in a typionsdrvatbicVubstitas ; [ gen-hi ndi ecu] e such as

an unl abeLI _eré _ar?ti bpély ?nﬁs@n%?%ﬁﬁf&!@ﬁ%{%ﬁﬁg&%%} ?‘%ysbﬁbtg efagg‘éngﬁﬂer?hb thenpl e

to be teRbgHulions ¥keh ﬁmI&Cbommodumithélgteh&sﬂlmuﬂgksﬁﬁE%Wp%ptidg’%\ﬁtf‘ogéﬁﬁyi tabl e
1o i

peri gd [ ' fior. a, per.iod of tjme sufficient to a rmation of
an aﬁti g%%l;/%e\lsﬁ? ?églelﬁa}j(@ow(ggghl AdEH &t Pefedr- Bhn)ds substibited Gdreor byj 4 abl y a

second dydrdphdyicapsidid (eg, AR, 1UBE, B PheSP val)2ls!d i.th a reporter. nolecule
capabl e of producin aqeget ect abl e si gﬁgya?)é&?ﬁeﬁgg\%:e% péﬂ%‘“?ﬁéﬂ%é‘l“&ﬁé
al | owi ngfgf’i Ys ¥ PHCE Fasidugi () irercsidnenhayiog aofelavmobositive SIAD cRiin Qbg, Ar

ant i bodyyiqni el tibody. Any unreacted mgterial is washed away
and the prese celsogslglgthdej{%gnt?ggoéngr én(ﬁ@fé?'?ﬁgﬁ'%e F5idyp deg L s rAs) oa (i gnal
pr oducedesiguet hayingep bntigrsidectnin @yPRe of Tep)ris SibdiHutsRYorDgr %t&%rhav'n a
quall?tatskn\ége b b &ge B\?\srlﬁatl on . of the visible signal, Or may b&
quantitated by c%ﬁ’g:g 3n§ PROLNG A ¢hain @gnE1¥. cont ai ni ng known anount s of
antigen. Variations on the forward assay include a sinultaneous assay, in
“whi ch both sam“’é camitnisheilable variants seny terdeterhiied tyi convemtimaliebinigst he

bound arFo} BRI j re well known to those skilled in the
art, i n% I Udi&nngp %&%ﬁc\/fgﬁ{fa |c§%ﬁ§§§§°§yp§pwq i}CCB’y‘]‘}geth‘i“V wna ehEHD NOn2,

accor dadcer §icah hehmumtes esing ieitli@nian@om hiQSRIR! Br e W bRk contain
an anti %1eurt'ai ncl.udi nig er u&]r whol e Dbl ood, .a%d I asrmg %@Bqéy'%&?g Fﬁ?tl#a%onThe
sanpl e IS, A&HEY%Lh Fke-diged '&PWCI&’S@Wé@”&lbéd,yfgsawpipée,dmmti(mimz]ipg)}ar_ cul atory
fluid. In the typical forward assay, a first antibody having specificity
for the antigen or antigenic parts thereof is either covalently or

paski vel y bound.3.0.2a s@ebslishprhacenrodh | i face.is typically glass
or a polyner, the nost c%m"mnlry us%rg p%%r"glbé&t%s&é:gf'rm'gse,

pol yacryl am de pumpbonf facily Soyibadeoria? OleyhtiolopiesC RhP Hed 6P R | ene.
The sol | %esupgﬂ)t S. rra%(. be in the form of ttlrj%gé%, beggs,ﬁtlg'{egcgo é?ﬂtﬁ@fge

i cr opl Jeleeulag fibrarics of jmmensg ¥EEtys Ulngthe presens cassy mekimtts o polypepridec@ssay .

The bi ngtefstalilt QC . in the.art .and general ]y consist of
cross- | iﬂn kin 900@2?@%’[@%/ eflgﬁlll i igil Q%)r{é@lf)1 ﬁ& Qi tE%I'TV“Q%o?a%i by Synthesised using

pol ymer Sughitedhwalpeiss i asiantssande iserbend subemestly 0ding e ,h@tﬁofl&eggscﬁ@émlne. An

al ig}l)uotsgctﬁo}1 e, sanple to be tested is then added to the solid phase conpl ex
and i ncubated Tor a period of tine sufficient and under suitable conditions
to all ow bingi f any antigen present to the antibody. Follow ng the

i ncubat i on pgllre?%%bﬁy ’tSr?é'}/bel?lf%@?ﬂ%ﬁ’?ﬂ%W“b@mr@kllbmrim@mgmb poideddand

i ncubated with a second anti body specific for a portion of the antigen. The
30 second antibody has generally a reporter nolecul e associated therewith
that is used to indicate the binding of the second anti body to the antigen.
The amount of | abelled antibody that binds, as determ ned by the associ ated
reporter nolecule, is proportional to the anmount of antigen bound to the

7~ Y NN NN Y U - o,




~compl ex.J t i he Jowed to bind, and excess feagent’is washe
‘Sol ut i on-HeBIsf g\tfn ‘?fgcgi%%a“aﬁtpflzypf‘fpé%sge&@gt angt Young,t Hi89, SoidaRtvieel Reptide

S’

25 peroxi dase, luciferase, ~i-galactosidase, glucose oxidase, |ysozyne,

mal at.e dehydrogenase and the |like. The enzynmes may be usgd Nvem®eO200OR

conbination with a second enzyne that is in solution. Suitable

fl uorochrones include, but are not limted to, fluorescein isothiocyanate

(FITC, tetranethylrhodam ne isothiocyanate (TRITC), R-Phycoerythrin (RPE),

and Texas 30 Red. Qther exenplary fluorochromes include those di scussed by

Dower etWhich offentthe rdvamsagd oPwinirkingt wisth @ ﬁaftmeazﬂ)soldaah,euﬁiacleerelliﬁﬁ%my be
[ . S.

made to ji ) -53, 28t n Nov.enmber 2003 f| uorochrones described in

Pat ent s ng%%crgé’g Pﬁéﬂ?gcé’f‘“ét"aﬁf’?% ¥ceBNdlets o priicylarassayt sygtem. SRQrswmei vel v,
r ef er encsnitabl redl@s hexdnids.f I1H I j .S, .Patent _Nos.

S, 227, 487, s?/ 2@?31 13, S 405, 975 Qg@ﬁ:‘gg@gg%ﬂ%&%ﬁg%g@ggﬁs i;g%%v,"“ #0453 5

17, S, 499v9ysfoustasixgeddups. Sysieiedy preferdbly, cxaladal Bom3he mikfiee gRHRoMTo an

enz [ NARS fitrati ] ' nj. uga 0, t secqnd ant i body,

gengrggl I’y hya%\eans 5 gﬁ@é{;@fﬂa%ﬁﬁ(ge&%& é@&?@ﬁ%@%ﬂﬁspﬁimp%e Eﬂé@élarx/

r ecogni geethodsovfipreducip SPOEs ufer disdlysed by bl gty a@.‘ﬁibyﬂ%’&tq& dchpigues

exi st i re.readily available to the skilled artisan. The substrates to
be usem?h‘gﬂ?éc’g%Wfli3é 4382%%%@9%_6@%&1292,y1mmmm Ik hig-2)pdndt i on
of , upomiﬁmg@p&zyglggz,byiogggﬁnweg ngmggdsgllg%é%e 1%&(@50 tect abl e col our

change. Exanpl es of suitable enzynes 1né ose i bed supra. It is

al so possi bl I ni ubstrat.es,..which yield a fluorescent

product rat hg)rré@ﬁﬁir?ﬂt gcfg r g{r?ggerl\is&nglﬁggtl"regilgg libraney waYRmplpy either dases,

t he 1@nz ybutyloxyioatboyl 4nBotjody Defluestnétdylohfoatbong! EHdc) OherBfod e
sh way .

conpl ex Syhthdss, Jackd: @"il%ri:tgéﬂéxﬂﬂ:t%i §8¢¥tocﬂ6?d,5ﬁl?§ﬁ<f Q%“é{a%greﬁ?sm i1t9gpt he

enzyne | inked to the second an ody, givi’ng’a q PRAY gnal ,
whi _chd_rms)(?h_éé’hﬁwlfdpﬁde @waﬁlesisa?dhactmhAb%m&pemIr Bfﬂ@@,tmid)ilﬁgﬁ}amy’ q)gtl gi ve
an i ndi e.amunt a en ich was _present in the sanple.
Al 't (l=35r31 nat91 gf ?’?&f‘ﬁ?{ﬁ% oS cen e Shta nﬁtfl?%ghewra@%u&‘rbésférét Af thase @ppioacheand t he
20 t Iswitd d ol i ineNgiGad | A1l i bodj

n bile termod Ol Veplif-bkdcessimYoBine 81 V\%let sYnth &> Iﬁgthgg, \?{fﬁt gﬁgﬂéﬁon

wi t hout _al tber uglg t hei r bindi ng capacity. n activate
with |i Jﬁﬁt UEKa el (@ BB 4 | Gangr-hBiogheen. § Praguey Crecimslovalie st 74 @91 body

adsor bs g h r i~ ' ate to jtability in the nolecule,
fol l oweéﬁtbg g%ﬁg'sgjlr%%ﬁlogg% hjg ' 9??#? g)a? mg S flath Zﬁggt ?\g’lt‘trlﬁl Ir 818hhatnd, -
det ect abéviewdd latea blyi Biohlerier uo§ t995¢ MeBend/| RIQEDSE %weh@ti%té)?dg\fﬂé&)b s

i gen conpl ex. ". ter’ washi ng

al | ovvedBt ﬁﬁﬁfeﬂﬂ to E?éé]e first antibody-anti

of f the d ef Qéé ), ANgeWr Efemninighd. cdinglady 2288338%). i Bricfigrthexplitsed t o
| i gd0  obyrlesRRAERE | ; : e,observed.i ndi.cates the
pr esencey of s‘t he ant ilggﬁlgglfa“iﬁérllltﬁ gg@ﬂ@%%&f %lﬁ)ﬁ(r&gpnglfcthiaé pﬁ&%é’ef‘gﬂm are
vel | est&Bnal frastionsyepiesenative dfdhemenberatf heailabirumiing acide IfG1Ceac e Step DE Bl as

radi oi s : emhl;um nescent or bi ol um nescent nol ecules may al so be

enpl oye%. g§§1s§8 g’ripll}’é ey a&é&&r%&%@?ﬁ YUPEE FPPRCLVS 2mmine Reid te sashqwolymeére

i nvent i beadpsfaviogespehdifgt fiaddion] afieihes i pifig bR | | i's

pref er aprl 3/ of a&%le%us iigétel eclt eqlaf rom %r@%@é’ﬁ%’%@%?&@ﬁg&ﬁ%ﬂ%&@%ﬁ&, in a
'~ ~ lractions fogefher. (idcproerss 19 opented forp toadl of angylcles soippetuced sefchagiet ai ni ng
saigh ba i t . rises. isol ating the biological sanple from an
anizr?al , E%lgc'?{el%% ;Bﬁglpga n&gﬂlef?%ggcéogn%oéﬂaﬁn?gwa%@haﬁil ¥ 50 pedugedemnay & i n

sai d sasptcpedhioc feiamfile akitt d seitbly SADIRAOknRhbiftAG ShbRouDHEE Higlh Of the
sai d nucl elL ﬁlCI d seciuenc,e may be determ ned using any suitable f

t echni qtRECIHERYY & AnPelupeptide asepnding truaneione o SEQ dHuditt e2,a 0or&i Mipoho t he

i nventi . i rn bl ot. of a,nucleic acid
ot 1 et ol S6ne/%8 e podilt BBfus e 3eioBeh 1 Reaefiing o Yoty Rhe aitivat i vl y.

a | abel peptidpu S pepdide dnayespusmbesuantbocldived fiomn tHeebohds/ AAY bRy eRYsilEmdt | | | sed
as pr%?n%ainrt} a Ebrt her n bllot of a extract fromthe patient.

Pr &t er ably, PHeFRIndng melegulg 4o 1dsptifyithe moptaAstixe peptideissquence.i sed i n concert
wi th oligonugl eotide 10 primers corresponding to sense and anti sense
sequences of W PFOPL2pProarly e shemical mtiomethed, prepetes mimed peplide, resins

f 1 anki nggi 3) I uel el i mplification reaction such
s PR o (oo e aahO BE Riling dltsSmpiiceRy Aeftitodi ainfiBhet Feobrtisedti o

| nt er natach Aaino\peitlia¢ ga¢to couidg/s0P3 8Backhiesin tiead icosmIrear afigdrdddr pahiaeence
herein. A variety of automated solid-phase detection techniques are al so
appropriate. For exanple, 15 very large scale immobilised priner arrays
(VLSI PSTM are used for the detection of nucleic acids as for exanple
descri bed by Fodor et al., (1991, Science 251:767-777) and Kazal et al.,
(1996, Nature Medicine 2:753-759). The above generic techni ques are well

o o o o o P — o



"solution or a suspenS| on 1 n an aqueous

consi sting of Aeronpnas, Yibrio and Edwardsiella or that specifically bind
to said 25 polypeptide or to said bacterial species, comgriNdabar 2003

poI ypeptide, variant or derivative as broadly descri bed above (

"I mmunogeni ¢ agents "), together with a pharniaceutically acceptable
carrier. Optionally, said conposition_gyrther conprises an adjuvant. A
further feature of the invention is the use of the antigen-binding
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can be conjugated to a carrier as described below. 25 Wen an haptenic
peptide is used (i.e., a peptide which reacts w th cognaige Nsvembedpess but
tannot, itself elicit an inmune response), it can be conjugated with an

i mrmunogenic carrier. Useful carriers are well known in the art and include
for exanple: thyroglobulin; album ns_such as human serum al bum n; toxins,
toxoi ds or any nutant crossreactive material (CRM of the toxin from

L et anus wei VENSE | RotoRphisATEC RO 75y 8aal Er'%s Behlus s§mr&hxﬁ@%§§us
and Streptococcus; polyam no acids such as poly(lysine:glutanic aci

i nf | uenZaterpbicteriacege b, aSF&uimomllmﬂyphimuizum SéP@atiavepadesdens, didwiariogs cor e
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can be coupl etf'°f Ot?lﬁ X%qprld% It g’ﬁ%‘“ﬁ‘?t is ploped fiterspecificnmufagerasis as fp

thi ss r e@riflple’ REGIRAYY OFiYerR olRA98E, Nl HcidsaRRHT 1Y, l&g? P? Zller Bl
i nmunogeni ¢ conposi ti ons nmay i ncl udé an adjuvant as Is known in“the 5
art. Su |(1%§3I dueldfaidaRes , 14 S¥8 de cassefte rau@gmls |as fiortexample: d&scmlfedd:g Wells ve

caters. o 9k T3, Rt YT ERY IO MG oA RO el on P61 BRI dSohiben 6 ©
N- di coctVGielﬁCyJ alN (1985,bPAics IdnoxB.esby | Rordoa st ABITEX15), or other known

met hoxyhexadecyl gl ycerql , and pl uronic_pol yols; polyam nes such as pyran,
dext r andénbpigues “BB%?PP ’é‘a"rdbl?’dchoﬁé W\g‘ef@ radecedhe WEWN@ﬂmpmoaes and 10

der ati I r,al eI S such
o8t TR AP RO bbbl GEVLSABR B RIGA BELS, T

| n a fumpbmblyelnﬂmdrtmnrappmppaieycnprmbsam webgoro aridnes are\bBiihe Iﬁ%bnﬁ&:abb%ed as

an i nmuno nrcc%srtronr rmof g "naked DNA" conpositign as is

known | ACEEYAfithe rané%mgmgﬁtce rXBESHYAS 9%4:?"(%‘3"6‘8 suglemolppales fiom nay be
i ntr odugRdeipitRicAdANbY ke ofiah ¥HRbFridet s@ﬁﬂ%‘%ﬁuﬁ{cg‘EH f[g'nluﬁzed% g pR@pt i de,

fragment, variant or derivative accordin e i hvention In vivo, against
whi ch t Kequepsee eprediestha ryariamty @Ch@%&@@raydldmommhesajﬂelmﬁd inettle iart. Barry,

M al 9 377; 632 35 tect on. kits The resent

i nve%tl S %(f"%% g’rhﬁ% q<s gy b pﬁ%yc)gettoepcrﬁ?'gcﬁ 45 z{’ob'pgpé Scdl ?ﬁiﬁ‘mt% of a
20 bact guélahs hpee v dﬂmﬁéhlls%thésii 6f ebld¢siedd polgeptde Faliak (Bskahy eNat e 9roup
consi sting of Aerononas. These will contain one or nore particul ar agents

descri bJ&eﬁ%O@Sdeﬂ&eﬁdﬁr@S apdh Mpenhefer (Academichsesseht Y 7r%d\/<dnihlnwéd In
this reg gg the kits may include one or nore of a polypeptide, fragnent,
variant, errvatrve ant i gen-bi ndi ng nol ecul e or nucleic acid according to

L1 et Ot I a0 SRR Yok, PRI B e SR 5, 25

for detection O I've a negdt i

di | 2@ omiralifig mbmcanedhatrmwalmyﬁpﬁdemnmmg todnfwak 6F SEQCIINDageflofigbect i on
kit may.i ncl ude %PB a nucleic acid according to the invention (whr ch may be

used as 'ZUPGLripie lxerffargmept thereof apd the ’Qéﬁ'i%loéot’ﬁ Ay, phatyygen thecatifieny t o
the inv I r i ng on
e nucPRARDmARICRd PR, voiaft IMMBRMIE et i 4R8 Sofbired BB et on
i s furt hetivide of rthbedildvtytpe pelfpeptide eort unmheo-imén‘amm@agmni iwitht tHegs@wanpl es.
28t" Novepber, 2003 - l8 E 1.1sol a%ag and characterisation of a 43-kDa
maj or adREESLIPAGE, O eﬁx?a(A terming, iidnchopls theamipe; ‘?’Pb‘éige%‘&selﬂr tﬁF a§FY°‘ar ns,
Ph~25 pl RMHallSoP¢}topB dicinvoled iV BeGRBHcAoR Rﬁ)ch]tﬁééx% Qrpg P the
Primary Production department, Singapore. It was r utr ne red In
trypti c seanping @mimO(ar: used i sogh aisAhalypsis orytbeyglyi diffeent amino 4cT<SAbnathat25C
Escheri ¢hi JM 10 Pr.,0 used as .the host for reconbi nant
pl asni dg’u‘%?glruﬁﬁ L& GRY ﬂgth(‘s@@qﬁﬁq&ﬁf“ﬁg@a%“w&&é’?ﬂ}? ﬁ8d§t udies. E. coli
XL1- Bl ue I\/RF Strat ene oI | a, USA) d as the host for
7~, ZAP Expr edd! 1‘8“’ 8@ bei’:weeec} ?aﬂﬁ‘%?ﬁq?@ﬂ&;@h?le Pafenb%(l Vst G used
as the hesheak@ed F&h?%ﬁh@i\léﬁft afsh 'Q@ﬂ)rgﬁﬁ'rﬁple%eéccrmeq Hefdr\ MlPra%XEﬁE& bel’SA)
was used as the P I oning vector and for sequenci ng. Phage pr ess
and30 ZAPfIanaKyspalamwmemsna}s bel used dormmpant agtevitics, @ Dbifvehicht ane ebr

PI asm d N, .. US ed.as .the e vect o E. coli.
E. coli E%@&%ﬂ%@%"@#w})leﬁ ﬁrgdé@épggmn “E{ Egéf’ﬁt ﬂ@&ﬁ f%gmd 15 or
on LB agarwezh tBe/ Griadbend adipehtesting h@ld@ewsmomreau@%@m%ﬁﬂe Wildhyp00 ug
m-1 anpicillin and/or kananycin (15 pg nL'~). DNA preparation nmanipul ation
and analysis Small-scale plasm d preparati ons were perfornmed using the
Wzard Mni Preps DNA purification kit (Promega, USA). A. hydrophila PPD
134/ 91 chronosonal DNA 20 was extracted by the Q AGEN Genomic-tip 500/ G
colum (Q AGEN, USA). O her DNA routine manipul ati ons were perforned as
descri bed by Sanbrook et aI NL’]_ECULAR CLO\II NG A LABCRATCRY MANUAL. 2d

In




28t h Novenber 2003 -60 Ready Reaction kit and protocol devel oped by Applied
Bi osystens (Perkin-El ner Corp., Foster City. Calif., USAB" Ndvembabzodzd

ext ensji on products were anal ysed on a nodel 373A DNA sequencer (Applied

Bi osystens). The nucl eotide (nt) and deduced am no acid (aa) sequences were
anal ysed using DNASI S progranms. 5 Res Its The N-term nal am no acid
sequence disclosed in Lee, et al. supra) was used to design two

degener g 72 t r e fter
poR usi o ocR R e Bt %&zﬁﬁﬁ "‘%@ o e o ool Bhind
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(e pr otBHHE Tt saeractian BEeaviid-Pine Popepilseor B oNBIesR Y SR  he
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prodyct s 1 evogher Sa) %&éd BARASwn ALiFE am 5@& el b%;écr&m b dafinifiR
ol i gonucl eoti de probe” (as sane as pri nmer , a bS0
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adhesin gene clone weré used in 5 RACE and nested PCR reactions to

i sol at e adid The twe @ﬂmrswcmlorthammﬁ amine asztd ﬂirP@mtthé‘I’glemdﬁ‘Iel | Ibeazhi es.

R T N Y A e

prii mer s: offchAilustdispésal &f¥n ddh«}tﬁﬁ‘inﬂi@cﬂ %; the $3afmifg afiifb fcid Is substitidd CTC
CGC CAA CAA GIT for RACE. A 1.1 kb 3'RACE P product was confirned
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amno acid is va I ne 1 nstea phenyl al an he i nvent S ec t hat
this 2@uritackiothemberpt@0@Bzet Gdntigen-bordaamoiecile) direabul Hoodeve, acmaadamgrot he

Edman degr.adation results. Usi f wo eci.fi rime he 18 by . DNA

Fr agnent gy Blie dratyovEeRRe A e ARGkt ained Mty RS AEeSpPD
134191 apchnsiasheRabIES s\dh 88 THiD 6Fioﬁl¢rs?eéles frAal Ng),-cafhaFongl agy. bet ween t he
deduced pol ypepti de sequencé and that of other genes’5 Wwas anal ysed using

t he BLAST pr I % WA 2%
simlarity tﬁ@%ﬁﬁé 6ﬁlrr?e SJ%%%#&@%@S%‘“?%&I{D&%]% @b%dfﬁg&f7%
i dent i t yreawlts i Besislupdshbatitutyd polyﬁl:mideoﬁhlk‘h isrnab espreksedaat leveds that 8ddwd €ort i t y
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ot her nenbers of Enterobacteriaceae and Vi bri onaceae. Expression of ahma

gene25| n ®edoli A hydr ophila maj or adhesin gene ahma was expressed in E
coli using the Q AexpressionistTM system (Q AGEN) according to instructions
recommended b#niong thé prafeukdctcameng aBnncefabryls armelpnve’mrsmalbrmudelsmgnmd
according.to the N-term.nal. an erm of the seguence corres ng to
et U, SEEh ATy SEER faste A ER AT RSHCHE T Bavre: AIATER S e

di gest| Oﬁreﬁérﬁeﬁsscaﬁﬁ)ﬁg ANIin® 4 L%A%-BG&%@&S@T dAhlindBS thf\Gidd-chamd
FPQE2: 5 CTT AGA AGT TGTI ATT . These two priners were
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1 aciont g AR AAIFuATR Bl e B Moo RaR e d B i ™
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fragnent _was ligated to the BanH and Hi ndlll-di gested pQE-30 vector and

t r ansf or Rg@MeR % Ge-» Rof-i Chethin, 197 4 &4qf) Biohg 134 trIlﬁélan\'/%&’sS‘d’é%‘iuQ%Fléﬁﬁ as
pQE-ahma. Its sequence was confirmed again by 25 DNA sequenci ng. The
overnight culture of E. coli M1 S harbouring pQE-ahma was diluted 1:20 in
fresh LB nmedi um containing 100 pg/Mle anpicillin and 1 S pg/nL kananycin
and grown at 37C with vigorous shaki ng. Wen OD6oo of the bacterial broth
reached 0.5 |sopropyl 1- thr n- (3 Dgal act osr de (1 PTG) was added to a f| nal
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e i mmuni sé&d, Thish was 95% as conpared to 60%
ercent survyival (RPS) off 87.5% Wen the 10
bl ogous ¥%¥@?WAFA. hydr ¢phi | a PPD 70/ 91),

er ol ogousséy, viaydrophi | ajL31, the RPS was
ated I! anguillarum 01410/93(2), a RPS of
sul t was ob¥ii ned for E# tarda 130/ 91.

Thi nant ' f the present invention

pur ami %g?h%ﬁ+3mggainst A. hydrophila, 15
and E. tadlgaleuTABLE 1 Ejtent of protection
pconbi nant hesi n vaccilne Bacteri al

m.) G oups al fish us¢dDead Fi shSurvi val
une201958Rks* * PPD 134/ $1Cont r ol 20860A

0**PPD 7QL9 ntrol 201¢50A hydr ophi | a4. 45X
6V, angui PPafdhl X 1061 fmune20105044. 4*01 /
P8X 106! mMmum@2057544. 4PPD

fish were inj

Fish were injected

chi -'Qquar e anhhgethodsherein cambgyysedto deteef ag
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SEQUENCE Lo R o N
SRAPEL | 4C%NEIB;@P;%?E&@LAc:Tll & o

THERAPE

Ex i ment hpd been repeated tw ce. |For inmune group,
d %ﬁﬁﬁblﬁ pg—o. rernnhigghiiﬁthQin ik FCA, For control.
with PBS and FCA 20 onl bSi gni fi cance was tested by

tive amigg agisl resiBoyisin dorent

WRb YRESEGVe g&cﬁgkfggg%gfﬁg ]Stil%Ee NRY&tion.
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<130> Aerononas hydrophila adhesin <140> 5PAP172 <141 > Herewith <160> 9
<170>. Patentln Ver. 2.0 <210> 1 <211> 1810 <2l 2> DNA <2Db3» M®lefileNaco3
‘hydrophi |l a <220> c221> 5' UTR <222> (1)..(480) <220> <221> CDS <222>
(481)..(1602) <220> <221> sig~eptide <222> (4Bl)..(540) <220>

<221>. mat _peptide <222> (541)..(1602) ,£220> <221> 3' UTR <222>

(1603)..(1810) c400> 1 gtaatacgac tcac,g?ét agg gcgaattggg tacacttacc

t ggt acc g 60 . g chet a0 tact ct cga

aagct 1t (TheanrrRghRAugs 16 HldeD at-ORERTTARGS BC06 TRERDe Bivielil:
t gccagc daiminggapemtag fagegt gay begaade tocinbdify the Atdracticadlggwe@ndic Rk d
ttattgtgtg ataaatcacc 240 aattcggacg aattttgcca gcggttatcg ctgtaaacgt
tttcccat%z’gg'péﬁﬁ1 %@?‘Waﬁlvﬁf&éﬁ“? a'&fﬁ%‘tﬁ@a{ﬁ%& O?flﬁtf‘fg@b‘ct gt gact at gc
ttttcgtaaa aagttccaag 360 ttttttcatt gcggattgga aaacccggtg ctagtctcgg

cgccatagtg atgcagagta 420 catcgctaac, acagggaat a acaacgactt agtgtttaat
t acagt aggc attgggazg‘(:t MR&?@%@@P%@@?@W&&W@%@&pé@ge ‘éﬁf{%)atc ccg get

Z} g te'; gc? %xg%g‘fﬁz/ﬁ%@%‘ Xgﬁ%}iasnt% hrn a{léoebel‘?a%ilﬁ‘zlltgd hllr(e)uéaﬁl &clulsg o L%hggea(o%eu Phe

- 20- 15- idy eispRy PRbG P! ciRAMBGINBMAGADE SRR AfhafsnAl aA
| aval Valjé%;?%g E ;gaggyThr%rPhem -%%glo t at acggcc %H%%%%Sgé?glact a%!t?icggtg
accacaachat &E&A\&Om 9%:@%2-@%&06#@1 ndy elGay: il s Agamey $0%13-39)25¢t ag

eSer o TeEh e IR CRRRaRaE B TSR R B ST R 0ot a7
20G uTyrSthenbe @EB:3315-A8 EA| Shiith]vr & Fenoystidap 2483 L2E-bIB) GHE Taeddeg @t LEt t cccg

tct ggott ggt ccggt aagat t accct gaac76BlLeuVal G ySer Ser ArgLeud yTr pSer G yLysl | eAl
alLe &sndg’%) %écgzég‘ljk%&cé@tgstl%r@'@é@a@yéb%gtvebféaszgmﬁsemgg@tfgsa@ammnmr Tr pSe

L ST o R s SRS e

tctacgttggtttcgac864AsnSer Al aAsnLysPh 510010
5ggcac c cbgMH3(ared Hatoatprotdin, gy tadargbdacgpat pedgin)yt t c912d yThr A nTyr d yLysl | el |
ePhed yd nThr AspThr Al aPhe110115120t at gacgt gct ggaaccgaccgat at ctt caacgagt gggg
cgacgt a960Ty rlAsqida¢thibadiiney; aTlibrsp bf eRhge i EAgirdepsd W&V&b%&g@é@ﬁi&%gt aa
cttctat 3'?‘61'8%[ ﬁ%éﬁlaa%aa%gtcagatcat ctactccaacl008d yAsnPheTyr Asp3 yAr gGI nd uG
| y@ ni | VB ABT £&11 BYPI8 Searencett éﬂfb‘f Peatdry Seasneest aret ganseiiet: SXacgacg
aclebeT y T Hﬁﬁ,ﬂﬁp_ 1 gt caag
gtt ggt gggg%ngg%%%gdgaggt ?:gég‘léﬁa cgggslg%ﬁfglglaﬁea Lysvglaﬁéﬁsgp@?@g@gna yll
eLyed uAagnieal t8ngenesproge RERg onby iraviyo nadatont ek tcadigtthtor geltsy Thgadgdc 1152V
al Tyrd yL pyal .LysAr nTyrd yTyr, Al aAl aAl aAllal90195200ggtt at gacttcgacttcg
gt ct gggtpcei4 5@%&3/‘8%15%@8@?@%fé?i%ﬁé‘%ﬁ%%pﬂfﬁé’A&cﬁ Hegtash ¥ S}ﬁ PIHIRCAG yTyr
Ser Tyr Zmagmatm@nwhﬂawryaﬁ@ﬂﬁw%o@a}@@@ iad agamleA8Ser As
pLeud uAsnThr Al aThr AsnAsnThr G yAspLysLysd u225230235 28' n Novenber 2003
-67t gg dBigrastiye fgemgeton whichahe govelneptide seqygnees pee basedt Phaggthatydisplagoe Trp
Al asheu i I ha: e . 240 5 250 gtc
tac2hcc Calprich Eing Yeprldedu froS3Ruefs dr GRink N slifibBai et

Thr G n b4 sucAstpeatrent SevherBys alytheFtphagéicad be washiedShwaPs A f2dyShe 6éma@h ofag gac

- aag ggc cgt c,tac gag ct et get tcc tac ,aac, gtt_gat 1392 Lys Asp Lys
Gy Arg PRl phage, (e Bopnd; pipee Gy bergmpiibiedand JasyDBb epcasinmbicieoatgg act

ttc ctg ; t C BClhn; agt t T Phe
Leu Al a %8%1#3% nAlZe;:]S%%gné‘lgH'r % %"%ﬂ@“g”s t@:%n%%aaﬁée%égaétﬂheoéla%)%dgegac acc
get ggt metidgerpdlymeptidacyebe dedncgl.t gac gaa acc ctg 14B8 Ser Asn Thr Al a
Gy Ala Qu Tyr Lys Asp Ile Val Asp Gu Thr Leu 305 310 315 ctg ggc gta cag
tac2§et ttc datmérecleasly it gehsd ipdlvdsds) cosirg@ihg brplitable Ekpresdiin ¥dctor TYr
Ala Phe Thr Ser Lys Leu Lys Ala Tyr Thr, Qu 320 325 330 tac aag atc cag ggt
atc gac QEprsing ydustgrnegasodigy s pelygentidscer mygunorinteragtive; fragrapnt of the| | e
Asp Lys ; : ; L tc taa
tct agcct‘gfé“é‘?gf? '§§°§”t“ ?‘%3%? ‘3%‘%55“ a{gaa{?gﬁlaipeoz&é’ ﬁégf} rgé'iasl?\&r%r'\ﬁe&g?éapglaggg%%gct

t gct t ggquotein whereint tha firsttagd tseamnd groet ayathgterologdug; aret £ tradGaptidic tegutagait '

atcttctcet tgccctettt. gacttgegtc agttcacgtt gtctctttteg 1752 tgtacftggc

F ccogggaiyreBuerty JnBaf o i iR gein greuehy Sormin s1disotusBlr> 573
<213¢ PRhcchAga f&ﬁéﬁgﬂﬂaﬁ' (by 2R e vERBPatontVRi mhoke sbi¥sted EBsiii&?s WithinAl @
lle Ala |le Pfro Ala Leu Phe'Ala Ser 1 ~ 5 10 15 Ala Ala Ash Ala Ala Val Val
Tyr Asp the &irsiggnatherehiyr fomningphfamikpofielapsl gasmids; (Ty tra@fprmaing svirablehastAl a

Asn Tyr i 5. AN r.35 .40 45 Val a. Thr Ay Ser
Top Oy e Hdlds: 6 fotkifogig g Bandphed toil fivky Rt pisif nyhe o
Ala H's Tyr Ser Asp Val Asp Ay QQu 65 70 75 80 28' n Novenber 2003 -68
Leu Val Gy Ser Ser Arg Leu Gy Trp Ser Ay Lys Ile Ala Leu Asn 85 90 95
Asn Thr Trp Ser Gy Ile Ala Lys Thr Gu Trp Gn Val Ser Ala Gu 100 105 110
Asn Ser Ala Asn Lys Phe Asp Ser Arg Hia lle Tyr Val Ay Phe Asp




115 120 125 Ay Thr GAn Tyr Ay Lys Ile Ile Phe Gy d@n Thr Asp Thr Al a Phe
130 135 140 Tyr Asp Val Leu GQu Pro Thr Asp Il e Phe Asnghyolemp& Yodsp Val
145 150 155 160 Gy Asn Phe Tyr Asp Gy Arg Gn Gu Gy G@n lle Ile Tyr Ser
Asn 165 170 175 Thr Tyr Ay Gy Phe Lys @y Lys Leu Ser Tyr @ n Thr Asn Asp
Aap 180 185 190. Lys Ala Val Lys Val Tﬂr Asp Val Ay Gn @y Ile Lys Qu

Asn Ala 195 200 205 VvVal Tyr Gy Lys Asp Val Lys Arg Asn Tyr Ay Tyr Ala Ala

2 8 YRt S TR O SRS )

Lys Lys wider é’dﬂillt%i@ safifbld fgr fBtrAinkgaecdmhbinat phifietnid partidlad cbhﬁlrﬁﬁglatcﬂ:aét fFhe Tyr
PheAIaGI g 27_ V';ﬁ Thr gOnAlaAs Leu Ser. Tyr gThr Thr Thr
dy 9%%012? th awsz}gap (9<Lf§gan, gming thehgst, the cqycht%@dms dap shager Tyr
Asn VaI nﬁ’&g I , ; r T u gy
Lys Val lﬁgmgeg% é%g 35 a%%mggr@ pm%erﬁliq‘rapaﬁeggh% l%’ gnoé)! Jhﬁ&{%y&mﬁ e Val
Asp @ u fiisionlpsoteBdn G8GusBEe dbftthe @aptxc‘lﬁal(t)(dontaﬁ'mg tNezphiRpemibliparthedes with aheu Lys

2 i o o R sty i 5
<212> DNﬂat atZ&Ish a ?@Mﬁﬁ@&fth@ Qﬁziz"gz T >8 paritRs ViRl R'Me @ﬁtl%eﬁdﬁlﬂmgl g221>

CDS <222> (1l)a.(1 <220> Si g~eptide <222> <220> <221>
mat pept(géléemm (lemhag@m;@ p}nwkp@dhaebxadgfrcaaahmgthat do anot. Em@:r@éy, thet get

atc ccg t a, Thr a lle Pro
Ao oo PRbof rbdy obiffideritgHrlng. KiablEnde ol Sl focopingof eharydc oo
gac 1§gt patticlacthat bhdngheQﬁlt@eﬁ-bN&ngﬁﬁnleéhl@ aAH&eﬁé&hng/éﬂepér () thabgh ¢S oﬁép Ay
Thr Thr Phe Aap -1 1 5 10 gta tac ggc cgt gtt cag get aac tac tac ggt gac
cac aac YdBORMME44 val Tyr Ay Arg Val G n Ala Asn Tyr Tyr Ay Asp H s Asn
Lys Ser 15 20 25 a get get acc gat ggt tcc tgg ggc ttc agc gga act ggt
acc ccg 192 \Biefesp qalyAnat highnethed tig plasmid & pnder yighh eogeol Q‘Qt%ettansc@pynorrhr Pro

30 35 40

240 @ u RO clsfiehephl 1Eb e BEAGGHs 1 hhba s Rt dacual Y nitiPesd 2,
55 60 thf[gtagexg@Ipatrﬁélesﬁ mcplaghg moge ggh ohegoﬁ}C@ftﬁgfusﬁﬂQ)ratein @cme@waoeaﬁ 288
Leu er Arg Leu ys Ile Ala Leu Asn 65 70 75

aac ! g@g}’aﬁ&le !"S&lﬂ&a"g%ll?“édg/ cﬁls‘bﬁeﬁe@é%éhe gmouptcef phageid paticks Asn
Thr Trp S8kl hd Val 0 0, aac
tcc gcc ag%a%g ttlg tﬁ&arﬁoﬁgo%—y?fgggfugo? lﬁa)t%l g&tle%{haﬁltl?ﬁoh% zfﬁ%srg%éer Al a
Asn Lys Memgpe@plemdgsmmng heinpje copyt of3he fabion Aspteds MGt peferafdy, thec cag
tac ggt aa »,00t cag acc gat acc gcg ttc 432 Ay Thr An Tyr Ay
Lys Ile ?’Pg““gﬁﬂeﬁﬁ\§ ’Gtzﬁ “Thr Asp Thr Al a Phe 110 115 120 tat gac gtg ctg gaa
ccg acc gat C tt ta 480 T r. Asp Val Leu A u Pro Thr
Asp |l e Phe YP‘@ ﬁ‘%‘@et@g t%fgpx L5851 "P,Uc auwilk further coptaip @csecrgforyac ggt
cot Waa gomal k@ YViArg G n
GGy SpRIRIGRE G & e BNA Hhoaffs bath SithefBr T pdliperfitl Suf 0 S
ctg tcc trmscua@ramgummngaomﬂm a pronToter Gistend Prafereed pronfdter syptemseu Ser

Tyr G 28t " 2003 -70.160 65 a cC gtc

e ST B fSRBRRR 7 e B e alonhs e e s v
Thr Asp M%kno@r&’ afill tofAbindtiofls ietedd UARDN n@tlrﬁallgéle %ﬁ&h&@%&/lﬂt&nﬂ@«‘f gl%gpéi‘ag gat
gtt aag cgt aac tac ggt tat gcc gcg get 72 Val Tyr Gy Lys Asp Val Lys

Arg Asn rrlsage@lyctw froni M1AKA7AMd 3RAG8, 113 M 200 PhigX 1t7&t T@aqardfemecgbaipetrt c ggt
Eteg ';1 { gpd %Igf,fprﬁ %:éar;érgte%é thg E\Aﬁspha%reegeﬁg Filll:ercl)gt go%el Leu Gy
The preferred host is E. coli, and protease-deficient strains of E. coli.

Repeated cycles of variant selection are used to select for higher and higher affinity
binding by the phagemid selection of multiple amino acid changes that are selected by
multiple selection cycles. Following a first round of phagemid selection, involving a first

30  region or selection of amino acids in the ligand polypeptide, additional rounds of phagemid
selection in other regions or amino acids of the ligand polypeptide are conducted. The

cycles of phagemid selection are repeated until the desired affinity properties of the ligand



tcc gat ctg gaa aat acc gca acc aac aac act ggc gac aag aaa gag 768 Ser Asp

Leu Gu Asn Thr Ala Thr Asn Asn Thr Ay Asp Lys Lys d 2@ (%%Q]bgﬁgo(tgg gca
ctg ggt gca cac tac gcc atc aac ggt ttc tac ttc gcc ggt eu Ay

Ala Hs Tyr Ala lle Asn Ay Phe Tyr Phe Ala Ay 240 245 250 gtc tac acc cag
gca gat ctg agc tat gac acc acc acc ggj;.ggt gac 864 Val Tyr Thr G n Ala Asp
Leu Ser Tyr Asp Thr Thr Thr Ay Ay Asp 255 260 265 aag gac aag ggc cgt ggc

tac gag ﬁél?p%‘ﬁﬁegf%tachfé%&ac aac gtt gat 912 Lys Asp Lys Ay Arg Ay Tyr Qu
Leu Ala A er Tyr Asn Val Asp 270 275 280 g act ttc ctg gcc ggc tac

Tr Gu Gy Cpe AR 85hes gy i fsaidin “ﬁa? ?""gﬁ“‘e‘“"?d'%%‘méé‘é {50 ana

gac atc thetpolygpeptidemonimmangrirteReti Befragipent Thay WdtebeGeyuaitiallElinkdd/ and yayAsp

| Val L 5 Tt tt Tt .t
Lo wal, 3fteSnditiient Siagtor i pobpestil T8RS Gr SRtined ot el Wil wer ou
Lys /5 a fatticul sédobidatg Qg a0 tﬁeasma@ HeCareP it pHinfard Afrudift. Ahugac gac

gag tgg acc tt gcc 04 Tyr Lye | Ile Asp Lys Met Asp Asp G
Trp Thr Seuerallya rawatiguso will she: dnfraguged a@wa ong enceding aunim raclrgsr wAbm ahe 350

<210> 4 2> PRT < phi l. S Lys
Throni e PRt eRondRy Sirfdilre3f e AFECRTANAY e IaBfetiBe SHIBS PalindBiicats Al
Asn Al a tNatthv@hwilVahvelthe pbeetibns ifieRctvith TRranfipén-bindinsholecud§t * Novenber

2003 _71 _ 20 25 30 Vval Tyr Ay Arg Val Gdn Ala Asn Tyr Tyr Gy Asp H s Aan

Lys Ser 35 40T#S ﬁﬂgeﬂ@d%ﬁy-rh{etmp helein S®ntehiplatéd yquiBg §ebolggﬂclgdlfdeg y
Thr Pro 50 55 60 Qu Pro Gy Thr Ala Ala H s Asp

Ay @ u ewodmgnhe @glmentldmor BrpuImEntesaetivar fip gment @qurmci;osa liat(ya lsgepndl e Al a

Ha Gy Doseton el uliRaetd), et i Fuad? sl MeRrard difine "
Phe Asp ﬂr&x&cﬂlﬁﬁbnl 2Pol{rycledtide @is tﬂSWallGa}Cob,modeirﬁgdnb Qf E’bﬁa@, sndpréfeldbly Asp Thr

Al a Phe g 135 140 Tyr Asp Val Leu Gg Pro Thr Asp Ile Phe Asn Gu Trp Ay
Asp Val e phageMi3 pere W Goabprpteineorm, fragraent dpepeof; iu@on ofpolyapgleatides 1| e Ile

pon Ap A2 é‘?“‘ 210 o oBgrSied bl Gififd bolfolihe int)R rRlBR SiEdn 0[]
A u Ksn plaamikg&latzadmtﬁ% pobinudigotida 1, drytsy wsepmh/g\boly;mcléastgieAls mtcT ylrpaﬁlquléfyr Al a

AIaAIaAIa210215 20 d PeAspPheGIyLeuGIyLeuAsnAIaGly
Tyr Ser Moﬁﬁglaﬁ@ﬁiéﬁs‘:oﬁ‘%ﬂsﬁcﬁ ’ﬁécgeoﬁlg B“Q u Asn Thr Ala Thr Asn Asn Thr Ay

Asp Lys Lys u 245 5 Trp Al u Tyr Ala Ile Asn, Ay Phe
Tyr Phe Al a &f‘r 'P?ﬁ? pﬂi\‘ u@egt@q? LEsodiag ar ﬁ?"‘)&%‘}ﬁ‘oﬁhr Thr
Thr d a Ser
Lk ay & é%dbn%ay %z %s%ﬁ@d %ghkdyxgnﬁfbnta@o@hgelﬁ% 8}1@} xa%wr) %Mk@%hékaanﬁ' o

dy Lys U&}A A(DEGIB(}SG 3‘9_106)311@1@210%1\65% let ak.nMidnobiplogy GHgrpat andissDwTWew_WS)rw,sp Ile

Val Thr 3 e dn, Tyr Ala Phe T Leu
ys A5 Top0ehlecetiy. 243 ity s ‘fh%ma N
An Gy Léle eaMslip tNEts sidSBf Ghel gélpnutlvotiva! 1 Aér@te?@ﬁar@mt 3QRhdRUMHE N Tyr
Asn Phe 370 <210> 5 <21 60 <212> <213> Aer ononas hydrophil a <220>

<221> CDRolynycieotide)2 protsin amgd» Howeveragrawiinip aswpeessordogt qgtitreslts igthe at ¢
C69 52, e oidebie HanuSlor Bl shhEhp Al o] S 510,
<211> 20tR¥A2nodiRed to insert an amino acid in the termination codon position of the mRNA,
25  thereby resulting in production of detectable amounts of the fusion protein. Such
suppressor host cells are well known and described, such as E. coli suppressor strain
(Bullock et al., 1987, BioTechniques, 5: 376-379). Any acceptable method may be used to
place such a termination codon into the mRNA encoding the fusion polypeptide.

The suppressible codon may be inserted between the polynucleotide encoding the
-30  immuno-interactive fragment and a second polynucleotide encoding at least a portion of a
phage coat protein. Alternatively, the suppressible termination codon may be inserted

adjacent to the fusion site by replacing the last amino acid triplet in the polypeptide or the



<213> Aerononas hydrophila c400> 6 Met Lys Lys Thr Ile Leu Ala Ile Ala lle
Pro Ala Leu Phe Ala Ser 1 5 10 15 Ala Ala Asn Ala 20 <21 Novafbir28662
<212> DNA <213> Aerononas hydrophila <220> <221> CDS <222> (1)..(1062
<400> 7 gca gtg gtt tac gac aaa gac ggt acc act ttt gac gta tac ggc cgt 48
Ala Val Val Tyr Asp Lys Asp Ay Thr Thg§ Phe Asp Val Tyr Ay Arg 1 5 10 15
gtt cag get aac tac tac ggt gac cac aac aaa tct gta get get acc 96 Val dn
Al a Asn Tiyst arhirio 4did in"@e phhge Aabple¥ein, S ini ggt
tcc tgg ggc ttc agc, ggapac? ggtpaccncgrghe}{ggeﬁégeﬁc%ogﬁnlﬁgﬁkg&é&s&ger Trp
Gy Phe Sdonds gromr in@ suppresser kpspall, Tynesultsrin reodedtable groductidtst ANvyi@Rber

2003 -73 . t .Gl gat qgtt t t gag ctg gtt ggt tct
102 Gy Pr A SifR 88" dtfepll i imBiortfPraclie Bein el thedomo 55
60 protein. When the phagemid is grown in a non-suppressor host cell, the pol thidg or

tccc%t ct :qqgnt“g tccqggt a gatt ¢cct gaacaacacct ggt cc240Ser Ar gLeuGIyg/ rpSerd yLys
| eAl zzilégé‘f\'gél?(;}% E%?‘gﬁéﬁ%gefjg%@%?rg%z&@ y&gmlggfuaaggq th@txx“lpag?:amaﬂ ccg
ccaac288fioydih bk abtsrhiihdish AP e r q cgat t ccc
gtcacatctacgttg tttcgacggcacccggt ac3 GL@%%@‘EEQQE’Q%@&& @%3’?5’323@’ heAspG
RO B dbcuope g Lo e I T b e e s R
ysllelle r al Ley, ) gaaccgaccgat at ctt caacg
agt ggggcgggé%%ta gtpﬁﬁéﬁeflget gf %%%F‘%@% E‘Ré Prytep ethervriprarnehereddt @ thasnPheT
yr 130135H4K cell.

gacggt cgt caagaaggt cagat cat ct act ccaacacct acggt ggc4BOAspd yArg@ nd ud@ ydnll e

googs ggéﬁiggﬂgﬁ?@pﬁgﬁﬁﬁfgﬁ%ﬁ%ﬁ g{aggn;ﬁc %ﬁéﬁ?@?ﬁ%?ﬁ%ﬁ? { %2?
$ & i L
fog Sttt v e ey alcint 25
624AspVal 'ty s SRR AR Fiedme 4 @?WW&H@H@I‘Q@Z bo eng thpt ct gggt
ct gaacgcrgults cd olting i ARk IBIRROSBASRRIGhY bEHELIIR LSAAMAGEHSE TYT ST

AspLeud ﬁ210215220aat accgcaaccaacaacact ggcgacaagaaagagt gggcact ggg AsnThr
Al aThr AsH28MRatH rasl Sprarsds With che paplired en ahtjr2s280RE 57 4b¢ caidantl gmpadatoe aacggt

ttct@ctt t ' Al al |.eAs PheTyr PheAl aQd yVal Tyr Th
G naneosoRa, St abach: BERERRo Wb DU b S BB S e e me BRI L ouser
Tyr AspThanghethitr @nin@ 30id i yadsp iyerel ry@ioAR 65 1e0mplesds! anaAsIek ARk 3Rty HEt acaac

tt gat gcct ggacgt.t t c864Ar Tyr d uLeuAl aAl aSer Tyr AsnVal AspAl aTr pThr'Phe275280
g 859 g ggggcea&ye%gge@ggggqt s known 1n the art. Th%se methods irrljclude, blFl)t are not

ct ggccogemRedRas bli t gel l.ad r AsnPheThr d u
G Ly oA A e T I A SRR O o
gt acag96@@mpld kemtinTyr LysAspl | eVal Aspd uThr LeuLeud yVal G n305310315320t acget
ttcacttccaagct gaaagcct acaccgagt acaagat ccagl008Tyr Al aPheThr Ser LysLeulLysAl aTy
r Th2@l uTyr Ly sFdrg@epeizgane astgmtkndiog cadgalggarsiadia st ﬁﬁﬁqwgﬁﬁem,gﬁ@at acaa
c1056G y| l'eAsBlgéfsglNEt A@E G uTr Th(LVaI Al alLeud nTg_r Aen340345350 ttc taa Phe

<210> 8 BYPIL & 30Iscybeyris cattaghedy dp Aptiiiabley maBphisieh asoagargseabeadsal Val

Tyr Asp deydaiide BeadsT dlaskh e 6 I 5 Vval Al a
Asn Tyr T?? Gy Asp SHirg;asEs Rédl?ay’s Ser oﬁl vah()gs %Ogyl%rgoé(g%%?)éw&%‘y& pSer
Trp Gy Methacrylateysls, folyactylicTieid, Potyn@thacTylic chpolyRress, 351oh) ndfirabayd Tdiic Al a
Ala H's - Se Val d Leu Val. Ser 50 55 60 Ser Arg Leu
dy Trp c%%‘rr#er% {}ldﬁ?}gl e %‘T‘gﬁt &sﬁe &Engpgl?m‘%‘é ngg?cl@estq thPG“WtHXSGa)Cg‘? Ile
Al a2Bys dEbom@lished by rebthodliesSbed InaMB YA BRyS0l., 4): Phe
Asp Ser Arg as Ilrbg TerVaI eSGI ye Pﬁe Asp d gzy'?%?’g*ﬂ(l%@’ ?gﬁ%ﬂ%ﬁfﬁﬁb y Lys
I'le Ilelﬁ%"“@&h@rh Thr Asp Thr Ala Phe Tyr Asp Val Leu 115 120 125 Qu Pro
Thr Asp Ile Phe Asn Qu Trp Gy Asp Val Gy Asn Phe Tyr 130 i35 140 Asp Ay
Arg G n G u @ferGttachinent dfethyantigar-biddingTinoledyle t&ithe faaptixl 4he RMobARed 60 Phe
Lys Gy Leu Ser Tyr. n ., Ihr Asn Asp / Lys Ala Val Lys 165 170 175 Val
Thr Asp ‘bﬁ‘ 8 §x°’%°rﬁ°dc;¥‘9thﬁh8 Ifbrary c?fﬂpl}ﬁﬁﬁmﬁs Basgigles Hpderceqpditions mggabigHor 90
1062  ZAndindlasrestbRast28 Gdrtiorp of\IRe Yhhodn¥id MHrGcldS Wi i a Ala
Ala gy r Asp Phe 195(%00 205 As\gﬁp_%me_ IG@L%?%"@{Lheeuq'ﬁ?ﬁmkfé @ré!"“ryr Ser
Tyr 3%er I‘Iéﬁ“‘ﬂééu“@ gorphidonsy snchuding\pl, Tinnic Adteengthy toxsperdtere, Bnd the \likspilLys Lys

A u Trp findic bEki . ; 35 240 Ala H's Tyr Ala Ille Asn Gy Phe Tyr Phe
Ala Ay Val c#y&‘&ﬁglcéz‘%ngﬁgn 50 255 Ala Asp Leu Ser Tyr Asp Thr Thr Thr Ay

dy Asp Lys Y, . 265 200 Arg Gy Tyr Gu Leu Ala Ala Ser Tyr Asn
Val Asp Al a ﬁogml?h@mgﬁléugggmfgﬁ é%‘%diféﬂ %Vé‘g(ax‘ﬁh Hm;&g%opﬁ@ impobglisedy v Lys
Val Ala Ser Asn Thr Ala 290 295 300 Gy Ala Qu Tyr Lys Asp Ile Val Asp GQu
- Thr Leu Leu Ay Val @ n 305 310 315 320 Tyr Ala Phe Thr Ser Lys Leu Lys Ala
Tyr Thr Qu Tyr Lys Ile A n 325 330 335 Ay Ile Asp Lys Met Asp Asp Qu Trp
Thr Val Ala Leu @ n Tyr Asn 340 345 350 Phe <210> 9 <211> 20 <212> PRT

c213> Aerononas hydrophila <400> 9 '




Ala Val Phe Tyr Asp Lys Asp Ay Thr Thr Phe Asp Val Tyr Ay Arg 1 5 10 15
Val Gn Ala Asn 20 28 " Novenber 2003 -76 Clains: 1. erhqmg@ibg,a@é%

pol ypeptide sel ected fromthe group consisting of: (a) a reconbinant

pol ypeptide conprising the sequence of SEQ 1D NO 2, 4 or 8~ (b) an

i mmuno-interactive fragnent of (a) wisa.the proviso that the fragnent does
not consist of the sequence of SEQID NO 9; (c) a variant of (a) or (b);

(d) a derciegon are sefarzted fronethofe Kaing H1dveAfindy (FHAGhROHY Fl@ﬂ%ih&lfﬁ]mcet lgg‘%m 1

wherei n gach of Sﬁé.d var i an&) en(l.i cits an inmune response. e po epti de
of cl ai A XARUPET Blodery may bs Hisseriatedeliorm) the dmmobilised target bust vy of
honol ogomsthb8s. SPhdde i yhent. | f ¢l aj whereip said
variant of the fra %%}g@gﬂgi%ﬁ&l%g@?ﬁ #@&? %%?‘%%ﬁ?sﬁlg igﬁpfl'&&berri‘ﬁ?“ . The
pol ypeptaltfénsﬂ)l‘lcard?qmqnimmngtm apd ofetlofds kaowin dethewatt i ve el icits an i mune
response. 6. The polypeptide of claiml wherein the fragnent conprises at

| easP six amni Switablsi st cells afe indevtadoivitia thie bixedeyaidthetifr PREEY, gﬁd‘ﬂleth‘asE%efl%)m 1
wher ei n asr$i d1 reﬁ&g@i nant .tgol quuigti %e conpri ses the sequence of S NO
8. -. 8 TRKEYySHHNdRL Fopditiqns suifable Aoy amplificationiaf the IPhaggeiddmrticles h@he
conpr i seshagethRbgRticles REd %3 SEQ . >D NO 6, or a
fragrren?%t %Zrep??([)r varigﬁ?f&g?&%(g?%ztil%ers\%e%ggy?E%E%S?ISQFCP%{%PBB‘? OpEWT de of
cl ai m 8 Hinsscuntid bindersdayingithe desired afftnityffoiSHQtdr et NwledilOfiredeled@d. An 1 sol at ed
pol ynucl eoti de encodi ng a pol ypeptide according to claim1l. 11. The

pol ynucl eoti de of claim 10 which conprises the sequence of SEQ 1D NO 7.
28t" Novenber 2863.5.77 Ratnalidragpesigmuc| eoti de of claim 11 wherein said

/.polﬁﬁucleoti further conprises a nucl eoti de sequence encodi ng a | eader
~ pepttde. 13. Enfo PY agiraldy j eseursing cpelypeptideanoe riginmimmaintbrautivk eRagrients

i DNO.,5 .a.f t or
ol ynucrsar o 83 nben iz o B oblaMesNa ine puftiplsd B8 Fowetionel or afi ch
Cﬁnpr i saatiorad dfﬁ@;llesigw’:)hs ﬂormica&glél&scxﬁl&ddi Agté%d/lsgg,l Nagn mgll: @pk'g%%m%% si7ng
the se : m NO 3, i or [ 7.
16 Ani o@@&ggﬁﬁnﬁﬁlﬁ?% M@HQ&SI‘M’; yelumecd¥,dpmgl45169, dmlsgsardl7. The

vari ant @ A aj Lan riSJ ol > i whi ch

hybr i di s“esp e{ilga%?ﬁ)ei%g? ’y}r\{%g}{gl%?lﬁd% gggg’r%?hgg {S’gmg 'g%/ 'Ilé?'s’oﬁ&t'oettﬁeam

conp? eneMOLEEHEMR RE(RGNITION s CHEMERTY ANDIBIOCHEMITAL Hroneelart  of

claim1 j i t\aphe roma cterial species. 19. The vari ant of

cl a: m 1 %2‘%}5'3‘%’[ %lea')bggf”gr‘(}oﬁfet’éBE@?E@‘SF{X; BR- @'%%ﬂ%”séi%cWeé{er I()‘(ﬂ89he

group CofrsieimiRugsah 3H006MOES, HY, W) G, ﬁ('FbSEdM%eqsbﬁérh.aim Xh EI&F 23%5?9“; of
e g as: . An

claim 18, %wr ein the bacterial species i's of enus Aer ono

expr essi 3R vect or conprising a polynucl eotide of claim10 wherein the

pol ynucl eotide is operably linked to one or nore regul atory nucleic acids.
22." A host cénpceqsdanse vy thehmetiegds of somventient drugoflesigrgithe ddsiredvaridniTet hod

f duci i t | tid i sing: | turi host
e T8 Confiiaat o ORI RGOt BERR e oo BT ihose-stmbiies hasy Wnciibnieng ¢ he
{econbi imrbmpedny peéht tidestniure Ao MB gy oP"‘WH%EQ ﬁ&g*; 0% hGLAGE! Ve

of a potfypep

f'ragment, conprjsing: (a) producing a fragnent tide conprising

the seqUHfRENYS ragreent pcogrdme 4o ths inwyntipnni Thiesquentitative eondributivgnag rekgltsan
i mal ; i ' [ & i i i mal i ncl udi th
Splogﬁct iﬁ?ﬁdj% ]éﬁ%nég gﬁl_? @%ﬁ@gﬁﬁg‘f’hm 3 Bidditg MoRCule Car Be get%rmm fned b;r rxl?ealsjurlinrég ©
the capacity of competition or cooperativity between the native polypeptide or immuno-

25  interactive fragment and the putative polypeptide variant.

In one embodiment of rational drug design, the polypeptide variant is designed to
share an attribute of the most stable three-dimensional conformation of a polypeptide or
immuno-interactive fragment according to the invention. Thus, the variant may be
designed to possess chemical groups that are oriented in a way sufficient to cause ionic,

30 hydrophobic, or van der Waals interactions that are similar to those exhibited by the

polypeptide or immuno-interactive fragment. In a second method of rational design, the



28t" Novenber 2003 _78_ elenents that protect said animal against infection
by a bacterial species of a genus selected fromthe grouwanGeineki feoPf
Aeronmonas, Vibrio and Edwardsiella or that specifically bind to said

pol ypeptide or to said bacterial species, which is indicative of said
fragnent being said i nmuno-interactivesjragnent. 25. The nethod of claim 24
wherein said elenents are antibodies. 26. A nethod of producing an

i mruno- i t o¥ea f patiowat , pat@yeptilé| Hi9'imnfin chve9 g a
polypeptidgmfgnpringg theﬂé%qﬂg?pe of SE )Eﬁﬁ%ﬁkg?@4ﬁ%?B§ﬁm?¥E&gﬁhghtigen
bi ndi ng Fenfosmatonah sbrepthings is explaited. pSugh Sbreathing” artlie tmpsieett andt rengrsibhe

presence | rl.Sl 1d..fragment . and saj nt i gen-bi ndi ng
nol ecul e a\?\ﬁle etfaﬁwsfglgl?f%g ec |e%lﬂb¢°g)nl§%hﬁgé PV 8?“'§Bﬁ’f8°1‘r¢eggﬁevﬂm%@nn@dsai d
| muno- i messitadtdny ¢erhpargtuen ttherdtivdyThsicrfattoay and fRInpitkB 2RalWhEBiivie) BE ﬂfe{:t i gen
bi ndiﬁg moliecul e i s gn ant%bod .. 28. ,TEE met hod of claim 27 wherein the
presence "8t ecé‘i‘i'd lé'tﬂ’ﬁ filgs: af ithe éﬂ"@&?sé‘b“ ypraetureaf) e pelypeptids. orimmuhed of
pr oduci n@ntera¢gvd nfdht e Rt C 1¢5y.NQ e c SEQ | | ~ NO
AP e e R R S L
conpri si fgnformatjonglighaniges ef pmgolypeptide qroimmemkintteactive fephrat Gicilheks thea
vari ant R:ani rein.said test .pol ide is distinguished from
sai d pol t;%ceog';qﬁtlgg o('f)’? 1)%3% |ll}ﬁ%fﬁts§’ipﬁfeé&3£§’f%§/§y€’§§bW&ﬁogﬁ‘}/g%%%’il?fuﬁ bendsof at
| east oner vaanichWealy bondstihight €drif 6F 8liEhtBE OnAsled dudnd tﬁ@?r&ﬁﬁrﬁ%‘){ g an

el erfen

i rmug@ resqon e in said animal, including the production o S 't hat
prot &&t efal Sugh dpepenitionfpesmits theidentifisatioreof the additionalonformagensus

| ect ed t St . bri d Edwardsi el |
That spectt ST RpRAP ERThI Bk RCyEBUREE o tinnd il sitpothe

fragment rafonabdesmgnant poddeciiod ofipanumsnimsticCihai shaie bk séhf¥anafonsai d t est
pol ypepti de being said variant. 30. The nethod of claim 29 wherein said

el enents are itr) ies. g,l @ﬂmatgmd. of produycing a variant of a

pol ypepti de cgﬂ%rpl Fﬁ'éél“ﬁ: . tor AHerne dpipnab impmunomimetisy desigmemployaa

| mTuno- i Bompaet syseent EAMBRIYF Bfmingiateprel i ihehd1&h VIUs sH-r
28" " Novenber 20}’33 _7%1_3 (a) _conlb?r?i ﬁ%gaéﬁ'%zisa%l Og?fcytgg%g)(l{l e%hélg%aégﬁ% eoqf bei ng
a valhl anthepqlypeptide o dmmyne-intatacten fisgmeitnguctohethobe oblaiied hishgsRIBBGRI d

pol ypept | a 'rpmM it eractive,fr , erein_said pol ypeptide
is disti %ﬁ’“}sgﬁeﬁ’ Itl?igogm ST ;%}?%’?{fs BW&@?&@% (é\@}'%?“b’nm%-' YRR ve
f r agment Nayowisibs (Ametican Chémial Sesty))0 NBuch HnAIgs@Cird eérhliffodiby HE[ BALy aM no
acid; an (b)‘;ﬁsi_gﬁ}ll%p hzwpresence of a co& ugate conprisimng sdi d est
Fol %/pep][ gﬁzm - i g@-%ﬁﬂﬂ'@%l &I@ET ,ICt i CH\TE i rﬂiO&g{Eh\fhKlmL_ saltﬂ
est pol ppt ghe varj. im erein the
antigen bi ndi ng nol ié%&l’ gi%i!’s aﬁ jagggiggbgéj.m%%‘.%%é rrg;fgoélfd » ¥PE#In 32 wherein

t he esence Sal J i e in an i munoassay,.,h 34. A
corrngj'usi tion cginrl;??s? ?nsgelg dﬁ%%g%pﬁ%r%z&eag%ag%&o% 0? @“%F e YpeéﬂéF ariants,

- phar macestreqing yssay ey el esedabridentify 3och FitRecuRiZP OSiichi £8ay3f whl gfe?érg’éll
further conpri.sing an aéj{'lj‘lévant. 36.. A vaccine conprisingthe c rrp05|?'i on of
cl ai m 35°XP39it the Gapaciky ok the vapiant;teibigd tonan atigea-bindinpymelecute asrdeacritredin
conpri si Bectd@ N stering to said animal an i munogerucal |y effective anount
of a conposition conprising a polypeptide according of claim1 and a

phar maceutically acceptable carrier. 38. The nethod of claim 37 wherein

said i mune 4 espg idchdilagyRr oduction of elements that protect said

ani mal agai nst i“n@g‘fﬁm‘rr%y_a;%act erial species of a genus selected from

the 5 oup conwiigi iefstemle RCHRABRASoriviLiRSs dsi &l dihvahat
. RS 1 B0 FERTRL Ul

specifically bind to said polypeptide or to sa |5’§I.Ud§9. The
met hod ofMmE0aadid 3Blakions dind/os additwne rtenthe ulypeptids, bivalireent dtOvarkine ofembod of
cl ai m 37, [ i inal i.s a freshwater and/or narine animal. 41. The
met hod of ¢ g"?’m%?e\kﬁé?& ﬁgféva?f‘&esaﬁ‘i‘%gP“ilg"‘H‘"Fi 1eppong® In pReAvBek dacluding| aj m
41 wher eelaments dh#trgpucificalty BRAUL the PolypeptiiRlltr H48r Pélanyl & pght  of
said fish.. 43. The nethod of clai m%4 V\ﬂe.rei ﬁégg?d anouarlll'? [ gaagg%\&fm%‘% ug
per gr andBROFSHS gy inglyde fusign of Xag, peliyReptiEioOBagraentwei vghiantodf thaiinvdntisn. 44.
The et hgfh ofih&! Bi ; e | d 4 nf ion is gciated with a .

condi tion sel ect g@%%gﬂé?ﬁ% B@gﬁ%&'coﬁggi g’fa?nr?ge’o*t Vﬁgﬁyemqr?c'éat\é%rtg%%@

sept i cenpalypephide,i foagnseraro vEduatr tisy el incdrporattd. inlhRrgeR thadheplid! ahdy
wherein said conposition is admnistered intraperitoneally. 46. The net hod
of claim 37 wherein said conposition is admnistered by i mmersion of the
animal in said conposition. 47. The nethod of claim37, wherein said
conposition is adm nistered by spraying the aninmal with said conposition.
48. An antigen-bi ndi ng nol ecul e that binds specifically to a pol ypeptide
according to any one of claims 1 to 9. 49. The antigen-binding nol ecul e of

. o, 1 . " - o




51. The nethod of claimb50 wherein the antigen-binding nolecule i's an =
anti body. 52. The nethod of claim 51 wherein the presencgnqjoefivdr 660P! X
i,s detected in an i nmmunoassay. 53. An oligonucleotide which specifically
hybri di zes to a pol ynucl eotide according to to any one of clainms 10 to 20
or its conplenent. 54. A nethod of detgcting a bacterial species of the
genus Aerorggnas,n&ﬁ brio or Edwardsiella in a biol og(gi cal siarrpl e su?]pect ed of
cont ai ni fighdarger pxdyjteptides mapaido BE L -1:5iinq;:,(:a) i solating the

bi ol ogi cal sanple from an Z)ﬁ‘i’mﬂ : J(E%étegg?gré%l?{rlllgggdﬁ &F3P8hsede according

to claim15 oA pdigpepedé, Bdenent DRivEri - I f L. UTE SHEET - 28t "
Novenberfu%g% -81 which igrllltji cat eSr‘?ﬁe@%‘?fggﬂgﬁgﬁhgfm@egpan Ayt e fused 56a The

met hod of'TCFLPIAR, (s caxamples ayhicthis netr daived pfesth Qe io$i g
Aer ohonaﬁroteﬁﬁma;rggim &Qﬁuﬁg laiqrﬁ 5_wher ei n,_ sai %_"2‘?3%‘ t(l)jpﬁde?g%l?'i"gﬁr
corrpréi ses cogltt acting sard s lﬁ%foé’ 't_?1ﬁ'é‘r?ﬂd’|r?t§'@n_lf@_r wtande, agfolyHigtidie3g and
oy G st et e AU St e e o1
conpri ses co %sgfzb § t5iuaprateing e dheger whigh prodsice aﬂdnﬁﬁﬁ@ﬂ%dﬁia&ﬁg%k%h%%t i de of
cl ai m 5PartiilficRamples of & Ql i gonuc| eotjde are anplification
primers, anpli fyfl ngleaontl{:clﬁg)(gt ?@éﬁgcg‘gd&?%é&"’fg‘g&ﬁsl%t ope Sytransfeease (GSTand

det ecti ng t heo, i fJ 8. .A nmethod of detecting or diagnosing

i nfection %ﬁﬁt a.niémngéiris‘}aggeig%g%a@%egﬁyoFﬁ?r’ing?'mj)_ﬂ inglpde,obntzare inoy limitb'tlotbggi cal
sanpl e fiRegieationtd snde chding) imc NSO f Qhidgibo, claim.1; and (b)

det g6 m njpg, the.presence . or ggggnpe in‘g?gt?lgﬁsarrp(r%c“g af(lﬁ/f({ F decivativeseen
said pol ype%tpleaé kg 3@9‘??7‘&)8_[ PEotemetyinthiesist andsthie dusp oty roBlinkEs #fACERLN the

o1 a1 m 55 et o e e Eoh®rbArP L faltls i 1oE nebompides fagmbit @ sariant
Edwar dsPEfhednvegion.a kit for the detection or di agnosi s of bacteri al
infection in_an animal wherein said infection is caused by bacteria of the

genus Aer onoR&amples ofi side avhafnd wiydidagibha i n oligonucl eotide
accor di Pgh}dg l%logf'gm p3.. 61 The Kit of ¢l g?fn@‘g;g[alfte;dr ?ﬁe&ch’i‘Fﬁ L sippention

pol ércmc ot I"de et diIsngt eaRe grempsssuch2as Blyeadsildtionf mdhagdaigoami}%?% n the
i nflct i acylatncafig@ehdd t el . th nus Aerompnas. 63. A kit r the
det ection. or di agnosi éng%gb‘g%lltl Eeé}l ?‘%?l%i %@gg‘?#‘%ﬁ“&r{eté?h}’élfﬁnhﬂlahgmyagd@g a

pol ypeptPifination owith nepethylagbtimivate; Gdbanidigationt of i rein said

i nf eCtiwidﬁyﬁﬁﬁggh@ ebag{leri.g of the genus Xeragﬁngﬁaép?&% %ﬁ‘of’y‘iﬂa%e,

Edwar dsi SI l'al 65. i1¢ VEP BYRdotalSaphas @ follgiveed rinys reslucdonb@ith AR -

i nf ect i BAugtiveatkydationey Ractvn with r HEET ..... 28 " Novenbér 2003
-82 an tﬁnhi en_bi ndi ngy ol ecul A g‘%ﬁ?{eg’?{%‘ﬁg‘."%ﬁ‘g.ﬁyﬁ@%w with NaBiiLyane

wher ei n Uhe SPEY3YoR abarimagronps with RediGstrmitrebiehrdne @M iphBic ayae(’[ﬁﬁs of claim
GG%p/nerei n sgid infection is caused by bacteria of the genus erg'm)nas,

Vi Bri

i 6ri o, or o] grgup may'be'modified by carbodiimi ivation vi ,
AT AL froASRioA! 1Ak Ed ﬁ%% &%S- AS. AV ALS, AR ALf . fﬁfa.“A‘X%f% Wa Qaacylisqures, ar @ AS
LA, a  A{?.AY@ A%\&, ) ARG A@é."%?‘}x{% bxpwypof exan@ley toAycofes MA@ R A Any
AT ARIAYG.. A@ AT . AF{S. A{S. A{T.ASSR AS. Af Se. Al @ Ahf . A{ @ AhSe. Al { SY. AAS. A{S.
AlSy. Al,e. ALT . A@. A{f.ATB2. A{SI . ATE. AY{fe. A{S. Asyl . Ahf . AL{. AYy. ALUy. AS. A&f
. ARE. A. A. A. AYie Abuafldid Yoidi : :
} Xs nh?/}h\/&/} ca (;2%]l ca] caV] ca] gg?g%@]néaﬁgg\'}f%ﬁ%abf capdified cby davgatishcef ca] caVv]
Ca; caVIEE WY AC eqndangatiah psaducts] with ceugentd sudh as 2,3-butanedione, phenylglyoxal

5  and glyoxal.

Sulphydryl groups may be modified by methods such as performic acid oxidation

to cysteic acid; formation of mercurial derivatives using 4

' -chloromercuriphenylsulphonic
acid, 4

-chloromercuribenzoate; 2-chloromercuri-4-nitrophenol, phenylmercury chloride

and other mercurials; formation of a mixed disulphides with other thiol compounds;

30  reaction with maleimide, maleic anhydride or

other substituted maleimide;
carboxymethylation with iodoacetic acid or iodoacetamide; and carbamoylation with
Cyanate at alkaline pH.



I-xPb™ h{vpke" ZU] caV] ca] caV] ca] caV] ca] ca] ca] caV] ca] caV] ca] caV] ca] ca] caV] ca] ca
V] ca]:.caV] ca] ca] ca] ca] ca] ca] ca] cRa] caV] ca] ca] ca 28" November 2003

L. H 5PX "W +Sf j t {#/ { vpke ZUke ZU] caV] ca] caV] ca] caV] ca] ca] ca] ca] caV]ca] ca

UV] caV] ca] caV] ca] caV] ca] caV] ca] caV] ca] caV] ca] caV] ca] ca] caV] ca] caV] ca/ 6>Y
#& , GUqg) 8| wr ngb] ke ZU] V] ca] ca] caV] caj3da] ca] ca] caV] ca] caV] ca] caV] ca] caV] ca]
caV] ca] caV] cal.cal c ca) ca] caV] ca] caV] ca] caV] ca] caV] ca8uOo)y'* K

K E:q nl % " Vi f}’PlOPﬁf}l{'l res due:], ma;'/]be Hlodifllgd, fgr ex;/]mple! by :1/1]kylation o)f‘¥l1e indole i

" | fa\ (0):2) . .
cal cal 33;*“ hasbepsiaebtlpebeliels kgl ghasloehocl caleal col o) oo
))) >** { VPEBTuerImKdec a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caV] ca] caV
] ca] ca] ca] ca]ﬁﬁaéglgca%dga] ;E%ﬂn;%]@éa] ca] Ci! ;,;* E]J;k+} +++++, G-t .. /%ifx/i . 0]@
DO 00!'1 1sX eI &i C cal.ca]calc
aj gica%@%&g%gﬁa‘} Ea] cal ca] ca\/]dcczlgi]| cg\f?caf,?a]qgf@g‘?g%qlg ;\9/‘%3?3334( 4441
5H55557 > '\‘}é§8+9h959zupkf a\ V] V] ca] ca] ca] ca] ca] ca] ca] caV] ca] ca] ca]
; a]sca] c?] ca] cﬁJerrarJigaaszéa(]igga ]0 y ?s%]dicnae] rcegligf L%?lbiaxLSi]ﬁﬁg ?fﬁlﬁiﬁ;ﬁ;ﬁi}j P99999
<l <z<<<sdtledieth ’ A V| . . .
a cafcglo cal cal e ﬁk}“"é/ﬁfﬁ”jﬂsaiigﬁr%ﬁé\?%w%e]% i‘l@] cal ]EAEEB%%;BE

CCRCh Cp CCC$ DIERERLE vpke a\ V] caV] ca] caV] ca] caV] ca] c
aV] ca] caV] ca] caV] giaéfclzgg] CAIRE t(‘:'gﬁ %ﬂ%ﬂ%c%@?‘%ﬂ@é\?%éé}%%](ﬁmﬁkqmbﬁ&} ca] ca]
ca] ca] c&yiiRaRHRFREE bRRECEMAITRI0, e dtinyihb ) ér}ﬁlﬁc 6-aminohexanoic agi
K# toh?ﬁ{}%iyé-??t\&]d ca%_cF! c&] ca] ca] ca] ca] caj ca]u aj ca caa]"EBT ezi‘]aﬁ%ffé‘é‘ficav] caj
;ﬁaKtC %&%&ﬁf@#ihéibﬂ%éﬁé\@ e@éqneg\/mé,\/f@a]ln&?}@gm;lﬁ]-%am]egglgeg]taé}g{?j g(g]d’c aV] ca]

e )
|

ca] ca] ca] ca] ca] ca] ca] ca] ¢aV] ca 105 QoS Hec &ftliangl addniad ca] ca)

cal ca! SYBIS I XMITG aglds U] AU VMR K Ainghdas lﬂe%yia}egﬁ}; C?]\Q ca] ca]
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15 (a) preparing ‘a recombinant polynucleotlde comprising ‘a nucleotide sequence

encoding a polypeptide comprising the sequence set forth in SEQ ID NO: 2, 4 or 8, or
variant or derivative of these, which nucleotide sequence is operably linked to

transcriptional and translational regulatory nucleic acid;
(b) introducing the recombinant polynucleotide into a suitable host cell;

20 (c) culturing the host cell to express recombinant polypeptide from said

recombinant polynucleotide; and
(d) isolating the recombinant polypeptide.

Suitably, said nucleotide sequence comprises the sequence set forth in any one of
SEQIDNO: 1,3 0or7.

25 The recombinant polynucleotide preferably comprises either an expression vector
that may be a self-replicating extra-chromosomal vector such as a plasmid, or a vector that

integrates into a host genome.

The transcriptional and translational regulatory nucleic acid will generally be
appropriate for the host cell used for expression. Numerous types of appropriate

30  expression vectors and suitable regulatory sequences are known in the art for a variety of
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Another fusion partner well known in the art is green fluorescent protein (GFP).
30  This fusion partner serves as a fluorescent “tag™ which allows the fusion polypeptide of the

invention to be identified by fluorescence microscopy or by flow cytometry. The GFP tag
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Suitable host cells for expression may be prokaryotic or eukaryotic. One preferred
25  host cell for expression of a polypeptide according to the invention is a bacterium. The
bacterium used may be Escherichia coli. Alteratively, the host cell may be an insect cell

such as, for example, SF9 cells that may be utilised with a baculovirus expression system.

The recombinant protein may be conveniently prepared by a person skilled in the

art using standard protocols as for example described in Sambrook, et al., MOLECULAR

30 CLONING. A LABORATORY MANUAL (Cold Spring Harbor Press, 1989), in
particular Sections 16 and 17; Ausubel et al, CURRENT PROTOCOLS IN
MOLECULAR BIOLOGY (John Wiley & Sons, Inc. 1994-1998), in particular Chapters
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25 3.2. Polynucleotides variants

In general, polynucleotide variants according to the invention comprise regions that
show at least 70%, more suitably at least 80%, preferably at least 90%, and most preferably
at least 95% sequence identity over a reference polynucleotide sequence of identical size
(“comparison window”) or when compared to an aligned sequence in which the alignment

30  is performed by a computer homology program known in the art. What constitutes suitable
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and 8.5.

" Alternatively, suitable polynucleotide sequence variants of the invention may be

prepared according to the following procedure:

5 (a) creating primers which are optionally degenerate wherein each comprises a
portion of a reference polynucleotide encoding a reference polypeptide or fragment of
the invention, preferably encoding the sequence set forth in any one of SEQ ID NO: 2,
4 or 8;

(b) obtaining a nucleic acid extract from a bacterial species, which is preferably of
10 a genus selected from the group consisting of Aeromonas, Vibrio and Edwardsiella;

and

(c) using said primers to amplify, via nucleic acid amplification techniques, at
least one amplification product from said nucleic acid extract, wherein said

amplification product corresponds to a polynucleotide variant.

15 Suitable nucleic acid amplification techniques are well known to the skilled
addressee, and include polymerase chain reaction (PCR) as for example described in
Ausubel et al. (supra); strand displacement amplification (SDA) as for example described
in U.S. Patent No 5,422,252; rolling circle replication (RCR) as for example described in
Liu et al., (1996, J. Am. Chem. Soc. 118:1587-1594 and International application WO

20 92/01813) and Lizardi et al., (International Application WO 97/19193); nucleic acid
sequence-based amplification (NASBA) as for example described by Sooknanan et al.,
(1994, Biotechniques 17:1077-1080); and Q-p replicase amplification as for example
described by Tyagi et al., (1996, Proc. Natl. Acad. Sci. USA 93: 5395-5400).

Typically, polynucleotide variants that are substantially complementary to a

25  reference polynucleotide are identified by blotting techniques that include a step whereby
nucleic acids are immobilised on a matrix (preferably a synthetic membrane such as
nitrocellulose), followed by a hybridisation step, and a detection step. Southern blotting is

used to identify a complementary DNA sequence; northern blotting is used to identify a
complementary RNA sequence. Dot blotting and slot blotting can be used to identify

30 complementary DNA/DNA, DNA/RNA or RNA/RNA polynucleotide sequences. Such
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et al. (1994-1998, supra) at pages 2.9.1 through 2.9.20.

According to such methods, Southern blotting involves separating DNA molecules

according to size by gel electrophoresis, transferring the size-separated DNA to a synthetic

5  membrane, and hybridising the membrane-bound DNA to a complementary nucleotide
sequence labelled radioactively, enzymatically or fluorochromatically. In dot blotting and

slot blotting, DNA samples are directly applied to a synthetic membrane prior to

hybridisation as above.

An alternative blotting step is used when identifying complementary

10 . polynucleotides in a cDNA or genomic DNA library, such as through the process of plaque

| or colony hybridisation. A typical example of this procedure is described in Sambrook et

al. (“Molecular Cloning. A Laboratory Manual”, Cold Spring Harbour Press; 1989)
Chapters 8-12.

Typically, the following general procedure can be used to determine hybridisation

15  conditions. Polynucleotides are blotted/transferred to a synthetic membrane, as described
above. A reference polynucleotide such as a polynucleotide of the invention is labelled as
described above, and the ability of this labelled polynucleotide to hybridise with an

immobilised polynucleotide is analysed.

A skilled addressee will recognise that a number of factors influence hybridisation.

20  The specific activity of radioactively labelled polynucleotide sequence should typically be

greater than or equal to about 108 dpm/mg to provide a detectable signal. A radiolabelled

nucleotide sequence of specific activity 10° to 10° dpm/mg can detect approximately 0.5 pg

of DNA. It is well known in the art that sufficient DNA must be immobilised on the

membrane to permit detection. It is desirable to have excess immobilised DNA, usually 10

25 pg. Adding an inert polymer such as 10% (w/v) dextran sulfate (MW 500,000) or

polyethylene glycol 6000 during hybridisation can also increase the sensitivity of
hybridisation (see Ausubel supra at 2.10.10).

To achieve meaningful results from hybridisation between a polynucleotide
immobilised on a membrane and a labelled polynucleotide, a sufficient amount of the

30 labelled polynucleotide must be hybridised to the immobilised pblynucleotide following
washing. Washing ensures that the labelled polynucleotide is hybridised only to the

immobilised polynucleotide with a desired degree of complementarity to the labelled
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It will be understood that polynucleotide variants according to the invention will
hybridise to a reference polynucleotide under at least low stringency conditions. Reference
herein to low stringency conditions include and encompass from at least about 1% v/v to at

5  least about 15% v/v formamide and from at least about 1 M to at least about 2 M salt for
hybridisation at 42°C, and at least about 1 M to at least about 2 M salt for washing at 42°C.
Low stringency conditions also may include 1% Bovine Serum Albumin (BSA), 1 mM
EDTA, 0.5 M NaHPO, (pH 7.2), 7% SDS for hybridisation at 65°C, and (i) 2xSSC, 0.1%
SDS; or (ii) 0.5% BSA, 1 mM EDTA, 40 mM NaHPO4 (pH 7.2), 5% SDS for washing at

10  room temperature.

Suitably, the polynucleotide variants hybridise to a reference polynucleotide under
at least medium stringency conditions. Medium stringency conditions include and
encompass from at least about 16% v/v to at least about 30% v/v formamide and from at
least about 0.5 M to at least about 0.9 M salt for hybridisation at 42°C, and at least about

15 0.5 M to at least about 0.9 M salt for washing at 42°C. Medium stringency conditions also
may include 1% Bovine Serum Albumin (BSA), 1 mM EDTA, 0.5 M NaHPO, (pH 7.2),
7% SDS for hybridisation at 65°C, and (i) 2 x SSC, 0.1% SDS; or (ii) 0.5% BSA, 1 mM
EDTA, 40 mM NaHPO, (pH 7.2), 5% SDS for washing at 42°C.

Preferably, the polynucleotide variants hybridise to a reference polynucleotide

20 under high stringency conditions. High stringency conditions include and encoﬁpass from
at least about 31% v/v to at least about 50% v/v formamide and from at least about 0.01 M

to at least about 0.15 M salt for hybridisation at 42°C, and at least about 0.01 M to at least

about 0.15 M salt for washing at 42°C. High stringency conditions also may include 1%

BSA, 1 mM EDTA, 0.5 M NaHPO, (pH 7.2), 7% SDS for hybridisation at 65°C, and (i)

25  0.2xS88SC, 0.1% SDS; or (ii) 0.5% BSA, 1mM EDTA, 40 mM NaHPO, (pH 7.2), 1% SDS

for washing at a temperature in excess of 65°C.

Other stringent conditions are well known in the art. A skilled addressee will
recognise that various factors can be manipulated to optimise the specificity of the
hybridisation. Optimisation of the stringency of the final washes can serve to ensure a high

30  degree of hybridisation. For detailed examples, see Ausubel et al., supra at pages 2.10.1 to

2.10.16 and Sambrook et al. (1989, supra) at sections 1.101 to 1.104.

While stringent washes are typically carried out at temperatures from about 42°C to



& ()-25 10% ' & ()-z51111111_?84" 10% 10%' & ()-z5 10%' & ()-z5 10%
& ()-z5 10%' & ()-z5 10% ' & ()-z5 10% ' & ()-z5! ldgHN Nyveritdr 20050

& ()-2z510jS7 }S)R° 10%' & ()-z5 10%' & ()-z5/111111_2?84" 10% 10%'
& ()-z5 10%' & ()-z5 10%' & ()-z5 10%' & ()-z5 10%' & ()-z5 10%'
& ()-z5111111m 284" 10% 10%' & ()-25,.10%' & ()-25 10%' & ()-25  10%

& ()-z5 10%' & ()-z5 10%' & ()-z5mm mm ?84° 10% 10% ' & ()-z5 10%'
& ()- 25\681‘@,%)0& §‘ll(im:a 2R the 30 &uf%&é&%& &t Bther temperatures may be suitable for
stringent conditions. Maximum hybridisation typically occurs at about 20‘5C to 25°C
below the Ty, for formation of a DNA-DNA hybrid. It is well known in the art that the T,
is the melting temperature, or temperature at which two complementary polynucleotide
5  sequences dissociate. Methods for estimating Ty, are well known in the art (see Ausubel et

al., supra at page 2.10.8).

In general, washing is carried out at T = 69.3 + 0.41 (G + C) % -12°C. However,
the T, of a duplex DNA decreases by 1°C with every increase of 1% in the number of

mismatched base pairs.

10 In a preferred hybridisation procedure, a membrane (e.g., a nitrocellulose
membrane or a nylon membrane) containing immobilised DNA is hybridised overnight at
42°C in a hybridisation buffer (50% deionised formamide, 5xSSC, 5x Denhardt’s solution
(0.1% ficoll, 0.1% polyvinylpyrollidone and 0.1% bovine serum albumin), 0.1% SDS and
200 mg/mL denatured salmon sperm DNA) containing labelled probe. The membrane is

15  then subjected to two sequential medium stringency washes (i.e., 2xSSC/0.1% SDS for 15
min at 45°C, followed by 2xSSC/0.1% SDS for 15 min at 50°C), followed by two.
sequential high stringency washes (i.e., 0.2xSSC/0.1% SDS for 12 min at 55°C followed
by 0.2xSSC and 0.1%SDS solution for 12 min).

Methods for detecting a labelled polynucleotide hybridised to an immobilised
20  polynucleotide are well known to practitioners in the art. Such methods include
autoradiography, phosphorimaging, and chemiluminescent, fluorescent and colorimetric

detection.

4. Antigen-binding molecules

The invention also contemplates antigen-binding molecules against the

25  aforementioned polypeptides, fragments, variants and derivatives. For example, the
antigen-binding molecules may comprise whole polyclonal antibodies. Such antibodies

may be prepared, for example, by injecting a polypeptide, fragment, variant or derivative

of the invention into a production species, which may include mice or rabbits, to obtain
polyclonal antisera. Methods of producing polyclonal antibodies are well known to those

30  skilled in the art. Exemplary protocols which may be used are described for example in

Coligan ef al., CURRENT PROTOCOLS IN IMMUNOLOGY, (John Wiley & Sons, Inc,
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In lieu of the polyclonal antisera obtained in the production species, monoclonal
antibodies may be produced using the standard method as described, for example, by
Kohler and Milstein (1975, Nature 256, 495-497), or by more recent modifications thereof
5  as described, for example, in Coligan et al., (1991, supra) by immortalising spleen or other
antibody producing cells derived from a production species which has been inoculated with

one or more of the polypeptides, fragments, variants or derivatives of the invention.

The invention also contemplates as antigen-binding molecules Fv, Fab, Fab' and

F(ab"); immunoglobulin fragments.

10 Alternatively, the antigen-binding molecule may comprise a synthetic stabilised Fv
fragment. Exemplary fragments of this type include single chain Fv fragments (sFv,
frequently termed scFv) in which a peptide linker is used to bridge the N terminus or C
terminus of a Vi domain with the C terminus or N-terminus, respectively, of a V; domain.
ScFv lack all constant parts of whole antibodies and are not able to activate complement.

15  Suitable peptide linkers for joining the Vg5 and V; domains are those which allow the Vg
and V; domains to fold into a single polypeptide chain having an antigen binding site with
a three dimensional structure similar to that of the antigen binding site of a whole antibody

.from which the Fv fragment is derived. Linkers having the desired properties méy be
obtained by the method disclosed in U.S. Patent No 4,946,778. However, in some cases a

20  linker is absent. ScFvs may be prepared, for example, in accordance with methods
outlined in Kreber et al (Krebber et al. 1997, J. Immunol. Methods; 201(1): 35-55).
Alternatively, they may be prepared by methods described in U.S. Patent No 5,091,513,
European Patent No 239,400 or the articles by Winter and Milstein (1991, Nature 349:293)
and Pliickthun et al (1996, In Antibody engineering: A practical approach. 203-252).

25 Alternatively, the synthetic stabilised Fv fragment comprises a disulphide stabilised
Fv (dsFv) in which cysteine residues are introduced into the Vg5 and V; domains such that
in the fully folded Fv molecule the two residues will form a disulphide bond therebetween.
Suitable methods of producing dsFv are described for example in (Glockscuther et al.
Biochem. 29: 1363-1367; Reiter et al. 1994, J. Biol. Chem. 269: 18327-18331; Reiter et al.

30 1994, Biochem. 33: 5451-5459; Reiter et al. 1994. Cancer Res. 54: 2714-2718; Webber et
al. 1995, Mol. Immunol. 32: 249-258).

Also contemplated as antigen-binding molecules are single variable region domains
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Hamers-Casterman et al. 1993, Nature. 363: 446-448; Davies & Riechmann, 1994, FEBS
Lett. 339: 285-290).

Alternatively, the antigen-binding molecule may comprise a "minibody". In this

5  regard, minibodies are small versions of whole antibodies, which encode in a single chain
the essential elements of a whole antibody. Suitably, the minibody is comprised of the Vg

and V, domains of a native antibody fused to the hinge region and CH3 domain of the

immunoglobulin molecule as, for example, disclosed in U.S. Patent No 5,837,821.

In an alternate embodiment, the antigen binding molecule may comprise non-

10  immunoglobulin derived, protein frameworks. For example, reference may be made to
(Ku & Schultz, 1995, Proc. Natl. Acad. Sci. US4, 92: 652-6556) which discloses a four-

helix bundle protein cytochrome b562 having two loops randomised to create

complementarity determining regions (CDRs), which have been selected for antigen

binding.

15 The antigen-binding molecule may be multivalent (i.e., having more than one
antigen binding site). Such multivalent molecules may be specific for one or more
antigens, Multivalent molecules of this type may be prepared by dimerisation of two
antibody fragments through a cysteinyl-containing peptide as, for example disclosed by
(Adams et al., 1993, Cancer Res. 53: 4026-4034; Cumber et al., 1992, J. Immunol. 149:

20 120-126). Alternatively, dimerisation may be facilitated by fusion of the antibody
fragments to amphiphilic helices that naturally dimerise (Pack P. Plynckthun, 1992,
Biochem. 31: 1579-1584), or by use of domains (such as the leucine zippers jun and fos)
that preferentially heterodimerise (Kostelny et al., 1992, J. Immunol. 148: 1547-1553). In
an alternate embodiment, the multivalent molecule may comprise a multivalent single

25  chain antibody (multi-scFv) comprising at least two scFvs linked together by a peptide
linker. In this regard, non-covalently or covalently linked scFv dimers termed "diabodies"
may be used. Multi-scFvs may be bispecific or greater depending on the number of scFvs
employed having different antigen binding specificities. Multi-scFvs may be prepared for

example by methods disclosed in U.S. Patent No. 5,892,020.

30 The antigen-binding molecules of the invention may be used for affinity
chromatography in isolating a natural or recombinant polypeptide or immuno-interactive

fragment of the invention. For example reference may be made to immunoaffinity
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The antigen-binding molecules can be used to screen expression libraries for
variant polypeptides of the invention as described herein. They can also be used to detect

polypeptides, fragments, variants and derivatives of the invention as described hereinafter.

5. Methods of Detection

5.1.  Protein-based detection

The invention also extends to a method of detecting in a sample a polypeptide,
fragment, variant or derivative as broadly described above, comprising contacting the
sample with an antigen-binding molecule as described in Section 4 and detecting the
presence of a complex comprising the said antigen-binding molecule and the said

polypeptide, fragment, variant or derivative in said contacted sample.

Any suitable technique for determining formation of the complex may be used. For
example, an antigen-binding molecule according to the invention, having a reporter
molecule associated therewith may be utilised in immunoassays. Such immunoassays
include, but are not limited to, radioimmunoassays (RIAs), enzyme-linked immunosorbent
assays (ELISAs) and immunochromatographic techniques (ICTs), Western blotting which
are well known those of skill in the art. For example, reference may be made to.
“CURRENT PROTOCOLS IN IMMUNOLOGY” (1994, supra) which discloses a variety
of immunoassays that may be used in accordance with the present invention.
Immunoassays may include competitive assays as understood in the art or as for example
described infra. It will be understood that the present invention encompasses qualitative

and quantitative immunoassays.

Suitable immunoassay techniques are described for example in US Patent Nos.
4,016,043, 4, 424,279 and 4,018,653. These include both single-site and two-site assays of
the non-competitive types, as well as the traditional competitive binding assays. These
assays also include direct binding of a labelled antigen-binding molecule to a target

antigen.

Two site assays are particularly favoured for use in the present invention. A

number of variations of these assays exist, all of which are intended to be encompassed by
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molecule such as an unlabelled antibody is immobilised on a solid substrate and the sample
to be tested brought into contact with the bound molecule. After a suitable period of
incubation, for a period of time sufficient to allow formation of an antibody-antigen
complex, another antigen-binding molecule, suitably a second antibody specific to the
antigen, labelled with a reporter molecule capable of producing a detectable signal is then
added and incubated, allowing time sufficient for the formation of another complex of
antibody-antigen-labelled antibody. Any unreacted material is washed away and the
presence of the antigen is determined by observation of a signal produced by the reporter
molecule. The results may be either qualitative, by simple observation of the visible
signal, or may be quantitated by comparing with a control sample containing known
amounts of antigen. Variations on the forward assay include a simultaneous assay, in
which both sample and labelled antibody are added simultaneously to the bound antibody.
These techniques are well known to those skilled in the art, including minor variations as
will be readily apparent. In accordance with the present invention, the sample is one that

might contain an antigen including serum, whole blood, and plasma or lymph fluid. The

sample is, therefore, generally a circulatory sample comprising circulatory fluid.

In the typical forward assay, a first antibody having specificity for the antigen or
antigenic parts thereof is either covalently or passively bound to a solid surface. The solid
surface is typically glass or a polymer, the most commonly used polymers being cellulose,.
polyacrylamide, nylon, polystyrene, polyvinyl chloride or ponpropylene. The solid
supports may be in the form of tubes, beads, discs of microplates, or any other surface
suitable for conducting an immunoassay. The binding processes are well known in the art
and generally consist of cross-linking covalently binding or physically adsorbing, the
polymer-antibody complex is washed in preparation for the test sample. An aliquot of the
sample to be tested is then added to the solid phase complex and incubated for a period of
time sufficient and under suitable conditions to allow binding of any antigen present to the
antibody. Following the incubation period, the antigen-antibody complex is washed and
dried and incubated with a second antibody specific for a portion of the antigen. The
second antibody has generally a reporter molecule associated therewith that is used to
indicate the binding of the second antibody to the antigen. The amount of labelled
antibody that binds, as determined by the associated reporter molecule, is proportional to

the amount of antigen bound to the immobilised first antibody.
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and then exposing the immobilised antigen to specific antibody that may or may not be
labelled with a reporter molecule. Depending on the amount of target and the strength of
the reporter molecule signal, a bound antigen may be detectable by direct labelling with the
antibody. Alternatively, a second labelled antibody, specific to the first antibody is
exposed to the target-first antibody complex to form a target-first antibody-second

antibody tertiary complex. The complex is detected by the signal emitted by the reporter

molecule.

From the foregoing, it will be appreciated that the reporter molecule associated

with the antigen-binding molecule may include the following:

(a) direct attachment of the repbfter molecule to the antigen-binding molecule;

(b) indirect attachment of the reporter molecule to the antigen-binding molecule;
i.e., attachment of the reporter molecule to another assay reagent which subsequently

binds to the antigen-binding molecule; and
(c) attachment to a subsequent reaction product of the antigen-binding molecule.

The reporter molecule may be selected from a group including a chromogen, a
catalyst, an enzyme, a fluorochrome, a chemiluminescent molecule, a lanthanide ion such

as Europium (Eu**), a radioisotope and a direct visual label.

In the case of a direct visual label, use may be made of a colloidal metallic or non-
metallic particle, a dye particle, an enzyme or a substrate, an organic polymer, a latex

particle, a liposome, or other vesicle containing a signal producing substance and the like.

A large number of enzymes suitable for use as reporter molecules is disclosed in
United States Patent Specifications U.S. 4,366,241, U.S. 4,843,000, and U.S. 4,849,338.
Suitable enzymes useful in the present invention include alkaline phosphatase, horseradish
peroxidase, luciferase, B-galactosidase, glucose oxidase, lysozyme, malate dehydrogenase
and the like. The enzymes may be used alone or in combination with a second enzyme that

is in solution.

Suitable fluorochromes include, but are not limited to, fluorescein isothiocyanate
(FITC), tetramethylrhodamine isothiocyanate (TRITC), R-Phycoerythrin (RPE), and Texas
Red. Other exemplary fluorochromes include those discussed by Dower et al.

(International Publication WO 93/06121). Reference also may be made to the

10% ' &'() z5° 10%' & ()-z5 10%

z5 10%
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Nos. 5,227,487, 5,274,113, 5,405,975, 5,433,896, 5,442,045, 5,451,663, 5,453,517,

5,459,276, 5,516,864, 5,648,270 and 5,723,218.

5 In the case of an enzyme immunoassay, an enzyme is conjugated to the second
antibody, generally by means of glutaraldehyde or periodate. As will be readily
recognised, however, a wide variety of different conjugation techniques exist which are
readily available to the skilled artisan. The substrates to be used with the specific enzymes
are generally chosen for the production of, upon hydrolysis by the corresponding enzyme,

10  a detectable colour change. Examples of suitable enzymes include those described supra.
It is also possible to employ fluorogenic substrates, which yield a fluorescent product
rather than the chromogenic substrates noted above. In all cases, the enzyme-labelled
antibody is added to the first antibody-antigen complex. It is then allowed to bind, and
excess reagent is washed away. A solution containing the appropriate substrate is then

15 added to the complex of antibody-antigen-antibody. The substrate will react with the
enzyme linked to the second antibody, giving a qualitative visual signal, which may be
further quantitated, usually spectrophotometrically, to give an indication of the amount of

antigen which was present in the sample.

Alternately, fluorescent compounds, such as fluorescein, rhodamine and the

20  lanthanide, europium (EU), may be chemically coupled to antibodies without altering their
‘binding capacity. When activated by illumination with light of a particular wavelength, the
fluorochrome-labelled antibody adsorbs the ligt'lt energy, inducing a state to excitability in

the molecule, followed by emission of the light at a characteristic colour visually
detectable with a light microscope. The fluorescent-labelled antibody is allowed to bind to

25  the first antibody-antigen complex. After washing off the unbound reagent, the remaining
tertiary complex is then exposed to light of an appropriate wavelength. The fluorescence
observed indicates the presence of the antigen of interest. Immunofluorometric assays
(IFMA) are well established in the art. However, other reporter molecules, such as

radioisotope, chemiluminescent or bioluminescent molecules may also be employed.

30 5.2.  Nucleic acid-based detection

In another aspect, the invention provides a method of detecting a bacterial species,

which is preferably of a genus selected from the group consisting of deromonas, in a
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! - A 0,
&()-25 bi%ﬁ)gical sample suspected of containing said bacteria The method comprises isolating
the biological sample from an animal, detecting a nucleic acid sequence according to the

invention in said sample which indicates the presence of said bacteria.

Detection of the said nucleic acid sequence may be determined using any suitable

5 technique. For example, a labelled nucleic acid sequence accordiﬁg to the invention may
be used as a probe in a Southern blot of a nucleic acid extract obtained from an animal as is

well known in the art. Alternatively, a labelled nucleic acid sequence according to the
invention may be utilised as a probe in a Northern blot of a RNA extract from the patient.
Preferably, a nucleic acid extract from the animal is utilised in concert with oligonucleotide

10 primers corresponding to sense and antisense sequences of a nucleic acid sequence
according to the invention, or flanking sequences thereof, in a nucleic acid amplification
reaction such as PCR, or the ligase chain reaction (LCR) as for example described in
International Application WO89/09385 which is incorporated by reference herein. A
variety of automated solid-phase detection techniques are also appropriate. For example,

15  very large scale immobilised primer arrays (VLSIPS™) are used for the detection of
nucleic acids as for example described by Fodor et al., (1991, Science 251:767-777) and
Kazal et al., (1996, Nature Medicine 2:753-759). The above generic techniques are well

known to persons skilled in the art.

6. Compositions

20 The invention also encompasses a composition for use in eliciting an immune
response in an animal, preferably a freshwater and/or marine animal, more preferably a
fish, which response includes production of elements that protect said animal against
infection by a bacterial species which is preferably of a genus selected from the group
consisting of Aeromonas, Vibrio and Edwardsiella or that specifically bind to said

25  polypeptide or to said bacterial species, comprising a polypeptide, variant or derivative as
broadly described above (“immunogenic agents”), together with a pharmaceutically

acceptable carrier. Optionally, said composition further comprises an adjuvant.

A further feature of the invention is the use of the antigen-binding molecules of the

invention (“therapeutic agents’) as actives, together with a pharmaceutically acceptable

30 carrier, in a composition for protecting or treating an animal against a condition associated
with a bacterial species expressing a polypeptide or polypeptide variant according to the

invention. The species is preferably of a genus selected from the group consisting of
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consisting of fish motile aecromonad septicemia, Vibriosis and Edwardsiellosis.

Depending upon the particular route of administration, a variety of
pharmaceutically acceptable carriers, well known in the art may be used. These carriers

5  may be selected from sugars, starches, cellulose and its derivatives, malt, gelatine, talc,
calcium sulphate, vegetable oils, synthetic oils, polyols, alginic acid, phosphate buffered

solutions, emulsifiers, isotonic saline, and pyrogen-free water.

Any suitable route of administration may be employed for providing a mammal or

a patient with a composition of the invention. For example, oral, rectal, parenteral,

10  sublingual, buccal, intravenous, intra-articular, intra-muscular, intra-dermal, subcutaneous,
inhalational, intraocular, intraperitoneal, intracerebroventricular, transdermal and the like

may be employed. Intra-muscular and subcutaneous injection is appropriate, for example,

for administration of immunogenic compositions, vaccines and DNA vaccines.

Dosage forms include tablets, dispersions, suspensions, injections,' solutions,

15  syrups, troches, capsules, suppositories, aerosols, transdermal patches and the like. These
dosage forms may also include injecting or implanting controlled releasing devices
designed specifically for this purpose or other forms of implants modified to act
additionally in this fashion. Controlled release of an immunogenic or a therapeutic agent

may be effected by coating the same, for example, with hydrophobic polymers including

20  acrylic resins, waxes, higher aliphaﬁc alcohols, polylactic and polyglycolic acids and
certain cellulose derivatives such as hydroxypropylmethyl cellulose. In addition,
controlled release may be effected by using other polymer matrices, liposomes and/or

microspheres.

Compositions suitable for oral or parenteral administration may be presented as

25  discrete units such as capsules, sachets or tablets each containing a pre-determined amount
of one or more immunogenic agents of the invention, as a powder or granules or as a
solution or a suspension in an aqueous liquid, a non-aqueous liquid, an oil-in-water
emulsion or a water-in-oil liquid emulsion. Such compositions may be prepared by any of

the methods of pharmacy but all methods include the step of bringing into association one

30  or more immunogenic agents as described above with the carrier which constitutes one or
more necessary ingredients. In general, the compositions are prepared by uniformly and

intimately admixing the immunogenic agents of the invention with liquid carriers or finely
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presentation.

The above compositions may be administered in a manner compatible with the
dosage formulation, and in such amount as is therapeutically effective or immunogenically
effective as the case may be. In this regard, the dose of immunogenic agent administered
to an animal should be sufficient to elicit an immune response that includes the production

of elements that protect said animal against infection by a said bacterial species.

Alternatively, the dose of therapeutic agent administered to a patient should be
sufficient to effect a beneficial response in the patient over time such as a reduction in the
level of a said bacterial species or to ameliorate the condition to be treated. The quantity of
the therapeutic agent(s) to be administered may depend on the subject to be treated
inclusive of the age, sex, weight and general health condition thereof. In this regard,
precise amounts of the therapeutic agent(s) for administration will depend on the
judgement of the practitioner. In determining the effective amount of the therapeutic agent
to be administered in the treatment or prophylaxis of a condition associated with infection
by a said bacterial species, the physician may evaluate circulating plasma levels,
progression of the condition, and the production of antibodies against a polypeptide,

fragment, variant or derivative of the invention.

In any event, those of skill in the art may readily determine suitable dosages of the
immunogenic and therapeutic agents of the invention. Such dosages may be in the order of

nanograms to milligrams of the immunogenic agents of the invention.

An immunogenic agent according to the invention can be mixed, conjugated or
fused with other antigens, including B or T cell epitopes of other antigens. In addition, it

can be conjugated to a carrier as described below.

When an haptenic peptide is used (i.e,, a peptide which reacts with cognate
antibodies, but cannot itself clicit an immune response), it can be conjugated with an
immunogenic carrier. Useful carriers are well known in the art and include for example:
thyroglobulin; albumins such as human serum albumin; toxins, toxoids or any mutant
crossreactive material (CRM) of the toxin from tetanus, diphtheria, pertussis,
Pseudomonas, E. coli, Staphylococcus, and Streptococcus; polyamino acids such as
poly(lysine:glutamic acid); influenza; Rotavirus VP6, Parvovirus VP1 and VP2; hepatitis

B virus core protein; hepatitis B virus recombinant vaccine and the like. Alternatively, a

10% '
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example, an haptenic peptide can be coupled to a T cell epitope of a bacterial toxin, toxoid

or CRM. In this regard, reference may be made to U.S. Patent No 5,785,973.

The immunogenic compositions may include an adjuvant as is well known in the

5  art. Suitable adjuvants include, but are not limited to: surface active substances such as
hexadecylamine, octadccylamine, octadecyl amino acid esters, lysolecithin,
dimethyldioctadecylammonium bromide, N, N-dicoctadecyl-N’, N’bis(2-hydroxyethyl-
propanediamine), methoxyhexadecylglycerol, and pluronic polyols; polyamines such as
pyran, dextransulfate, poly IC carbopol; peptides such as muramyl dipeptide and

10 derivatives, dimethylglycine, tuftsin; oil emulsions; and mineral gels such as aluminum

phosphate, aluminum hydroxide or alum; lymphokines, and QuilA.

In a further embodiment, a polynucleotide of the invention may be used as an
immunogenic composition in the form of a “naked DNA” composition as is known in the
art. For example, an expression vector of the invention may be introduced into an animal,

15 where it causes production of a polypeptide, fragment, variant or derivative according to
the invention in vivo, against which the host mounts an immune response as for example
described in Barry, M. et al., (1995, Nature, 377:632-635).

7. Detection kits

The present invention also provides kits for the detection in a biological sample of a

20  bacterial species which is preferably of a genus selected from the group consisting of

| Aeromonas. These will contain one or more particular agents described above depending
upon the nature of the test method employed. In this regard, the kits may include one or -

more of a polypeptide, fragment, variant, derivative, antigen-binding molecule or nucleic

acid according to the invention. The kits may also optionally include appropriate reagents

25  for detection of 1abéls, positive and negative controls, washing solutions, dilution buffers

and the like. For example, a nucleic acid-based detection kit may include (i) a nucleic acid

according to the invention (which may be used as a positive control), (i) an

oligonucleotide primer according to the invention, and optionally a DNA polymerase,

DNA ligase etc depending on the nucleic acid amplification technique employed.

30 The present invention is further described with reference to the following non-

limiting examples.
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Isolation and characterisation of a 43-kDa major adhesin Jrom A. hydrophila

Materials and Methods

Bacterial strains, phage, plasmids and media

5 A. hydrophila PPD 134/91 was obtained from the Primary Production department,
Singapore. It was routinely cultured in tryptic soy broth (TSB, Difco, USA) or on tryptic
soy agar (TSA) at 25°C. Escherichia coli M 109 (Promega, USA) was used as the host
for recombinant plasmids during cloning, sub-cloning and sequencing studies. E. coli
XL1-Blue MRF"' (Stratagene, La Jolla, CA, USA) was used as the host for AZAP Express

10 phage. E. coli M 15 (QIAGEN, Valencia, CA, USA) was used as the host for expression
of cloned gene. Plasmid pGEM-T (Promega, USA) was used as the PCR cloning vector
and for sequencing. Phage ZAP Express ahd AZAP II (Stratagene) was used to construct
genomic DNA libraries. Plasmid pQE-30 (QIAGEN, USA) was used as the expression
vector in E. coli. E. coli bacteria were grown in Luria-Bertani (LB) broth (DIFCO, USA)

15  or on LB agar at 37°C. When required, the medium was supplemented with 100 pg mL!

ampicillin and/or kanamycin (15 pg mL™).

DNA preparation, manipulation and analysis

Small-scale plasmid preparations were performed using the Wizard Mini Preps

DNA purification kit (Promega, USA). A. hydrophila PPD 134/91 chromosomal DNA

20  was extracted by the QITAGEN Genomic-tip 500/G column (QIAGEN, USA). Other DNA

routine manipulations were performed as described by Sambrook et al. MOLECULAR

CLONING, A LABORATORY MANUAL. 2™ edition, Cold Spring Harbor laboratory
Press, New York, (1989).

Construction of A. hydrophila genomic library

25 Two genomic libraries were constructed. For Library 1: the chromosomal DNA
from A. hydrophila PPD 134/91 was partially digested using the restriction endonuclease
Sau3AlL Digestion condition was first optimised on a small scale to get an extent of
digestion ranging from 1 kb to 10 kb. Digested DNA was purified by phenol-chloroform
extraction. 125 ng DNA was ligated to the BamHl-predigested and CIAP-treated ZAP



& ()-z5 10%' & ()-z5 10%' & ()-z5 10%' & ()-2:5‘ I:LO%' . .
& 8-25I pppt pxp| ppp_?80% "~ 10% 10%' & ()-z5 10%' & (8" zovehibis 200:3 .
& ()-z5, 10%"' & ()-2z5 10%' & ()-z5 10%' & () - z5pppppML_?80% ) 10A()) .
& ()-z510j S7 }SYR = 10%' & ()-z5 10%' & ()-zSppppppp_?BIO%l 10% . 10/% .
& ()-2z5 10%' & ()-z5 10%' & ()-25:5%9%' & ()-z5 10% &. ()._25 10% .
& ()-z5ppppppp_?80% " 10% 10%' & ()- 10% ' 0& ()-z5 10%' & ()-z5 10%
& () - ZExpAlephagt vectdP (Stidtdfenef (hiek O BHRBPof f94fd DNA was packaged into
lambda phage heads using the Gigapack™ III Gold kit as described by the manufacturer
(Stratagene). The resulting phage was transduced into E. coli XL-1-Blue MRF' and plated
selectively on LB agar containing tetracycline and X-gal. Inserts were present in > 90 % of
5  the transductants. The library was later amplified for once. For Library 2: the
chromosomal DNA was completely digested using EcoRI at 37°C for 3 hr. Digested DNA
fragments were separated on a 0.5 % agarose gel, and those DNA bands ranging from 5 -
10 Kb were excised from the gel and purified using the Pre-A-Gene™ DNA Purification
Kit (Bio-Rad, USA). 100 ng purified DNA was ligated to the EcoRI pre-digested and
10 CIAP-treated AZAP II vector (Stratagene). Then, 50 ng of ligated DNA was packaged and

amplified as Library 1.

Cloning of the gene encoding the 43-kDa protein

Degenerate primers P1 and P2 (shown in Figure 1, panel A) were designed on the

basis of the N-terminal 20-amino acid sequence of the 43-kDa protein and were used for

15 PCR amplification in a reaction containing 5 units Taq DNA polymerase, 1.25 mM of each
dNTP, 1 pmol of each primer, and 100 ng template DNA, in a total volume of 50 pL.. A.
hydrophila PPD 134/91 chromosomal DNA was used as a template DNA after partially
digestion by Sau3Al as described above. PCR products were electrophoresed on a 3 %
agarose gel and a 59 bp DNA band was purified. Purified DNA was ligated to the plasmid

20  pGEM-T™ vector and then introduced into competent E. coli M 109 cells according to
the manufacturer’s instruction (Promega, USA). The resultant plasmid (pT1) was
sequenced and the nucleotide sequence information was used to design a specific sense
primer SP3 as shown in Figure 1 in a 3’ nested RACE PCR using genomic library 1 as
template (1 pL of the amplified phage). A 650 bp DNA fragment was cloned (pT21) and

25 its nucleotide sequence determined. This analysis revealed a gene encoding the N-
terminal amino acid sequence. Then, specific sense and antisense primers were
constructed from this 650 bp DNA fragment and used for 3' RACE and 5' RACE nested

PCR using either library 1 or library 2 as template. The full length of the major adhesin

gene (designated as ahma ) was then cloned by nested specific PCR.

30 DNA sequencing

DNA sequencing was performed using Big Dye Terminator Cycle Sequencing
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Foster City. Calif.,, USA). The labelled extension products were analysed on a model
373A DNA sequencer (Applied Biosystems). The nucleotide (nt) and deduced amino acid

(aa) sequences were analysed using DNASIS programs.

Results

The N-terminal amino acid sequence disclosed in Lee, ef al. (1997, supra) was
used to design two degenerate primers P1 and P2 for PCR reaction (Figure 1, panel A).
After PCR using these degenerate primers, one 59 bp dominant DNA fragments was sub-
cloned (plasmid pT1) and sequenced. The aa sequence deduced from this 59 bp fragment
corresponded to the N-terminal sequence of the known 43 kDa protein. A specific sense
primer SP3 was constructed according to the central region of this 59 bp fragment and
used for 3' nested RACE PCR using genomic library 1 as template. Agarose gel
electrophoresis of the PCR products revealed several bands. After Southern hybridisation
with an oligonucleotide probe (as same as primer SP3), a 650 bp fragment was selected,
sub-cloned ( plasmid pT21 ) and sequenced. This fragment was confirmed as part of the
43-kDa protein gene by comparing a part of 21 ht sequence corresponding to the 7 C-

terminal amino acids of the known N-terminal aa sequence.

Specific primers generated from the 650 bp partial adhesin gene clone were used in
5'RACE and 3'RACE nested PCR reactions to isolate the full-length major adhesin gene
from the genomic libraries. The anti-sense primers are: FAS1: 5-GGT CGG TTC CAG
CAC GTC AT-3'and FAS3: 5~ACC TAC GTC GCC CCA CTC GTT GAA G-3' for

10% '

S'RACE; and sense primer primers: FS20: 5-AGC TGC TAC CGA TGG TTIC CTG

GGG-3' and FS21: 5-“AAA CTC CGC CAA CAA GTT CG-3' for 3RACE. A 1.1 kb
3'RACE PCR product was confirmed to encode the 3' end of the ahma gene( pT30). A
900 bp SRACE PCR product was also confirmed to encode the 5' end of the ahma gene
(pT27, Figure 1, panel B). Together, the two overlapping partial clones comprised a 1790
bp DNA which contains the full-length 4. hydrophila major adhesin coding region of 1119
bp (Figure 2) encoding a putative precursor protein of 373 amino acids containing a
putative 20 amino acid signal peptide and a mature major adhesin protein, which is
predicted to comprise 353 amino acids (Mr 38.7 kDa). The predicted 20 contiguous N-
terminal amino acids are identical to those obtained by Edman degradation except that the

third amino acid is valine instead of phenylalanine. The inventors suspect that this
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primers, the 1810 bp DNA fragment was cloned by PCR from the chromosomal DNA of
A. hydrophila PPD 134/91 and designated as pTAH (F igure 1, panel B).

The homology between the deduced polypeptide sequence and that of other genes

5  was analysed using the BLAST program (supra). The full-length ORF has 28 % identity
and 42% similarity to the outer membrane protein porin N (OmpN) of E. coli, 27%
identity and 40 % similarity to OmpU of Vibrio cholerae and 28 % identity and 40 %
similarity to OmpK of Klebsiella pneumoniae. These identities and similarities suggest

that this major adhesin of A. hydrophila is an outer membrane protein which shares

10 homology with outer membrane proteins of other members of Enterobacteriaceae and

-

Vibrionaceae.

A. hydrophila major adhesin gene ahma was expressed in E. coli using the
QIAexpressionist™ system (QIAGEN) according to instructions recommended by the

15 manufacturer. Briefly, two primers were designed according to the N-terminal and C-
terminal of the sequence corresponding to the mature protein and containing BamHI or

HindIII restriction enzyme digestion sites: FPQEI: 5-GCG CGC GGA TCC GCA GTG

GTT TAC GAC-3' and FPQE2: 5'-GCG CGC AAG CTT AGA AGT TGT ATT GCA-3'.

These two primers were used for PCR using plasmid pTAH as template. The resulting

20 DNA fragment was recovered from agarose gel by gel purification method. The purified

R DNA fragment was double-digested by BamHI and HindlII and the resulting fragment was
| re-purified from the agarose gel. Then, the digested DNA fragment was ligated to the
BamHI and Hindlll-digested pQE-30 vector and transformed into E. coli M15. The

resulting construct was designated as pQE-ahma. Its sequence was confirmed again by
25 DNA sequencing.

The overnight culture of E. coli M15 harbouring pQE-ahma was diluted 1:20 in
fresh LB medium containing 100 pg/Mille ampicillin and 15 pg/mL kanamycin and grown
at 37°C with vigorous shaking, When ODgg of the bacterial broth reached 0.5, isopropyl-
1-thio-B-D-galactoside (IPTG) was added to a final concentration of 1 mM. Bacteria were

30  harvested 3 hours after the addition of IPTG by centrifugation at 4800xg at 4°C for 10
minutes. The bacteria were resuspended in phosphate-buffered saline (PBS, pH 7.4), and
10 pL of cell suspension was boiled in SDS-sample buffer for 5 min and analysed by SDS-
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recombinant protein can be induced after addition of IPTG (lane 3). The ahma
recombinant protein was purified by 6 x His affinity chromatography using Ni-NTA
agarose provided in the QIAexpressionist Kit (QIAGEN, USA). Briefly, 500 mL of

5  bacterial culture after IPTG induction was harvested by centrifugation and resuspended in
10 mL of lysis buffer (8M Urea, 100 mM NaH;PO4, 10 mM Tri-HCI, pH 8.0). The tubé
was immersed in ice and the cells were lysed using a sonicator with a 5-mm-diameter
probe for 6x30 sec. The lysate was centrifuged at 14,000xg at 4°C for 20 min. The
supernatant was incubated with 2.5 mL of 50% Ni-NTA Superflow™ slurry and mixed

10 gently by shaking at 200 rpm at room temperature for 30 min. The mixture was carefully
loaded into an empty column and washed twice with 20 mL of wash buffer (8M Urea, 100
mM NaH;POq4, 10 mM Tri-HCI, pH 6.3). The recombinant protein Was eluted with 4x 1
mL elution buffer D (8M Urea, 100 mM NaH,POy4, 10 mM Tri-HCI, pH 5.9), followed by
4x 1 mL of buffer E (8M Urea, 100 mM NaH;POq, 10 mM Tri-HCI, pH 4.5). The different

15  eluate fractions were analysed by SDS-PAGE. The fractions containing the protein of
interest were pooled together and dialysed against buffer F (1 M Urea, 100 mM NaH,POy,,
10 mM Tri-HCI, pH 7.4), followed by PBS (pH 7.4). SDS-PAGE of the pooled fractions
that the purified recombinant protein migrated as a single band of about 43-kDa (Figure 3,
lane 4).

20 Analysis of antigenic conservation of 43-kDa protein

The recombinant adhesin was used to immunise rabbits to obtain anti-recombinant
adhesin antisera. For Western Blot, the whole-cell lysates of different strains of
Aeromonas, Vibrio and Edwardsiella were boiled in SDS sample buffer for 5 min, and
analysed by electrophoresis using a SDS-polyacrylamide gel. The resolved protein was

25 electroblotted onto a 0.2 pm nitrocellulose filter. For immunodetection, the filter was
blocked in 5 % skimmed_milk in TTBS (0.1% Tween-20, 10 mM Tris-HCI,150 mM NaCl,
pH 7.2) at 25°C for 2 hours, followed by incubating with 1: 2000 primary antibody (rabbit
antisera against recombinant adhesin protein) at 25°C for 1.5 hours. After three washes

- with TTBS, the filter was incubated with 1:50,000 diluted goat anti-rabbit IgG alkaline

30 phosphate conjugates (Bio-Rad) for 1 hour. The filter was washed with TTBS and

incubated with substrate NBT (nitroblue tetrazolium) and BCIP (5-bromo-4-chloro-3-

indolyl phosphate) for colour development at room temperature.
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(with apparent molecular weights of about 43-kDa and 62 kDa, respectively), from all
strains of Aeromonas tested, with one protein band (with apparent molecular weights of
about 30-kDa) from V. anguillarum, and with one protein band (with apparent molecular
5 weights of about 62-kDa) from Edwardsiella tarda. These results indicate that this 43-kDa
adhesin is conserved across Aeromonas species, and that V. anguillarum and E. tarda
express proteins with similar antigenic determinants to those of the adhesin of the present

invention,

Immunisation of blue gourami with recombinant adhesin

, 10 Blue gourami, Trichogaster trichopterus (Pallas), weighing 10-12 g and measuring
: 5-8 cm in length were injected intraperitoneally with 15 pg of recombinant adhesin mixed
with Freund's complete adjuvant (FCA). For control group, a mixture of 100 pL
phosphate-buffered saline (PBS, pH 7.2) and FCA was similarly injected. A booster

injection was given to the same fish three weeks later without FCA.

15 Determination of antibody agglutination titres

To test the humoral immune response of fish against this recombinant adhesin, the
agglutination titre of the antisera obtained from immunised fish was tested against formalin-
killed 4. hydrophila PPD 134/91 cells. The antibody titres against 4. hydrophila PPD
134/91 were determined by agglutination tests in 96-well microtitre plates as described by

- 20 Roberson (Roberson BS. BACTERIAL AGGLUTINATION. IN: TECHNIQUES IN FISH
IMMUNOLOGY. Fair Haven, SOS Publications, 1990, pp. 81-86. ). Each week, five fish
from immune group or control group were sacrificed to obtain their sera for antibody titre
determination. As shown in Figure 5, the antisera can agglutinate the bacterial cells at high

concentration.

25 Challenge test with virulent strains of A. hydrophila, Vibrio anguillarum and
Edwardsiella tarda

To test the effectiveness of the recombinant adhesin as a vaccine, naive blue
gourami were immunised with the recombinant adhesin and then challenged with virulent
strains of A. hydrophila, V. anguillarum and E. tarda. In this respect, healthy blue

30  gourami were immunised with recombinant adhesin as described in “Immunisation of blue
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& ’ goura )i \ﬁith récombinant adhesin”. Two weeks after the booster injection, the immune
and control fish were challenged with live bacteria. These include A. hydrophila PPD
134/91, PPD 70/91 and L31; Vibrio anguillarium 01/10/93(2) and Edwardsiella tarda PPD
130/91. A volume of 0.1 mL of the live bacterial suspension was intraperitoneally injected
5  into fish. The mortality of the fish and other morphological changes were observed and

recorded over a period of seven days.

The results are summarised in Table 1. When the immune fish were challenged with
homogeneous strains (PPD 134/91), the survival rate of the immunised fish was 95% as
compared to 60% for control, giving a relative percent survival (RPS) of 87.5%. When the

10  fish was challenged with a heterologous strain (4. hydrophila PPD 70/91), the RPS was
70%. For another heterologous 4. hydrophila 131, the RPS was 28.6%. For a freshwater
fish isolated V. anguillarum 01/10/93(2), a RPS of 44.4% was obtained. A similar result
was obtained for E. tarda 130/91. These results show that the recombinant adhesin of the
present invention can provide protection to blue gourami not only against 4. hydrophila,

15  but also against V. anguillarum and E. tarda.

TABLE 1 Extent of protection' in Blue gourami immunised with recombinant

adhesin vaccine

Bacterial strains | Dose Group® Total fish | Dead Fish | Survival | RPS®
for challenge (cells/mL) used (%) %)

A hydrophila | 6.0x10° Immune |20 1 95 87.5%*
PPD 13491 Control |20 8 60

A hydrophila | 6.1x10° Immune | 20 3 85 70.0%*
PPD 70/91 Control |20 10 50

A hydrophila | 4.45x10° | Immune {20 5 75 28.6
L31 Control |20 7 65

V. anguillarum | 1x10° Immune | 20 10 50 44.4*
01/10/93(2) Control 20 18 10

E. tarda 3.28x10° | Immune |20 5 75 44.4
PPD 130/91 Control | 20 9 55

*Experiment had been repeated twice. For immune group, fish were injected with

15 pg of recombinant adhesin in FCA; For control. Fish were injected with PBS and FCA
20  only.

®Significance was tested by Chi-square analysis: ** p<0.01; * p<0.05
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gce gect aac gect gca gtg gtt tac gac aaa gac ggt acc act ttt gac 576
Ala Ala Asn Ala Ala Val Val Tyr Asp Lys Asp Gly Thr Thr Phe Asp
-1 1 5 10

gta tac ggc cgt gtt cag gct aac tac tac ggt gac cac aac aaa tct 624
Val Tyr Gly Arg Val Gln Ala Asn Tyr Tyr Gly Asp His Asn Lys Ser
15 20 25

gta gct gect acc gat ggt tce tgg gge ttec agec gga act ggt acc ccyg 672
Val Ala Ala Thr Asp Gly Ser Trp Gly Phe Ser Gly Thr Gly Thr Pro
30 35 40

gaa tat act cct ggt acc gct gct cat tac tct gat gtt gat ggt gag 720
Glu Tyr Thr Pro Gly Thr Ala Ala His Tyr Ser Asp Val Asp Gly Glu
45 50 55 60

ctg gtt ggt tct tcec cgt ctg ggt tgg tce ggt aag att gecc ctg aac 768
Leu Val Gly Ser Ser Arg Leu Gly Trp Ser Gly Lys Ile Ala Leu Asn
65 70 75

aac acc tgg tcc ggt atc gec aag act gag tgg caa gtt tct got gaa 816
Asn Thr Trp Ser Gly Ile Ala Lys Thr Glu Trp Gln Val Ser Ala Glu
80 85. 90

aac tce gcc aac aag ttc gat tce cgt cac atc tac gtt ggt ttc gac 864
Asn Ser Ala Asn Lys Phe Asp Ser Arg His Ile Tyr Val Gly Phe Asp
95 ~ 100 105

ggc acc cag tac ggt aag atc atc ttc ggt cag acc gat acc gecg tte 912
Gly Thr Gln Tyr Gly Lys Ile Ile Phe Gly Gln Thr Asp Thr Ala Phe
110 115 120

tat gac gtg ctg gaa ccg acc gat atc ttc aac gag tgg ggc gac gta 960
Tyr Asp Val Leu Glu Pro Thr Asp Ile Phe Asn Glu Trp Gly Asp Val
125 130 135 140

ggt aac ttc tat gac ggt cgt caa gaa ggt cag atc atc tac tcc aac 1008
Gly Asn Phe Tyr Asp Gly Arg Gln Glu Gly Gln Ile Ile Tyr Ser Asn
145 150 155

acc tac ggt ggc ttc aaa ggc aaa ctg tcc tat caa acc aac gac gac 1056
Thr Tyr Gly Gly Phe Lys Gly Lys Leu Ser Tyr Gln Thr Asn Asp Asp
160 165 170

aag gecc gtc aag gtt act gac gta ggt cag ggc atc aaa gaa aac gca 1104
Lys Ala Val Lys Val Thr Asp Val Gly Gln Gly Ile Lys Glu Asn Ala
175 180 185

gtg tac ggc aag gat gtt aag cgt aac tac ggt tat gcc gcg gect gec 1152
Val Tyr Gly Lys Asp Val Lys Arg Asn Tyr Gly Tyr Ala Ala Ala Ala
190 : 195 200

ggt tat gac ttc gac ttc ggt ctg ggt ctg aac gca ggt tac tcc tac 1200
Gly Tyr Asp Phe Asp Phe Gly Leu Gly Leu Asn Ala Gly Tyr Ser Tyr
205 210 215 220

tcc gat ctg gaa aat acc gca acc aac aac act ggc gac aag aaa gag 1248
Ser Asp Leu Glu Asn Thr Ala Thr Asn Asn Thr Gly Asp Lys Lys Glu
225 230 235



& ()-z5 10%'
& ()-25 10%'

rerrrrr_?80% -
& ()-z5 10%'

10%"' & ()-z5 10%'

& ()-z5sssssML_?80% -

tgg gca ctg
Trp Ala Leu

gtc tac acc
Val Tyr Thr
255

aag gac aag
Lys Asp Lys
270

gcec tgg act
Ala Trp Thr
285

tcc aac acc
Ser Asn Thr

ctg ggc gta
Leu Gly Val

tac aag atc
Tyr Lys Ile
335

ctg caa tac
Leu Gln Tyr
350

ggt
Gly
240

cag
Gln

ggc
Gly

ttc
Phe

gct
Ala

cag
Gln
320

cag
Gln

aac
Asn

10% 10% '
& ()-z5 10%'
& ()-z5 10%'

10% '
& ()-z5 10%'

10% '

gca
Ala

gca
Ala

cgt
Arg

ctg
Leu

ggt
Gly
305

tac

Tyr

ggt
Gly

tte
Phe

cac
His

gat
Asp

ggc
Gly

gcc
Ala
290

gct
Ala

gct
Ala

atc
Ile

taa

& ()-z5rrrrrrrrpT80% ° 10%'*
& ()-z5 10%'

_ & ()-z5 10%'
& ()rz5rrrrrnN pT80% -

& ()-z5 10%'

tac
Tyr

ctg
Leu

tac

Tyr
275

ggc
Gly

gag
Glu

ttc
Phe

gac
Asp

gcce
Ala

agc
Ser
260

gag
Glu

tac
Tyr

tac
TYyr

act
Thr

aag
Lys
340

& ()-z5 10%"

&'() z5 1Qﬂ?“November200
& ()-z5 10%

&qy-25 10%'
& ()-2519j S7 }S)R °

atc aac ggt
Ile Asn Gly
245

tat gac acc
Tyr Asp Thr

ctg gct gct
Leu Ala Ala

aac ttc act
Asn Phe Thr
295

aaa gac atc
Lys Asp Ile
310

tcc aag ctg
Ser Lys Leu
328

atg gac gac
Met Asp Asp

ttc
Phe

acc
Thr

tce
Ser
280

gaa

Glu

gtt
Val

aaa
Lys

gag
Glu

tac

Tyr

acc
Thr
265

tac

Tyr

ggt
Gly

gac
Asp

gcce
Ala

tgg
Trp
345

& ()-z5 10%'"
& ()-z5rrsss ss_?80%

& ()

& ()-z5 10%"

& ()-z59j S7 } SR

-z5 10%'
10% 10%' & ()-z5

& ()-z5 10%'
10%

ttc
Phe
250

ggt
Gly

aac
Asn

aaa
Lys

gaa
Glu

tac

Tyx
330

acc
Thr

gcc
Ala

ggt
Gly

gtt
val

gtt
val

acc
Thr
315

acce

Thr

gtt
val

tctagcctet gegttgattt agatgatgaa

cggccaagct tgcttggcceg ttttgtttta tctgettecce

tctgttgatt atcttctcet tgcectettt gacttgegtce

tgtacttggc tcccgggcag cggatcgeta gattattcag

<210> 2
<211> 373
<212> PRT

<213> Aeromonas

<400> 2
Met Lys Lys
1

Ala Ala Asn
Val Tyr Gly
35

Val Ala Ala
50

Glu Tyr Thr
65

Thx

Ala

20

Arg

Thr

Pro

hydrophila

Ile

5
Ala
val

Asp

Gly

Leu

Val

Gln

Gly

Thr
70

Ala

Val

Ala

Ser

55

Ala

Ile

Tyr

Asn
40

Trp

Ala

Ala Ile Pro
10

Asp Lys Asp
25

Tyr Tyr Gly

Gly Phe Ser

His Tyr Ser
75

ggt
Gly

gac
Asp

gat
Asp

gct
Ala
300

ctg

Leu

gag
Glu

gecc
Ala

1296

1344

1392

1440

1488

1536

1584

1632

acctgatgtt tctgttctct 1692

agttcacgtt gtctcttttc 1752

ctcgttgcag gatgtaaa

Ala

Gly

Asp

Gly

60

Asp

Leu

Thr

His

45

Thr

Val

Phe
Thr

30
Asn

Gly

Asp

Ala

15
Phe
Lys

Thr

Gly

Ser

Asp

Ser

Pro

Glu
80

1810



Y& ()-25 10%' & ()-z5s#s’ s+s/5357s_?80%‘ 10% 10%' & ()-z5 10%'
& ()-25" 10%' & ()-25 10%' & ()-z5 10%' & ()-25 109" N&ehbe? 2603
=s°s.CsGsKsCB ’780% 10% 10%' & ()-z5 10%' & ()-z5 10%' & ()-z5 10%'
& ()-2z5" 10%' & ()-z5 10%' &'()-zSQsSsW.;[s\s_?80%‘ 10% 10%' & ()-z5
0%' & ()-z5 10%' & ()-z5 10%'" ég -z5° 10%' & ()-z5 10%'
& ()-z5\s]s”s scer6 ?280% ° 10%' & (Y8z5° 10%° '() z5° 10%'

(%0((%2 250( zai %)IR gsd eszI%sEesJ S T8O£r G}}Q%}ys & ;\la \eu 0% & ()-2z5-°
95

Asn Thr Trp Ser Gly Ile Ala Lys Thr Glu Trp Gln Val Ser Ala Glu
100 105 110

Asn Ser Ala Asn Lys Phe Asp Ser Arg His Ile Tyr Val Gly Phe Asp
115 120 125

Gly Thr Gln Tyr Gly Lys Ile Ile Phe Gly Gln Thr Asp Thr Ala Phe
130 135 140

Tyr Asp Val Leu Glu Pro Thr Asp Ile Phe Asn Glu Trp Gly Asp Val
145 150 155 160

Gly Asn Phe Tyr Asp Gly Arg Gln Glu Gly Gln Ile Ile Tyr Ser Asn
165 170 175

Thr Tyr Gly Gly Phe Lys Gly Lys Leu Ser Tyr Gln Thx Asn Asp Asp
1 180 185 190

Lys Ala Val Lys Val Thr Asp Val Gly Gln Gly Ile Lys Glu Asn Ala
195 200 205

Val Tyr Gly Lys Asp Val Lys Arg Asn Tyr Gly Tyr Ala Ala Ala Ala
210 215 220

Gly Tyr Asp Phe Asp Phe Gly Leu Gly Leu Asn Ala Gly Tyr Ser Tyr
225 230 235 240

Ser Asp Leu Glu Asn Thr Ala Thr Asn Asn Thr Gly Asp Lys Lys Glu
245 250 255

Trp Ala Leu Gly Ala His Tyr Ala Ile Asn Gly Phe Tyr Phe Ala Gly
260 265 270

Val Tyr Thr Gln Ala Asp Leu Ser Tyr Asp Thr Thr Thr Gly Gly Asp
275 280 285

Lys Asp Lys Gly Arg Gly Tyr Glu Leu Ala Ala Ser Tyr Asn Val Asp
290 - 295 300

Ala Trp Thr Phe Leu Ala Gly Tyr Asn Phe Thr. Glu Gly Lys Val Ala
305 310 315 320

Ser Asn Thr Ala Gly Ala Glu Tyr Lys Asp Ile Val Asp Glu Thr Leu
325 330 338

Leu Gly Val Gln Tyr Ala Phe Thr Ser Lys Leu Lys Ala Tyr Thr Glu
340 345 350

Tyr Lys Ile Gln Gly Ile Asp Lys Met Asp Asp Glu Trp Thr Val Ala
355 360 365

Leu Gln Tyr Asn Phe
370

<210> 3
<211> 1122
<212> DNA
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<220>

<221>
<222>

<220>

<221>
<222>

<220>

<221>
<222>

<400> 3

atg
Met
-20

gcc
Ala

gta
Val

gta
val

gaa
Glu
45

ctg

Leu

aac

aac
Asn

ggc
Gly

tat

Tyr
125

ggt
Gly

acce
Thr

aaa
Lys

gct

Ala

tac
Tyr

gct
Ala
30

tat
Tyr

gtt
val

acc
Thr

tcc
Ser

acc
Thr
110

gac
Asp

aac
Asn

tac

Tyr

CDSs
(1) ..

aag
Lys

aac
Asn

ggce
Gly
15

gct
Ala

act
Thr

ggt
Gly

tgg
Trp

gce
Ala
95

cag

Gln

gtg
Val

ttc
Phe

ggt
Gly

(1122)

aca
Thr

gct
Ala
-1

cgt
Arg

acc
Thr

cct
Pro

tct
Ser

tcc
Ser
80

aac

Asn

tac

Tyr

ctg
Leu

tat
Tyr

ggc
Gly

sig_peptide
(1) .. (60)

mat_peptide
(61)..(1122)

att
Ile

gca
Ala

gtt
val

gat
Asp

ggt
Gly

tcc
Ser
65

ggt
Gly

aag
Lys

ggt
Gly

gaa
Glu

gac
Asp
145

ttc
Phe

ctg
Leu
-15

gtg.
vVal

cag
Gln

ggt
Gly

acc
Thr
50

cgt
Arg

atc
Ile

ttc
Phe

aag
Lys

ccg
Pro
130

gat
Gly

aaa
Lys

10% 10%'°
& ()-z5 10%'
N ().-Zéﬂlgé)%gro(&

mon

gct
Ala

gtt
val

gct
Ala

tcc
Ser
35

gct
Ala

ctg
Leu

gce
Ala

gat
Asp

atc
Ile
115

acc
Thr

cgt
Arg

ggc
Gly

10% '

& ()-z5 10%'
& ()-z5 10%'

att
Ile

tac
Tyr

aac
Asn
20

tgg
Trp

gct
Ala

ggt
Gly

aag
Lys

tcc
Ser
100

atc

Ile

gat
Asp

caa
Gln

aaa
Lys

gct
Ala

gac
Asp

tac
Tyr

ggc
Gly

cat
His

tag

Trp

act
Thr
85

cgt
Arg

ttc
Phe

atc
Ile

gaa
Glu

ctg
Leu

atc
Ile

aaa
Lys

tac
Tyr

ttc
Phe

tac
Tyr

tcc
Ser
70

gag
Glu

cac
His

gat
Gly

ttc
Phe

ggt
Gly
150

tcc
Ser

ccg
Pro
-10

gac
Asp

ggt
Gly

agc
Ser

tct
Ser
55

ggt
Gly

tgg
Trp

atc
Ile

cag
Gln

aac
Asn
135

cag

Gln

tat
Tyr

& ()-z5 10%'

& (Joe®NovelB% 2003

& ()-z5 10%'

& ()-25 10%'
& ()-25s8%ssss ?80%° 10% 10%' & ()-z5 10%

() 4podly & 0-25 10%

gct
Ala

ggt
Gly

gac
Asp

gga
Gly
40

gat
Asp

aag
Lys

caa
Gln

tac
Tyr

acc
Thr
120

gag
Glu

atc
Ile

caa
Gln

ctg
Leu

acc
Thr

cac
His
25

act
Thr

gtt
Val

att
Ile

gtt
Val

gtt
Val
105

gat
Asp

tgg
Trp

atc
Ile

acc
Thr

ttt
Phe

act
Thr
10

aac
Asn

ggt
Gly

gat
Asp

gcc
Ala

tct
Ser
90

ggt
Gly

acc
Thr

ggc
Gly

tac
Tyr

aac
Asn

gca
Ala

ttt
Phe

aaa
Lys

acce
Thr

ggt
Gly

ctg
Leu
75

gct
Ala

ttc
Phe

gcg
Ala

gac
Asp

tcc
Ser
155

gac
Asp

tcc
Ser
-5

gac
Asp

tct
Ser

ccg
Pro

gag
Glu
60

aac
Asn

gaa
Glu

gac
Asp

ttc
Phe

gta
Val
140

aac

Asn

gac
Asp

& ()-z5qj S7
& ()-z5 10%'

48

96

144

192

240

288

336

384

432

480

528

576
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aag gec gtc aag gtt act gac gta ggt cag ggc atc aaa gaa aac gca 624
Lys Ala Val Lys Val Thr Asp Val Gly Gln Gly Ile Lys Glu Asn Ala
175 180 185

gtg tac ggc aag gat gtt aag cgt aac tac ggt tat gcc gcg get gece 672
Val Tyr Gly Lys Asp Val Lys Arg Asn Tyr Gly Tyr Ala Ala Ala Ala
190 195 200

ggt tat gac ttc gac ttc ggt ctg ggt ctg aac gca ggt tac tcc tac 720
Gly Tyr Asp Phe Asp Phe Gly Leu Gly Leu Asn Ala Gly Tyr Ser Tyr
205 210 215 220

tcc gat ctg gaa aat acc gca acc aac aac act ggc gac aag aaa gag 768
Ser Asp Leu Glu Asn Thr Ala Thr Asn Asn Thr Gly Asp Lys Lys Glu
225 230 235

tgg gca ctg ggt gca cac tac gcc atc aac ggt tte tac ttc gcec ggt 816
Trp Ala Leu Gly Ala His Tyr Ala Ile Asn Gly Phe Tyr Phe Ala Gly
240 245 250

gtc tac acc cag gca gat ctg agc tat gac acc acc acc ggt ggt gac 864
Val Tyr Thr Gln Ala Asp Leu Ser Tyr Asp Thr Thr Thr Gly Gly Asp
255 260 265

aag gac aag ggc cgt ggc tac gag ctg gct get tece tac aac gtt gat 912
Lys Asp Lys Gly Arg Gly Tyr Glu Leu Ala Ala Ser Tyr Asn Val Asp
270 275 280

gcc tgg act ttc ctg gcoe gge tac aac ttc act gaa ggt aaa gtt gct 960
Ala Trp Thr Phe Leu Ala Gly Tyr Asn Phe Thr Glu Gly Lys Vval Ala
285 290 295 300

tcc aac acc gct ggt gect gag tac aaa gac atc gtt gac gaa acc ctg 1008
Ser Asn Thr Ala Gly Ala Glu Tyr Lys Asp Ile Val Asp Glu Thr Leu
305 310 315

N Ctg ggc gta cag tac gct ttc act tcc aag ctg aaa gcc tac acc gag 1056
Leu Gly Val Gln Tyr Ala Phe Thr Ser Lys Leu Lys Ala Tyr Thr Glu
320 325 330

tac aag atc cag ggt atc gac aag atg gac gac gag tgg acc gtt gcc 1104
Tyr Lys Ile Gln Gly Ile Asp Lys Met Asp Asp Glu Trp Thr Val Ala
335 340 345

ctg caa tac aac ttc taa 1122
Leu Gln Tyr Asn Phe
350

<210> 4

<211> 373

<212> PRT

<213> Aeromonas hydrophila

<400> 4
Met Lys Lys Thr Ile Leu Ala Ile Ala Ile Pro Ala Leu Phe Ala Ser
1 5 10 15

Ala Ala Asn Ala Ala Val Val Tyr Asp Lys Asp Gly Thr Thr Phe Asp
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Val Tyr Gly

Val

Glu

65

Leu

Asn

Asn

Gly

Tyr

145

Gly

Thr

Lys

Val

Gly

225

Ser

Trp

val

Lys

Ala

305

Ser

Leu

Ala
50

Tyr

val

Thr

Ser

Thr

130

Asp

Asn

Tyr

Ala

Tyr

210

Tyr

Asp

Ala

Tyr

Asp

290

Trp

Asn

Gly

35

Ala

Thr

Gly

Trp

Ala

115

Gln

Val

Phe

Gly

val

195

Gly

Asp

Leu

Leu

Thr

275

Lys

Thr

Thr

Val

& ()-z5 10%'°

10% '

& ()-z5 10%'

Arg Val Gln Ala Asn

Thr

Pro

Ser

Ser

100

Asn

Tyx

Leu

Tyr

Gly

180

Lys

Lys

Phe

Glu

Gly

260

Gln

Gly

Phe

Ala

Gln
340

Asp
Gly
Ser

85
Gly
Lys
Gly
Glu
Asp
165
Phe
Val
Asp
Asp
Asn
245
Ala
Ala
Arg
Leu
Gly
325

Tyr

Gly
Thr

70
Arg
Ile
Phe
Lys
Pro
150
Gly
Lys
Thr
Val
Phe
230
Thr
His
Asp
Gly
Ala
310
Ala

Ala

Ser

55
Ala
Leu
Ala
Asp
Ile
135
Thr
Arg
Gly
Asp
Lys
215
Gly
Ala
TYyr

Leu

Tyr
295
Gly
Glu

Phe

40

Trp

Ala

Gly

Lys

Ser

120

Ile

Asp

Gln

Lys

Val

200

Arg

Leu

Thr

Ala

Ser

280

Glu

Tyr

Tyx

Thr

10% '

&I—

Tyr

Gly

His

Trp

Thr

105

Arg

Phe

Ile

Glu

Leu

185

Gly

Asn

Gly

Asn

Ile
265

Tyr

Leu

Asn

Lys

Ser
345
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Tyr

Phe

Tyr

Ser

90

Glu

His

Gly

Phe

Gly

170

Ser

Gln

Tyr

Leu

Asn

250

Asn

Asp

Ala

Phe

Asp

330

Lys

Gly

Ser

Ser

75

Gly

Trp

Ile

Gln

Asn

155

Gln

Tyr

Gly

Gly

Asn

235

Thx

Gly

Thr

Ala

Thr

315

Ile

Leu

Asp

Gly

60

Asp

Lys

Gln

Tyr

Thr

140

Glu

Ile

Gln

Ile

Tyr
220
Ala
Gly
Phe
Thr
Ser
300
Glu

val

Lys

His

45

Thr

Val

Ile

Val

Val

125

Asp

Trp

Ile

Thry

Lys

205

Ala

Gly

Asp

Tyr

Thr

285

Tyr

Gly

Asp

Ala

& ()-z5 10%'

Asn

Gly

Asp

Ala

Ser

110

Gly

Thr

Gly

Tyr

Asn

190

Glu

Ala

Tyr

Lys

Phe

270

Gly

Asn

Lys

Glu

Tyr
350

Lys

Thr

Gly

Leu

95

Ala

Phe

Ala

Asp

Ser

175

Asp

Asn

Ala

Ser

Lys

255

Ala

Gly

Val

Val

Thr

338

Thr

Ser
Pro
Glu

80
Asn
Glu
Asp
Phe
Val
160
Asn
Asp

Ala

Ala

Tyr
240
Glu
Gly
Asp
Asp
Ala
320
Léu

Glu

& ()-25
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Tyr Lys Ile Gln Gly Ile Asp Lys Met Asp Asp Glu Trp Thr Val Ala

355

Leu Gln Tyr Asn
370

<210> S5
<211> 60
<212> DNA

Phe

<213> Aeromonas hydrophila

<220>
<221> CDS
<222> (1) ..(60)

<400> 5

360

365

atg aaa aag aca att ctg gct att gct atc ccg get ctg ttt gca tecc
Met Lys Lys Thr Ile Leu Ala Ile Ala Ile Pro Ala Leu Phe Ala Ser

1

gcc gct aac gct
Ala Ala Asn Ala
20

<210> 6

<211l> 20

<212> PRT

<213> Aeromonas

<400> 6

Met Lys Lys Thr
1

Ala Ala Asn Ala
20

<210> 7

<211> 1062
<212> DNA
<213>

<220>
<221>
<222>

Chs

<400> 7

gca gtg

Ala val
1

tac
Tyr

gtt
vVal

gtt cag
Val Gln

gct
Ala

aac
Asn
20

tce
Ser
35

gat ggt
Asp Gly

tgg
Trp

5

hydrophila

10

15

Ile Leu Ala Ile Ala Ile Pro Ala Leu Phe Ala Ser

5

(1) ..(1062)

gac
Asp
5

tac

Tyr

ggc
Gly

aaa
Lys

tac
Tyr

ttc
Phe

Aeromonas hydrophila

gac
Asp

ggt
Gly

agc
Ser

ggt
Gly

gac
Asp

gga
Gly
40

acc
Thr

cac
His
25

act
Thr

10

act
Thr
10

aac

Asn

ggt
Gly

ttt
Phe

aaa
Lys

acc
Thr

gac
Asp

tct
Ser

ccyg
Pro

1s

tac
Tyr

gta
Val

cgt
Arg

ggc
Gly
15

gta
Val

gct
Ala
30

gct
Ala

acc
Thr

tat
Tyr

act
Thr

cct
Pro

gaa
Glu
45

418

60

48

96

144

-
i

10%
& ()-z5
& ()-25'
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ggt acc gct gect cat tac tct gat gtt gat ggt gag ctg gtt ggt tct 192
Gly Thr Ala Ala His Tyr Ser Asp Val Asp Gly Glu Leu Val Gly Ser
50 55 60

tcc cgt ctg ggt tgg tcc ggt aag att gcc ctg aac aac acc tgg tcc 240
Ser Arg Leu Gly Trp Ser Gly Lys Ile Ala Leu Asn Asn Thr Trp Ser
65 70 75 80

ggt atc gcc aag act gag tgg caa gtt tct gct gaa aac tcc gcec aac 288
Gly Ile Ala Lys Thr Glu Trp Gln Val Ser Ala Glu Asn Ser Ala Asn
85 90 95

aag ttc gat tcc cgt cac atc tac gtt ggt ttc gac ggc acc cag tac 336
Lys Phe Asp Ser Axrg His Ile Tyr Val Gly Phe Asp Gly Thr Gln Tyr
100 105 110

ggt aag atc atc ttc ggt cag acc gat acc gcg ttc tat gac gtg ctg 384
Gly Lys Ile Ile Phe Gly Gln Thr Asp Thr Ala Phe Tyr Asp Val Leu
115 120 125 :

gaa ccg acc gat atc ttc aac gag tgg ggc gac gta ggt aac ttc tat 432
Glu Pro Thr Asp Ile Phe Asn Glu Trp Gly Asp Val Gly Asn Phe Tyr
130 135 140

gac ggt cgt caa gaa ggt cag atc atc tac tcc aac acc tac ggt ggc 480
Asp Gly Arg Gln Glu Gly Gln Ile Ile Tyr Ser Asn Thr Tyr Gly Gly
145 150 155 160

ttc aaa ggc aaa ctg tcc tat caa acc aac gac gac aag gcc gtc aag 528
Phe Lys Gly Lys Leu Ser Tyr Gln Thr Asn Asp Asp Lys Ala Val Lys
165 170 175

gtt act gac gta ggt cag ggc atc aaa gaa aac gca gtg tac ggc aag 576
val Thr Asp Val Gly Gln Gly Ile Lys Glu Asn Ala Val Tyr Gly Lys
180 185 190

gat gtt aag cgt aac tac ggt tat gcc geg gct gec ggt tat gac ttc 624
Asp Val Lys Arg Asn Tyr Gly Tyr Ala Ala Ala Ala Gly Tyr Asp Phe
198 200 205

gac ttc ggt ctg ggt ctg aac gca ggt tac tcc tac tecc gat ctg gaa 672
Asp Phe Gly Leu Gly Leu Asn Ala Gly Tyr Ser Tyr Ser Asp Leu Glu
210 218 220

aat acc gca acc aac aac act ggc gac aag aaa gag tgg gca ctg ggt 720
Asn Thr Ala Thr Asn Asn Thr Gly Asp Lys Lys Glu Trp Ala Leu Gly
225 230 235 240

gca cac tac gcc atc aac ggt ttc tac ttc gecec ggt gtc tac acc cag 768
Ala His Tyr Ala Ile Asn Gly Phe Tyr Phe Ala Gly Val Tyr Thr Gln
245 250 255

gca gat ctg agc tat gac acc acc acc ggt ggt gac aag gac aag ggc 816
Ala Asp Leu Ser Tyr Asp Thr Thr Thr Gly Gly Asp Lys Asp Lys Gly
260 265 270

cgt ggc tac gag ctg gct gct tce tac aac gtt gat gcc tgg act ttce 864
Arg Gly Tyr Glu Leu Ala Ala Ser Tyr Asn Val Asp Ala Trp Thr Phe
275 280 285
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& ()-25 10%' & ()-2z5 10%' & ()-2z5 0% ' & ()-2z5; u?uCuGuHu_?30% " 10%
10% " & (c):gzé\c é&::o/ot:';\c 85&4:) f:@<_5 acl]‘%)é?al ggt aaa gtt gct tcc aac acc gct 912

Leu Ala Gly Tyr Asn Phe Thr Glu Gly Lys Val Ala Ser Asn Thr Ala
290 295 300

ggt gct gag tac aaa gac atc gtt gac gaa acc ctg ctg ggc gta cag 260
Gly Ala Glu Tyr Lys Asp Ile Val Asp Glu Thr Leu Leu Gly Val Gln
305 310 315 320

tac gct ttc act tcc aag ctg aaa gcc tac acc gag tac aag atc cag 1008
Tyr Ala Phe Thr Ser Lys Leu Lys Ala Tyr Thr Glu Tyr Lys Ile Gln
325 330 335

ggt atc gac aag atg gac gac gag tgg acc gtt gcc ctg caa tac aac 1056
Gly Ile Asp Lys Met Asp Asp Glu Trp Thr Val Ala Leu Gln Tyr Asn
340 345 350

ttc taa 1062
Phe

<210> 8

<211l> 353

<212> PRT

<213> Aeromonas hydrophila

<400> 8
Ala Val Val Tyr Asp Lys Asp Gly Thr Thr Phe Asp Val Tyr Gly Arg
1 5 10 15

Val Gln Ala Asn Tyr Tyr Gly Asp His Asn Lys Ser Val Ala Ala Thr
’ 20 25 30

Asp Gly Ser Trp Gly Phe Ser Gly Thr Gly Thr Pro Glu Tyr Thr Pro
35 40 45

Gly Thr Ala Ala His Tyr Ser Asp Val Asp Gly Glu Leu Val Gly Ser
50 55 60

N Ser Arg Leu Gly Trp Ser Gly Lys Ile Ala Leu Asn Asn Thr Trp Ser
‘ 65 _ 70 75 80

Gly Ile Ala Lys Thr Glu Trp Gln Val Ser Ala Glu Asn Ser Ala Asn
85 90 95

Lys Phe Asp Ser Arg His Ile Tyr Val Gly Phe Asp Gly Thr Gln Tyr
100 105 110

Gly Lys Ile Ile Phe Gly Gln Thr Asp Thr Ala Phe Tyr Asp Val Leu
115 120 125

Glu Pro Thr Asp Ile Phe Asn Glu Trp Gly Asp Val Gly Asn Phe Tyr
130 1358 140

Asp Gly Arg Gln Glu Gly Gln Ile Ile Tyr Ser Asn Thr Tyr Gly Gly
145 150 155 160

Phe Lys Gly Lys Leu Ser Tyr Gln Thr Asn Asp Asp Lys Ala Val Lys
165 170 175

Val Thr Asp Val Gly Gln Gly Ile Lys Glu Asn Ala Val Tyr Gly Lys
180 185 190
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195

Asp Phe Gly
210

Asn Thr Ala

225

Ala His Tyr

Ala Asp Leu

Arg Gly Tyr

275

Leu Ala Gly
290

Gly Ala Glu

305

Tyr Ala Phe

Gly Ile Asp

Phe

<210>
<211>
<212>
<213>

<400>

9
20
PRT
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& ()-z5 10%'

Leu

Thr

Ala

Ser

260

Glu

Tyr

Tyr

Thr

Lys
340

Aeromonas

9

Ala Val Phe Tyr

1

Val Gln Ala Asn

20

200
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1090 & ()- ° 10%Q & ()- DHI JKLPQo(B30% * 10%7 & ()- - 109Q & ()-
1090 & ()- ° 109Q & ()- ~ 109%Q & ()- -77209%Q & ()- ~ 109Q & () -
QRSTXYZ[ pT80% ~ 109%Q & ()- ° 109 & ()- °~ 1090 & ()- ~ 109Q & ()-
109Q & (32. ° '[lil@/@l&n@leotldelﬁ'(’@i&l () -whiergin [sefgipfid pagclcotideiusher) conyirisps aT=! S °

10960 & ( 0% b z ’780% 109 & ()- & 109 & ()- =~ 109 & () -
©109%) 82)‘?‘)‘e°t‘%1"i%ﬁ‘%"(“f°é‘!“ Pfide; - 28006 1090 & ()- © 10%Q & ()-
1090 & ()- ~ 109 & () - 1097 &'() 109 & ()- _?80% ° 109Q & ()-
10%) & (3.  The polynucleotide of claim 12 wherein said nucleotide sequence comprises the
sequence of SEQ ID NO: 5, a fragment or a polynucleotide variant thereof.
14.  The polynucleotide of claim 13 which comprises the SEQ ID NO: 1 or 3.

15.  An isolated polynucleotide comprising the sequence of SEQ ID NO: 1, SEQ ID
NO: 3, SEQ ID NO: 5 or SEQ ID NO: 7.

16.  Anisolated variant of a polynucleotide according to claim 15.

17.  The variant of claim 16 said variant comprising a polynucleotide which hybridises
to the polynucleotide according to claim 15, or to the complement thereof, under high

stringency conditions.
18.  The variant of claim 17 which is obtained from a bacterial species. .

19.  The variant of claim 18 wherein the bacterial species is of a genus selected from the

group consisting of Aeromonas, Vibrio and Edwardsiella.
20.  The variant of claim 18 wherein the bacterial species is of the genus Aeromonas.

21.  An expression vector comprising a polynucleotide of claim 10 wherein the

polynucleotide is operably linked to one or more regulatory nucleic acids.
22. A host cell containing the expression vector of claim 21.

23. A method of producing a recombinant polypeptide, comprising:
(a) culturing a host cell containing the expression vector of claim 21; and"

(b) isolating the recombinant polypeptide.
24, A method of producin_g an immuno-interactive fragment, comprising:

(@)  producing a fragment of a polypeptide comprising the sequence of SEQ ID
-NO:2,40r8

(b)  administering said fragment to an animal; and

(c) detecting an immune response in said animal including the production of
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109Q & ()- ° 109Q & ()- ° 1090 & ()- ° 10%Q & ()- _?80%28" Nqysgber £903
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109 & () -
Q&0 -of said fragment being said immuno-interactive fragment.

25.  The method of claim 24 wherein said elements are antibodies.
26. A method of producing an immuno-interactive fragment, comprising:

(a) combining a fragment of a polypeptide comprising the sequence of SEQ ID
NO: 2, 4 or 8 with an antigen binding molecule that binds to said polypeptide; and

(a) detecting the presence of a conjugate comprising said fragment and said
antigen-binding molecule wherein said detection is indicative of said fragment

being said immuno-interactive fragment.
27.  The method of claim 26 wherein the antigen binding molecule is an antibody.

28.  The method of claim 27 wherein the presence of said conjugate is detected by an

immunoassay.

29. A method of producing a variant of a polypeptide comprising the sequence of SEQ

ID NO: 2, 4 or 8 or of an immuno-interactive fragment of said polypeptide, comprising;: -

(@) administering a test polypeptide suspected of being a variant to an animal,
wherein said test polypeptide is distinguished from said polypeptide or said
immuno-interactive fragment by substitution of at least one amino acid with a
different amino acid; and

(b)  detecting an immune response in said animal, including the production of
elements that protect said animal against infection by a bacterial species ofa genus
selected from the group consisting of Aeromonas, Vibrio and Edwardsiella or that

specifically bind to said polypeptide, said immuno-interactive fragment or to said

bacterial species, which is indicative of said test polypeptide being said variant.
~ 30.  The method of claim 29 wherein said elements are antibodies.

31. A method of producing a variant of a polypeptide comprising the sequence of SEQ

ID NO: 2, 4 or 8, or of an immuno-interactive fragment of said polypeptide, comprising:
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109 & ()- " said immuno-interactive fragment by substitution of at least one amino acid with a

different amino acid; and

(b)  detecting the presence of a conjugate comprising said test polypeptide and
said antigen-binding molecule, which is indicative of said test polypeptide being

said variant.
32.  The method of claim 31 wherein the antigen binding molecule is an antibody.

33.  The method of claim 32 wherein the presence of said conjugate is detected in an

immunoassay.

34. A composition comprising a polypeptide according to claim 1, and a

pharmaceutically acceptable carrier.
35.  The composition of claim 34 further comprising an adjuvant.
36. A vaccine comprising the composition of claim 35.

37. A method for eliciting an immune response in an animal, comprising administering
to said animal an immunogenically effective amount of a composition comprising a

polypeptide according of claim 1 and a pharmaceutically acceptable carrier.

38.  The method of claim 37 wherein said immune response includes production of
elements that protect said animal against infection by a bacterial species of a genus selected
from the group consisting of Aeromonas, Vibrio and Edwardsiella or that specifically bind

to said polypeptide or to said bacterial species.

39.  The method of claim 38 wherein said elements are antibodies.

40.  The method of claim 37 wherein said animal is a freshwater and/or marine animal.
41. The method of claim 37 wherein said animal is a fish.

42.  The method of claim 41 wherein said amount is about 1.5 to about 3.0 ug per gram

body weight of said fish.

43.  The method of claim 41 wherein said amount is about 1.5 ug per gram of body

SUBSITTUTE SHEET



_?40%° 109%Q & ()- © 109Q & ()-  109Q & ()- ~ 109 & ()- 109 & () -
1090 & ()- rR2_?40% " 109Q & ()- °~ 109%Q & ()- *~ 109 & ()- qjS) ~T=!'S ?240%
U109 & ()- T 109Q & ()- 109 & ()- C 109Q & ()- ° 2BYdayemper 2003
109 & ()- $(_240% ° 109%Q & ()- °~ 109%Q & ()- ~ 109%Q & ()- °~ 109%Q & ()-
109Q & ()- ~ 10%Q & ()- (,-./ Qb _240% " 109%Q & ()- qjS) ~T=!'S " 109Q & ()-
109 & ()- /0156789pT80% ~ 10%) & ()--80-10%Q & ()- = 109%Q & ()- °
109 & ()- ° 109%Q & ()- ° 10%Q & ()- ° 10%Q & ()- 9=>?@\EFo030% °
109Q & (Yeightofsamdisk. ()- ° 109Q & ()- =~ 109Q & ()- ~ 109Q & ()-
109Q & ()- (7 109%Q & ()- FGHIJV;0080% ° 109%Q & ()- qjS) ~T=!S "~ 10%Q & ()-
109 &4)) - Pk ﬂ{eh,oﬁoc{f cla%fﬁé)%h&reﬁﬂ led %&9{01& asdoctated-whl/& dohdifion
S&10% & () - s&l0%& ()- ( s nmoH| [ 30% * 9t, 109% & ()- 9t, 10%&'()
(9t , 1096 seecteyl- frpin-+the ograug ):onséssmgoaﬂ ﬁsl&n(o)me( atrbmongd y@t(c)emZa, "Viibripsiy dad
t&10%\r8|\£‘§3 o m& ()- 109 & ()-10° 10' 10° 1940% & () -
ot , 10% &9 d ]1? A t 9s10% & ()-[ 9s10% " & ()-[ y(&ELOYE" S& () -
0&@L0%M' m&' () - &ELO%M' m&' ()-( &@0% "i & ()-=AwW[:vU4 t 09) 10%"y& ()-z
9) 10%n 4% () The wethed ofplaine3( yhereinsaid opmppsiton is arinrastpnedgntapeitoneally.
09s10%' m& ()-[EvU4 sF 10%r m& ()- ~10%n' m& ()- &10%m' m& () -
10%1' m& 46.- 10fHdméMod 0P Slaitd 870whekdin B8l chmp¥tifion 1’ admliRi¥Eé8b Y dimersion of
LI 4" 10% m& ()- ml0%n' n&' ()- -10%m n& ()- 10% m& () - (
&10%t meth¢ pnigyabijr saidaompesiten] 0%m' m&' () - 9*10%' m& ()- 9@ "10% n&' () -
9' s10%n' m&' ()- LF% "10% m& ()-( 9L! 3" 10% m& () - $uvwx| obU4
10% & ()gA0nt 1
2313" 100 me! TRt o oK 27 $HeIsad coBESUTs lfntniser o bt o (
animal with sald composition.

48.  An antigen-binding molecule that binds specifically to a polypeptide according to

any one of claims 1 to 9.
49.  The antigen-binding molecule of claim 48 which is an antibody.

50. A method of detecting in a sample a polypeptide according to any one of claims 1

to 9, comprising:
(a) contacting the sample with the antigen-binding molecule of claim 48; and

(b)  detecting the presence of a complex comprising said antigen-binding

molecule and the polypeptide in said contacted sample.
51.  The method of claim 50 wherein the antigen-binding molecule is an antibody.

52.  The method of claim 51 wherein the presence of said complex is detected in an

immunoassay.
r‘

53.  An oligonucleotide which specifically hybridizes to a polynucleotide according to

to any one of claims 10 to 20 or its complement.

54. A method of detecting a bacterial species of the genus Aeromonas, Vibrio or
Edwardsiella in a biological sample suspected of containing said bacteria, said method

comprising:
(a) isolating the biological sample from an animal;

(b) detecting a polynucleotide according to claim 15 or its variant in said sample,
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Aeromonas, Vibrio, or Edwardsiella.

65. A kit for the detection or diagnosis of bacterial infection in an animal comprising
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an antigen binding molecule of claim 48.
66.  The kit of claim 65 wherein the antigen binding molecule is an antibody.

67. The kit of claim 66 wherein said infection is caused by bacteria of the genus

Aeromonas, Vibrio, or Edwardsiella.
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