DESCRIPTION METHOD AND GENE FOR PROVIDING OR ENHANCING NONSPECIFIC
ADHESIVE PROPERTY AND/OR AUTOAGGLUTINATING PROPERTY FOR MICROORGANISMS
Technical Field The present invention relates to a method for providing or enhancing nonspecific
adhesive property and/or autoagglutinating property for a target 10 microorganism, DNA used for such
method, a protein encoded by such DNA, a microorganism obtained by such method, and a method
for culturing such microorganism. Backgroupng &k gbiyligfoorganisms have activity of conversion of
substances based on excellent catalytic action. Thus, microorganisms have been extensively used in
the fields of, for example, brewing, fermented food production, and wastewater or gas treatment.
Recently, productisyT BbpharnneceMticeb RIeEUSIEDRILG e Bse afrepamkinERb pIgraorganisms,
fermentative brodusien \iosihangl-ond syplhesis ot dpermisalanpradyelsuiihne use o
microorganisms have been implemented of researched, and techniques involv he use of :
microorganisms are industrially import&R&R MoGRVER Pradiftien of microbial cells that play key roles in
reactions is costly in terms of, for example, media and energy. In addition, microbial reactions are
often carried out in agueous solutions, which necessitate the separation of microorganisms from
reaction 25sdfBifal aff substances are produced. Microorganisms were mainly separated via
centrifugation or filtragiorpiesthe pasktion loiQederdofagilitaie sepagatiamand,contipuausly or
repeatedly use vaéu?gle icrobial cells Jmmgpilization apd.a toag Iutine%tior} of microbial cells were
considered t0 B& STECtve. ?(13{&pPergp(%?tCor?\?erﬁﬁonagﬁﬁ%%%%ri’ﬁz% 0 fg%?{rﬁqué}rs ifcI(fiE"t
30immdBilizatiorvtheatigh. eltidpnment for asgdl suchdads alginiciacichenttdifasecimitidbilization to allow
microorganisms t9.2d30rb 9n:ihe SUHACEs.Qf RRIALS CarHers. M&%%Vefoéh@pﬁﬂﬁﬂmé%ﬁ immobilization
method is disadvantageous in that transportation of oxygen and substrates in gelis often limited in the
rate, gel is bARfEfSHEERanical strength and thus is likely to be destroyed by agitation or the like, and
microbial cells leak from gel, for example. Also, a conventional technique of surface 5 immobilization
does not invglv&( argggé%ll{ation of target microorganisms on a surface, and the technique merely
involves introduction of porous carriers or the like for use in the fields of wastewater processing or
environiental cleatdisatierei farydagaantitiss of avarysonsDfuritrosgbmish areglesent, thereby
allowing eaSQMzﬁﬁQﬁ%B@iQﬂniCTQQiQﬁEEm&%ﬁ%%Ué@fée%%ﬁtéﬁéﬁ%ﬁ%%d%@iﬂﬁ'ﬁ%id@@é‘} {5, there is no

a

technique that allows microorganisms ofcjnterest to adhere to a solid surface as one likes. Regarding
agglutinatiorf A%REth SE RISV ds£O8F cBRGHRIAY AYEntes'SiciFashighm SREaR: weight
polymers, is ®extensivepyodsathin wastemater picdessitgeln addition: aumethioddavebrng: screening of
agglutinating,igraorganisms, for.ss Insrenthiss bper,smployed; biauayer.thereis o fechnique that
enables spontaneous agglutination of 15non-agglutinating microbial cel S, an partlcufarly bacteria.
Disclostite ofgiigiveitiofe use phralsjeetasnitiespresehednventiondssd providereredeans for providing
or enhancing.apnspacificcadhe shue s QRertyaRdeEs ML QROHUIRALING iRrRRERY fard.ZQ:microorganism
with weak or without nopspecific adhesive property qQr autoagglutinating property: The present
inventors hale Stf&e8e e’geﬁ’icig’é‘fa‘fﬁlllé gﬁtafgﬁ‘é font §§é%iéﬁae°§‘§1§rfé G 4 hfPSo§dfifsm having
nonspecific agesivenprdperty. cibey. discovéiedthatsudi gendonasihefautotransdparter adhesin gene
and introducfian Jheesalinie thstgrael. &rmicteoiganism wewlsieado pievisian o gahancement of
nonspecific adhesive property and/or autoagglutinatinu property for the target microorganism. This has
led to thHé cotailetiBnadkthulianesst arveritre S pddificaigativap resentirvbnsion rieludes the following.

(1) A methoddarprexiding atembancing prnspecific adhesive property and/or 30autoagglutinating
property for a target microorganism, comprising introducing into the target microorganism a DNA

encoding autotranspoREFAdREEM IS B RO SR ARSI ARG NAEFEEHE difhedrrdbroperty.

(2) The methnidratiabrdihgito(d)ilinenemm dhetmigrborganissd hayindg:henspeaificoasbiesive property is a
bacterium of, the genus Acinetqbacter. 3). The methad. according to (1) or (2), wherein the DNA
encoding Satéto%rgn%ggé%‘ad r?égs%lr%%%hg ?oﬁce)g\}\}%ﬂngu%lf\iliAI@TG(%?}?Z(%%%):%C%K(%S:Sa B?ﬂ%\g%omprising the
nucleotiffe séqBehBEABhBwIIgh SEOWDINDIN; 2 gl (Byek DNAXBmMpristiy anducletiide sequence
having 70% gfnaere-hemalogy s theugeatide seausnceagshawitie SERNQ;;4and encoding a
protein having activity of providing or enhancing nonspecific adhesive property and/or
10autoagglutinating property for a microorganism;, or (c) a DNA consisting of a part of the
nucleotide sequence as shown in SEQ ID NO: 1 and encoding a protein having activity of providing or
enhancing nonspecific adhesive property and/or autoagglutinating property for a microorganism.

(4) The method according to any of (1) to (3), wherein the target microorganism 15is a bacterium of
the genus Escherichia. (5) The method according to (4), wherein the bacterium of the genus
Escherichia is Escherichia coll. (6) The method according to any of (1) to (5), wherein the DNA
encoding autotransporter adhesin is introduced with the following DNA (a) or (b):



20(a) a DNA comprising the nucleotide sequence as shown in SEQ ID NO: 3; or (b) a DNA
comprising a nucleotide sequence having 90% or more homology to the nucleotide sequence as
shown in SEQ ID NO: 3. (7) The method according to (6), wherein the following DNA (a) or (b) is
introduced into the target microorganism: 25(a) a DNA comprising the nucleotide sequence as shown
in SEQ ID NO: 5; or (b) a DNA comprising a nucleotide sequence having 70% or more homology
to the nucleotide sequence as shown in SEQ ID NO: 5 and having activity of providing or enhancing
nonspecifigadhgsive propery.Andior ayioaggiutinating prapsety for a; icroorganism.,30(8) Also
described herein is a microorgaa%nism obtained by the method8 accord?r%gt%gﬁya ‘6?0(‘% tolrt7), gr which
nonspecifiér aafisstos propertyzandiot auteagtititingindgs prope iy Haderbeenapepyided ndeahanced. (9)
A DNA of g)%ggglg% (D), 0k (B):_ - a DNA camprising the nucleotide sequence ag shown in
SEQ IDNG: T ﬁ(lgit%}t% Aﬁggm%%%ilnsg Igl%%gcIé’ot?dee%seesgfﬁgﬁﬁge%ﬁa%%%@%rﬁ%r@gﬁoﬁ{@ogy to
the nucleotidersequiente bslstiowngal SEQdRxNelz | andwneocingeaisaieite baving.agtivibreE providing
or en%anulnlgnrqlogl Zgglflc 3dhe5|¥ﬁé)r per%/ﬁand/‘gr autoagglutinating property for a microorganism; or

(c) a DNA CORSISHiG 0" Par BF tHE idie SiRISEGHORCR! 48 SRoMPCH CEVHIIRIOR £ s &hcoding a

protein having aetitygtproviding bretanting NeAsRE6HIsRSNE s RORLHYE ANV Ohr uss in
autoagglutigatéjn%g;;g)gerty for a microorganism.  (10) A microorganism into which the DNA
according 1659 Has BebH IMHEaUPEL Forih th RO HSPEesthdHesR Plspe it ap@omaitivagfglutinating

-~ property haymbeanpovided 0 6aanced:  are (Jﬂi)eléiﬁ,m%ﬁ@?%ga@ﬁ.%ﬁgr%mg%&%@m‘é’hmh is a
bacterium of the genus Escherichia. (12) The microorganism according to (I1), which is Escherichia
colt. (13) AProtensaT e ﬁ@ll%@vﬁﬁ@f’(“ (B)2 Giéyee as yF)ofiproteifbedbnsptising theatnitoiguid
sequence assheWRiN SEQAR NGNS of intl)a:PrQteis o isin RO acid sequence derived
from the amino acid sequqn?:llelg%s shoven i}lnSEeQ IDQN%&ZQ%T;%Sfet%ﬁgs%Ersﬁt%ﬁioarsl , Pnn%eﬁ%er?; or
addition offerriieeoaghiiaming.acisthnd mavihdnactivitysofopraviging iog ekatcingnanapesific
adhesive | tinati for a microorganism; or . (€) a pratein
consistingqg%?agg%ﬁii&?%%hg%&l o] g%ﬁ%c%ﬁ%%gité 'own i‘ﬁaérﬁ?ﬁgfg ﬁ@:é%s%lﬁlg 'ha@%nag%i&ﬂﬂ’ty of
providing ar mrtedcinyoong pecifiviag heShgz propeitye andfon auttagg | itinatingheropehys fosa

microorganism,. (24). A method faor culturing a microorganism, comprising caysing the
microorgaﬁ’%nﬁ]’l ?’ggérd%r%“t%vf%), by, L1y, %?C?%?ltlg e%%‘??e%éag % CRARSTHI Yo PEYYFEEE 8Trecover
the ricroangarigpiutinatingamothérn sisplt, 4he presentaifventierds directed to a method for production
of chemical products using a microorganism wherein the microorganism according to the present
invention is used. In another aspect, the present invention is directed to a use of the microorganism
according Imtbie preseithniteriidndn the production of chemical products using a microorganism. The
present invention enab%.sg/{groﬁsﬁ)n or enhancement of nonspecific adhesive property and/or

autoagglutinating prBp&H T rISPGRhiSH SRRV ER R oPERTIRG LR TBREpRdRic BONESRS Property or
autoagglutinatnginsoperiyp<tHis fadlitates sepaationbiamistearganismiin dhe mmicrepialregction
process and,. enables efficient recovery of valuable microbial cells and continuous or repeated use
thereSt SBPRFBYSARETON IPHEB AW THERC U npitsperEHoathery DBEREHE PElRtioneBiptorEsguence
fragments @ltained in Example 1. Fig. 2 shows whole the nucleotide sequence determined as a
result of cloning and sequencing in Example 1. 10Fig. 3 shows the amino acid sequence of AadA.
Fig. 4 shows the ré&ItI6TcHfeBAREHTA BRHSURTSREHiRf indAvsadneaeh asiheosicpyad pefstidesithe head
domain, teagck damal. ancineMambiangandhordomain of auigiransparier adhesin wilh Clustalw
for sequence comparison. Fig. 5 shows the results of a comparison gft e sequence of Tol
5-OmpA afitbh B pRanheurerambrase pibesin Bavingrionmoldgytiherdtersof inFigh6 shgaws the
resuls of Qpii ICEQSCQp] ation olagical changes resulting from introduction of the
aadg %eng%%%%r{%%lggﬁgﬁ@iﬁ%érgg . gom&%&@ gﬁoﬁv%%%cgﬁne%?oﬁ in?c% %%rﬁ%f P2 %aadA that
has adhergthiaipabdivetisinesgiifacesi20Figp 8 shbws anteleetmoicmioregraph of R SasaadA-ompA
that has aggﬁgg% Oto & &o{%uorﬁggnleessggazggén : nFig. 9 shows an electron micrograph of DH5a (WT)
that exists ona poi%retlhane surface. tﬁg: 10 shows photographs of liquid cultures of
DHb5a::aad4-omp, 4pBii5aill 25leasAsand RN TncludeFige Fishaws. the results of the
autoagglutination tests of DH5a;:aadil and DH5aWT. Fig. 12 shows a table summarizing primers used
in Example 1. 30Best MY ijc?f%i’ﬁ?ﬁﬂ Bt thENfARs g monspecific adhesive property and/or

30 autoaggiutinating property for a target microorganism, comprising introducing into the

target microorganism 2 DNA encoding autotransporter adhesin from a



The method of the present invention comprises introducing a DNA encoding autotransporter adhesin
from a microorganism having nonspecific adhesive property (i.e., the autotransporter adhesin gene)
into the target microorganism. Some pathogenic microorganisms adhere to certain biotic surfaces
(e.g., surfaces of certain cells, organisms, or tissues thereof) and form colonies. However, 5 the term

. "microorganism having nonspecific adhesive property” used in the present invention refers to a
microorganism that is capable of adhering to any type of biotic or abiotic surfaces, including abiotic
surfaces of-REIEFs0k e ke, dmasidition {q srrtain tyRes,ef biotic surfaces. A microorganism having
nonspecific adhesive property can adhere to, for example, glass, plastic, and metal carriers.
10Examples of midroorgamsite haswaecimspeoifit hesesive propertginciudb-CGrapmonsyativis bacteria,
such as Adpeiahacier haciedaBseudamangs bacieria. Fsdheriehia bacteria, Caulobacter bacteria,
Xanthomonas bacteria, Haemophilus bacteria, Yersinia bacteria, Bartonella bacteria, Neisseria
bacteria, and ,Actindbaciiushattediaatnctvengresent inventiga),Acihetebactier sppl.arepartioglarly
preferable. specific example of a mjcroorgani t}a ing nonspecific adhesive property is strain
Acine%bac%étr%é% ol'5. This s ga}%%éecﬂg?r;gmlerlgfg ﬁsérnéa rng}[oiﬁe(% i and was isolated from a reactor for
off-gas treatment. T#)e Sk isleposied antht:tnidenatiorat Patent @rgamnis) Depasitary of the
National Institute o{ Adv d Industrial Scie%%)et. nd Technology, Incorporated Administrative Agency

(Tsukuba 20 Cent 81 8 M “PGASHTETS ARG ERP RS RSl the NEBESIGRRIGRIHEr: FERM

P-17188. the Noispeciicadhasivespsapetyiof SHO OggRTISMScaNde ANaliated ay anadhesion test
via crystal violet staining (the, CV adhesion test). Specifically, the bacterial cell liquid culture Is

subjected #5 CétifuatigROHEREIUPE sTHBATAIRAL iSO PERBTedaRie bt gaRTO A medidT is added

to the;gell pefiels e el sUsPERSIQNTIS ohtainad Masultrasonication, the turbidity (0D650) of the cell
suspension is adjusted to a constant level (0.5 or lower) with a medium, 1 ml each of the suspension is
added to each wellof 2lablvenpidsne shiepancobaprisicatiisosoutancarnoplinva tanvs&dlire for the
relevant migroofganismR.fak £-ho WS, the SUSRENSIANG AT6:CPMRIRIRY Je ot \yells using
a pipette, the wells are washlg:-gd wl#h 1 ml of inogr_ganic glt mBedium, %e p%ﬁ%%éfdﬁéﬁé%%nl a%ueous
solution of adkeaiaasoBeety stadviv et eatglivin kind gedptothwetis cincupation.is carried out at room
temperature for 15 i@%e&l G %t%l: @Lgh eV ith use of. a pipette, the. WeIIsUare washed
twice with 1 ml of igg)jrganic ggﬁté me(}?um, e p%%?eo?sd@rrt r:@i %f%?incgg%ﬁ% G meaiin is added
to detdch titeadiagtrtibactdhialgells fromatiefiianer wall of the wells, the cells are dispersed via 5

ultrasonication, ang-absgrbanc 590) is.then measured. Microqrganisms.exhibiting an absorbance
A590 of 0.15 or higPﬁZr?glreeférrlgg}é%ilgggifdﬁ%netﬁ a@%’m\éqpee rﬁr%lfe(%r%%l)g ﬁ?%?%gﬁgr%gn P& aluated
as having risnbpecific adbedive groperty. Autotransporter adhesins are proteins that are reported
as adhesive nanofibers.of Gram-negative bacteria. They.are known to interact specifically with tissues,
cell 10 surface mo caeg,rgr%? Cé(;(tf%ggﬁ%]l%% ﬁnoatarw of ﬁigsjt%l ugh ti&n wig%r%ea%%clmg

autotranspautetrasiyesins atrspesificatiyadteréialee fatietyiat Johthquifaces): It is said that
autot%nsporter adr%(;?gi %%ve functions,such zs aghesion, invasion, cytotoxicity, serum tolerance,

and ifitercellular p St BRI AR RS HARE & BB B SWRind R Ehidation (i.e., the
N-terminal signal peptideNthe-iigrnakpassenyeridédemainanshihe (4ermina) Y aRsIetaio%o

domain).In particular, the C-terminal translocator domain characterizes this protein family.

Autotrans ﬁé‘ﬂlﬁhj&ﬁggﬁw%%?é{‘?@r%élb‘?ﬁ@\hﬁtﬁ%ﬁ HRpdHatross the inner membrane by the Sec

system, which is medliated by theisigral neptide (Subsaguently..the ranslooster demain £§)i9§efted

into the outer membrane and the barrel structure is formed. In the end, the passenger 20 domain
passes thr%&ﬁ%@%ﬁf&%ﬁ%ﬁéi%ﬁ?@%ﬁﬁ@ﬁs on the bacterial cell surface. Autotransporter
adhesins are divided inthmonametic atolranseoRe: adhesin.andimeric adtpkgnsporer adhesins
(Shane E. Caotter, E@eraj K. Surana a}nbd Joseph V\]/ St emer?t, 2005, T}ﬁneriégaultﬁdran%ﬁ)cr)rters: a
distinct subfamily dPAatotidhspotRsisprateits TREN BEwMichobiobd)d 8: 1992B5) It translocator
domain of .25 m f}%f@&{ig ytotransnerer aigkh 4 | ere% o form the O bagrel structure, which is
a hydrophiﬁ: pathway cor?s'stingvo? 13‘ tra%smga r@iﬁgjr?tlpgﬁa Ié s 3%215123 ﬂ#eb {Péﬁ%{ﬁl\‘%?ﬁbrane a
helices, frombasinglensubpeitfin edimtsast, itieknpwundhat thecapistocatar damein o ftinekie
autotranspr%ritcerr 8%%%?2;5 forms a thermostable and SDSresistant trimer in the outer membrane, a
subunit havmg?our Eheets is oligomerized, 30and thus the 12-stranded barrel structure is formed

from 3subunits. Atsomaﬂysaﬁmrﬁé@ui@str@mﬁﬁ%@m&lﬁ%@&Wﬁt&tm@%&ﬁﬁ@%%‘%@ regions,
although thg1 t[i autatransporter adhesin subfamily does not have the chaperagne. In addition, the
m

ri
passenger doma ﬁé %)f &égﬁﬁgg W gfféﬁg T iR SRR AR SO PP RS L Q4 GV BN DALY BFERt bonds
with the translocator domains for linking to surfaces of bacteria, or are released outside the cells.
However, the passenger domains of all trimeric Sautotransporter adhesin proteins are considered to
remain linked to the translocator domains via covalent bonds. Trimeric autotransporter adhesin is
abbreviated as TAA, and it is also referred to as the Oca family (i.e., the Oligomeric Coiled-coil

Adhesin Family) as a new class that forms a common oligomer structure, a coiled-coil structure
(Andreac Ronnenkamn 10 Niknlarie Ackermann Chrictonh A T1acohi Konrad Triielzerh Harald



25autoagglutinating property for a microorganism. Deletion, substitution, insertion, or addition of
one or seperabdamineagidscan be performed by modifying the sequence of DNA encoding the protein
of interest (e.g., the nucleotide sequence as shown in SEQ ID NO: 1) by a conventional technique
such as site-direded riititdyehBsd el enareial (INuskie)Acids Res., 10, 6478-6500, 1982). 30Side
chains of amino %ﬁbdé_mﬁ&&%&?ﬁsmgt%@%mﬁﬁée&a%Q{J&YQQBB%F%%%%EWWE'eic”'C charge,
size, and other conditions. Nevertheléss, several highly conserved relationships between amino acid
residues are knoWn erbafetapiftaltmsisstensideresalteoicptysioae HEMicalmreasumereay, in which the
highly conse relationshi t thesi ains, would not substantially influence the
three-dimﬁ%s%\({)%qaﬁ(%?gc%%%%ﬁg %%%ég%réaelsr?gs%arﬁeéﬁe% 0 gsegq%%ﬁﬁ)ra r[%(%%l%. FE‘)‘(%lnr%ples of 5
known cowservativelsubstitidiogs betweshdiffaent amineadid resitees inclpdestbstititns between
amino acicz:ii%osucpuglusl | Cinle%%%,%) ?ndaprolinegrogﬁﬁlycine and alanine (Ala) or valine (Val); leucine
(Leu) and |so?§§cmeéﬁie§;%l amic %%,dnzﬁfﬁj)r 3819 amine (Gin); aspartic acid (Asp) and asparagine
(Asn); cysteine (Cys} adAhreniine ¢ ), phreofihe andlsetide (Setkacadanineyand lysinertLys) and
arginine g@g) Thus, 10a€|inino acid substitution is_%r,efer%bly conservative, . The protein comprising
the amind'scid EREUHESH R T SEG D KOY 2 sHHmbHi At faripereradHisreetihprising a
signal peptiggia heagaomailiofnesk demaifing Sialkedgniain ane-somnambrane anchor domain.
Thus, amino acid rn{q utation preferably maintains such domain structure. In the amino acid sequence as

shown in 15 SE CEOGHPGIHANHE B dOf dDEnacs GRS Aoides ksaviniedisad domains
corresporg} te@iNacaeids HB 401269 anchamino.acids %%QJa%l%%ﬂﬁﬁﬁlﬂg? Repkdemansefrespond to
amino acids 296 to 319 and amino acids 3149 to 3172, the stalk domains correspond to amino acids
406 to 2988 VAdkAHh 2R84 3173 to 3537, and the membrane anchor domain corresponds to amino
acids 3538 to 3630y 29 he teray rseverals me/RRUaL Y 2 1,10, prefesali2 0 a{%dgszse
preferably 2 to 3§Eu)r210tionally eql%valent prote%iglsjsu%ally)havjé high homology atg':ile amino acid
sequenc teberictie term "high homology" refers to usually 70% or more, preferably 80% or more,
more preferably 9036 phaRYEHINCASIBARY Y605 MaiRAACMASH RiglelARY 99% or mare
homology (or identity) at the amino acid level. Concerning a protein consisting of a part of the
amino acid sequéhte apretswaiiths Edloping(ap, @seguence of several tens to several hundreds
continuous aming,acids that ence of SEQ ID NQ;-2 i ferably a
sequence corres%ac?n na to eﬁ;ﬁ%ﬁ%ﬂfé %}(%%}tfﬁ?é% s%idst%%ﬁcs? 'él?tﬁ%é(r) 0 thne%}?eﬁféi%gr?a%& or either of
the neck domainéh andorieinrcamphuslity thersohmayibedepieted. datheBOatoréraentienestdomains, -
deletion qf ntire region fr i ain {o the stalk domain.that is located more closely to
the amin%eélr%%leugg(ﬁg‘?“g%éﬁ%%gl%g???Zggg éreiﬁ%ié)%n f%sggéllgg%nfré%e%lgrhecgda gfﬂgﬂ'u the stalk
domain that istloeated moreclesdly 4odHe carbexgitteynufiysdi:elingositionis.: 299 ¢ @358 ik more
preferable Furtherljgre%?rabl 70a6rgluralit of repeated re}%io s observed in the stalk domain are deleted
S

LR e BIoR Aphex JEtREERONE PASRARSH SRd SR ISFERERABI ™Al one of the plurality of

such that'eac
repeated regions(opseraeiindhessiatie ddmainrisdeleietaino adxamplescela BrefRRRISEQ
autotransporter adhesin gene (i.e.,.a DNA encoding autotransporter adhesin) include DNA comprising
the nucl i&%s';&gﬁc{éaﬁ?gmmﬁ SEBIBNG: U SHI RS TAISPRE AR L& Ve thereto.
An examplg/ef M&Q@&ﬁﬁ@@@@r@l&@q@@m&@@@%@mprising the nucleotide sequence as
shown in 10 SEQ ID NO: 1 is DNA comprising a nucleotide sequence having 70% or more, preferably
80% or more, m ﬂébréer%ﬁ@%%%r FOFERErter BHETRPABNEIE, GRTRRTEIENCAISEtDrEferably 98%
- or more homelagy{aridentity):ia.the nyeleptide seauescs 25 showRHR-SEQR IDNGQ: 1 apg gncoding a
protein having activity of providing or enhancing nonspecific adhesive property and1 or
autoagg|BEFAEREE profseRYFols IBYierBHFahism. Another example is a DNA hybridizing under
stringent conditign omprising. a nucleotide sequence complementary tg the nucleotide
sequence as sh%w%ntﬁtw}%ﬂé%élégth%% Ig rgnéf%‘ellwngoe q|1r(1)§1 ésp%%%ﬁ%(ﬁg%iﬁgng%%efy? f g?%‘il}iaﬂ?ﬁ &F enhancing
nonspecitREBfRbERPEYStOHERY amifBPHerbisggweing R peseioisa rmicoobnganigm piefarther
exampleiis:enlAs cegsisting of a part of the nucleotide 20 sequence as shown in SEQ ID NO: 1 and
encoding a protﬁlinmq%\ﬂigg acti\{ityéhof roviding or enhancing nonspecific adhesive property and/or
autoagglutinating property 18r & micr8STganiarT 1% 18 FEHeR & & dsficinbgeRisearaprghg a
nucleotidsedioehethderied moentiteinticleoiitetsaqiehemiasl phainmsinsSiz @R NGs-higy deletion of 1
or several regions.GaeaiangERAAUALS lsalideslsevelalens o severalundreds, 25 and

. ; esive propetty .
optionally 1,000 or more, and encoding a protein that maintains the activity o prowd]ljngpor enhancing
nonspecﬁﬁlé/gﬂﬁ%g%iﬁ%ﬁté‘?ﬁ/pé‘?ﬂff@f GfTRGTIOTHELTY PiEFERY $6r a microorganism. Under
stringent conditions, a specific hybrid is formed, but a nonspecific hybrid is not formed. Hybridization
may be carried out under low or high stringency 30conditions, with high stringency conditions being
preferable. Under low stringency conditions, hybridization is followed by washing at 42C in 5 x SSC
and 0.1% SDS, and preferably at 50C in 5 x Sscand 0.1% SDS, for example. Under high stringency
conditions, hybridization is followed by washing at 65C in 0.1 x SSC and 0.1% SDS, for example. A

miitatinn of a niiclentide caarience nrafarabhlyvy Mmaintaine a domain <triictiire B comnricinA 2 cinanal



Target microorganisms into which DNA encoding autotransporter adhesin is to 20 be introduced
include, but not particularly limited to, microorganisms with weak or without nonspecific adhesive
property and/or autoagglutinating property. Examples include: bacteria of the genus Escherichia, such
as Escherichia colt; bacteria of the genus ,Acinetobacter, such as Acinetobacter calcoaceticus;
bacteria of the genus Ralston/a, such as Ralstonia eutropha; bacteria of the genus Pseudomonas,
such as 25 Pseudomonas putida and Pseudomonas lluorescens; bacteria of the genus Aeromonas,
such as A as_car/ac-bacteria of the genus _Alcaligenes, such as ,Alcaligenes lotus; and bacteria
of the genli’{’ég)[%lqr{?thnoorlr{él nea(fg,igu%#]%gssw)?a%]t rﬁ: nas %%r%%gégsﬁ%%}a%g Brf Pr?{}gduec?ﬁlgs apﬁlﬁ%&%eeﬁcoding
autotransparteragishesihantd adargetisnictoalganismothisb ughctiansfosmatiomdacmibloo kginisn for

which nons Ce,-cific a eﬁiv% 0 rog%r.t%arﬁ/or autoaﬁ; Iutinatin# pr%)grt E@ve been provided or
enhanced can be obtained” TyPcaNy % D BACORNY Qb aEpBIter S8 nkEiis ligated to an
adequate vector, and a target microorganism (i.e., a host microorganism) is transformed with such
vector_to produce a microorganism for which nonspecific adhesive property and/or autoagglutinating
propefty hé&bﬁf@éﬁ%&w&e f SheHRAHEES. Specifically, multiple copies of the aforementioned DNA
may be introducedrifio theHaas MHCrASEARMNSMSHED & PNAY reay: be. lioatedunder e gantip! of a
constitutive expression promoter, or such DNA may be ligated under the control of a promoter in
inducible e‘f’f&?ﬁ%es}/stems, to produce a microorganism for which nonspecific adhesive property
and/or autoagglutipgling proRertyiaveResn Ripded araspbanaed, Tog sameapplies i, agase in
which a DNA encoding the outer membrane protein is introduced with a DNA 10 encoding
autotranspiiereaariesitgdnd-traeigse in which an operon comprising a DNA encoding autotransporter
adhegin is introduggd. 5 shﬁé'@ﬁe%ﬁﬁﬁ%’al?ﬂ%e%g}{@é‘?ﬁ{ g, ligated to a vector to prepare a
recombinant vector. As the vector, a phage, cosmid, artificial chromosome, or plasmid vector that can
autonomously repliéatetinkomssticeticsulisbel yzepanatinen of ptagmitisymodnted! ¥adhtofhthe
chromosome,ap S0 RPI92e RL.GARIRIS, Rk XAMBIS, BYCGY Mgl Dencanabie ol anionamaus
replication In a , which is’'necessary for constructing such expression cassette (e.g.,aﬁ? coil), but a
vector is nettntesssarity edpablewitiaGiontiigdsreplicationdmnashdstinto which the expression
cassette is to be iq;}rgdgcﬁe??) @%q}i argea}%t QPst)C.DAs Sa%%g rec, mbinant vecto¥, {0[ (gz(gmgég( ?ﬁfhuttle
vector that is designedto be used'in =5 Ocoiqi, ar%pyeastnh%sts Tan aE b us8u M xS ples of
plasrids ificludeds. coirderivddapkapmids (eaginpEdRibdde), kda(+), pET39b(+), pET40b(+),
pET43.1a(+), pETﬂﬁa(+), (})(\532 -§'3b19 ){EX%T, UC118, puUC119, puUC I¢8, an Q]UC 9), Bacillus
subtilis-derived plasfriids (6., pUBTLO and pFEsT yRAE RIS PIEEHId (8 g PYBBYS 424, and
YCp50), ptasmids r&6:fon ghirgredstrBickizopastdrisdedy. geRdGad pi Gad piih 4R3I C3.5, pHIL-S1,
pPIC9, pPIC6, pGAPZ, pPICOK, pPIC3.5K, pA0815, and pk g %%%épha s such as phage DNA
(e.g., kgt11 and ?f‘{%)ﬁrf’%%‘ﬁﬁi(%, ﬁﬁ%g?ﬁ?ﬁ%r%@@?s?gugﬁ 3 nf%ﬁ%@svﬁ%ﬁffaﬁ?dainsect
virus vectarslysuethasbaefdoyirus vectors, can be used. Further, a commercially available cloning
vect%lr%such as p%R4-$OPGB, m%ébe used for cloning 30and sequencing, In order to insert DNA into
a vedtor, purified DA SSAASY R RILGEGTORH YA iR At ESichBrdsrayiAdah dan adheigdritia
restriction gilzyraehsite QirFabiticloning site of an adequate vector DNA to ligate DNA of interest to the
vector. For example, DNA of interest can be synthesized by a conventional technique. For the purpose
of incorporating suas-DRIASHRS S EctBle TReDRIACTREIBR dtfipltidanidPOR With priFierensasuch that
the resultanycoraprisesthe.cleavage sites with adequate restriction enzymes at both ends. PCR
conditions can be adequately determined by a person skilled in the art. In addition to a promoter
and DNA of the prétén @n@@ﬁﬂ’én?@?ﬁ@@@iﬁé}g B8k aguaihies hein E8T) & sptidingretehalD EJs0ly A
additign signal a,seleefipymarker, a ribosome binding sequence (an SD sequence), or the like may
be ligated to the recombinant vector 10according to need. Examples of selectable markers include, but
are not limited to, Hitig-résisrais riferiers]isueh ds kariangpgbiniratpicikisis tefr dehCinecalid and -
chloramphgpigplyand auxotrophic markers, such as leucine, histidine, lysine, methionine, arginine,
tryptophan, and uracil. Promoters are not particularly limited, and a person skilled in the art can select
15 adequate promoters Irshcesraiaite withnhost ngignémganisrdsn\Whenpfe €oli hosts are used, for
example, T7 promoters, lac promoters, trp promoters, or X-PL promoters can be used. In addition, a
promoter comprising the nucleotide sequence as shown in SEQ ID NO: 28 and a promoter that is
functionallp sgbicalentihéieto;isychiadalpremoier comprising a nucleotide sequence having 90% or
more, preferably 95% or more, d?‘ 20 more preferably 98% or more homology to the nucleotide
sequence as sho ﬁ]rgé%oﬁbﬁn 1 B EA DE YTE S R USRS mtf%ﬂ%%ﬂté%%t@%w fragment
to a vector fragment, a known DNA ligase is used. The DNA fragment is annealed to the vector
fragment, followed by ligation to prepare a recombirant vector. Preferably, a recombinant vector can
be obtained by 25 performing a ligation reaction with the use of a commercially available ligation kit,
such as Ligation High (TOYOBO Co., Ltd.) under the indicated conditions. Recombinant DNA

techniques including cloning, ligation, PCR, or the like, described in, for example, Sambrook, J. et al.,
Maoleaciilar Clonina 2nd ed O A47-0 EQ Cnld <nrina Harhor | ah Praece 1020 and <hanrt Protocnle |n



succinic acid, and citric acid. Any nitrogen compounds can be used as nitrogen sources. Examples
thereof that can be used include peptone, meat extract, yeast extract, casein hydrolysate, an alkaline
extract of soy bean cake, alkylamines such as methylamine, and ammonia or a salt thereof In addition,
phosphate, carbonate, salts of sulfate, magnesium, calcium, potassium, iron, manganese, and zinc,
given amino acids, given 5 vitamins, antifoaming agents, or the like may be used according to need.
Further, an inducer of protein expression, such as isopropyl--D-thiogalactopyranoside, may be added
to a medi ' e r ' ra I ifigns, such
2 shake ST B A e R e TG e e reterably
10 10C totB7 @;tatdipartiturl adyepreforahlynsd G:¢d8ZS iDaringxuiture, the pH level of the medium can
be adequately changed, provided that.a host can grow.therejn and the activity of autotransporter
adhesin is not detSrarateA TRSTSH [BLar & BraIarably bekieth SBocks Ba'B, TREBH Vs adjusted
with the usertfcasn aforganic oclbrgaryandoid, an dkalnelsaledidrnor fhedikeldhimaceddarygantibiotics
such as 1glamPiciIIir,1 or tetracycline maééﬁze added. th%?%jedium during, the aulturﬁ.) Thus, a
microorgan%me¥81’ V\fﬁi&ﬁoﬂfﬁéb%f%ag EI%SB% -é"rtf) aror éﬂf’é)% luthi& nﬂlp epé)rrﬁf‘ﬁloltve been
provided ¢remiancedscanhe abiaioetnNangpediic adbesive plepertyiofdne rasuliing soickorganism
can be evalyated by the aforementioned adhesion test via crystal viglet staining.(the CV adhesion
test), and * Wﬁﬁtﬁﬁéﬁﬁﬁiﬁaﬁﬁ&%6@%‘%&}}1"6%0%%/8%8?83% fhe'fai Wn{:}’rﬁﬁﬂ%@‘} f6r €xEiple.
SpecificaltyptRedpagteriakeaihdiauid guliiwe is sentifugadn thesidleresupgipatantis Femovad,
inorganic salt medium is added to the cell pellet, the cell suspension is obtained via ultrasonication, the

turbidity (BHSEDICofth & TN GspERSI SR RIGHIdIEY ) S28HRStant level with a medium, and this 0D650
valuggs defined ag the: initia,@DERGaluRisAR Theiaell suspREFRN IR GlasRaTFifugstule is
allowed to stand at room temperature, resulting in the sedimentation of aggregated cells, and changes
over time {H#HEESEEBE vEREEIA- the!Slipafnalafteard udéeny Bactar inicrbsreriaticex BRIFGa decrease
in the 0DE6Q AR relative o the inilia QRASANRlE, of L09marmare, BrelerablyASShamare, and
more preferably 20% or more can be evaluated as having autoagglutinating property. 30The resulting
microorgm%ar&éﬂw&ﬁfﬁ%abﬁ%ﬂﬁ%éﬂgt&?@_ﬁﬁ@wmap‘ﬂéﬁ%@% Rﬂ@)vﬁ%@éﬁﬁﬁﬁ%ﬁ such as a
mechanicgl teahniayg AN, REEYPAHG AeshNRLE ID¥abinahe 45 aliyserxme. Lafigmical processing
with e.g a surfactant. Thus, autotransporter adhesin proteins can be isolated. ~ The present
invehtion can be eﬁrél@‘tby%pﬁe@lp\’/ﬁtmﬁBtﬁ@l@@lmi@mahﬂfém&maﬁpwiﬁdwﬁh?%ﬁdﬁ peste eatment.
In addition, Ing preseRiNVEPton ik yely eifedtive far Pég%?és_o?%%%cﬁ %d‘fb‘iﬂé’f?eaﬂgd%?” .
biotechnology involving the use of microbial cells. In particular, it is desirable to carry out production of
energy orishmitafiprodactscattiow tosto Prendsionatmenhancémentrafononsgepifictedihalsiviee property
and/or au inatin e r & migroarganismJdeads tg immabilization. or. aggregation of cells of
the microﬁ%ﬁ%&%ﬁvgﬁ%ﬁrg}%ﬁgﬁs ktﬁoe%%g?rﬁﬁisoﬁﬂof %pﬁ%&%ﬁ%n%ﬁg}é%cf in {Vgp\}e%p as a
foundationnfdustineld Seetopmemdof Thdhadbremehtiomper iclistribsiixaatiple sAEcamplETsulamalysis of an

adhesion-assocjate .151-1. Preparation of the less-adhesive mutant Tiand.pri ed for
oD R R R S ot
5, less-adh€siv88&nutants were produced via random transposon insertion. Tol 5 WT strain (Tol 5
wild-type strain) aﬁthe recj ie%’éﬁells were cow’ug@ted with E. colt 517-1 strain ha\{in%? gans oson
vector as the donor CeNnsat 28816125 B 24 hours. %Cg)ﬁié%ﬁ?é?{nv@a%age rr%%aéugne meditim
containingdbltsene and tetracycline vasiditheabbitaingtlcally wellesubjected toSreadheligntiest. As a
result, several straing exhibiting Jess adhesive property were obtained. Genomic DNAs thereof were
obtaion SR e FYHERR oot Rtiotcan sy P A UG hy HOH R A ed oLt
usingsthe resdlantsasitemplatesane RiGrabeleditatAoaga pEnbesIAs afesidlll ansp2hdntensive band
was detected at around 5 kb in one strain, and this strain was designated as the less-adhesive strain,

Ti. The sUPRIRE iR T SIS 3L AR WRRIOBELR Basuntiet s Sttt ds b shifwas found

to lack appendager(be (ocelbsutimes RiaiectigRtum, 1 nSUeoMenty sasPNAdrRamantefo
approximately 5 kb, which was detected via 30Southern hybridization, was excised from agarose gel in

order to affj7edhetrardatedniisE Bl SitdnsHRIE o St Thiur 8 Ae AP WSl JESBRIAIEE as

T1-5kb. Thakh wageRsered intehaptGLis yretar and éngp%gw@n&\e’%ﬁls&%@lﬁéme5a- Both

ends of the insert portion in the resulting plasmid DNA were sequenced. As a result, a 68-bp
nucldbtiddisay tienesliovaiBte To B Tt keraiel WarcfounteSEG  DINOT d)chgadditdhredheTns
sequenceyd Jikiowbafededloningebie adhes'ap pRsanialed BENG violLAfiENI%.aNREe e
nucleotide segquence of the transposon Insertion site in the less-adhesive mutant, Ti, inverse PCR of
chromosomal DNA of the WT strain was performed on the basis of the 68-bp sequence of the insertion
site, which had become apparent via analysis of T#. At the outset, the Tol 5 wild-type strain was
cultured in BS 10 medium, followed by extraction of DNA and treatment with RNase. The obtained
genomic DNA was treated with restriction enzymes, other than Hind Ill, of which sites were present in
the pUC118 multicloning site (i.e., Acc I, Hae lll, Hine Il Kpn I, Pst I, Pvu Il Sal I, Sau3 Al, Sma I, or

Yha I\ and verified vvia anarnce Aael alectronhoracic (heraaftar refarred to ac "ER" The reactrictinn



The resultant PCR product was purified and treated with the restriction enzyme 10 [[inc Il. This
treatment is intended to shorten the fragment for the purpose of improving the success rate of cloning
and to cleave the linker with [[Inc Il. DNAs were extracted from agarose gel so as to obtain separately
samples of the fragments (QIAquick Gel Extraction Kit). The resultant 2.8-kb fragment and 1.8-kb
fragment were designated as Tol 5-2.8kb and Tol 5-1.8kb, respectively. To! 5-2.8kb and Tol 5- 15
1.8kb were ligated into vectors. Thereafter, transformation was carried out (via a chemical procedure;
blue/white colo lection).. White colonies were picked up and. cultured. in liqui ium.
Thereatier. S G BN A R L S it the
restrictioniemzyrmecf{InctH thadeonfisnpeckitia Br& WA aareswuttsbbdestrictiontbrizymhe ftieatgaent, bands of
the vector,plis, 202.8 kb ang 4.8 kb were, deally abtained, The,size,and the prisntation of he insert
fragment were VertiSa Va BERSTHe Cortitions Us Bl S8 Shsw BEIGH! conditions o’lymerase.
Blend Tag2keimplater BINA] [Fofrbrl . 8kb, ok 528Kl PriraewEisT ikl K3, U CldBkrimer R:
T1-5kb RC, pUC118R Annealjng: 62C Extension: 2 minutes 30 As.a result of PCR, regarding Tol
5-2.5kb, % B FAG e AP WAL SRUTLU Tt THE TR BFIRE prin L BAFGTHOE F1BR AN FA-5kb R3
and, regaptisgtolce-A.8klbs @ 1 Bokh fraemerdraasiaroplified mwith-thendse ofctpe: prindey pairosf
pUC118F and Tl -5kb RC. Based qn such results, the size of the inserted fragment was confirmed,

and the ofiEFREEGRTHAGHAICIAS SAIORSHLS RS ALRE STTHRU P ains were subjected to

sequencing via a prifera@iing methad. Aﬂ@g&%&’&%&%@@%@%{eﬁiQE@HH@,%@%&%%'&% and
computational assembly also yielded the problem of inconsistent nucleotides at sites that were

considered i bEEE N RRTRIHY rebieis ks e pasuItof afrRRis P iiraity vitoriprapeatdbquences
werg found, jin.the seglaences,ihis glze feswitsintheprablem thatthe lengths of the assembled

sequences were less than those 10 of the insert fragments of interest; i.e., 2.8 kb and 1.8 kb. Thus,
primer deélgﬁﬁh@wm@éédb%lwFé%é%ﬂé&‘élﬁ@?é@rﬁsé@fﬂ@ﬁt@f MldeBtfiegequéntesd
correspongling i Hhie dehi of de-inserh A MR WRIR fieferminet Beranse:f sHe iengat
sequences, however, reliability of the results was insufficient. In order to enhance the certainty of
sequefnciﬁ@?&éidW?wé@temm@diw?ir@W@WTol &%&tﬁmﬁihefﬁeﬁémmmla@am. (I:l n order
to perform J.A\cloning, Jad-hased VA Rolymetass Fasy-A.axhipitindhigh aeeuracy wasdised to
perform PCR to an!%[E)}?lnff/L Toll%-SE%. IgIC céng%tions useg arlegséml%ﬁq)el’ow. PCR cozgg\létl%n 20
PolyrheradenBasy-aighe FidatitgnPEGR Closliogr®nzimesiwmplate piicutol Sthe-finddioimdlar Primer
F: T1-5kb B3 RINer . LS RC2 Anealina’ 87,96 2EAENSOR D MIIMES. qqTAgloning was
carried out using the resultant PCR product. Transformation was carried out via a chemical procedure
and the resgltzins Wegaspreadior{BK pragartimediimrColbries yetkecttturgdtiml Biknh liguid
medium, and,after culturing, 30plasmid DNA was extracted. In order to verify the.insert,,the DNA was
reated b Db o A R LS R e D O T IR et
was obsethed Ferthemmthersizendf tive fnbentdragmentavas foanfirme dviaPGRR, Tine wonditions are

shown belpw. PCR condjtions 5 Polymerase: Blend Taqg Template DNA: Tol 5-5kb plasmid No 5
B P ST G G L eB e T8 AURBRAL: AL 15T £ORe BRCR P il e s o
result of PGRotaabhskbanddifediesinsert dvagl ebsenve drandriiotias subjectepotocseqdiente analysis.

Sequencing was carried out by the primer walking method again, which was still very difficult because
of the rep L En R EBSE i T8 o R Tt s M i AN of e B an
2.8-kb fragimests), prois, desigetng andsesiieneing werscakefulp repeates); and @ r4:804-kp sequence
having a gigantic re E;t tructure was optained as a result of a laborious a}nd time-consuming

procedurd ol sdBuSHEERHIRE ThE 5-178kb Sdqueht® WaPs asH e tlsiF &8hGtent with

the sequencesblielatokandttitmrthenaseiacyof seguendinegwas R0dmpravedkheakiained Tol
5-5kb sequence is shown in SEQ ID NO: 7. Based on this sequence, the translated proteins were

subjectedtd'HOMBIBYEY SBEERVISBEALIE AS 4Tt Ay R iiiHg oD 96%

homologyifentha-auielrnarertesadhiesin, Okyhich dhe.saquencefas heen reraded imathge bacteria,
was found, and transposon was found to have been inserted into this ORF. Thus, the existence of

ORF 25 adgpeiatetpindprmghoddrawves griperssandeassbaday oprodn dhiomestaderstGda%in was
demonstrated. 1Ris QRFWas. Rowevee,tisgantnued aliihe 3, endefel okl Bichdpecgssitated

further cloning of a downstream region following Tol 5-5kb, in order to elucidate the entire ORF. Even
if autBtrarmpbrifersativeditrasystsiatédiwite bscistinadhdsioredvarohit Yiatomdstogy'searstaiyomology

was low, ran c omaj rboxyl terminus, h.defi this,group, did
not appea T e e LI e aea e
order to obtain sequential information of further downstream regions based on the resulting sequence,
the southern hybridization was carried out in an attémpt to obtain a target fragment. In order to prepare
a DIG-labeled probe, primers were designed while avoiding the repeat portion. With the use of the

primers and



5chromosomal DNA of the To! 5 strain as a template, a target band of 160 bp was amplified. PCR
conditions used are shown below. PCR conditions Polymerase: Blend Taq 10 Template DNA: Tol 5
genome Primer F: Tol 5-ad-probe2F Primer R: Tol 5-ad-probe2R Annealing: 66C to 72C Extension: 1
second 15 Since a plurality of bands were amplified, it was deduced that the probe sequence
portions without repetition in the portion analyzed above have further repeats in a downstream region
that had not been analyzed. In order to advance sequencing, the 160-bp target band alone was
excised from_ it with use of the QIAquic - racti it. Fhe W Aas a
template t%lﬁg%%r%utgj%?gg%o\rltlgi F? Ebﬂtsﬁ%c%ﬁléﬁ?oﬁhi&ﬁs%g %ﬁ%%wﬁ%%%ﬁgpcﬁ cl:éoag(g%ilti@ghs PCR
DIG ProbetSyntiresis:Kitc2mTanofatecDiNMy Edl 5 d6Oherjorebs GelspxttactidhePirimérF Tal-
S-ad-probef primer 8 Tol Srad-proe2R Annealing: 67,96 Extension, 2 mipyles 30 Theproducts of
digestion SF Erdnegoma 'SN § of the 1o Strdin With 'a lbarlgty of festriction enzymes were
subjected telsguthesntkibridizatiosiwith the wseeaf the: resalting probles:AAssa odsult] signaisc
representing probe hybridization were detected at 3 kb and 2.3 kb o .thecgi estion product with the Psi
I restr?ctioﬁ%ﬁ??ﬂﬁ@?%ﬁegé}%gldﬁﬂ?ﬁﬁrﬁ@nf?Wé?grgfcﬁge]c??Pgm %eo egogz%‘%r%aa By
(QlAquickdaplap Extastianr Kibedde resultant fragments were designated as Tol 5-3kb and Tol
5-2.3kb. The excised DNA was ligated to Pst I-digested pUC118. The resu_ltanéiecombin nt vector

was used to transfOrEC HITTRBD PA BhaArst proRBETELHl s iviide Bilohy® Se183E6HY *th“Addition,

colony hyQddizatien wasigairied Autde selest ransfarmants inawhishayshdraamertadiatdpeen
introduced. As a result, signals were observed 10 only in the colonies into which Tol 5-3kb had been

introduced TBloRi €S TR HigRMSIs WERWBHsarfed fie ot ofietere. € ndsas P ERY KA1 picked up
and ?b"turﬁ%&l&@%@&}}%&ﬁ@ﬂﬂé@&gﬁnﬁ.SIQ%'biCﬁ@r@éHaFﬁh‘é&Q&E|@=§J¥HQ:1[}MM§&19%H@W€C1- The

resultants were each treated with the Pst | restriction enzyme. The resultants were subjected to

southern HyteidizHeescrain sigidls Welecubse atedyisisTol Sraspotiranth@licanazatias @t dénies were
subjected {9,0NA SEANRNENG, AR GESHLAl Seauencing ekihe poihyends of the inserts, there was no
fragment, which was consistent with a known sequence. In addition, these sequences were different
from each other. Thatilis, alopipgf of 2y SISt EaMFHEYIGHIOTERSIBRBIreRibASTOI'S- BRB R nuCleotide
sequence ef which had heen;determined inadvancs, lalled, dhercaise herealsonld neths, 20

identified at this time. However, the present inventors considered that the problem existed due to the

following &kt AT herisnehegtvath udwillftlg fabélettedlansigh Alfradldmdng e pluraiylbfasieisdls
detected vig southern hybridization yv thpo%f&e 24 ICBW%‘?%%%%@L@ & A0k n SN 35.p template,

wherefrom (tzlrn%z?ragment ¢ontaining such signal’'was excised, esigned the probe based on
the fragments:c¥ mus)i1R5tthéSe Clomes! Webedtebideorallly 284 4side, Hndragruisitionlotzeftaghsent that
would follow, Tol 5-5kb was, attempted. . pUC118::Tal 5-5kh pl ' A %%llésa%% | template
instead of #1{1&1:&?%1 g gﬁr%ﬁoég%nr?%?pll_}ﬁ{lRr%%?etgg%ereén hove gI1 a}?get?es?gég S%Eer\%a PCR. gl%(:@é this
plasmid carthinssemliatde pfob8aegiool. jt W83 cofiderad tharordywitedmplifitatiord peddusct

30laheled with DIG is produced. PCR conditions used are, shown, below. copdity R DIG
Prob%SSyncfﬁ[elg?sWﬁe%ggFﬁ%’fg{g 5 1?185 13 :?ﬁ%ﬁeg-@ﬁﬁl%ﬁigg%m%ﬁ% Eri@ér%z:’ ol ggg?}pgrngeZF
5Primer RideatFradi@iobeaR AtnealingacaGthxtensiom Adhsinedha expddidd mbdisomly one
amplified fragment h%v%ﬁ_th%tar et size_,éi.e., 160 10 bﬁ) wa foqu. New,probes With hig purity were
successfu %ﬁséﬁ%rg . CUEE of AP THE BISEE SBiaifetPSier the WraRstofmation with the
use of the porepagstiongsk-yeetior compriaing Top&AIKuahdATD| Srd. ke wesgosubjeltedito edlony
hybridization. Colonies that were deduced to have emitted si s were picked up, cultured on the
plate, and Wﬁ%@ﬁ]’e‘&@&%rﬁo%ﬁ%f}ﬂ%ﬁ?i@&iéﬁ’%@%’féﬁ@éﬁ#’i mﬂ?’ig@g{iﬁ%ﬁﬁ’\/\%ﬁﬁ%ignals
werepdetectagsie £ £lones, Nohd (BkR) apd Nes afd 12 54 il +and 22 (Bpkbhrwete piekegeup and
cultured in LB/Amp liquid medium, and small-scale extraction of plasmid DNA was performed. The

resultant FHASAEITSNA Warsed et el Bshrratiidi bHZmhe AL EedultapigdRliad Stere found
to comprisestargeh fragmentsaf J.k0:ENR- 3 Lra2-3ukb (Nege$, d2. k3,124, and 2423, anekadl spch insert

20 fragments were found to have hybridized with the 160-bp probe. If these fragments comprise

downstreafifsgions Beal falew/ T oIl M Sepdsid; Sientfaditetitssnbild esnpri§édtticleotide
sequence of ahauf 1.5 b sandwighed heueandha Rshlsie aRndiEhe, fingdl sitwasa 1egion
overlapping with Tot 5-5kb. If the af’oremenyoned plasmid, in which such fragment has been inserted
into the Psidisisanod this dirtitcioningskie gk b digestddradme ke rbsthiatiottenzyiie: Hitfe/ t Eccordingly,
a DNA fragment of about 1.5 ' fg N cﬁg(?@h g‘qlgewmlbp@ﬁ{ ofithe, loylticioning site
to the 1.5-kb overlapped é‘géﬁggﬁsﬂ%&l%%céeggb%ne . P%%sm}fds Nos. 3, 6, and 22" were digested with
Hine Il and roughly-1.5-kb DNA fragments were obtained therefrom. However, the sizes thereof were
somewhat different from each other. Among them, Plasmid No. 306 were subjected to sequencing at
first. Plasmid No. 6 was cut into a 3.3-kb fragment, which is considered to comprise a 3.1-kb vector
fragment, and a 600-bp fragment, in addition to the 1.5-kb fragment. Based on the result of

sequencing or southern hybridization that had been carried out previously, it was considered that
caniliencina 0of the nlaemid mavyvy not he acciiratelvy condiricted via nrimer wallkina which ic a



10 mutants by successively deleting the 2.3-kb Tot 5 DNA fragment inserted in No. 6 from the
aforementioned 1.5=kb overlapping fragment, the plasmid was treated with Sac | for a 3' protruding end
and Xba | for a 5' protruding end, followed by digestion with exonuclease lll. By preparing a series of
samples by differentiating the duration during which exonuctease Il would be allowed to react,
deletion products with different 15 lengths of deletion were obtained. Thereafter, blunt ending with the
use of Mung Bean Nuclease and end repair with the use of the Klenow fragment were further carried

out, and the.samples were subjected to_blunt end ligation in.the to ohtaj ies.of deletion

D emds, R e aR O R e i s R4 T Gehich should
have disappearag:due Wdigestion with expnisgleaseitt, gRialiminatertae influance by umeacted
plasmids, and E. coil DH5a was transformed with this DNA to ohtain a series of deletion mutants.

Many tranSBtaial EoloHiss wradickad Tipiahd tetitired 8hd MEBhidted piashtids Were*Bigested
with the regHﬁ@é@ﬁluﬁdge\fmeﬁamgrih; By.takinathesizesoh A sesuencing path4BOO0Rp-0K anger) into
e

consideration, deletion mutants were selected at adequate intervals, and they were 26 sequenced.

The 22808 ikl cotideeqtiEncéiias detbiehmer 1y Beumblin Gt sBGUEHE Y Reeits. The
detefminesﬂrﬁﬁ%ﬁ%ﬁﬁ%qp@ gé%wek{%i% (JitiPsNNg- ). Tl TR IcompLisgs.2 agmgnce of
o! o-

about 1.5 kb overlapping with To! ), and thus a nucleotide sequence of about 750 bp following Tol
5-5kb waskfétessiieasistramb e st UedsioO R Brss Mgl ¢sahVitbMineriishedpbtéif ‘Bxhibiting
low homology to the. 0gwlotanseariespdlesinAGR XIARA R 331RR0 aSdclO7 RB-ARL e amino
acid sequence of the protein encoded thereby contained 1,569 residues. However, the ORF had not
yet been téhmiratee aaitistipisectuahshonasitiSdhtiRud atkiaB perigitFhikah ece Junated dtiither

cloning of a downstre [o] lawing 1ol 5-No. iti q ibjited the highest
homg| I%gy fgglg}yngg%t{oﬁl%‘lgﬁ%gbarg%sq\é{é%%(ﬁggeel?gm@gé Pn %gegs%;ﬁ%gz gss%qv%ﬁa%é g6fl’/;)rﬁlgilogr1r?glogy at
the amino pwittizvélavi Elrtlepiihaddbiopdicremehdunttécos ding velgivntoftheeenod rtisrametainchor
domain. This,ihe seresnanding siotein uas netgonaluded i b prptan okine.Jaf amyly. In any
case, it was &g)&uce Hataproteln encode y the adhesion-associated gene, which had been
destroyed prattiansposofuinsertidly, waswalaovel ddhpsitaprotemriwhicthwasverpdatge@rdan which
long-repeat S%%Jencegﬁ\@&%aﬁréngega{n acom Ig%( manner, a%%}jln 8£9££ etou((gjl:;taeiraes,cla-V uential
informatiofd on the downstream o'IIO\}V|nd3ﬁoof:%- o.g, a&%gﬂop prc?be Wasqprodpucea1 Via PCR using the
plasmid cahtaimiigoTalid-Ngueas atemplatén WRIGh had e vy esighien, babedtvticthe segiience newly
determined wi&.avoidi?%g repeat Si uence, Pi?R conditions uierti ar? shown below. 15PCR
conditions BEFLDIE BSHE §§AHELE R+ MpRE INAY BEGTTE ST 100 & BT B3NS
5-ad-probekindpesies Rifahb-gdeprabeaRi2AnnealingtbhGrp xpensiory. Bomintésoorganie
restriction enfzy e Hind Il site existed in a region ig]med_iat?lgéupstream %Lthe seynthesizhed robe
region. Thas UPEHTCEOMRE BNAG T8I WAL R RSB AWHR 2B I *&ibEBERTE B P2 then
subjected tg smhagbridizatiaawyith dbeviisedf g dhn8ihp praftaAdeprasulipdbite sigralecwere
observed again, all the signal portjons were excised from agarose gel, and DNAs wer ?xtracted
(using’DERFCBEEr & e FROIREHERAERS UGBt PP TREEL B (2B b et o5 -1 {358 bp), and
To! 5-5 (60RNmhin slasernding genohmeleeyansizas: i The axeisad RNMIagiesiguere igated
30to Hind lll-treated pUC118.After the ligation, DNAs were purified and then transformed
(electropoftdii ile WbloRy el FHUPIASS Gl FRERTSHBMBE HAY BEFJRMEE were
subjected tQ gglany Avlpridizatianopithhe, usees the H58:bpAarohe Mentionsd daone;Gelonies in which

signals were detected were picked up and cultured in LB/Amp liquid medium. Small-scale extraction of

plasmid DRIRIWAR H e dhd 9 W teagerl FRRRIHANS SRIISALER AP MM BIAP SV éBf/the 5

length-of t@%tg%ﬂlfﬂ%ngﬁ%ﬁ}rqwg,r}ﬁéﬁ{éﬁgﬁggNA fragments of the strain Tol 5 of 2,500 bp,

1,200 bp, and bp in length was confirmed, and these plasmids were s;lgiected to sequencing.
Since the M fragmblsieiimnitselstifagaientsoeieshoradasin@é shders sqliericesvra 289shpand 603

bp were d%tg\g%?%gg\é@%mlgd&9}95@9@g@@&@@é%@%@@f@%@g%ﬁ@ﬁﬁ&%@g&e@.ﬁ:ing of the

B fragment. smid contaihing the agment was treated with Sad | for a 3" protruding end and
Xba | for atbtprotiuding eegianctthestdigestedRdh Bxdtucledsed ltoByepiapulinecangreswhsamples
by differentiating the duration durin ich exonu e |1l v Ifﬁ e allo t %eietion
products w%%sggfé]rreer?ﬁgr%ﬁwag? 1Eleeﬁgestl i} %vf\;eérég 'tg%ﬁ'leeézﬁ.l%ﬁ\é’r%g té%b §m}:§/ fr%lﬁg@vﬁtcfﬁ% z use of Mung
BeartNuclease anflidadiepaivivitnthe 46 dssecobthetiie povweiragment werercaoded dutplaridethe
samples were sub'ecteld to.blunt end Iigzation i ”{']‘13 end, t .tobtain ﬁ]serigzh\s f deletion rﬁ(lﬁz%r’ﬂids. After
purificatiorp%}(i)&j%r%ﬁ of S?Qéfpi? on; th Safipled V\%ré;oéllgle}s({felsd with Xba ,evﬁ\:/ ich Shou vé
disappeared due to digestion with exonuclease lll, to eliminate the influence by unreacted plasmids,
and E. coli DH5a was transformed with the resultant DNA to obtain 20 a series of deletion mutants.
Many transformed colonies were picked up and cultured, and the extracted plasmids therefrom were
subjected to dual digestion with the restriction enzymes Hindlll and EcoRI. By taking the size of a

sequencing path (800 bp or longer) into consideration, deletion mutants were selected at adequate
intarvzale and thev weare ceniienced The 2 RA0-hn niiclentide cearience nf the R franment wac 28



5 25% homology at the amino acid level. It seemed to contain part of the membrane anchor domain
sequence, but it did not comprise the entire sequence. Further, a higher-order structure of such portion
could not be predicted. Thus, it could not be concluded that it belonged to the TAA family. Also, the .
size thereof was found to be much greater than that of BadA of Bartonella henselae (3,036 amino
acids), which was the largest 10among members of the TAA family that had been previously reported.
As a result of sequencing that had been conducted as described above, no repeat sequences were
observed i@oﬁ%%x@é@@ﬁ%?dﬂﬁﬁ?%@ﬁé&'n%ﬁoﬁ&% r&RAEDRPIPRS WaR RrdHEeIN theCoferminal
region, and southern hybridization was carried out with the use of DNA of the Tol 5 strain treated with
the restrictiéri epsyling Bindinechsmics renplaasicnt Hradin sheijislwaergetsedad atisnbiand this
fragment was, desighatgd agilotipdokhy ThisNA was-exaisedh fiam agsrese.ael andkexiagted (using
the DEAE paper). The extracted DNA fragment was ligated to the Hind Ill-digested pUC118 vector and
subjected strtensfonhatiormiigksciropenatiosoblsérwhitecalory Setattion)tiwtite dotenigkvefe picked
up and cultured in LB/Amp. liquid medium. Plasmid DN 0 was_extracted from.bacteria i A:]quid
mediu(gm and treated with tga?essﬁr%%%#}é)ﬁ}gy%eetﬁglﬁa I@tf;)%\g{é?ﬁ‘yat ele;ﬁsg?t}.dlt %@%gegdufggglteat Tol
5-05kb didsnbticmtiain batepeat structuked andethessehuarc €ipsadtenlined kia )pritmerwalking. The

determined Tal 5- b sequence,is shown in.SEQ ID,NO: 14. Tol 5-05kb was foun verjap with
the Tol 5. LB T e ho R L g HOlSwinS TUF b BC AR L iy B
connectionybifithese fapmenisirdgigahtic PR asdargesas: 10,893 bpiSEQIDsNadlhwasicompleted,
and a gigantic protein comprising 3,630 aminp acids ID NO: 2) encoded therehy was elucidated.
TS e L B G H008 L STE LA S aIBL e W) HOL B T Ehepdliin mserton.
The positionalkkelriiership efiihe iseavrrad fragmantaidescribed above is shown in Fig. 1. Thus, the
15,011-bp 30nucleqgtide sequence o,f;he ene fragment of the Tol 5 %train c?%grisingé\g@gi antic ORF
encoding the protelha85BGEt AR HHh BG WL WS ITHREES 2i378RGUance S the' V- 2 15
adhesion-agsagited @eRasporter T PaRiIabsgsienses abiainedania reswhef segupncingeek various
clones were assembled into a single sequence with GENETYX, Since the gene of jnterest was found

to have m&ANPemBlitatkd rapaa aidcirsd ANy tRCBaf femAhort e RRIBRIAG BrIBBYS Tentity

were determingdin, b LreiiapRing seausnceswhen assamblingeasiancemaAteole thenweleotide
sequence determined as a result of cloning and sequencing in this example is shown in Fig. 2 and

SEQ 1D NOESSIR W Bidithsrmanil SRBHASS AR PREs I AME oty iR 14gi8R A dipiiesdtide

sequence H&?ﬁe@%&ﬁ@'% i PIORIN0R 189160 sncading apmieywas degkiced wity theigesof the
ORF finder and GeneMark. As a result, the obtained gene was deduced to comprise four ORFs.

TransposofPiwesPhisbiteanine BredsféPénertdnad giarticdRP 1dda PrékithestdldeByigtch ORF
can be said fohs afy aghesion,fagiel Sneedhe dermination.cadonsof ORES@t 5185 epd apd the 3

end are not observed, the ORFs are discontinued in the 15 middle. When encoding a protein, a

ribosome tidibRskaaritb b droBiBter S erd e sBRt Y pstis 8 thébaftiation codon. Since
sequepces thereofgre ofien epnsgryed, e exjstance of @ prampiefLagionJogihe gigantc QRE of the

adhesion-associated gene was searched for. As a résult, the presence thereof was verified. The
regions ar@stiowh heldw 3Thisingieimtistisnicodon arposiinigdy Wascdaghdeuneleeythbiborrect

20codon instead of:that at nQsitiQn;925x- igp-10.reg) 0 0
--TATCTc%\?ﬁja?ﬁﬁ%ﬁg%%m%%%%T%Ek%%gﬁgﬁﬁﬁsﬁﬂﬂ} TETAE AT TATATG
CATTGCTgxeferably 80% or more, more preferably 90% or more, further preferably 95% or more,
AAGCAGAACCTACTGC A&[_@ATGCAT TOCTAAGG ATATGAATAAAAFCTACAAAGTG
A-- 259258D) snelaﬁ nré%ﬁa%r?ﬁia i6h“Codon Omogoﬁég%é%ﬁs%\%%gec? {6 Hol?nao%%?/@g%ﬁarch with
NCBEBLAST. As dresultyihere wasina: pretsin fouihal terextiitit homalogydrethesentiresgigamtic protein
encoded ?{tﬁgﬁé&? @ RF associateg with aldthesi n. The Eoteé&n gowe%/.er comprised a region
30exhibiting § ogprSt%‘?HE%]Fﬁm% TRRTANRP I SREFAr tRSFSEr. A BHBHSR GF e AR ramily
comprisesta:gignal pepdideisa head dbsnasauameeck! RINaID astalkdomaittcardya mesmlrace anchor

domain. Thus, multiple alignments were, prepared for each domaijn with ClustalW, and the sequence
comparisofiSHErS HEmG et ke QLIS ﬁ@h%ﬂﬂ%ifﬁ%.‘%’ RUGSF RS rafeanthor

domain, thgfigsuls efprediction-efithe seeandant siryoivia withdreedigtRyotinjaraalso sheyen. 5 The
members of the TAA famili were compared. As a result, the sequences of the signal peptide, the head

domaif, arfdomERBER mireReher s ehsisR iR R AR S S5 da emEA Brihggdbatibacter
(Acanobaciis)actinanycriamcamilang sihichwere 3 e 44 sand 5256 6sPeotive o ks pgdition,
such sequences exhibited 11%, 23%, and 40% homology, respectively, to YadA of Yersinia
enterocolitica, which has 10been the most studied protein in the TAA family and can be said to be a
prototype of the TAA family. The membrane anchor domain exhibited 48% homology to
autotransporter adhesin of Haemophilus somnus and 25% homology to YadA. The stalk domain
composed of 2,591 amino acids was found to exhibit partial homology to a member of the TAA family

via BLAST analysis, although the homology was low. For 15 example, the stalk domain exhibited the
hinhect homaoloayv to the YadALlike nrotein of Actinohacilliic criccinnneneace: however a raninn



associated with adhesion, these proteins were deduced to have no association with adhesion in
Acinetobacter sp. Toi 5. 1-5: Cloning of full-length AadA gene In order to verify that sequencing had
been carried out accurately, full-length 5auct4 comprising a putative promoter site was amplified via
PCR, and the length thereof was confirmed. The Tol 5-TKD-F and Tol 5-TKD-R primer regions are
shown below. Primer Tol 5-TKD-F:
51-AATATAGCTTAATTTCAAAAAAATTAAACCAATTGGTTTAAAAGTTAAAAAA
AGTGAAATATATCTICATITTITITGALTGCTITAATTGTATGTAAATTGTTAAATAA 10

AAAAAATTETACATS P ATAT S AP CEPRAAS ER A AR BB o Hosel
CATCTCET AAGGAAAAGEGBATA IEAALANALT CTACRARGTGA THEHE GANMOE. Further
ACTTTGTTGGCATGGG-3'. Primer Tol 5-TKD-R (complement): .

AR e T S Pty
AGCGGTHAGAM Ao AR EHAGTICEACABGEAALATEN TQGESGIEIRRIE TR dne of the
TCTTCGAAAATTTITTAAGAGAGAAAAAATG G?Aér TTAAC AAAATTA

TGT PTG AT C A e G TE O TEATE TEAT TR ACRRATE %‘édr-GAAGTCG
AAAGTGCAAAT A GHARGAA 3 RedRIcandiions pses alghas toflenes (120, RORNnditions g
Polymerase: Easy-A High-Fidelity PCR Cloning Enzyme Template DNA: Toi 5 genome Primer F: Tol
5-TKD-F 25PfiHEPRE Yot 1esikp IRc RNy 8816182, BE EXEENIOR SPAUsHAbIRS ShoWn IAs 4 result

of PCR, aiandisauespondingNe axhi ikdp:p seavengi(ahontid k) 300biaingehvia £ioring and

sequencing was obtained, and it was desigI%%ted as Tol 5-11kb. Subsequently, TA cloning was carried
out using thig prduneti onAalSrEHYAIEH (PalSNbA PRI Y BleBHEpOdG0I WHARCthasT8ReNtARTS were

spreag onskB/KR agey. mediumn e Jarmatheolonigswrigculiredn LB hauid megdipm, and after

culturing plasmid DNA was extracted. DNA was treated with the EcoR | restriction enzyme in order to

verify the ims&alt e furtHepomfipriat st OR Ofh o coiditidhs et & BRBWA B el WePCR
conditions Bolymerase.Bland . mLemRlale DVALPRR K TORR; Toliss Hkh plasyid AOPrimer F:

pUC118F Primer R: pUC118R Annealing: 56C to Extension: 11 minutes 15As a result of
restrictionsepwypmie tisaindat, ke dtomandredrding idepidimdinge reGiatilp dhgeriddgAiso, a band

having the si ¥ ~ f 0" i the.
aving %ﬂ%ﬁc‘%ﬂg‘a%%%?ﬁ?s%% f‘?f"’aﬁgﬁw %g@g?néé%@%?e%%%?nﬁgﬁgﬁ %%gsigégﬁfmvl/ith the

further, the sequences at't oth ends of the'inserte
nuclebtiderseguegms swhichinghcheasangie rrinatf i advahcan himdsrséynesdingrabtorady was
verified, 0_the aacl 4 gen bout 11 kb) comprisin tative pr r.seguence was
satisfactg';n%]c oned. mm%ur?ﬁc@r%‘l’é%iﬁaqgfe g):éae%noerﬁg %&&éﬁnﬁ f giéﬁ?of%%%@g% (%ﬁ%ﬁﬁg?n%%a putative
promoter,shadh, ancBEQ STarmil: wasipériocpénleTherfragmehtvieg anplifiedfigP@RInEherconditions

used are as,follaws. 25 PCR. condifions Polymerase:; Easy-A High-Fidelity PCR Cloning.Enzyme
Template W:Cﬁnc% 5 Srels er%lgl r%ﬁé?sll—'\?al'cf% SFf ,@5&%%%”%%?%@%@% -ogf%eﬁﬁnqe%glinag: 50C to
60C Extemsiomoibdmzmutesd. furthéFhexpmplerifal S3athopsR3stegiont used:is shawnielowtide
51-g ¢TGATGTGTAC TAT%WTTQ}TG TATATCAGTT\;ETAT'I;T@GC A5, g
GAGHGARTEREATTERT AREAATC T RRITARIRETEEERE Providing
ACTATCGr EQIAASAACATD EaATCALIAE e ANCHAAA EFAT/GIGLITDe g T ECAG S Thipety for a
TTATGGCGTGCAA.C--BlhThe obt%&ed frfalgn&e t of about 13 kb was desi%n?ted s Tol 5-13kb and it
was microorganism; that is, a Ao eficient gene comprising a nuclectide seguence
derived from the nucleotide sequence as shown in SEQ ID NO: 1 by deletion of 1 or
several regions comprising continvous nucleotides of several tens to several hundreds,
25  and optionally 1,000 or more, and encoding a protein that maintains the activity of
providing or enhancing nonspecific adhesive property and/or autoaggiutinating property
for a microorganism.
Under stringent conditions, a specific hybrid is formed, but a nonspecific hybrid
is not formed. Hybridization may be carried out under low or high siringency

30 conditions, with high stringency conditions being preferable. Under low stringency

conditions, hybridization is followed by washing at 42°C in 5 x SSC and 0.1% SDS, and

i1



10 subjected to TA cloning. Transformation was carried out via electroporation, and the resultants
were spread on LB/Km agar medium. The colonies were cultured in LB/Km liquid medium and after
culturing plasmid DNA was extracted. DNA was treated with the restriction enzyme EcoRlI in order to
verify the insert. It was further confirmed via PCR. The conditions used are shown below. 15 PCR
conditions Polymerase: Blend Taq Template DNA: pCR-XL-TOPO::Tol 5-13kb plasmid Primer F:
pUC118F 20Primer R: pUC118R Annealing: 50C to 60C Extension: 14 minutes As a result of
restriction enzyme treatment and PCR,.a b f thedasert having 25 a.theoretical length was
observed.pf’ﬁ%%ﬁ%n%d% 1\/I\}/a(gs éﬁ@e@%@?@ 's?e/ail]%%%ir%% 1z;lr(]gé,a C r%éeqb%ﬁﬁi‘/eﬂ@ ssgrdg%%%cgs of the
both ends winthe énsetesl flagmentiwarBdaudd jovhes kom plieteli Cansidtens Sithukd dwiys8ttences.
Thus, a genetic region comprising a putative promoter, aadA, and Tol 5-ompA,; i.e., the genetic region
of about 15°kb Pﬁising the 11,858 bp aadA-ompA operon (SEQ ID NO: 5), was successfully
cloned. 30In the nyclaotidr seslugnae i@stsowsy inrzE QNG b niggion sampriingmvalestides 1 to
106 is a promoter-ribosome binding region (SEQ ID.NO: 29), a regian comprjsing nucleotiges 107 to
10,099 is tHEREIRGEh ST ATRGN BItfpHSIAE Hfeidolits 49348 FrHsTTHE 18] BHmpA
gene. Examplen: Brarsrikevauationef kudedtiatossdichdheadhrsion-gsspciatsdgeneef the 5
,4cinetobacter sp. Tol 5 strain has been introduced Properties of the E co/i DH5a strains

transform&HWHNPFRERE sAPEEF RS iR BARIRCHERS Ard thé laddA-BRAD, ABPaIftN WAUSIREh thserted
(such straing being-designated AsAHRRIRAMAAIR D 554 230A0 MPA)IVRIE ORI PRI Wit those of

the wild-type E. coli DH5a strain (WT) as a control. The E. coli DH5a strain transformed with a vector
10 into whﬁ@ﬁlﬂ@éléﬁdﬁxgérﬁbﬂﬂpéﬁémﬁﬁlﬁﬁé@ﬁ ﬁﬁ‘é?téﬂ %@aﬁ@eﬁ%ﬁlﬂ 69%1@§@Fﬁﬁw%&ganisms
Depagitary, {fiehgpartment of Gijechnology. National inslityigsef Teghnalogyandkvalyatian,
Incorporated Administrative Agency (2-5-8 Kazusakamatari, Kisarazu-shi, Chiba, Japan) as
"DH5a-XLT@RO: eratArontsAL andsotiie ptevisional @cdéssion number: NITE ABP-490 (date of
accession: Febru 8). -1 plogic yatonusing QpLisal MPigkaserne; In
order to observe z%gr%%g%%%c%l %ﬁ%‘é@i@%‘ﬁi% fr%hna?ﬁﬁéduction of the éadA gene and tﬁl%
aadA-ompPEaPERONE tpessofetrains (iseyaDi Sens daday Ok SandmdA-ompriandBHBSEINT strains)
were subjected to Gra ining, ang th lned straif Ser n gptical microscope.
The result%g %?re{:% (?ﬁn%%%% g%%waeth%%%%%z% ?@ﬁgﬁgﬁ iﬁ%&ﬁ?ﬁ%ﬁe %e%%?fcﬁ}ryn%A operon
had b&en mtcodugeeiitamentdussthecttnigsitmatiink sitbacteridkdethtodotheimsells s obsegrved. The
filamentous substances that look like extracellular polymers (B [ nsider ciated
with the a&lﬁﬁ?oﬁ%é?%g Ffeasrllg)%n(.)?ﬁ %eaﬁeﬁ’é%?f égﬁ %ﬁgin%lt%ﬁ%%%agg%gﬁ%g% %Sere%% I|Er%r%%1ug§§ 1 , bacterial
cells weredbrig: angh thinpandithelcelistineredinkdhto dadhe RbdothemabtHeispdledoBath fransgenic
strains were apparently different from the wild-type strain in,terms of morph , Whigh indicates
morpoloU R G RSt oo HLBEAA o e AeBurs LR S WO Pl
Morphologigsababsetrvation thsingetectegivmiftroscopehead doknander thobsdkvémuaiphdlaigisal
changes resulting from gene introduction in reater detail, 3 types of strains (i - aadA,
oS! 2 T TR STV SR WS Bt R S Or o T LN R et
scanning eteglsen preikiastape fth&Eivhfand ynder aritinsatissient eleetsommitraseopen T M). The
results of observation viaéj?g-SEa%h re shown E Ei;t%é .7 t0 9. In th§1DH5 .:aadA strain,
polyuretha s K es 80P d8E HEESRiSCERe G PR SRR EREGBRESABIe from
polyurethanigcasiier sirircestpamiich therdcelisthadinotadheredsThe gglisaiutoatglytinated and
seemed to adhere to the surfaces in the aggre%ated forms. In the %g%re%?tes, large quantities of
EPS-like STFIAOFELIRVE DI AN SaURE BB FAIRE AR EAR kR 4 Shd had adhered to each other

throughout multiplg {ayers.dieaaoitiamnielativelylaras: suaniisephlitsa aagAcells glopgated into
long and thin shapes, which is consistent with the ima&% obtained as a result of 10 optical
microscopfeliseEARIRICRA S shRaFgaa MiAYE) PHrich@tAs: ERIRECToRE e 8REEIGEEAmONg the

long and ﬂaﬁhémpe@o@@wgn%a&s%iﬁb%ggﬁwﬁﬁl@nbﬁ%@ﬁfh&w atiheirneles, Furheresiructures
in the bacterial cell

that look like appendages were observe s that had elongated into the long and thin

shapes (FigrisrhaieDiasat:aalddnpAhstraipic plifsereis Per RS CENSappea BN havas15
adhered tq, poliuethang garises, ALseers dhat each of the bagterial cellsadhgres 1o a.caifier in a
manner Sl?}:%%[%g)tgi uniﬁjrm mojjola%/seer film is formed or}'the1 fgrrier surfaée. In the D_H5a::aaaA-ompA
strairs)produdtiortof-ERB4ike sfractutes was disecopsdriad. Thizsis conststentiwisqhaiagults of
optical mi opic ohservation. In the.DH5a;:aadA- strai u es.that Jook,like
ppendag R e R SR S N g S e e O
recombinant strains, there were substantially no E. coli DH5a WT cells that had adhered to
polyurethane carriers, and the cells appeared to hal/e "ridden by accident" rather than "adhered" to the
polyurethane carriers. Also, only a small quantity of the cells produced a structure such as an
appendage (Fig. 9). 25 Thus, introduction of the aadA gene and the aad,4-ompA operon of the

Acinetobacter sp. Tol 5 strain into the E co/i DH5a strain resulted in changes in the form of adhesion.
Einirthear diffareancec were nhearnnied hethwween adhecinn forme of DHEA " aadAamnA and DHEA - aadA



101. A bacterial liquid culture is centrifuged at 3,400 rpm and room temperature for 10 minutes. 2.
A medium is removed via decantation, and an adequate amount of BS medium for the MATS test is
added. 3. Ultrasonication is carried out with the use of UD-200 (TOMY) under the 15conditions
of OUTPUT=5 and TIME 20 seconds to suspend bacterial cells, followed by adjustment of 0D650 to
approximately 0.2. 4. The suspension is added to each well of a 48-well microplate (lwaki) in
amounts of 1 ml each, and incubated at 37C for 2 hours. 5. The suspension in the wells is

completely pipetted out. In this case, care 20should be taken s not to scrape the plate.with the end
el Gl erriani ekt it e Mo el gibiad s il
dried.  sdquiteLiysiabwiolpt sraddadvo the weliss andiincsbated atlceoid: tergpetatuia 15
minutes. 258. 1% Crystal violet is completely pipetted out, the wells are washed twice with 1 ml of BS

medium fof tHeMATE 1&8E &l ih e Pt 1€ tFerfaf BiRse Preieraply M6l S MEOMIITHhEMATS
test is addgg, ﬁﬁ&éﬁﬁé@o&igﬁém i caigdou under the senditionsyeb@bITRM DA aRdFIME 20

seconds to disperse stained bacteria in BS medium. 3010. A590 is measured. The results of the
adhesion tegitiBageHRCSHItERERRRMMOoREHRT &ve BRGWIEABIN EhApRES&8EC1 SREUGES6 11Kb

0.173 WT 0,081, 5 (eali intaavhich dheadhesion-assasipied gens fiastfesn introduced exhibited

improved adhesiveness to a solid surface compared with a wild-type strain. The results demonstrate
that introduction of\the prthesionssoeiateiNgetreeghte BihEadhesieasrepeTeibVBE diana with low

adhesivengess, | iti 0 h , 4-0 operon
obtained H%?gﬁ%%q‘gg%or}éﬁé’?egg ﬁ%ﬂ%%q%a%%%%%é ggt %ﬁ%@nﬁﬁz@%%wgﬁg% n gelgsgpv%%etre
observed arwngrgetisne brbt ekdnepbtrdinsARigmpO)sivghites thadieplid @ skavenskthe wildMype strain

was homogepe clouded, the DH5a;.aadA I 5a;.aad4.cel regated to the
oot et A Btan o Am S Apa 8 A AR oRIS Ao ee
15Agglutination:destsrwerededorned iDdrdectoagliaptithte auteagglkitihation. prheiagghtinbting

property wa eyaluated in D following manner, <Aytordaluinglion test.. .y o dyThig pagterial

lfhl 11CC Itl
culture broth was centrifuge € cultare supernatant was Z20remove ninorganic salt

medium wie atded dodhe bacteralpelkbicand cath stsperisiof avAsotitaiigdogai vifrasonieation.

3. The turbi(?ij}glngDGGO of th.e.bacéegi%l susgension was aolétélsted to a coglstant \GFI with a medium,
The 0D660 VAILE S thiEHME Wik HEHNEHRE NG fitiA DISBRACSAITS 24148 e 8l EifFension in
a glass cepisifergbliubecwas alievyetbie stafidaal yowtctemperatduetfior pedbreniaditvt ok thefgrmed

f the supernatant were measured.

aggregates of cells, and changgs over time |in the 0D660 value of tl
e perth agE B HGUbIEN PSP AIGA] vibe HelbriAGaos R tShoting Sehaton.
SEQ ID NO: 5 and having activity of providing or enhancing nonspecific adhesive
property and/or autoagglutinating property for a host microorganism.
Target microorganisms into which DNA encoding autotransporter adhesin is to
20 be introduced include, but not particularly Hmited to, microorganisms with weak or
without nonspecific adhesive property and/or autoagglutinating property. Examples
include: bacteria of the genus Escherichia, such as Escherichia coli; bacteria of the
genus Acinetobacter, such as Acinetobacter calcoaceticus; bacteria of the genus
Ralstonia, such as Ralstonia eutropha, bacteria of the genus Pseudomonas, such as
256 Pseudomonas putida and Pseudomonas fluorescens; bacteria of the genus Aeromonas,
such as Aeromonas caviae; bacteria of the genus Alcaligenes, such as Alcaligenes latus;
and bacteria of the genus Xanthomonas, such as Xanthomonas campestris.
By introducing a DNA encoding autotransporter adhesin into a target
microorganism through transformation, a microorganism for which nonspecific adhesive
30 property and/or autoagglutinating property have been provided or enhanced can be

obtained. Typically, a DNA encoding autotransporter adhesin is ligated to an adequate
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initial 0D660 - 0D660 after sampling 5Aggregation (%)=x100 initial OD660 The results are shown in
Fig. 11. ‘As shown in-the chart, autoagglut nating property of DH5a::aadA was improved
compared with that of DH5a WT. The results are consistent with the clarity of the 10 liquid culture and
the results of FE-SEM observation. It was thus demonstrated that introduction of the aadA gene would
also provide autoagglutinating property to bacterial cells. All publications, patents, and patent
applications cited herein are incorporated 15herein by reference in their entirety. CLAIMS I. A
method for providing or enhancing nonspecific adhesive.property: and/ar, autoagglutinating. property for
 arget M A e e
autotransperter adhesid ften: anmiesorganisnfdrawhg nonspeeifitiadhsivie propedyy and/@r The
method according to claim 1, yvhe_rtei the rgicroor ani m having nonspecific agga ive &ﬁ_g)%ty isa
bacterium B tRELGEWI RRiRE a5 tet 0 P I HHE Metlod 2EC6 ding 6 Tl 'or2  Wherein the
DNA encoglipiavfatianspenenadhesinisithesfobowing dNA (@) () Bodchicroorga)ya Rih
comprising the nucleotide sequence as shownf'n SEQ ID NO:; I; (b) a DNA comprising a nucleotide
sequénce%glvf}nﬁl%%eolf%ﬁfﬁgeWo%@f?&ff% tRE AUCRTHHE S GUBIEE 4R BREWNSH SES'TD NO: 1
and encoding/a.REtein havieg adbithefpraviding onennansing nenspseifie adhesivepreperty and/or
autoagglutinating property for a microorganism; or (c).a DNA consisting of a part of the
nucleotidePERefEnce adRRBARZISEQ BNV Bnd MsHEmE S probsH Kavitiy Bictivity B foviding or

enhancing,penspaaiic2Radhesive nope @)ée%nfé@(zﬁ!é@%ﬁgéﬁﬂﬁﬁém ProperyfRr miesoprganism.

4. The method according to any one of claims 1 to 3, wherein the target microorganism is a bacterium
of the gentE deekichia. DBB\ TReOMBIBY Se6er dieg Ry BIaiRT AWnisr &1 9HE B5actdiium Bftfe genus

Eschgyichig, 3 ERgharihiasoih & Jfe Methadaccesding, 10&RY% ‘RHE‘KIB&QJﬁiEEﬁr! Q5P VHESRIR the DNA
encoding autotransporter adhesin is introduced with the following DNA (a) or (b): 30(a) a DNA
comprisingitpredigrattitensegiiene¢has shoWHMSED ID NO: 3; or (b) a DNA comprising a nucleotide
sequence having 9Q%,ormore hameloay,ie-dhe; nucleatide SequanFe AR SRANLIRSELRLIRNO: 3.

7. The method according to claim 6, wherein the following DNA (a) or (b) is introduced into the target
microorgaris#ar.5(a) satDiNvedom rishagehecsodie ctitiéi safubrive e sown I SEO YBENOUBior  (b)

a DNA comprising a nucleoti ug ving 70%,Qr e ogy.1 leoti guence
s honn S T e e e o o o e e oroperty
and/ob autoagglutinatiegoproperiy foxradsestmicredigalisierandpd:, A PMRovhthet fotloainbléa)f (b), or

: DNA ising th leotid . h [ EQ.ID 1 DNA
((:(Z))mprisif‘laggugorﬁlﬁ)c ggit%&nreglgéségﬁgﬁlc%%ga%%%’l7‘%@89?§ rﬁ%geggeﬁ/ QN0 n%tm 'ig%lee}{ regg)n?

o or more homology to the nucleotide sequence as
shown in SEQetd NQ:.,1Fard/éntotingwaproteinhavinssibinctivitp lof g evidingrone mencifign
nonspeciic, adfiesiye, propertyandior aulosaglulinaling. proReriY JoLa MIGTOQroBSTLAL  4.(C) a DNA
consisting of a part of the nuc cotige sequence as shown'in :T’and encoding a protein

having activity efquraviding eranhdcingangrispecifict ddvesive fhroperdy apdidrtadtoagelutinéting
prop%ty foa%? mlggg\%%lgéség&zg al %.eA microorganism into which the DNA according to claim 8 has

beerfintrotfltiéetf; specs:ﬂic adhesive property and/or autoagglutinating property have been

provided or enhanEgamask0.0T helasictdorgahisin dccordingetovethipl Smidkichids a dciedu)pf the
genus ESChelicia, ET30b(+), pET40b(+), pET43.1a(+), pET44a(+), pKK223-3, pGEX4T,
pUCI118, pUCI19, pUCI18, and pUCIS), Bacillus subtilis-derived plasmids (e.g.,
pUB110 and pTP3), yeast-derived plasmids (e.g., YEp13, YEp24, and YCp50), plasmids
25 for the yeast Pichia pastoris (e.g., pPICZ, pPICZa, pHIL-D2, pPIC3.5, pHIL-51, pPICY,
pPIC6, pGAPZ, pPICOK, pPIC3.5K, pAOS8I1S, and pFLD), and A phages such as phage
DNA (e.g., Agtll and LZAP). ~ In addition, animal virus vectors, such as vaccinia virus
vectors, and insect virus vectors, such as baculovirus vectors, can be used. Further, a
commercially available cloning vector, such as pCR4-TOPO®, may be used for cloning
30  and sequencing.

In order to insert DNA into a vector, purified DNA is first cleaved with an

14



11. The microorganism according to claim 10, which is Escherichia coli. 12. A protein of the following
(@), (b), or (c): 5(a) a protein comprising the amino acid sequence as shown in SEQ ID NO: 2; (b) a
protein comprising an amino acid sequence derived from the amino acid sequence as shown in SEQ
ID NO: 2 by deletion, substitution, insertion, or addition of one or several amino acids and having
activity of providing or enhancing nonspecific adhesive property and/or autoagglutinating property for a
microorganism; or 10 (c) a protein consisting of a part of the amino acid sequence as shown in SEQ ID

NO: 2 and having activity of providing or enhanci onspecific adhesive property and/or .

toagg RO SR 1 S A ERRPSHEA TS oo A e S oSSR Hism,

comprisingsausing thidimicraongabism @cigstingNe aldimis k0 ©r tht teadherd ¢o exearsler and/or

aggregate to recover the microorganism.. 14. A method fo[gg)roduction 0 ch%lmical produgts using
@@?ﬁ&ﬁeg

a microorg NSt e FEFRER & TR ¥ O RIS AP o AT is i ietie I POsY BT Use of

the microo[gesisir.aacareingia £1airm 9~10:6r, ik inthe Regductiaipafichemicat RIS MsHg a
microorganism. METHOD AND GENE FOR PROVIDING OR ENHANCING NONSPECIFIC
ADHESIVE SR EpERT ERNIORMUFES AL THIATIRG PR OPERAY RS ME RBORSANISMS

ABSTRACH, iy enddis ﬁ@{@_@ﬂﬁ_ﬂiﬁ&‘éi@% @e@@&ﬂfatf&ﬂr ra@gi%mgeerbwgagmgsm&pmﬁs ﬁ@l_he_s_ive
property and/or autoagglutinating property for microorganisms with weak or 5 without nonspecific

adhesive property 6t #isttRgglatmaifgaseo paf T RIS irbe ifes p |HEedrR. e B PréViding or
enhancing nopspacific.adnesive,Brapery 2pgieraniaaagluiinaling prepady forRJaroghausreorganism,

comprising introducing into the target microorganism a DNA"encoding autotransporter adhesin from a

microorgafigiirashagendpecifit wahesize. Qﬂdﬁ)ér]t'gke(m@. h?)liWJPMWGSBE@PS FSWENCE
LISTING <§c]c%?d%%t'9d‘%leyd?'veé§§}ﬁ ‘3Ep8@@90@9%0}{%}??@55%:;1{&?%}1?041993{159%9%%6{93(’ and

Gene Providing orIncreasing Nonspecific Adhesive Property and/or Agglomerating Property for

Microorgarﬁﬁsms@sm@:gt PHRr3BETsPCTFuch60:2929 kaTOnyRatentimmesion, 3. 4et2uslbe21 1310893
<212> DN%;f%%?r?gl%%‘f&%ﬁ?9;?8%‘%&%%5%99 nAAlfealngan ieiagaaagl oaltlg qg%g%‘i%%gﬁﬁ%&%?catgggt

tgcagtatct60 gaatiggcaa aagggaaaac caaatctacg dcatcaaaat ccadagctaa afc tcatctgtaa
tagttggtgg gataaiattayatadcaccttdatcittaat agcagctact180 gttcaagttg gagggggaac taattctgga acaactgcta

cagtctac gaaltglgeazd gagtiatola atateanan feclanuans 1ca00ciclq gadengetag paatalaa 300
gcaggaaatc caagtgtgg tegateget ataggtgaaa acgcacaagy (Gtactet360 ggaactgdag gotegecagg

gatagégatadigiggagatirataaagotac ggdingittad@0htctgtigctadagodggata ¢dtead ey ddamatgity
O P el ale s s e
tggagatcaatcgaidgcha dfdgiagcte poaigaig oo adtigabcaadagidacagosaacatachavgdtaSBfcaa a ac
caage atcal%gtﬁ%t:?%g and a promoter that is functionally equivalent thereto, such as a promoter
comprising a nucleotide sequence having 90% or more, preferably 95% or more, and
20 more preferabiy 98% or more homology to the nucleotide sequence as shown in SEQ ID
NO: 28, can be preferably used.

In order to ligate a DNA fragment to a vector fragment, a known DNA ligase is
used. The DNA fragment is annealed to the vector fragment, followed by ligation to
prepare a recombinant vector. Preferably, a recombinant vector can be obtained by

25 performing a ligation reaction with the use of a commercially available ligation kit, such
as Ligation High (TOYOBO Co., Ltd.) under the indicated conditions.

Recombinant DNA techniques including cloning, ligation, PCR, or the like,
described in, for example, Sambrook, J. et al., Molecular Cloning 2ad ed., 9.47-9.58,
Cold Spring Harbor Lab. Press, 1989 and Short Protocols In Molecular Biology, Third

30 Edition, A Compendium of Methods from Current Protocols in Molecular Biology, John

Wiley & Sons, Inc. may be employed.
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aaatcgattg ctataggtgc aagcgcaaag gcatcaacca ataacagcat tgcactaggt780 1/76 gcaggatcgg taacttctge
acaatctggt aattcttatc ttactggtgt aggtgcatca840 gctacaaatg gtgttgtatc tgttggaact tcaactgcaa cacgtcgtat
ccaaaatgta900 gcagatggtt cagccgcttc agatgcetgtg acagttgctc agttggataa agcttatgat960 gatacaaatg
gtcgtttagc tgctgettta ggtacaggta gtggtgctge ctataatgcal020 gcaaacaata catataccgc tccaacgaat
attgggggaa caggtaaaaa tacgattgat1080 gatgcaatta aagcaactca acgaagtgta gtcgctggat caaatattgt
cgttaccccg 1140 acgacagctt ctgatggttc aatatcgtat tcggttgcta caagcgcaac accgacgtttl200 acaagtataa
clgtaaacaa tgcaceaacg geaggiacap Alocgactas aagaclialasy dipgadiean aagsancags alcgagaaca

gaagtagcag ctggaagcaa ngta ctgg 0 gtagtaaaaa cgacaggcgc aaacggicaa gacgtitata (fa%;ntaaatgc
caatggtacg 38 bstgaatkad, cagditclitaggeagtiaed giratadcagy gddcghaaga tgtaaataatd44l gtcactgact

ataaagtaga ettatcageg actagaaaaa ccgatatgca agaaggtgtal500 gatgcaaaaa atgctgtaga taccgcaggt
ctaaaatttaagﬁ'g@? a%&ga ggc@éc ﬁ%’gﬁl%{ﬁi?a?ﬁ:%’éggg%ﬁif?ﬁg %gigt@ég@lﬁcﬁgﬁ%}&g%@fg%?acgaa
cattagtacadféhgigenacaa cagriggtotataggitasg-anatceadiaaiiggatil agdagtadaii680,/ggtagcgtta
aaacgggtaa taccacgatt aacaatgcag gtgtaacagc tgatcaagtt 1740 acggttggtg gtgttgttat taacaacaca
tcaggrtattaP At 5RGE#08 taaagegatt1800 actaatgtag cagcaccaac aaataacaca gatgctgcta acaagaagta

tgtagatgat1860 gcagatarad aiiareeaaiiigosstihaaatisrnag cacangalan tasaasiatonl §20.apcaagaaat
taggtgaagc agttgatatt gttggttcaa acagcaacat ca%tacaaaa 1980 gtaaatgcag gcaaagtaga agttgcacta

tccaatacattgfgacttadboricariyyebnptatestta gittadedgaseBedntyes hady§dac
tcaggttace 4100 ,geAa03a28,cacRRaRR FRAIGEAGRR acagcaggta cagatgcgac caacaagact 2160 2/76
PCIAJP 2008/053531 tatgtagact caaaagcagc agcatcaaga acagaagtcg cagctggaag caatgtatct 2220
gotgtagtaa aaacgacigiy kusiheygocsaytatcaraeasian Sty dcabigpr 2 sohbg astgeistdcagbaggtic
ttcaggagttaccgtpagag caggcacaan agaigeanrbadd.Artoleacto astataqagthagastiglca gagegtacaa
aaaccgatat tcaaaaaggt 2400 gfagatgcaa aaaatgctgt agatactgca ggtctaaaat ttaaaggtga tacagcaacc
2460 acasticamneetaayahantegstgasdet stectrsttbrciygigagacotuearagiR520aweagnebian

caactgaldg glacaga angtanalc GasasiaoaliangaoRs 2580 aciadlaqco HAaRRRA0g aalecacy
attaacaatg caggtgtaac agctgaccaa 2640 gttacggttg gtggtgttgt tattaacaac acatcaggta ttaatgctgg
tggtaaagcg2TI00 attasvaatgltagdagescn racorzatasn duaghtgotdretaboangal gatgagab 27260

gacgeagylg spocaliaas aatiigac lodalas sagedsaaga joglacancl 2840 glosaspRgR.aalipotoa
agcagttgat attgftggtt caa?acagcaa catcagtaca > aaag ta%atg caggcaaagt agaagttgca ctatccaata
cattggacttaggtfctace 294beggtagcyttalsi®cgy gttt anctgtasly aa badtyctydgmtiacgyodactoaagtt 3000
acegeaaags, aadicacagt tapianlach chaneaocad glacagalaC daseralang S960aciaiglag aejeaaaage
agcggcatcaqagaacagaagatcgcagctgg aagcaa(fg a 312 cfbgcgtag taaaagcga}(j: aggtgcaaac ggtcaagacg
tttatacagt daatgesaat BilBtrggiacgaeigheateageagyittuttpagtmgitaccgtaarcdonagieaagaadgatgca 3240

aataatglea cigaciatag agtasacty tcagegacta caaaapcaa altcana 3300 gaigtagalg caagaatoe

OSSO A o 1
- tgtagatacc gcaggtcPaa al%ﬁaaagg gatacagca 3 caagcCa ataccaagaa a Jggﬁgac acc%tttcga
ttacgggtgatacgaacaih 3420 agtacagttg cgacaactga tggtgtacag gttaagctaa atccaaactt ggatttagga 3480
3/76. KT/02008/053591 gcaactggta gcgttaaaac taatacc acgattaaca at tgt aaca t 3540
oty tootodl (e e A e R SRR S e
accaacaagi-pacacagatg clgstantaacgaagiatlfiaStod-gatgaignagrdtacagsaihaaataattighggeittggat
taaaagcgca agatggtacg, 3720 act tgagﬁa agaagtta g cgaagcagtt gaagttgttg g%gg%c?g taacatcacc
3780 acg @AY CRGY eButEaGotc ARt YathAAA S A0 A AR A 38 J5C atiaR &
tgaacgatggieaasantdae acenalgdit caactgtyatdgganaged 3900:ggiattictgiiaragatigssticapgeaat

accattgcag gtgtagataa cacagcgttg 3960 acagttaaag atggcagtgg caacacagaa accagcatta accaagcgat
caacacgtEPHIES ARSI S gt asaR s ia gty Do tifaatt Briaklsaaatl tRigRG A6 B0

agtgtgaactarageaacalGasatigaca gatasaacts tar0GagtasAc8aatgeR Bkt ARiacaggsa.aaatcaccac
aacaggtgga acaagcttga acaatgttgc aagtgéc; gt 4200 gactacaaag atgttgccaa tgcaagcaaa ggtgtaaacg

caggtgacttsaRR AL A WL EY st ety cddceantie By dhacestit RaddtSite! eBHACAEAR! AjeHyatggc
4320 getagaghts Agaagarsel ASYAYRAYIR BlidaAAY toetgrcaa fagraaeRicA3RQRccacamag

ttgcaggcgg tcaggttgca attgagttaa ataaaaacct caacaactta 4440 actggcatta ccgtgaacga tggaaccaat
ggcaccaatg gttcadenyt ajatgdtain 4500 gampRRicattabagaccguitteigee agwuetattgdeagytyraga
taacacageg %?Po%ﬁt%%?ﬁ%ﬁéé‘%g%%ﬁgb@%%@8‘%%996‘@%&&%%E@@&E@%@%ﬁ%ﬁ%@c 58,4620

ttaaatgcag cgcaaggtga aactgataag tttgcagtga agtacgacaa aaatacggat 4680 g ca dctacaacag
tattaftgcasygeamtgiyaavg gantheiagoahctrato 4740 hgaat torcal cagedg gtad tegigttytgaecalgtggceg
gaactaaaat tagtaatgtt, 4800 gcgaatggtg icaatgcaag tgatgcagta aacaaaggic aattggatag cttaagtaca 4860
3176 PORIBIUCBIBEERE S esin A o B 8 aam 4920
ttaggcgaag cagtagacgt tgteggtgct gacagcaaca tcaccacgaa agttgcaggc 4980 ggtcaggttg cgattgagtt
aaataaaaac ctcaacaact taactggcat taccgtgaac 5048 gatggaacca atggcaccaa tggttcaact gtgattggta
aagatggtat ttcgattaaa 5100 gatggttcag gcaataccat tgcaggtgta gataacacag cgttgacagt taaagatggc 5160
agtggcaaca cagaaaccag cattaaccaa gcgatcaaca cgttaaatgc agcgcaaggt 5220 gaaactgaca agtttgcagt

gaagtacgac aagaatgctg atggcagtgc aaactacaac 5280 aacatcacat tggcaggtac gactgcaagt agcacgcaag
atAncaaraar aaacaanate R2RAND arcaraacan AtaAaaaraan cttaaaraace AttAacasadta cacdAataacta caaanatatt




PCPJP 2008/053531 ttaaaaacgg tcagcgatgc gcaaggtgaa actgataagt ttgcagtgaa gtacgacaaa 7620
aatgctgatg gcagtgcgaa ctacaacagt attactgcag gcaatggtaa cggtactgca 7680 gcaacgatcg gaactgacac
agcaggtaat agtgttgtga ccagtggcgg aactaaaatt 7740 agtaatgttg cgaatggtgt caatgcaagt gatgcagtaa
acaaaggtca attggatagc 7800 ttaagtacag gtcttaccaa tacaggettt ggtttaaaag cagcagatgg caacaccgtt 7860
aacaaaaaat taggcgaagc agtagacgtt gtcggtgctg acagcaacat caccacgaaa 7920 gttgcaggcg gtcaggttgc
gattgagtta aataaaaacc tcaacaactt aactggcatt 7980 accgtgaacg atggaaccaa tggcaccaat ggttcaactg
b L LS I 500 e L R LRSS GG ik

aaagatagca gtggcaacac agaaaccagc attaaccaag cg gcaslet gcgcaagg%lgS aaactgataa

gtttgcagtginaigtacgata agadigtigatgacagigigy820 aaktatdackatgtsacithageagdiatadatggohcaa
taatcagaaa tgttaaagcg 8280 ggtgctgtga cetcaacatc tactgat atcaatggta gccaaftata.cgatattgca 8340
aacagcgtdi AydHth Hattgft gtrﬁé%lﬁ%g:ac ggﬁ%%étfﬁféagg‘gég‘%%?gcﬁ%’i%%‘& agéitﬁcé)gc §l Attggtgg
tacaggticapacaciaiidcalonigcaal cageagintiB4atnaangalicad ciaciagagr gaaanecaty ateagtgcty
gggataatgt tgtcgttaca 8520 tcgggtacca at%ca atgg ctcaacaaac tatgaagttg@cgacagc aa agacgttaac

8580 tttgatiday tadOiGtayy HaRAGHE iy AaalE CHARBAcRELACLRESS 962% tryabUadtd #gatctaaa
ticaactgatiftgrgacea faediagagedgrgactgan 840Q gaspaniion-angsadidapiascagiRataigacggaag
ttgtggatgg taatggcaac 8760 aaggtgaata ttattgacca agttgtaaat accaaacctg acaataagaa ccaagattca 8820
ttgttcttaa G§tétgaeaackisgyleser gugded atcgcctaac gattggtcaa 8880 7/76 PCT/J2608/053531

acggtacaga agatgﬁ‘fa&[%%éﬂﬂfgﬁtl%ﬁ‘r@?@Q&H&&%@Qﬁﬁﬂﬁg&%@@%ﬁ%@%@95%@@919t%&&%ﬂf&@ac
aaatgactca agtgcaggtg gtttaaactc tacagcaatt 9000 ggtgtaaatg cgattgttgc gaatggtgca gatagttcag

ttgctttagg eEatemtatcO06R Haagtcadiyrgtapadinesaattpteiate gatietggly taaament ageferdivaa 9120
tcgateagta; Hegiac %9%%?5&‘%%%%@8@3 4 E%x%ﬁg,g%*@ctg aftagtoat IR0 ceaapiatg taspigaiac

aaacagctac tctgtgggta ataacaacca ag aca 9240 gatgacactt tcgtacttgg aaacaatgtc accaaaacta
ttgctggtic afthgtantdi 980Cgdtaadgatntdy cloed gosaddrddhadugycay guratgeutiatangtédifca 9360
acaaageag fIRaRCnARIRAKIAAR ANRCHICRE SrAdns IalioCaBll o470 RGOt Agaaaotet
ttatcgtcaa attaccggtg ttgctgcggg tagcgtagat 9480 tcagatgctg tgaacgttgc acagttaaaa ‘gcggtgggta
accaagttgbeizcactdaa0340macthcatityy tfdacagittgggiggtadorgttadagtaa atgeagacygaEcgattaca 9600
ggaccaactt ataatgttgc, tcaag t cagaccaatg ttggtgatge attaactgcg 9660 ctigataacq caattaatac
tgcggcaac()argo{lé%%c't%%gt c%%c%’é%@éﬁ%%%%lt@%% 9992 %%%%t%ttg {éa%ecgaeaslsgaéé’ cglgg%e(?t%%a fy%lct%g%cag
acaddtatgaraptattasoa @789 ¢oxamagdst 1gdedgittiaettctgicaadyogyttgatatogytictgaa taatgcaggt 9840
attacaatig geaatagaqs agiiglalty sacaacacty galigaceal [agigaigea 9900 ceaadiglia oiggeaag
catcgatgca ggcaataaaa cca caaaagtgrﬁgcgaa 9960 gcagtadatg caacagatgc aB%c &caad gggcaattgg
acagcgcaatitaagdatgtgihg0 26 eatagacdategtabatgagobigdcdacaac goigttahat atgdegatgeaatedaaagat
10080 aagatcacac tt tgg ggcaactggt.acaacaatca ccaatgtgaa agatggtact 10140 gttgcgcaag
attctanngs ERSHA Gt Rk b L T i o e ke T caar
atcaaaaatgfatattaataacdggtietgtinl 0260,8/ 76 yRET1dF2008/0585 J1h g gittygtithainaagaaggnthaagatgca
ccagtgacgg ftgcaaaaga.tactggcggt 10320 acaacggtga atgtcgcigg aacagatggc aagcgagtag tgacaggtgt
tan0thao DS A Aty Rttt M g g AR e e AT R0
gcggtagtcg aitaficiye, toaidgggea-ggiddtgreadcatiacagy tageittaeca, 10500:.0cgecasgthatacggtagg
tgactcgaaa tacaacaatg ttggtggcgc aattgatgca 10560 ttg%%tcaaﬁ cagatcaggc a E;aatagc,aaa,attgaca
atgtcagtad ¢Radfitggar 16836 dacg é%té?té’ggﬁg dRattytst gﬁ?gﬁfgt a@% ada3ge tdatictggt
10680 attgrrgiels GaatoRRiss Hoaateadea cepiatgicOtRggtapatia danciaigeasidy A.aRagararcag
cttaccacgg tggtgaaaat gcggtaggtg tgactttacg taaaactgca 10800 gacaatggtc, gttggtcgat tacaggcggt
gtagctgcagBgtettdayy éﬁé%g% ‘1@86@@3&@%@3&5&@%@ fgtdaatghe B E0R9 €505 2 <211>
36305212 P Rel) sedgenAsinaiopacier sphrf00>1duMel Agpkys deshalys¥aklie hiRAsneAla Thr
Leu Leu Ala Trp 151015 Val Ala Val Set Glu Leu Ala Lys Gly Lys Thr Lys Ser Thr Thr Ser 202530 Lys
Set Lys AB1YY et Hig Sedigsngatonanlilaogsslyiaiy!ife 254 oharaes &P THIFRAD PRs Bdts@er Leu lle
Ala Ala ThyYl:Gin Yl Sz 20pRB A R 268 NP 2Q08{0R3p0 0 Gly KM Rh ASNESaRl Thindhr Ala Thr
Ala Ser Thr Asn Cys Ala 65707580 Asp Leu Tyr Asn Tyr G n Asn Pro Glu Asn Set- Gly Set- Gly Ala
Ala 859098 %y AgiueTial Abre Afal Blynals PrdsgetalglaCyd Betr Meerlariel GipoDIB5I10GIU Asn Ala

Gy oy Lo e U R AR B s AR A AR T B R o e

145150155160 Ald#darcsuBet- Ber@GheRhewssniSetulioredlaalid Setiirg Gin &lds1661 70475

disrupted by a known technique, such as a mechanical technique, an enzymatic
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Ala Ala Tin- Mn Asn Tyr Ser lle Ala lle Gly Thr Thr Ser Val Ser 180185190 Lys Gly Val Gly Set- lle Ala
Met Gly His Set- Tin- Asn Ala Set- Gly 195200205 Asp Gin Set- lle Ala lle Gly Ser Set- Asp Ala Val
Asn Ser Ala Thr 210215220 Ala Thr Thr Thr Tyr Asp Gly Thr Thr Ann Thr Gin Ala Ser Gly Ser
225230235240 PCT/JP 2608/053531 Lys Set lle Ala lle Gly Ala Set Ala Lys Ala Set Tin- Asn Asn Set
245250255 lle Ala Leo Gly Ala Gly Set Val Thr Set Ala Gin Set Gly Asn Set 260265270 Tyr Leo Thr
Gly Val Gly Ala Ser Ala Thr Asn Gly Val Val Set Val 275280285 Gly Thr Ser Thr Ala Thr Arg Arg lle
Gin Asn V?I Ala Asp. Gl ISer 02953;2? Ala Ala-Set %s%A@ Val Thr \(/Jal Ala GIn Iaeu /,[QS%%L s Ala Tyr
Asp 305310915950 REBARE AUy ARG L0 Kin A KA TR S ERS THHGR) St By AlA 398330335 Ala
Tyr Asn Algiétkg AsotAsRpbiateT yildainAleoRiasTdmAsnidtd &y, 340345350 Gly Thr Gly Lys Asn Tin- lle
Asp Asp Ala lle Lys Ala Thr Gin Arg 355360365 Set Val Val Ala Gly Set Asn lle Val Val Thr Pro T Thr
Ala Set 370375380 AspiEHf Bet IE8RE Ty Gkt VAl Ao, SEPARS TRABID THE PHESER 4508400

Thr Set llesd e s Adins el 1y Thisaelddit ASp Al T 04 34 LE: RONZ0A80R3591 Asn
Lys Thr Tyr Val Asp Ser Lys Ala Ala Ala Ser Arg Thr Glu Val 420425430 Ala Ala Gly Ser Asg Val Set

Gly VAl VATSRITATh PSR a&Fc A % $5% 0445 GRAGIF s BIVSF IR 7 BY VY HEHATRASESK Thr Thr
Ala Ser Alg:i50ARp48Q1Gly Bep=aEda VialiThadakbir RracGly Thi Lys ARG ASBRASY or

chemical products at low cost. Provision or enhancement of nonspecific adhesive
property and/or autoagglutinating property for a microorganism Ieads to immobilization
or aggregation of cells of the microorganisms, which directly leads to promotion of
16 production efficiency and serves as a foundation for the development of the

aforementioned industries.

Examples

Example I: Analvsis of an adhesion-associated gene

15 1-1: Preparation of the less-adhesive mutant T1 and primers used for inverse PCR

In order to analyze an adhesion-associated gene from Acinetobacter sp. strain

Tol 5, less-adhesive mutants were produced via random transposon insertion. Tol 5

WT strain (Tol 5 wild-type strain) as the recipient cells were conjugated with E coli

S17-1 strain having transposon vector as the donor cells at 28°C for 22 to 24 hours.

20 Selection was performed on a medium containing toluene and tetracycline, and the

obtained cells were subjected to an adhesion test.  As a result, several strains exhibiting

less adhesive property were obtained. Genomic DNAs thereof were obtained and

ireated with the Hindlll restriction enzyme, and Southern hybridization was carried out

using the resultants as templates and DIG-labeled tetA as a probe. As a result, an

25  intensive band was detected at around 5 kb in one strain, and this strain was designated

as the less-adhesive strain, T1. The surface structure of the T1 strain was observed

under an eleciron microscope, and it was found to lack appendages (i.e., cell surface
projections).

Subsequently, a DNA fragment of approximately 5 kb, which was detected via

30 Southern hybridization, was excised from agarose gel in order to analyze the transposon

insertion site of the T1 strain. This fragment was designated as T1-5kb. Ti-5kb was
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465470475480 Val Thr Asp Tyr Lys Val Asp Leu Ser Ala Thr Thr Lys Thr Asp lle 485490495 GIn Lys
Gly Val Asp Ala Lys Asn Ala Val Asp Thr Ala Gly Leu Lys 500505510 Phe Lys Gly Asp Thr Ala Thr Thr
Ser Asn Thr Lys Lys Leu Gly Asp 515520525 Thr Val Ser lle Thr Gly Asp Thr Asn lle Ser Thr Val Ala T
Thr 530535540 Asp Gly Val GIn Val Lys Leu Asn Pro Asn Leu Asp Leu Gly Ala Thr 545550555560 Gly
Ser Val Lys Thr Gly Asn Thr Thr lle Asn Asn Ala Gly Val Thr 565570575 Ala Asp Gin Val Thr Val Gly
Gly Val Val He Asn Aso Thr Ser Gly 580585590 lle Asn Ala Gly Gly Lys Ala lle Thr Asn Val Ala Ala
Pro Thr Asn 12/76. PCT/ 535 1 5 00605,Asn Thr A As al As
Asp Ala Gl y&f:ﬁ %Ilaté)l % " ASh I_géu Eﬁ I@ﬁﬂ y Lgﬁl Iﬁ? é?p?ﬁég ﬁ:d’ %hr VaFI)
62563063516&00%]9@[.1}43@!11;/@&6016@ iBdurdsid /sl ﬂmﬂﬂ%@lw&em%ﬁmﬂAsnﬁ@é&@%ﬁ% lle Ser
Thr Lys Val Asn Al ys Val Glu Val n 660665670 Thr Thr Thr Gl
Ser Vel TH 1 B SRR AT EPoRETb I A o TP B VA ) AL I Ty Ala Asr
Lys Val 69{3@9@8@&)?@1&5&5@6&@@0&1@ Prasthy Ala Gly Thy Asp Ala Thy Asn Lys Thy 705710715720
Tyr Val Asp a Set Arg Thy Glu Val Ala Ala Gly 725730735 Set Asn Val Set Gly Val
hy OGN SR REBEIBTAEY50 Ile Tyr Ala Val Asn Ala Asn Gly Thy Thr Ala Set
Ala Gly Set Set 75157&%550%3‘1@&!% VabEbtiRsa&alehby bysAspAlpcAsh Aseriah Ty Asp

770775780
the less-adhesive mutant, T1, inverse PCR of chromosomal DNA of the WT strain was

performed on the basis of the 68-bp sequence of the insertion site, which had become
apparent via analysis of T1. At the outset, the Tol 5 wild-type strain was cultured in BS
10 medium, followed by extraction of DNA and treatment with RNase. The obtained
genomic DNA was freated with restriction enzymes, other than Hind III, of which sites
were present in the pUCI18 multicloning site (1.e., Acc I, Hae 1, Hinc Il Kpn [, Pst 1,
Pvu 11 Sal 1, Sau3Al, Sma 1, or Xba 1) and verified via agarose gel electrophoresis
(hereafter referred to as "E.P."). The restriction enzyme Hind III was excluded from
15 the step because the Hind [II site was found within the 68-bp sequence when it was used
for analyzing T1 and thus use of Hind III was considered to be inappropriate for
obtaining a target region. Based on the results of E.P., some enzymes of which bands
remained at positions of high molecular weights equal to that of the genome were
determined to be not appropriate because it appears that there are not a sufficient number
20 of restriction enzyme reaction sites of the enzymes and thus resulting fragments are too
long. Also, enzymes of which bands exhibiting low molecular weights were observed
were also determined to be not appropriate because resulting fragments are too short and
thus sequencing thereof would provide only a little sequence information. As a result,
Hinc 11 that showed signals between 1,500-bp to 5,000-bp was selected. The genomic
25 DNA was treated with Hinc Il (Tol 5/Hinc 1),  Tol 5/Hincll, which had been subjected
to DNA purification, was ligated to cause seif-ligation (self-cyciization) (Tol
5/Hincll/circular).  Subsequently, inverse PCR was carried out using the resultant as a
template. Primers with the Hinc II linker were used herein for the ligation into a Hinc
[I-treated vector. The conditions used are described below. The resultant 5-kb PCR

3¢ product was designated as Tol 5-5kb.
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13/76 PCT/JP2008/053591 Tyr Lys Val Asp Leu Set Ala Thr Thr Lys Thr Asp lle Gin Lys Gly
785790795800 Val Asp Ala Lys Asn Ala Val Asp Thr Ala Gly Leu Lys Phe Lys Gly 805810815 Asp Thr
Ala Thr Tin- Set Asn Thr Lys Lys Leu Gly Asp Thr Val Set 820825830 Ile Thr Gly Asp Thr Asn lle Set
Thr Val Ala Tin- Thr Asp Gly Val 835840845 Gin Val Lys Leu Asn Pro Asn Leu Asp Leu Gly Ala Tin-
Gly Set Val 850855860 Lys Thr Gly Asn Tin- Tin- lle Asn Asn Ala Gly Val Tin- Ala Asp Gin
865870875880 Val Thr Val Gly Gly Val Val lle Asn Asn Tin- Set Gly lle Asn Ala 885890895 Gly Gly
Lys Ala lle, Thr A | Ala.Ala Pro Thr Asn Asn Tin- Asp 900905910 Ala Ala Asn Lys Lys Tyr Val Asp
Asp Ala é%ﬁm%@%wm@@y Phe Gly Leu Lys Ala Gin Asp Gly Thr Thr Val
Asn Lys LyeBa093594001ewp sy Glu Ala Val Asp lle Val Gly Set Asn Set Asn lle Set Thr
94595095%960 Pn '%Q?{OS )1 yS Val Asn Ala Gly Lys Val Glu Val Ala Lou Ser Asn Tin- Lou Asp
96597097 eﬁ%‘ﬁ}%ﬁm: Rt g‘%ﬁ F5F*Fhr Thr Gly Sex' Thr Val lle Asn Asn 980985990 Ala Gly Val
Thr Ala Tiprigy ValThsidl@ Asn Lys Val TM- Val Asn 99510001005 Asn Ala Pro Thr Ala Gly Thr Asp
Ala Thr Asn Lys Thr Tyr Val 101010151020 Asp Sex' Lys Ala Ala Ala Sex' Pig TM- Glu Val Ala Ala Gly
Ser 102510387685 Ak ¥RaRSex' Gly Val Val Lys TM- TM- Gly Ala Asn Gly Gin Asp 104010451050 Val
Tyr Thr Val Asnn g Asnr@Gly TM- TM- Ala Sex’ Ala Gly Sex’ 105510601065

Extension: 5 minutes

The resultant PCR product was purified and treated with the restriction enzyme

10 Hinc 1I.  This treatment is intended to shorten the fragment for the purpose of
improving the success rate of cloning and to cleave the linker with Hinc 1I. DNAs
were extracted from agarose gel so as to obtain separately samples of the fragments
(QIAquick Gel Extraction Kit). The resultant 2.8-kb fragment and 1.8-kb fragment
were designated as Tol 5-2.8kb and Tol 5-1.8kb, respectively. Tol 5-2.8kb and Tol 5-

15 1.8kb were ligated into vectors. Thereafter, transformation was carried out (via a
chemical procedure; blue/white colony selection). White colonies were picked up and
cultured in LB liquid medium. Thereafter, small-scale extraction of plasmid DNA was
performed. Plasmid DNA was treated with the restriction enzyme Hinc II, and
confirmed via E.P. As aresult of restriction enzyme treatment, bands of the vector plus

20 2.8 kb and 1.8 kb were ideally obtained. The size and the orientation of the insert

fragment were verified via PCR. The conditions used are shown below.

PCR conditions

Polymerase: Blend Tag

256  Template DNA: Tol 5-1.8kb, Tol 5-2.8kb
Primer F: T1-5kb R3, pUC118F
Primer R: T1-5kb RC, pUC118R
Annealing: 62°C

Extension: 2 minutes

30
As a result of PCR, regarding Tol 5-2.8kb, a 2.8-kb fragment was amplified
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Sex' Ala Val TM- Val TM- Pro Gly Thr Lys Asp Ala Asn Asn Val 107010751080 Tin- Asp Tyr Lys Val
Asp Lou Ser Ala Tin- Tin- Lys Thr Asp lle 108510901095 Gin Lys Gly Val Asp Ala Lys Asn Ala Val Asp
Tin- Ala Gly Lou 110011051110 Lys Phe Lys Gly Asp Thr Ala TM- Thr Sex’ Asn TM- Lys Lys Leu
111511201125 POT JP2008/053531 Gly Asp Tin- Val Ser lle Thr Gly Asp T Asn lle Ser Thr Val
113011351140 Ala Thr Thr Asp Gly Val Gin Val Lys Leu Asn Pro Asn Leu Asp 114511501155 Leu Gly
Ala Thr Gly Ser Val Lys Thr Gy Asn Thr Thr lle Mn 116011651170 Asn Ala Gly Val Thr Ala Asp Gin

Vel Thr Vel gl iy ol el L1001 485k st Asn D6yl Ash Aa.Gh Sl by Al le Thr

119011951200 Asn Va a Pro Tin- Asn Asn Thr Asp Ala Ala Asn L 20512101215 Tyr Val
Asp Asp AlaS&dly Thpmkt sasTamplisied euitG P heeGlyth2 20020518801 pUCYESAlanGin AspbGly Thr

Thr Val A ysLys Leu Gly Glu 123512401245 Ala Val Gly Val Val Gly Ala Asp Ser As geThrThr
Lys val 198072485350 Ay B GG A Bt e AR, WL 701075

Leu Thr GlyrbetTinVal Aanhsr GlycFionMmGleFhnAsd Gl 12801 2851200/Ger isjeMalllle Gly Lys
Asp Gly lle Ser Val Lys Asp Gly. Ser 16{76 PCT/. 1%3}3310084“953591 1§é9513001305 Gly Asn Thy lle Ala
Gly VAl AsE REACHR AL 8y FHPYAT Y8 S 197505 3o RSy 55 GRARGI T T Y Ser lle Asn
Gin Ala lleddsndk32h1330133mputational assembly also vielded the problem of inconsistent

nucleotides at sites that were considered to be the overlapping regions. As a result of
analysis, a plurality of long repeat sequences were found in the sequences. This also
results in the problem that the lengths of the assembled sequences were less than those
10 of the insert fragments of interest; t.e., 2.8 kb and 1.8 kb. Thus, primer designing and
sequencing were repeated and, consequently, nucleotide sequences corresponding to the
length of the insert fragments were determined. Because of such repeat sequences,
however, reliability of the results was insufficient. In order to enhance the certainty of
sequencing, accordingly, we attempted to directly clone Tol 5-5kb for sequencing it
15  again. In order to perform TA cloning, Tag-based DNA polymerase Easy-A exhibiting
high accuracy was used to perform PCR to amplify Tol 5-5kb. PCR conditions used

are shown below.

PCR conditions

20 Polymerase: Easy-A High-Fidelity PCR Cloning Enzyme
Template DNA: Tol 5/Hinc U/circular .
Primer F: T1-5kb R3-2
Primer R: T1-5kb RC-2
Annealing: 67.9°C

25  Extension: 5 minutes

TA cloning was carried out using the resultant PCR product. Transformation
was carried out via a chemical procedure and the resultants were spread on LB/Km agar
medium. Colonies were cultured in LB/Km liguid medium, and after culturing,

30 plasmid DNA was extracted. In order to verify the insert, the DNA was freated with

the restriction enzyme EcoRI. As a result, the existence of the vector and a 5-kb
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Thr Leu Asn Ala Ala Gin Gly Glu Thy Asp Lys Phe Ala Val Lys 134013451350 Tyr Asp Lys Asn Ala
Asp Gly Ser Val Asn Tyr Asn Asn lle Thr 135513601365 Leu Ala Gly Thr Thr Ala Ser Ser-Thy Gin Asp
Ala Thr Thr Gly 137013751380 Lys lle Thr Thr Thr Gly Gly Thr Ser Leu Asn Asn Val Ala Ser
138513901395 Ala Gly Asp Tyr Lys Asp Val Ala Asn Ala Ser Lys Gly Val Asn 140014051410 Ala Gly
Asp Leu Asn Asn Ala Val Val Asp Ala Thr Asn Ala Ala 141514201425 Thr Ser Lys Gly Phe Ala Leu
Gin Ala Ala Asp Gly Ala Lys Val 143014351440 GIn Lys Asn Leu Gly Glu Ala Val Glu Val Val Gly Ala
Asp Ser 144514501455 Asn lle Thy Thr Lys Val Aliilgl.Gfl%/ Gin Val Ala lle G_I%Leu 146 ZE§51470
17/76 PCTH#608 TREN LYY BE ASHOA SR LB P HIAGR) TS RS SPB h%ﬁe&s‘ﬁ% ~
147514807148% JhyiMis @y JHyAseely Ser Thr Val lle Gy Lys Asp Gly lle 149014951500 Ser Val
Lys Asp Gly Ser Gly Asn Thr lle Ala Gly Val Asp Asn 150515101515 Thr Ala Leu Thr Val Lys Asp Gly
Ser Gly Asn Thy Glu Thr Ser 152015251530 lle Asn Gin Ala lle Asn Thr Leu Asn Ala Ala GIn Gly Glu
Thy 15351540 154a:AspLys Phe Ala Val Lys Tyr Asp Lys Asn Thr Asp Gly Ser Thy 155015551560
Asn Tyr Mn Ser lle Thr Ala Gly Asn Gly Asn Gly Thr Ala Ala 156515701575 Thr lle Gly Thr Asp Thy
Ala Giy AdiPErovaevBiensdy18er Gly 158015851590 Gly Thr Lys lle Ser Asn Val Ala Asn Gly Val Asn
Ala Ser A%l%gggg@%@g@%ﬁ@ Mo LysGI Gin Leu Asp Ser Leu Ser Thy Gly Leu Thr

161016151620 Asn Thr Gly Phe Gly Leu Lys Ala Ala Asp Gly Asn Thy Val Asn
Primer F: pUC118F

Primer R: pUC118R
Annealing: 65°C to 71°C

10 Extension: 5 minutes

As a result of PCR, a 5-kb band of the insert was observed and it was subjected
to sequence analysis. Sequencing was carried out by the primer walking method again,.
which was still very difficult because of the repeat structure. Based on the

15  aforementioned sequence information of the 1.8-kb and 2.8-kb fragments, primer
designing and sequencing were carefully repeated, and a 4,907-bp sequence having a
gigantic repeat structure was obtained as a result of a laborious and time-consuming
procedure. The Tol 5-2.8kb sequence and the Tol 5-1.8kb sequence were completely
consistent with the sequences of Tol 5-5kb. Thus, the accuracy of sequencing was

20 improved. The obtained Tol 5-5kb sequence is shown in SEQ ID NO: 7. Based on
this sequence, the translated proteins were S‘tzbjecied to homology search via BLAST.
As a result, a 4,026-bp ORF exhibiting 20% to 30% homology to the autotransporter
adhesin, of which the sequence has been reported in other bacteria, was found, and
transposon was found to have been inserted into this ORF. Thus, the existence of ORF

26 assoclated with high adhesive property and appendage production of the Tol 5 strain was
demonstrated. This ORF was, however, discontinued at the 3' end of Tol 5-3kb, which
necessitated further cloning of a downstream region foilowing Tol 5-5kb, in order to
elucidate the entire ORF. Even if autotransporter adhesin associated with bacteria
adhesion was hit via homology search, homology was low, and the membrane anchor

30 domain at the carboxyl terminus, which defines this group, did not appear. Thus, it

could have been another protein having a partially similar sequence.
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162516301635 P(Mg2608/053531 Lys Lys Leu Gly Glu Ala Val Asp Val Val Gly Ala Asp Ser Asn
164016451650 lle Thr Thr Lys Val Ala Gly Gly Gin Val Ala lle Glu Leu Asn 165516601665 Lys Asn
Leu Asn Asn Leu Thr Gly lle Thr Val Asn Asp Gly Thr 167016751680 Asn Gly TM- Asn Gly Ser Thr
Val lle Gly Lys Asp Gly lle Ser 168516901695 lle Lys Asp Gly Ser Gly Asn Thr lle Ala Gly Val Asp Asn
TM - 170017051710 Ala Leu TI-u- Val Lys Asp Gly Ser Gly Asn Thr Glu Thr Ser lle 171517201725
Asn Gin Ala lle Asn Thr Leu Asn Ala Ala Gin Gly Glu Thr Asp 173017351740 Lys Phe Ala Val Lys Tyr
Asp Lys Asn Al Asp. iy Ser AR ASILEATTRMIRRTH GSNASD e Tkt Al Gl ThLEM- Ala
Ser Ser Thr GIn 176017651770 Asp Ala Thr Thr Gly Lys lle Thr Thr Thr Gly Gly TM- Ser Leu
1775178047 8beAsnulismg\fabjAtaSe thd s Giaxsp 1 Tirilisdsp Wad Afarasnobiail 20047981800

POLJP2008/053591 Ser Lys Gly.Val. Asn Ala Gly Asp Leu sn Ala Val,Val Asp 180518101815
i Thr ASTATL AR sar i oy, mAHier R A PR R s B R TS v o
Lys Mn Lele GinddluviideVahGliingal th8 354840 1845 Mal GIyWAla thep Set- Asihbe difmdisr byd Val Val

Gly Gly Gin 185018551 V | lu Leu Asn Lys A Asn Leu Tin- Gly 1l
1565 170575 PIPVAIRA Alp oy Phr ASTHESy T ALATA SEr THE VAT 1586 ESHETHED Gly Lys
Asp Gly llarpsiifval. Lys@Rspdatiit ek Giyddas JHuwie below.

PCR conditions

Polymerase: Blend Taq

10 Template DNA: Tol 5 genome
Primer F: Tol 5-ad-probe2F
Primer R: Tol 5-ad-probe2R
Annealing: 66°C to 72°C

Extension: 1 second

15
Since a plurality of bands were amplified, 1t was deduced that the probe
sequence portions without repetition in the portion analyzed above have further repeats
in a downstream region that had not been analyzed. In order to advance sequencing,
the 160-bp target band alone was excised from 1t with the use of the QlAquick Gel
20  Extraction Kit. The resultant was used as a template to prepare a probe via PCR.

PCR conditions used are shown below.

PCR conditions
PCR DIG Probe Synthesis Kit
25  Template DNA: Tol 5 160bp probe Gel Extraction
Primer F: Tol 5-ad-probe2F
Primer R: Tol 5-ad-probe2R
Annealing: 67.9°C

Extension: 2 minutes

30

The products of digestion of chromosomal DNAs of the Tol 5 strain with a
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189519001905 Ala Gly Val Asp Asn Thr Ala Leu Thr Val Lys Asp Gly Set- Gly 191019151920 Asn Thr
Glu Thr Ser lle Asn Gin Ala lle Asn Thr Leu Asn Ala 192519301935 Ala Gin Gly Glu Thr Asp Lys Phe
Ala Val Lys Tyr Asp Lys Asn 194019451950 Ala Asp Gly Set- Val Asn Tyr Asn Asn lle Thr Leu Ala Gly
Tin- 195519601965 Tin- Ala Set- Ser Thr Gin Asp Ala Tin- Thr Gly Lys lle Thr Thr 20/76
PC11,12008/053591 197019751980 Thr Gly Gly Thr Set- Len Asn Asn Val Ala Set- Ala Gly Asp Tyr
198519901995 Lys Asp Val Ala Asn Ala Ser Lys Gly Val Asn Ala Gly Asp Len 200020052010 Asn Asn

Al Val Val ool K A Al AR TG St Gly 201520200925 e la Ley G Al la Asp Gl

Ala Lys Val Gin"Lys Asn Len 203020352040 Gly Gin Ala Va
Tin - 2045865020880y pivdeAla Gly GlydSintV alghkddle@hedeatinn trpdaAdry bedi 208020652070 Asn

oo T S LA ST TSI FTEIRPE  l v 1
Len Thr 210624 192 TIN N &doyscAspraly Setitly Asm Thnbhe Fil-aSé ke dsad Gl AlanRk2021252130
I don T L A R ALl G T A5 A 1350445 2478 EGTy00ats

The excised DNA was ligated to Pst I-digested pUC118. The resultant recombinant

vector was used to transform £. coli DH5a (a chemical procedure; blue/white colony

selection). In addition, colony hybridiiation was carried out to select transformants

into which such fragments had been introduced. As a result, signals were observed

10 only in the colonies into which Tol 5-3kb had been introduced. Colonies in-which

signals were observed (i.e., Tol 5-CC, -C1, -C2, and -C3) were picked up and cultured in

LB/Amp liquid medium, and small-scale extraction of plasmid DNA was performed.

The resultants were each treated with the Pst [ restriction enzyme. Tﬁe resultants were

subjected to southern hybridization, and signals were detected in Tol 5-CC, -C2, and -C3.

15 These colonies were subjected to DNA sequencing.  As a result of sequencing of the

both ends of the inserts, there was no fragment, which was consistent with a known

sequence. In addition, these sequences were different from each other. That is,

cloning of a downstream region of the 5-kb region (Tol 5-5kb), the nucleotide sequence

of which had been determined in advance, failed. The cause thereof could not be

20 identified at this time. However, the present inventors considered that the problem

existed due to the following point. That is, they had unwillingly selected a signal from

among a plurality of signals detected via southern hybridization with the use of

chromosomal DNA of the Tol 5 strain as a template, wherefrom the fragment containing

such signal was excised, and then designed the probe based on the fragments. Thus,

25  these clones were temporarily set aside, and acquisition of a fragment that would follow

Tol 5-5kb was attempted.

pUC118::Tol 5-5kb plasmid DNA was used as a template instead of the Tol 5

chromosomal DNA to prepare a novel DIG-labeled probe via PCR.  Since this plasmid

coﬁtains only one probe region, it was considered that only one amplification product

30 labeled with DIG 1s produced. PCR conditions used are shown below,
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215021552160 lle Thr Leu Ala Gly Thr Thr Ala Set Set Thr GIn Asp Ala Thr 216521702175 Thr Gly
Lys lle Thr Thr TM- Gly Gly Thr Set Leu Asn Asn Val 218021852190 Ala Set Ala Gly Asp Tyr Lys Asp
Val Ala Asn Ala Set Lys Gly 219522002205 Val Asn Ala Gly Asp Len Asn Asn Ala Val Val Asp Ala Thr
Asn 221022152220 Ala Ala Thr Set Lys Gly Phe Ala Leu Gin Ala Ala Asp Gly Ala 222522302235 Lys
Val Gin Lys Asn Leu Gly Glu Ala Val Gin Val Val Gly Ala 224022452250 Asp Set Asn lle Thr Thr Lys
Val Ala Gly Gly GIn Val Ala lle 225522602265 Gin Leu Asn Lys Asn Leu Asn Asn Leu Thr Gly lle Thr

Val Asn 2 Zggg%%%'Asp Gly Thr Asn Gly Thr Asn Gly Ser Thr Val lle Gly Lys Asp 228522902295
Gly lle Se%p@ﬁet@#ﬁm%hﬂﬁﬁrﬁﬁﬂ%@?%&mo POT P2008/053591 Asp
Asn Thr APCReD [ThiPMalel SnAspiGliitSet- Gly Asn Thr Glu 231523202325 Thr Set- lle Asn Gin Ala lle
Asn Thr Len Asn Ala Ala Gin. G| 52340 GJy . Thr Asp Lys Phe Ala Val Lys Tyr Asp Lys Asn
Ala Asp G %k?%%%@ﬁg @%ﬁgﬁgpﬁ%‘gﬁﬁ&%l Thr Leu Ala Gly Thr Asn Gly ma-
2360236523&%@;”@5@@&%@5&@# Lys Ala Gly Ala Val Thr Set- Thr Set- Thr 237523802385 Asp Ala
lle Asn Gly Set- Gin Leu Tyr Gly Val Ala Asn Set- Val 239023952400 Lys Asn Ala lle Gly Gly Set- Thr
Thr 118 As%f}%?frﬁr' Tht %E%‘é’&@ 02415 Ala lle Thr Thr Thr Asn lle Gly Gly Thr Gly Set- Asn Thr lle

242024252430-figp-@GhrAla lle Set- Set- lle Lys Asp Set- Ala Thr Lys Ala Lys 243524402445 Thr Thr

Val Ser Ala Gly Asp Mn Val Val Val Thr Sea- Gly Thr
Extension: 2 minutes

As expected above, only one amplified fragment having the target size (i.e., 160

10 bp) was found. New probes with high purity were successfully prepared. With the
use of this probe, the plates obtained after the transformation with the use of the
aforementioned vector comprising Tol 5-3kb and Tol 5-2.3kb were subjected to colony
hybridization. Colonies that were deduced to have emitted signals were picked up,
cultured on the plate, and then subjected to colony hybridization again for verification.

15 Colonies in which signals were detected (i.e., clones No. 3 (3 kb) and Nos. 6, 12, 13, 21,
and 22 (2.3 kb)) were picked up and cultured in LB/Amp liquid medium, and small-scale
extraction of plasmid DNA was performed. The resultant plasmid DNA was treated

with the Pst I restriction enzyme. As a result, plasmids were found to comprise target
fragments of 3 kb (No. 3) or 2.3 kb (Nos. 6, 12, 13, 21, and 22), and all such insert

20 fragments were found to have hybridized with the 160-bp probe. 1If these [ragments
comprise downstream regions that follow Tol 5-5kb as expected, such fragments should
comprise a nucleotide sequence of about 1.5 kb sandwiched between the Pst 1 site and

the Hinc 11 site, as a region overlapping with Tol 5-5kb.  If the aforementioned plasmid,

in which such fragment has been inserted into the Pst I site of the multicloning site, is

26 digested with the restriction enzyme Hinc II, accordingly, a DNA fragment of about 1.3
kb resulting from the addition of a very small part of the muliticloning site to the 1.5-kb
overlapped fragment should be obtained. Plasmids Nos. 3, 6, and 22 were digested

with Hinc 1T and roughly-1.5-kb DNA fragments were obtained therefrom. However,

the sizes thereof were somewhat different from each other. Among them, Plasmid No.

30 6 were subjected to sequencing at first. Plasmid No. 6 was cut into a 3.3-kb fragment,

which is considered to comprise a 3.1-kb vector fragment, and a 600-bp fragment, in
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245024552460 Asn Ala Asp Gly Set- Thr Asn Tyr Glu Val Ala Thr Ala Lys Asp 246524702475
PCT/P2008/053531 Val Mn Phe Asp Lys Val Thr Val Gly Ser Val Val Val Asp Lys 248024852490 Ser
Ser Asn Thr lle Lys Gly Lou Ser Asn Thr Thr Trp Asn Gly 249525002505 Tin- Ala Val Ser Gly Gin Ala
Ala Tin- Glu Asp Gin Lou Lys Thr 251025152520 Val Soy Asp Ala Gin Gly Glu Thr Asp Lys Phe Ala
Val Lys Tyr 252525302535 Asp Lys Asn Ala Asp Gly Ser Ala Asn Tyr Asn Ser lle Thr Ala
254025452550 Gly Asn Gly Asn Gly Thr Ala Ala Thr lle Gly Thr Asp Thr Ala 25552560, 2565 Gly Asa

Ser Val VaI rG % s lle Ser I257 2575 80Ala Asn GI VaI As Ala Ser Asp
Ala Val Asn %/ thll?l/eLe Sé 8|E>r %95 sp oynLo% ser ﬁ gA f%ue%n r?thsylbhe Gly

Lou Lys 26@&2@@5&6&@1}&13}&&)@&%’1%5&Iplréi(&b@s:m hywhysdxswebd@hutkla;&@cﬁ@g.526202625

Asp Val V IGI Ala Asp Ser Asn lle ThrTﬁwr Lys a Gly 263026352640 G%g%m Val Ala lie Glu
Leu Asn LY ’L’é ESESE&PW%E 76" ‘ﬁ 0’8?0%%%?1 264828502655 GIf IIEThr val Asn

Asp Gly Tmmn@w ThhABR Gl SenTinn 266026652670 VabdlerGly lymAspdalyiie Serate Lys Asp
Gly Ser Gly Asn 267526802685 Thr lle Ala Gly Val Asp Asn Thr Ala Leu Tin- Val Lys Asp Ser
269096953768 g&ﬁ&t@msﬁn%ﬁ%ﬁwr@é?q.é%&ﬁléﬁ] R1& AT RE PGS 708 2F HoPis 1t

was deduced to have problems in the computational sequence assembly. That is,
difficulty, which was experienced in the case of Tol 5-5kb, might recur. Thus,
production of a series of deletion mutants was to be carried out instead of primer
walking, although such procedure is laborious and time-consuming. In order to prepare
10 mutants by successively deleting the 2.3-kb Tol 5 DNA fragment inserted in No. 6 from
the aforementioned 1.5-kb overlapping fragment, the plasmid was treated with Sac I for
a 3' protruding end and Xba I for a 5' protruding end, followed by digestion with
exonuclease III. By preparing a series of samples by differentiating the duration during
which exonuclease III would be allowed to react, deletion products with different
15 lengths of deletion were obtained. Thereafter, blunt ending with the use of Mung Bean
Nuclease and end repair with the use of the Klenow fragment were further carried out,
and the samples were subjected to blunt end ligation in the end fo obtain a series of
deletion plasmids. After purification via ethanol precipitation, the samples were
treated with Xba I, which should have disappeared due to digestion with exonuclease I1I,
20 to eliminate the influence by unreacted plasmids, and £. coli DH50 was transformed
with this DNA to obtain a series of deletion mutants. Many transformed colonies were
picked up and cultured, and the extracted plasmids were digested with the restriction
enzyme Hinc 1I. By taking the size of a sequencing path (800 bp or longer) into
consideration, deletion mutants were selected at adequate intervals, and they were
25  sequenced. The 2,280-bp nucleotide sequence was determined by assembling the
sequencing results. The determined sequence is shown in SEQ ID NO: 8 (Tol 5-No.6).
Tol 5-No.6 comprises a sequence of about 1.5 kb overlapping with Tol 5-5kb, and thus a
nucleotide sequence of about 750 bp following Tol 5-5kb was determined based thereon,
Thus, ORF encoding to the aforementioned protein exhibiting low homology to the
30  autotransporter adhesin was extended to as long as 4,707 bp, and the amino acid

sequence of the protein encoded thereby contained 1,569 residues. However, the ORF
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Asn Ala Ala Gin Gly Glu Thr Asp Lys Phe Ala Val Lys Tyr Asp 272027252730 Lys Asn Ala Asp Gly Ser
Val Asn Tyr Asn Asn Val Tin- Leu Ala 273527402745 Gly Tin- Asn Gly Tin- lle lle Arg Asn Val Lys Ala
Gly Ala Val 275027552760 Thr Ser Tin- Ser Thr Asp Ala lle Asn Gly Ser Gin Leu Tyr Asp
276527702775 lle Ala Asn Ser Val Lys Asn Ala lle Gly Gly Ser Thr Thr Arg 278027852790 Asp Val Thr
Thr Gly Ala lle Tin- Tin- Thr Asn lle Gly Gly Tin- 279528002805 Gly Ser Asn Tin- lle Asp Gly Ala lle
Ser Ser lle Lys Asp Ser 281028152820 25/76 PONP2098/053591 Ala Thr Lys Ala Lys Thr Thr lle Ser

Ala Gly Asp Asn Val Val 282528302835 Val Thr Ser Gly Thr Asn Ala Asp Gly, Ser, Thr,Asn. Tyr Glu Val
28402845 é%@%g%?mm@%e P HEAB RS NS & a5 VET R, s S d5838603455 val Val

Val Asp LygAashneAsmiter beo @i GlyLauaehAsh 23702875288Q Lys Asppliou Asaddatchir Asp
Phe Ala Thr Lys Gly Mg Ala Ala 288528902895 Thr Glu Glu Gin Leu Lys Ala Val lle Thy Sgr Asn lle

Thr Glu 29062968981¢F v VA Gy AHEERIASKANRIRET ALH 11EWE AP Gir FAr9giE58902925

Val Asn Th:Lysre-AarAand¥S ASNIGIRASR RRY leU RINOH-AbLE30208R28dh bhiclynAsp Lys Gin
Gly Gin Glu Thr Thr Asp Mg Lou Thr lle 294529502955 Gly Gin Thr Val Gin Lys Met Asn Thr Asp Gly

lle Ly$ Ph&RA$2960296800 76t HRATrdALK AadRyD 1 Ser [ yE Gl REBsu R ThATHARSN
29752980%‘%@?, ﬁ@go]‘?gt%%/r%ﬁg?pl‘otein was not concluded to be a protein of the TAA family.

In any case, it was deduced that a profein encoded by the adhesion-associated gene,
which had been destroyed via transposon insertion, was a novel adhesive protein which
was very large and in which long-repeat sequences were arranged in a complex manner.
10 In order to obtain sequential information on the downstream following Tol 5-
No.6, a 158-bp probe was produced via PCR using the plasmid containing Tol 5-No.6 as
a template, which had been designed based on the sequence newly determined with

avoiding a repeat sequence. PCR conditions used are shown below.

15 PCR conditions
- PCR DIG Probe Synthesis Kit
Template DNA: pUC118::Tol 5-No.6
Primer F: Tol 5-ad-probesF
Primer R: Tol 5-ad-probe6R

20 Annealing: 65°C

Hxtension: 2 minutes

The restriction enzyme Hind [l site existed in a region immediately upstream of

the synthesized probe region.. Thus, chromosomal DNA of Tol 5 was digested with

25 Hind IlI, subjected to E.P., and then subjected to southern hybridization with the use of a
158-bp probe. As a result, three signals were observed again, all the signal portions

were excised from agarose gel, and DNAs were extracted (using DEAE papers). The
resultants were designated as Tol 5-B (2,500 bp), Tol 5-M (1,200 bp), and Tol 5-S (600

bp) in descending order of molecular sizes. The excised DNA fragments were ligated

3¢ to Hind Ml-treated pUCI18. After the ligation, DNAs were purified and then

transformed (electroporation; blue/white colony selection). The plates on which
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Asp Ser Ser Ala Gly Gly Leu Asn Ser Thr Ala lle Gly Val Asn 299029953000 Ala lle Val Ala Asn Gly
Ala Asp Ser Ser Val Ala Leu Gly His 300530103015 Mn Thr Lys Val Asn Gly Lys Gin Ser lle Ala lle Gly
Ser Gly 302030253030 Ala Glu Ala Leu Gly Asn GIn Ser lle Ser lle Gly Thr Gly Asn 303530403045
Lys Val Thr Gly Asp His Ser Gly Ala lle Gly Asp Pro Thr lle 305030553060 Val Asn Gly Ala Asn Ser
Tyr Ser Val Gly Asn Asn Asn Gin Val 306530703075 Leu Thr Asp Asp Thr Phe Val Leu Gly Asn Asn
Val Thr Lys Thr 308030853090 lle Ala Gly Ser Val Val Leu Gly Asn Gly Ser Ala Ala Thr Thr

309531003405 GIy MayGly Sl le Glrc T Alad ey SenNal AT AR AR ALIBSLISS I Asp Lys
Ala Ala lle Thr Lys Thr Thr Ser Ser Thr Gly Ala Val 312531303135 Ala Val Gly Asp Ala Ser Ser Gly lle

Tyr Arg Gl ST rdbly 34081453150 PCHIRRE08/0B850 Bi wal Aree sl Gy [Sérizss Ay Ser Asp Ala
o AR AR S S A
Gly Pro TinasTyedsmiédl Ald GinvGlytidata@invithriin 320032063240\ alBily ASpidlactién Ten Ala Leu
S e T PSR AT S ST B S e
Thr Ala LysAspaoeutpint vab Asp Ser 6l bysAlen@lly Aap 3260326532d0Hdm YiakhedsAsorAsn Ala
Gistlle Trgi lj%cct;fl:)é '9[‘3 nsé\cfurérfgxangal Eiznzgst%goﬁz??agmem and the S fragment were short, the
nucleotide sequences of 1,185 bp and 603 bp were determined via single-path
sequencing. Deletion mutants were prepared for sequencing of the B fragment. A
10 plasmid containing the B fragment was treated with Sacl for a 3' protruding end and Xba
I for a 5' protruding end and then digested with exonuclease III. By preparing a series
of samples by differentiating the duration during which exonuclease I would be
allowed to react, deletion products with different length of deletion were obtained.
Thereafter, blunt ending with the use of Mung Bean Nuclease and end repa;n with the
15  use of the Klenow fragment were carried out, and the samples were subjected to blunt
end Iigatidn in the end, to obtain a series of deletion plasmids. After purification via
ethanol precipitation, the samples were digested with Xbal, which should have
disappeared due to digestion with exonuclease 1II, to eliminate the influence by
unreacted plasmids, and E. coli DHS« was transformed with the resultant DNA to obtain
20 a series of deletion mutants. Many transformed colonies were picked up and cultured,
and the extracted plasmids therefrom were subjected to dual digestion with the
restriction enzymes HindlIl and EcoRI. By taking the size of a sequencing path (800
bp or longer) into consideration, deletion mutants were selected at adequate intervals
and they were sequenced. The 2,540-bp nucleotide sequence of the B fragment was
25  determined by assembling the sequencing results. The Tol 5-B, Tel 5-M, and Tol 5-S
sequences determined are shown in SEQ ID NOs: 9 to 11. The Tol 5-M fragment
comprised a 3533-bp nucleotide sequence as an overlapping region that is 100%
consistent with Tol 5-No.6. The Hindlll fragments, Tol 5-B, -M, and -S fragments, did
not comprise overiapping regiolns from each other, the -M fragment was deduced to
30 follow Tol 5-No.6, but the positional relationship between the other 2 fragments was not

found. These fragments comprised almost the same nucleotide sequence regions, and
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Val Leu Asn Asn Tim Gly Leu Tim lle Ser Gly Gly Pro Ser Val 329032953300 Tim Leu Ala Gly lle Asp
Ala Gly Asn Lys Thy lle Gin Asn Val 330533103315 Ala Asn Ala Val Asn Ala Tim Asp Ala Val Asn Lys
Gly Gin Leu 28/76 PONP2008/053531 332033253330 Asp Ser Ala lle Asn Asn Val Asn Asn Asn Val
Asn Gin Len Ala 333533403345 , Asn Asn Ala Val Lys Tyr Asp Asp Ala Ser Lys Asp Lys lle Thr
335033553360 Len Gly Gly Gly Ala Thr Gly Thr Thr lle Thr Asn Val Lys Asp 336533703375 Gly Thr
Val Ala Gin Gly Ser Lys Asp Ala Val Asn Gly Gly Gin 338033853390 Len Trp Asn Val Gin Gin Gin Vai

Asp Gin Asn ng Thr Asp lle 339534003405 Ser Asn.lle Lys Asn Asp lle Asn Asn Gly Thr Val Gly Len
TS LaShBR R T Ol 52

Val 341037153250 GRhR A&y To% KE3taTa Brectal ThidvalPaAIR'TSs RapAIS 45454303435 Gly

Gly Thr Thic¥alAsn Yabala Gy Biahsp flyrdsn ArgMah 344634453450 Val Tiortdy. VabRys Glu Gly
Ala Val Asn Ala Thr Ser Lys Asp 345534603465 Ala Yal Asn Gly Ser Gin L n Tin- Thr Asn Gin
Ala Val Va‘i"%%ﬁ?éiéae}%‘gifw NARETSS gé’r? %%9%?{75@?39 Alde |9‘?§fﬂﬁ%$%%ﬁq}8%¢%ﬁ§ é%%%ﬁ’gs34903495
29/76 PCI{dR1e088ih023RPiedfRBcEAlR: i Sar chivodéd VR ASRp?RELYS RSN ASIAASN
350035053510 Val Gly Gly Ala lle Asp Ala Leu Asn GIn Ala Asp Gin Ala Leu 351535203525 Asn Ser

Lys llé AspReR"RIEEF Aad 19/srebheas feaainaied prul 4880354885 4t°A 18 AL A1ARR Arg 1le Asp
Asp Val Glyd.ys s AMacASRted further elucidation of the nucleotide sequence of a downstream

region following the Tol 5-M fragment. Although the sequence exhibited the highest
homology to EmaA of Actinobacillus actinomycetemcomitans again, which was as low
as 25% homology at the amino acid level, it has not yet reached the coding region of the

10 membrane anchor domain. Thus, whether or not the protein of interest belongs to the
autotransporter adhesin family is not yet known.

Sequencing of the Tol 5 DNA fragments, i.e., Tol 5-CC and Tol 5-C2, which
were obtained via southern hybridization in an attempt to clone the downsiream region
subsequent to Tol 5-5kb but were not found to follow Tol 5-5kb, was attempted again.

15 Since these fragments were deduced to comprise repeat sequences, independent deletion
mutants thercof were produced. After the plasmids were treated with Sacl for a 3
protruding end and Xbal for a 5' protruding end, a series of deletion mutahts were
prepared in the same manner as described above, they were sequenced and assembled
into a single sequence, and the nucleotide sequences of Tol 5-CC and Tol 5-C2 were

20 determined. The determined Tol 5-C2 and Tol 5-CC nucleotide sequences are shown in
SEQ ID NOs: 12 and 13, respectively.

The positional relationship was determined by analyzing sequence overlapping
of the Tol 5-B, M, and S fragments and the Tol 5-CC and C2 fragments. Only the
sequences exhibiting 100%. identity were determined as overlapping sequences.

25 Although three signals were detected via southern hybridization with the use of a 158-bp
probe, the results of overlapping analysis and Tol 5-C2 analysis demonstrated that there
were in fact four fragments. Since the fourth fragment had almost the same size and
sequence as those of Tol 5-S, it existed while overlapping with a signal at around 600 bp.
This region was designated as Tol 5-S'.  Based on the above, it was found that Tol 5-M,

30 Tol 5-S', Tol 5-8, Tol 5-C2, Tol 5-B, and Tol 5-CC fragments were located in that order
while overiapping with each other. As a result, ORF was extended to as long as 10,798
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354535503555 Ala Gly lle Ala Ala Ala Met Ala Leu Glu Ser Ala Pro Tyr Val 356035653570 Pro Gly Lys
Tyr Thr Tyr Ala Ala Gly Ala Ala Tyr His Gly Gly 357535803585 Glu Asn Ala Val Gly Val Thr Leu Arg
Lys Thr Ala Asp Asn Gly 359035953600 Arg Trp Ser lle Thr Gly Gly Val Ala Ala Ala Set Gin Gly Asp
360536103615 Ala Ser Val Arg lie Gly lle Set Gly Val lle Asp 362036253630 <210> 3 <211> 795
<212> DNA <213> Acinetobacter sp. <400> 3 atgaaagcat ttaacaaaaa aattatgttt ggtgtattca geggtuttgt
gatgtcattg60 30/76 agccatgctg ctgaagtcga aagtgcaaat acgcaagaaa tccattttcc tgaaatcaaal20 gacautatt

taaaacaagf gageeqiiat gaplatgaco al SQCQf“{ﬁ‘Qa@%@‘&?@@n@%&'&f‘%‘é%%g@oﬁ%ﬂﬁ%&c%?@é&“
ttgggaaatc ctcaattctc tgaaggtctt240 tttgcggtta agacatggaa ttatgtattg gatattcgtg agcctaacté

aaaccaatat3tdangchityey emiRfcatagattttgat zeigd aathcisgtcagachatttiatittgyBsa .aadbgtgaac
aatgccaagg cttaatgget.t tta ataatcagtc tgagactgag420 gaaac tagcac tgggcagtct
R A A SRR AR RS S
gattaaacaab40itetlyditg bfeh edabcoaifyigittgtuch gd Batastg Aatagtitaggatcattteadgt®astatdaccaac

gtttatctgc a aatacagtcq ttgaactctt gaagcaacaa660 ggcattcgtg gcgagcaaat tcagtacagt
ctoaraats SR o A gt oot e nds S ACE SRa e Bt ctaa
ccgtcgtgtgidbaalattaieniegutaaédbus 218d dos2dip264tk2 22t PR e3> AGingtobatighsp. <400> 4
Met Lys Ala Phe Asn Lys | ys lle Met Phe Gly Val Phe Ser Gly | eu 151015 Val Met Ser Leu Ser His
Al A I RSB A3 R PRI HOODB0 R RS Pnd Bio BAPHS (58 KpSe 57 Len Lys

Gin Val AsiBad4n3dd46 tRONLLGARI0H358o, the size thereof was found to be much greater

than that of BadA of Bartonella henselae (3,036 amino acids), which was the largest
10 among members of the TAA family that had been previously reported.

As aresult of sequencing that had been conducted as described above, no repeat
sequences were observed in the C terminal region of Tol 5-CC. Thus, a 507-bp probe
was produced in the C terminal region, and southern hybridization was carried out with
the use of DNA of the Tol 5 strain treated with the restriction enzyme Hind I as a

15 template. As aresult, a signal was detected at 5 kb and this fragment was designated as
Tol 5-C5kb. This DNA was excised from agarose gel and extracted (using the DEAE
paper). The extracted DNA fragment was ligated to the Hind IIl-digested pUCI18
vector and subjected to transformation {electroporation; blue/white colony selection).
White colonies were piéked up and cultured in LB/Amp liquid medium. Plasmid DNA

20 was extracted from bacteria in liquid medium and ireated with the restriction enzyme
Hind III to verify the insert. It was deduced that Tol 5-C5kb did not contain a repeat
structure, and the sequence was determined via primer walking. The determined Tol 5-
C5kb sequence is shown in SEQ ID NO: 14, Tol 5-C5kb was found to overlap with the
Tal 3-CC sequence and to be a downstream region following Tol 5-CC.  As a result of

25  connection of these fragments, a gigantic ORTF as large as 10,893 bp (SEQ ID NO: 1)
was completed, and a gigantic protein comprising 3,630 amino acids (SEQ 1D NO: 2)
encoded thereby was elucidated. This is the identity of the gene associated with
acdhesion which was destroyed via transposon insertion. The positional relationship of
the sequence fragments described above is shown in Fig. 1. Thus, the 15,011-bp

30 nucleotide sequence of the gene fragment of the Tol 5 strain comprising a gigantic ORF

encoding the protein associated with adhesion was determined.
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Arg Tyr Glu Tyr Asp Asp Val Ala Arg Len Asp Lys Gly Leu Thr Lys 505560 Asp Gin lle Arg His lle Leu
Gly Asn Pro Gin Phe Set Glu Gly Leu 65707580 Phe Ala Val Lys Thr Trp Asn Tyr Val Leu Asp lle Arg
Glu Pro Asn 859095 Set Asn Gin Tyr Lys Arg Cys Gin Leu Arg lle Asp Phe Asp Lys Gin 100105110
Tyr Arg Set Asp Asn Len Tyr Trp Lys Gly Glu Gin Cys Gin Gly Len 115120125 Met Ala Trp Gly lle Asn
Asn Gin Set Gin Thr Gin Gin Thr Thr Leu 130135140 Ala Pro Gly Gly Gin Set Ala Ser Val Leu Phe Tyr
Phe Asp His Ala 145150155160 Asp Lys Asn Gly Val Lys Asn Ala Glu Val lle Arg Lys lle Ala Asp

16517017@9@&&%&@ gﬂ%wg%ﬁﬁ@s’?dﬁl-%@é&ﬁ@& EégeVal Phe Val Ala Gly Tyr 180185190 Thr Asp Arg

Leu Gly Set'Phe Gin Tyr Asn Gin Arg Leu Set Ala Gin 195200205 Arg Ala Asn Thr Val Val Gin Len
Len Lys Gin Gin Glbellpaigl Glyi21029 6220nICKN R2008105350 L @nGinflleuBinsTyn Serwdee Glu Asn

Lys Thr Agp. Val Twr Gin Lys. 225230235240 Cys Al Asn Lys Lys lle Gin.Leu Val Glu Cys Leu
A pro 230 R RS A e T AR B e RS ER S AN s
Acinetobaittendsm k400w Mmitgotttabt tgtdtgipeaa ttgtictasta aabhadrattqiacattifattatgeatigtt @gagcagaac
ctactgeeeg )atgtfa ot cctaaggaaa %% tatgtega agaaaatctalzo caaa%}?att t%‘a?a%i?céga ctttgﬁttggc

o L S SR TN Y PR R R A
tct?taatagtm%tggtgggﬁ:taotai@éta@@t m}t @ﬁd@tﬁtﬁtﬁﬁéﬁaat?gfgmogtat@@t@mtsﬁi?ggtt@gmgt Sﬂazi@fga&ﬁgaat
ctggaacaa ctgctacagc tictacgaat tgtgeag: ataa caaaatcct gagaactcag getctggagce
ggctgggaﬁf‘?ﬁ%ﬁge d%géoﬁﬁb‘é)t%ggaéﬁﬁg ﬁééﬁcﬁ tcgctatag gtgaaaacgc acaaggtggt acttctggaa

ctggaggotc48 (R aseaaeadia gcgadngotg gaaattctaa agctacgggt ggtttatctg ttgctataggs540

It is necessary to identify the region in the nucleotide sequence that encodes a

10 protein. A region encoding a protein was deduced with the use of the ORF finder and
GeneMark. As a result, the obtained gene was deduced to comprise four ORFs.
Transposon was inserted into the aforementioned gigantic ORF, and a protein encoded

by such ORF can be said to be an adhesion factor. Since the termination codons of
ORFs at the 5' end and the 3' end are not observed, the ORFs are discontinued in the

15 middle. When encoding a protein, a ribosome binding site and a promoter site are
present upstream of the initiation codon. Since sequences thereof are often conserved,

the existence of a promoter region for the gigantic ORF of the adhesion-associated gene

was searched for. As a result, the presence thereof was verified. The regions are
shown below. Thus, the initiation codon at position 949 was deduced to be the correct

20 codon instead of that at position 925.

<35 region -10 region

~TATCTCATTTTTITTGATEGCTTTAATTGTATGTAAATTGT TAAATAAAAAAAATTGTACATTTTATATGCATTGCTA

AAGCAGAACCTACTGCCCAAAATGCATCTCCTAAGGAAAAGCGATATGAATAAAATCTACAAAGTGA--

25 s SD sequence % initiation codon

ORFs were subjected to homology search with NCBI-BLAST. As a resulf,
there was no protein found to exhibit homology in the entire gigantic protein encoded by
the gigantic ORF associated with adhesion. The protein, however, comprised a region

30 exhibiting homology to proteins of the TAA family in one part thereof.

A protein of the TAA family comprises a signal peptide, a head domain, a neck
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cggatatgct caagcgacaa atgttggaag tattgcttta ggcacagcag ctttatcaag600 tggttttaac agtttagcaa
tatccagaca agctgctgca acgaataact attcaatagc660 tataggtaca acttcagttt cgaaaggagt tggatcgatt
gctatggggc attcaacgaa720 tgcttctgga gatcaatcga tagcaattgg tagctcggat gctgttaatt cagcaacagc780
33/76 aacaacaaca tacgatggta caacaaatac tcaagcatca ggtagtaaat cgattgctat840 aggtgcaagc
gcaaaggcat caaccaataa cagcattgca ctaggtgcag gatcggtaac900 ttctgcacaa tctggtaatt cttatcttac
tggtgtaggt gcatcagcta caaatggtgto60 tgtatctgtt ggaacttcaa ctgcaacacg tcgtatccaa aatgtagcag

atggticaged§2Q;qoqiaagatgaigigacas Hagteaat ag %ﬁ%ﬁ&g%toﬁ%%%‘.tgaﬁ&s?arﬁ@g%‘ig 08 tagetact

gctttaggta caggtagtgg tgctgcctat aatgcagcaa acaatacatall140 taccgceicca ‘acgaatattg gyggaacagg
taaaaatacgvattg aigatgchdittaaagt LRMraacittacfadgidtagicy by gatomaastattgiggtt acccegacga
cagcttctga %%%%%%Fmaﬁ%% fegiatiedg sﬁﬁﬁ%acﬁelﬂ 9%aaﬁ%c%faggg%}fg%?&%t%ag}%%ﬁggn?ﬁé‘caatgca
ccaacggcapg gtacagatgc gaccaacaag ac tartlg]tag §ctcaaaa§c 5 agcagcalfcg agaacagaag fagcagctgg
aagcaatgtamfgg%tgta@fqaaﬁadgammn@ aggagdenaan ggicaagaled itdiabagi-aa atgmi&atslgggacgactg
catca cag ttcttcagca gttaccgtaa caccaggcac gaaa atg a aataatgtca ctgactataa agtagactta
BN S TSR AV ST M 1L R A A L S SO
tgatacagcaigaengapgia aadeadodanikeBl.atiaggieeadakagicoritatgggiga Rogaackitiaghreagitg
Cgacaacaga 1740 tg tgtaca g taagttaa atccaaactt ga ttagga gcaactggta cgttaagaclSOO, ggtaatacc
acgattaacg‘%‘fb‘@ﬁéétg‘fgg &ééﬁ%@ﬁ%@fﬁé ﬁgdi@%fég’g‘fétf’éﬁ&%% SRS E Rt

tggtggtaaa:gegaiipeiaiatglageagel 9 2R arcancapat aacaeagsig slactaaraaglagiaisirgatgatgcag
gtacagcatt1980 aaccaattt% ggctttggat taaaagcaca agégag;ac actgtgaaca agaaattagg 2040 tgaagcagtt

gatatigitg gttchahbd dnbarealpsacasipsging gt HYtE gaHe P Gaitacth aabattgga
cttaggiact peaggiageskitaciaca g9 480 SHZ 6 OB AR 2008/05383 1 digagdgtaatiaacaalsr elggtgttac

ggcaactcag gttaccgcaa acaaagtcac 2220 aataaacaat caccaacggﬁcaggtacagat cgaccaac aagacttatg

tagactcaad 22808868 cagcd tcadipaliagaagicdeigdripaing castigitadtgdty tagtaneiaee 2320
gacaggcycaRACHYARY ABLAI0C AGIARAIING BAAYGIAGIA Llacateads, HI0A0es ol gcagitaccy

taacaccagg cacgaaagat gcaaataatg tcactgacta 2460 taaagtagac ttgtcagcga Ctacaaaaac cgatattcaa
aaaggtgtagtalﬂgégﬁgs@aa&%zmgﬂc@étééﬁﬂ derdeagete assaltid dg grfubit aggtabbeardagydadtaccaa
2580 gaagiiag@l-0aeaReaiit §9atiacoog HRRLIAC AIAIIALAG RYGARGRAEA04D (dataglgtacaggttaagt

taaatccaaa cttagattta gg gcaactg gfagcgttaa 2700 aacgggtaat accacgatta acaatgcagg tgtaacagct

gacchagtt&xyynygtdy 2760 dgmptatexabadadadet badgtattmangergtgdhaadgbydite ceattgtadge 2820
agcaccaaca aalancacag %98%#%93%%%%% 9agalgaCcY, 6AALRCaYC,aR8 % altagscaabiggactity

gattaaaagc gcaagatggt acgactgtya acaagaaatt 2940 aggtgaagca gttgatattg ttggttcaaa cagcaacatc
agtacaaaagiantgedy it daadgtheaalgigcadia ceelaiacHitggastagdhastacpuygeangrigthac ac 3060

gggttcaacﬁ%%aﬁ%‘ﬁg %FQSCE%%%E%%@&P%%%%%g%gg&ﬁ%ﬁ@%@%%%?&@Qﬁ%%aggéﬁﬁ@%%%&caa

cagcaggtac agatgcgacc aataaaactt atgtagactc aadagcagcg gcatcaagaa cagaagtcgc agctggaagc
aatgtatctg gegtiigledd 3240 aacgilcagyt guabadeyyd eagacyittatasHijtdasit gy doghtggldaecgactycatc
330(’2@9Ca&%}%tt&"i‘&&a%%%%% GRCTAY9 fs‘i‘c%aaas galgcaaala aldicactaa %?%6181)%5%@%% 13,
gacttgtcag cgactacaaa aaccgatatt caaaaagg éntaéa]tgcaaa 120 aaatgcCtgta gataccgcag gtctaaaatt
taaaggtgatianagraadtascéagdaatac 3480 B8DHGpEENE 20081053581 cdafjaaattadftganatcd tttcgattac

gggtgatacg aacattagta cagttgcgac 3540 -.aact t gtacaggtia, agctaaatcc aaactiggat ttaggagcaa
Cio0tbgc0 000 AEUDOr SALLEAA (BRbAAlbe Lo o DR LAy e s NI Seb0 oottt
?ttaacaac@@ﬁc?ggt?irta;atgﬁtg?bg%%m@a?fa&ﬁ@tgﬁamOftaigm?aaeaaaaﬁ&aaﬂaﬁﬁtia@?@ﬁgctgc
aacaagaag tatgtaga gca C agcattaac a C dl[laaa agcgc a acgacitg
gancangar SRS hta bt SR AR R A A e ITaAL B giz%gafoa%a?ag%ga%%@@%a
cggteaggtigeaatigaghiaaathanaa coitaacareditoaCtygeditrcagigaac FAtggaaqy patggeacca
atggttcaac tgtgattggt aaagatggta tttcggttaa 4020 agatggttca ggcaatacca ttgcaggtgt agataacaca
gcgtigacad iz gatiissd ?eaa‘fgetdgeaga%caaﬁé*agcaﬁ@eéﬁaa %eaé&gaé%ge&ma%@dcgﬁgcaagg
4140 tgaagetgalpagsiianag, igRagiRegsCasaanigel ﬁ%ﬁﬁ%@%ﬁé%@%@%ﬁ%@@&@@@@&%@e

ttggcaggta cgactgcaag cagtacacaa gatgcaacta caggcaagat 4260 caccacaaca ggtggaacaa gcttgaacaa
tgtigcaagt YKy Gloatt aehaadhfgti 43> Jagi bastgta hgitadeitg tdhag chnd g ABREasRiagtgBagttg

ttgatgcaac 4380 £FAMILA0ER AL CAGEAAAL RSHICALREARI629SA HRIFICICIR analicagagrdft 49
gaacctaggc gaagcagttg aagttgtcgg tgccgacagce aacatcacca caaaagitgc 4500 aggcggtcag gtigcaattg

agttadataa daadctesat adetaaciyidcnacage 4560 HHadyatqyaaeciigdcanccabiig gt dattgtgatt
gotaaagalg, giallcagl 4630:lpaRaneagt A0 RAIR hRlideady 19'agalaas geagratioacagtiagaga 680
tggcagtggc aacacagaaa ccagcattaa ccaagcgatc aacacgttaa atgcagcgca 4740 aggtgaaact gataagtttg
cagtgaagta cgacaaaaat acggatggta gtaccaacta 4800 caacagtatt actgcaggca atggtaacgg tactgcagca
acgatcggaa ctgacacagc 4860 36/76 KTAJ P2008/053531 aggtaatagt gttgtgacca gtggcggaac taaaattagt
aatgttgcga atggtgtcaa 4920 tgcaagtgat gcagtaaaca aaggtcaatt ggatagctta agtacaggtc ttaccaatac 4980
aggctttggt ttaaaagcag cagatggcaa caccgttaac aaaaaattag gcgaagcagt 5040 agacgttgtc ggtgctgaca

gcaacatcac cacgaaagtt gcaggcggtc aggttgcgat 5100 tgagttaaat aaaaacctca acaacttaac tggcattacc
AatanaacAaata adaacecaataa R1A0 cacecaatnat teaactatna ttaAataaana taatatttea attaaanata Aatteanncaa 5220




tgtaggtagt gttgttgtag ataaatcaag caatacaatc aaaggattaa gtaataccac 7620 ttggaacgga acagcagtat
caggtcaagc ggcgacagaa gaccagttaa aaacggtcag 7680 cgatgcgcaa ggtgaaactg ataagtttgc agtgaagtac
gacaaaaatg ctgatggcag 7740 tgcgaactac aacagtatta ctgcaggcaa tggtaacggt actgcagcaa cgatcggaac
7800 tgacacagca ggtaatagtg ttgtgaccag tggcggaact aaaattagta atgttgcgaa 7860 tggtgtcaat gcaagtgatg
cagtaaacaa aggtcaattg gatagcttaa gtacaggtct 7920 taccaataca ggctttggtt taaaagcagc agatggcaac
accgttaaca aaaaattagg 7980 cgaagcagta gacgttgtcg gtgctgacag caacatcacc acgaaagdttg caggcggtca
8040 ggttgcgatt gagttaaata agaacGtcaa caacttaact ggeattaccg tgaacgat 100 aaccaatgge accaatggtt
%gaPaeagxgg%%er SRk %n%l%, 8@8&& Hevt Beer] Hdoidd HP EE HAAI9E

caactgtgat fg ggtatttcga ttaaagatg caggcaa? accat gcag gtgtagatda cacagcgttg
acggttaaagatagbaltyg 8226t ¢aacacagah gecagohita pogaagaegfahedatacytid igatgecagegbaaggtgaaac
8280 tgataagttt.gcagtgaagt acgatgagaa tgctgatggc agtgtgaact ataacaatgt 8340 cactttagca ggtacaaatg
goacaatact R Aa e Elnd ooty A L BIED dac oAk Ha g HeA R Dl A
attgcaaacargcgtgaagadB 46 igshatigghggitbaadsa caagegatigtaathaciggtdsaatedcan ¢gadcaatat
8520 tggtggtaca ggttcaaaca cgattgatgg tgcaatcage agtattaaag attcagcgac 8580 taaagcgaaa
accacyata BoctHgda TSGR GHRERGY et a5t d8a &b‘}i@g & &a%wfg?f‘aa@wgcgac

agcgaaagac giiaactiig-agaaigianc 8100 0Regiant SHGHOH0 AlaangcasatigacacaaicGaaagiitoa
gcaataaaga 8760 tctaaattca actgattttg cgaccaaagg _tagg%pgtgcg actgaagaac agttaaaagc 8820

agtgattacc SpREsA RS RegasghSPEY S dreRchitchasd AATRRHY SSHO YT 60 P ENIPRSHE/053591

tgaccaagt, giRRIAGHAAR6FIIAGAR tRAgsageas gaticaligliqlipaegta 894Q-lgacaassaa.gotcaggaaa
ccacagatcg cctaacgatt ggtcaaacgg tacagaagat 9000 gaatactgat ggtattaaat tcttccatac caatgccgat

acatcaaadyj ¢Jfdattt heemaeperiedde i ghsicBidettianspesidcalbc adhedng thabtgegat 9120
tgttgegaat glacAgRla, AifAGHAC fHedoloRt g agdcaRianiar A180 peaaicRait gcarttggtt
ctggtgcaga agctitaggc aatcaatcga tcagtattgg 9240 tacaggcaat aaagtcactg gtgatcatic gggtgcgatt
ggtgatccag*dtanbbash BBoo vggteEake agetactctg tgggtaataa caaccaagta cttacagatg acactttcgt 9360
acttggaaac aatgtcaccy aagqatalips HEHeAgLa WalggAR ARogUeags 9420 tgcaacgacaguasigoty

aggcaggcta tgccttatct gtagcaacaa atgcagataa 9480 agccgcgatc actaaaacta cgtcaagcac tggtgctgtt
gcagttggtdergelgeydy 9840 vygtathartyicaaatelcoy gyt tgtogbtagbatagatiedg thtg@etgaa 9600
cottgcacag, fi3apa9cad. [IORAGEHANIEIARY AHGARRGIR GAHI0IgaY t%@x?& ca9taogL gglapgacta

aagtaaatgc agacggtacg attacaggac caacttataa 9720 tgttgctcaa ggtaatcaga ccaatgitgg tgatgcatta
actgéguttgratadcéampa7 8OHzatacigot dr aapaacat didahtdampdttictsatvgy icagaaradttgtCag 9840
caagagca tgcagatg, ot caac ta tcaaca gac 9 agitgattct gtcaaagegg
gtgatacgg??@%%ﬁngaégééig%?f?gtggé%%a 9%§%é%cag§ ﬁg?ﬁgagéa gggﬁﬁ%t‘ﬁﬁ%gS%%%%égt
ggtggaccas gigttactitd QORI gycadigcaic ihatjéadyraataaaacoat ttdaadigitgog astgqagiaadtgcaac
10080 acaigacs apseance sallogasan dcanlinec Anioiacla acenidlana 0140 tgaaciioce

aacaacgctg ttdaatatga cgatgcatca aaagataaga tcacac gotggggca ac ggpa?cha Caatcaccaa
tgtgaaagatggtacigitd egohaggtic 122661 4076 RONRR608/1 1535 2ds fasagatdetwgtgaatjgced. gtcaattgtg
O oA Cleapascan 1320 spcipalal Sasealalea apaloalal agacg! adrioot

tggttcaaca agcaggt%aa gcaccag tg’acgfg gc aaa ggtacaa cggl?éaa fft% 40
cgctggaacdaugatgatarciogadiagtdagiaggtditady gaadgifoagignatdcaam @bl atetadagahigitgtcaatg
gtagtcaatt,gaatacaacc gaccaagcgg, tagtcaatta 10560 tctt: t ggggcaggtt atgacaacat tacaggtagc
Roacagugl U RATERAS 10650 DO U8 R T AR A B Aot B gLERIE S At ARgoagm
10680 tcapgeaiigaatagenanatigacaaigicaginbeangddiggrtaacgicadicedinh ¢4 tacCHAABAST
cgtattgatg at%tagagaa %aéigccaat gctggtattg ccglctgcgat 10800 ggctctggaa tcagcaccat atgtcccagg

&

taaatatacc ¥tgealfiah GeEE TR ALBRGGHHGT HaRaAct Tyttt 20 it gtaditacigéagaca

atggtegttg L0920 gtagatRGa JGsaaiBtag SlIsagHeIC teAR0aGYatJcaaNBHCIOtE0 @t 0980,
cagcggtgtg attgactaat tcactcgaca gggaagatct tcgggtcttc ctttttcttc 11040 gaaaattttt taagagagaa

aaaatgaadyrhittier 24 HSaHIRABPRRSGERRE 11100 tcageggtct tgtgatgtca tigagecatg ctgctgaagt
cgaaagtgca aatacggarrill6Rasatseatitaciorasiq asagacagstaliaranea-aplgaagegthatgaataty
11220 acgatgtcgc acgtttagac aagggattaa ccaaagatca gattcgccat attttgggaa 11280 atcctcaatt
ctctgaagglBtieRjedR) ttadsacstPyantihtd g gaaeitcitianoydagsetadatchisc caemataaydgtt

gocaattacy calagaltgR1aagaAst ARG AcColop0e caAIKIalat J0anRRanlg pagppInCca pgggiaatg
gcttggggga 11460 ttaataatca gfctgagact gagcaaacga ctctagcacc tggtgggeag tetgcaagtg 11520 ttitgtttta

tittg@eat gégdatdaaadgdigtaed hahchemela gigattddtadt1580id 1428y BaIAIP2008/05388D e,

oI ORITRANIIARA RSO ORISR TS ATI00RIA A Lo CR AL 0nateal
cagtataacc aacgtttatc tgcccaaaga gcgaatacag 1 tcgttgaact cttgaagcaa caaggcattc gtggcgagca
aattcagtac agtgctgaaa 11760 ataaaacaga tgtgtaccaa aagtgcgcag ggatcaataa aaagatccaa ctggttgaat
11820 gtctagcacc taaccgtcgt gtgaatatca cgtggtaa 1858 <210> 6 <211> 68 <212> DNA <213>
Acinetobacter sp. <400> 6 aagcttatga tgatacaaat ggtcgtttag ctgctgettt aggtacaggt agtggtgctg60
cctataat68 <210> 7 <211> 4907 <212> DNA <213> Acinetobacter sp. <400> 7 aacgcaagtt gttttactgc
tgaagctgtc aatttttgtc cacgacctga cttacggtcc60 ggttgagtat acacagcgac gatttcgtgg tcagtttgaa tcagtgetgce

taatnectnaal 20 Aaectacaaatt canatatnee taraaaaata atettraaana Aaantaetea Aattaaattt1 QN taaanteaat




tataactcta tgttttttaa atgtaaaata ttaaaaatgt aaaataatat agcttaattt780 caaaaaaatt aaaccaattg gtttaaaagt
taaaaaaagt gaaatatatc tcattttttt840 gattgcttta attgtatgta aattgttaaa taaaaaaaat tgtacatttt atatgcattg900
ctaaagcaga acctactgcc caaaatgcat ctcctaagga aaagcgatat gaataaaatc960 tacaaagtga tttggaatgc
gactttgttg gcatgggttg cagtatctga attggcaaaa 1020 gggaaaacca aatctacgac atcaaaatcc aaagctaaat
cattatcttc atctgtaata 1080 gttggtggga taatattaac aacaccttta tattaatag cagctactgt tcaagttgga 1140
gggggaacta attctggaac aactgctaca gcttctacga attgtgcaga cttatataat 1200 tatcaaaatc ctgagaactc
aggctetggagrggctogaaaliatieaias anganaieea 2 00.A0talaigi £98tacLRA091IARAREHGRRRA0J!Y
gtacttctgg aactggaggg 1320 tcgccaggga tagcgatagg tggaaattct aaagctacgg gtggtttatc tgttgctata 1380
ggcggatatfetstgtydeiadatyedyasaglaitictt taggcacage agctttatcal440 agtggtttta acagtttagc

aatatccag £32g6lactq £aap aiaicaatal500 getataggta caacttcagt ticgaaagga gttggatcga
ttgctatggg gcattcaac% Ié%% aaﬂ%c%fctg ga%at‘c‘aatc gatagcaatt ggtagctcgg atgctgttaa ttcagcaaca 1620
gcaacaacaa catadyatttgtdoascaiatiattesngrat radothdtza atogatigetl 680 ataigtdedd getitaaaggc

atcagccaat agcagcattg. cacta c aggatcggta. 1740 acttctgcac aa taa ftettatctt actggtgtag
algonong S Lo STaEo ThRhals A AR BT A, 1600
43/76 gcegsttead:atgetgtgBeealttgeiChd iggaddadd ciidigdatgar taeaaatogtd 920shgtttagelgwetgctttagg
tacaggtagi; r%%tegrt‘{ﬁf%t gggﬁt%gagc aaacaataca 1980 tataccgctc caacgaatat tgggggaaca ggtaaaaata
cgattgatga tgcaattaaa 0 gcaactcaac gaagtgtagt cgctggatca aatattgtcg ttaccccgac gacagettct 2100
gatggttcaa'tAlsgsitie @ CaL: Cotiac dagrataant2 160\ glaadacadty Laccaacggce
aggtacagat ccaaca agacttat 0.gcagcagcat ¢ acaga cagct ggaagcaatg
AN LI Skl Mg Y T MV A G TSN Y Y
234Qggttaticag caglteCatt @ATATCRYDS BGgadauatlycaaaiaalgirasigaqtait 2400 @aagiagerttatcagcgac
tacaaaaacc %atatccaaa aaggég;z%at caaaaaat 2460 gctgtagata ccgcaggtct aaaatttaaa ggtgatacag
canccacang Lodiabon G590 AR AL AT A g b G A A A EAG S hcaca
2580 gatggtotag agattaagthaaatceaaac ttggatttag gagcaactgg tagcgttaaa 2640 acgggtaata ccacgattaa
caatgcaggt gtaacagctg atcaagttac ggttggtgg; 2700 gttgttatta acaacacatc aggtattaat gctggtggta
aagcgattad Batgtjca2 ¥ Beeanleicaidacacaga tgctgctaac aagaagtatg tagatgatgc aggtacagca

2820 ttaagca@it tagaatitas altapaegcs Caagatuion cIacigleas ca30aaaliar< 889 auteageege tgatatigt
tggttcaaac agcaacatca gtacaaaagt aaat%ca %c 2940 aaagtagaag t%ctatc caataca('%;ga ﬁacttaggta

ctach@gta@% ?&3@@6@36%@& éfjéT @%&8&&%@@ T@%@E&BE Eggagtc 3060
acaataaageoatpcersasc ATCRYTaLa oalecoaccs Aaanpgrelipldiagactor 3 120, RAJCRUGRDIAtCcaagaac

agaagtcgca gctggaagca atgtatctgg tgtagtaaaa 3180 acgacaggcg caaacggtca agatatttat gcagtaaatg
coaatggtab GREEAIEA 3ALD GAGE FETIR SOSBIOEEU N I QdHeR ARGETaAT yebiataa
ggcacgaagg algseaaiatgicaeigacadshQ tafaaagtag acttgtcage gactacaaaa accgatattc aaaaaggtgt
agatgcaaaa 3360 aatgctgtag atactgcagg tctaaaattt aaaggtgata cagcaaccac aagcaatacc 3420
aagaaattag gtgacBeégterediraegygteaacdalivatagtac agttgcaaca 3480 actgatggtg tacaggttaa
gttaggticca aacttagatt taggagcaac tggtagcgtt 3540 aaaacgggta ataccacgat taacaatgca ggtgtaacag
ctgaccaagt tacggttggt 3600 ggtgttgtta ttaacaacac atcaggtatt aatgctggtg gtaaagcgat taccaatgta 3660 ,
gcagcaccBaRasataions aga gct aacaagaagt atgtagatga cgcaggtaca 3720 gcattaacca atttgggctt
tggattaaaﬁ(gag;gl%@g&qt@agg%gﬁgécggﬂggﬁg@g@%@%ﬁ@g& aag cagttgatat tgttggttca aacagcaaca
tcagtacaaa dgtaaatgca ggtaaagtag aagttgcact atccaataca ttggacttag gtactacagg tagcgttact 3900
acgggttcakestgtaiatiad sadtgdggigttecggcaa ctcaagttac cgcaaacaaa 3960 gtcacagtta ataatgcacc
aacagcagf[g[ti %%?%atg&g?@%zﬁ_tﬁaaac ttatgtagac 4020 tcaaaagcag cggcatcaag aacagaagtc gcagctggaa
gcaatgtatc tggcgtagta 4080 aaaacgacag gtgcaaacgg tcaagacgtt tatacagtaa atgccaatgg tacgactgca
4140%cadtaggit Rtt¢apsdfk fadtgtaaca ccaggcacga aagatgcaaa taatgtcact 4200 gactataaag tagacttgtc
agcgactaca aagaccq tca g tgtagatgca 4260 aaaaatgctg tagataccgc aggtctaaaa tttaaaggtg
atacagcamggé%‘c%%é@gg%c%%agaaat taggtgacac cgtttcgatt acgggtgata cgaacattag tacagttgcg
4380 acaagtgatgogtgtacaggidaagctaaat ccaaacttgg atttaggagc aactggtagc 4440 gttaaaacgg gtaataccac
gattaacaat gcaggtgtaa cautgatca agttacagtt 4500 ggtggtgttg ttattaacaa cacatcaggt attaa gc g
gtggtaaagc gattaccaat 4560 45/76 POT/JP208/05 35 31 gtagcagcac caacaaataa cacagatgct

gctaacaaga agtatglagadaatagauor462Q:acageaiiam Geaaiitaag sitoeatiaRrASCENeRE algaipcgac
tgtgaacaa%4680 aaattaggcg aagcagttga agttgttggt gcggacagta acatcaccac gaaagttgca 4740

ggcdftcadgiigesatiges tanaends saetie i A s ARG, R CHtg A800nakdyaitgyas dédiggcac
caatggtte aslalaata,gtanagaiam iieg athARRD aarYaigathcaggcasiac catigcagatl giggajagca cagegtt
4907 <210> 8 <211> 2280 <212> DNA <213> Acinetobacter sp. <400> 8 caggtctaaa atttaaaggt
gatacagcaa ccacaagcaa taccaagaaa ttaggtgaca60 ccgtttcgat tacgggtgat acgaacatta gtacagttgc
aacaactgat ggtgtacaggl20 ttaagttaaa tccaaactta g%ftttaggag caactggtag cgttaaaacg ggtaataccal80
cgattaacaa tgcaggtgta acagctgacc aagttacggt tggtggtgtt gttattaaca240 acacatcagg tattaatgct V
ggtggtaaag cgattaccaa tgtagcagca ccaacaaata300 acacagatgc tgctaacaag aagtatgtag atgacgcagg
tacagcatta accaatttgg360 gctttggatt aaaagcgcaa gatggtacga ctgtgaacaa gaaattaggt gaagcagttg4a20

atattAattan HHeaaacrade aacateanta caaaanataaa tAncanaraaa AtanaanttnAQ0 cactaterrana tacattAanac




cagttaccgt aacaccaggc acgaaagatg caaataatgt cactgactat aaagtagact840 tgtcagcgac tacaaaaacc
gatattcaaa aaggtgtaga tgcaaaaaat gctgtagata900 ccgcaggtct aaaatttaaa ggtgatacag caaccacaag
caataccaag aaattaggtg960 acaccgtttc gattacgggt gatacgaaca ttagtacagt tgcgacaact gatggtgtac 1020
aggttaagct aaatccaaac ttggatttag gagcaactgg tagcgttaaa acgggtaata 1080 ccacgattaa caatgcaggt
gtaacagctg atcaagttac agttggtggt gttgttatta 1140 acaacacatc aggtattaat gctggtggta aagcgattac
caatgtagca gcaccaacaa 1200 ataacacaga tgctgctaac aagaagtatg tagatgatgc aggtacagca ttaaccaatt

1260 t9996{149,311393245 £AGRI00L SOPRIOIGAR EARQARANA dasanarRG 320 tomagiigl

tggtgcggac agtaacatca ccacgagagt gcaggcggt caggt gcaa ttgagttaaa aaadaccic aacaacttaa

ctggcattacltgtgaacgdt g@aaénma&gri%dﬂ’fgmoaaﬂgﬁ/ﬁbaad:t@.ng:latt@giaaagamggiﬁtﬁtc gdttaamgat

ggttcaggca 1500 att ca at cagc acagttaa agatggc caacacal 1560
AT IRER e Agaganet gRoacagcql lpecaglian aupagergl gacascaced

aaaccagcg aaccaageg a caacacg aaatgcagc gcaagg ga aagt acgacaaa
aatgctgatggeagigtgadycthcanaaac atoa@@ﬁgghi%exﬁag@@acga@tgkaagd&gwgt&aamat@@aa@tacagg
caagatcac aca ggtg 1.740 gaacaagctt gaacaatgtt gcaagtgcgg gtgactacaa agatgttgcc aatgcaagca
1800 %agé Eé?&(‘fﬁggtgac ttaaacaatg cagttgttga tgcaaccaat gcagcaacca 1860 gcaaaggctt
tgcattacaa gcagcagatg gcgctaaagt tcagaagaac ctaggcgaag 1920 cagttgaagt tgtcggtgcc gacagcaaca
tcaccacaaa attgca gc ggtcaggttg 1980 caattgagtt aaataaaaac ctcaacaact taactggcat taccgtgaac
ga\tggaacé3 4 52 agttaaa gacggttcag 2100 gcaataccat
tgcaggtgtqng@gggga@gag@gagg@gt taaagatggc agtggcaaca 2160 47/76 PCTJP2U08/053551
cagaaaccag cattaaccaa gcgatcaaca cgttaaat g cgcaaggt gaaactgata 2220 agtttgcagt gaagtacgac

aaaaatacd§ERIYRE Hé casdtatdad Qhtathel g 2380 rasrEd <211> 2540 <212> DNA <213>
Acinggobagigf SPr: i{@@:yﬁ;pttgaacaat gttgcaagtg cgggtgacta caaagatgtt gccaatgcaa gcaaaggtgt60
aaacgcaggt gacttgaaca atgcagttgt tgatgcaacc aatgcagcga ccagcaaaggl20 ctttgcatta caagcagcag
atggcgctadlayticBgaRg dhektaggcy aageagttgal80 agttgttggt gcggacagta acatcaccac gaaagttgca
ggcggtcagg,tig 1ga240, gtkaaptaaa aacctcaaca acttaactgg cattaccgtg aacgatggaa ccaatggcac300
caatggttca actg ga tg gtaaagatgg tatttcggtt aaagatggtt caggcaatac360 cattgcaggt gtagataaca
cagcgttga IEHE aagcgatca acacgttaaa tgcagcgcaa
ggtgaaactg ataagtttgc480 agtgaagtac gacaaaaatg ctgatggcag tgcaaactat aacaatgtca ctttagctgg540
tacaaatggc acaataatca gcaatgttaa agcgggtgct gtgacctcaa catctactga600 tgcgatcaat ggtagccaat

tatatggtgt tgcaaachye gtguigdascaattggtyghee treaticentarattyatyead edaodgige! datcaedgbcg
accaataltq, glgqiagagafiad ieanatasy aligalaoia saalcAO LA (B 2aR9l cageoRia argcgagaactoo

cacggtaagt gctggggata atgttgtcgt tacatcgggt accaatgcag atggctcaac840 aaactatgaa gttgcgacag
cgaaagacgf takdttitgas aaagt@acﬁgctaggtag@mﬂa‘gnngﬂa@aim:&mhagMaiammaag@ahaégt

aataccact%g(gsaaf:g[%aa0960 %%1%1%& ?éc%argcgge?aca ?gl% %aggcﬁlm%tca% 19 atgcgcaagg

1020 48/76 tgaaactgat aagtttgcag tgaagtacga caaa atgcr% gatggcag g cgaac ataal gtattact
gcaggcaatghgihécwglgbaertgbagnaatfgl atcgdeacty aéﬁmmgehlmgtaatagigtt\gagama@@,gmggaactaa

aatta%%taat gitgcgaat gaatqti 1200 aa %}ga g% aacaaag gicaattgga tagettaagt a tetta
ccaatacagg 1 ggt 4 Aaagcageag - ggc aaa aaaftaggcg aagcag aga

cottgtcgotayatgdcagca acatcaccac gaaagttgca ggeggtcagg ttgcgattgal380 gttaaataaa aacctcaaca
acttaactgg cattac aac caat acl440 ca ttc g ttg gtaaagatg tatttc att
aaagatggtt caggc (g%[% 5%%‘%%&9? ‘%‘% éa?%%‘c%‘éj a]c%ﬁtg& E%gg%ﬁ’db%? éﬁlgéhgagaaac
1560 caggatiaac-caagtyaiad achsgiinaa W@@ﬁﬁ@gtgaaam@i@agmahﬁa&‘@gtg@am
gataagaa ag tgtgaactat aatgtca ctttagcagg 1680 tacaaatggc acaataatca gaaatgttaa
agegggtg tg%%%&gﬁsdﬁ% s ?ﬁ@"f@cgatcaat ggtagccaat tatacgatat tgcaaacagc gtgaagaatg
caattggtgg 1800 ttcaaccaca agagatgtaa cgactggtgc aatcacaacg accaatattg gtggtacagg 1860
ttcaaacacg attgatgtg caatcagcag tattaaagat tcagcgacta aagcgaaaac 1920 cacgataagt gctggggata
atgttgtcgt +ax RURIE ) 30-aaactatgaa-gttgcgacag cgaaagacgt taactttgac
aaagtaactg&@ggg%gtI%Q§OAg{§%§{gagﬁ@§ggp@ga@g@ﬁggqg{gggl@ggtttgagc aataaagatc taaattcaac 2100
tgattttgeg accaaaggta tgcgac tgaagaacag ttaaaagcag tgattaccag 2160 taatatcacg gaagttgtgg
atggtaatgd' %ﬁﬁ@é%gﬁvd% fitta8gPattaagtigt 2220 aaataccaaa cctgacaata agaaccaaga ttcattgttc
ttaacgtatgracaaagaagps22@igaagaaacc acagatcgec taacgattgg tcaaacggta cagaagatga atactgatgg

2340
30 Primer R: Tol 5-ad-op-R3

Annealing: 50°C to 66°C
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49/76 PONP2008/053591 tattaaattc ttccatacca atgccgatac atcaaaaggt gatttgggta caacaaatga 2400

- ctcaagtgca ggtggtttaa actctacagc aattggigta aatgcgattg ttgcgaatgg 2460 tgcagatagt tcagttgett

taggtcataa caccaaagtc aatggtaaac aatcaattgc 2520 aattggttct ggtgcagaag 2540 (210> 10 <211> 1185 .
<212> DNA <213> Acinetobacter sp. <400> 10 cttgaacaat gttgcaagtg cgggtgacta caaagatgtt
gccaatgcaa gcaaaggtgt60 aaacgcaggt gacttaaaca atgcagttgt tgatgcaacc aatgcagcaa ccagcaaaggl20
ctttgcatta caagcagcag atggcgctaa agttcagaag aacctaggcg aagcagttgal80 agttgtcggt gccgacagca
acatcaccag, aaaagiigca.gdeaatcagg tigcaattga240 gttaaataaa aacctcaaca acttaactgg cattaccgtg
aacgatggaa ccaatggcac caatgg tcagtt aaagacggtt caggcaatac360
cattgcaggt gtagataaca cagcgttgac agttaaagat ggcagtggca acacagaaac420 cagcattaac caagcgatca
acacgttaaa tgcagggcaa.ggtgaaactg ataagtitqc480 agtgaagtac gacaaaaata cggatggtag taccaactac
aacagtatta ctgcag%&%gg%?ggtg%ggﬁpéc %tl:%a%lggauns:%gcgfég%ggcg t%%%g(:agca ggtaatagtg ttgtgaccag600
tggcggaadt-dhaatagiar atgitg CoapAyfigicaatgeaafigalg Tagiaacicd b0 8Q;agittadatiy gatagcitaa

gtacaggtct.t aca gaetttgats ta % ( )ca taac ttagg cgaagcagta
gacga??gtcé} §§§f§éﬁ§ g7 it e %ﬁtﬁ%ﬁ%ﬁ@ﬁ%ﬁﬁ%&gﬁtcmmo
caacttaach ggeeltacqunoaacgatgg AaCCaalgyC AT gyt caratpigaeROIBNaG tugtaeagatggtatitcga
ttaaagatgg ttcaggcaat accattgcag, gtgtagataa960 cacagcgttg acagttaaag atggcagtgg caacacagaa
accagcat'i%éstﬁ%g}é%i%éggﬁgcacgtta aatgcagcgc aaggtgaaac tgacaagttt gcagtgaagt acgacaagaa
1080 tgctgatggc agtgcaaact acaacaacat cacat ggca ggtacgactg caagtagcac 1140 gcaagatgca
acaacaggca agatcaccac aacaggtgga acaag 1185 <210> 11 <211> 603 <212> DNA <213>
Acinetobacter sp. <S40t ACE &t ot gtd KBgtitgatas el atgtod Schdkgcand deasaggtgte0
aaaggcaggharctiaagcralasagiiot t9algeasaRal0ca0can tergcRaR0aL A Gilingalta cRAYsaTCa]
atggcgctaa agttcagaag aacctaggc aagcagttgalSQ agttgtcggt gccgacagca acatcaccac aaaagttgca
ggcggtcadiy HGEHANTGAS 40T M AR A A B AHBR HIA BEttaadlag Tl aBESgNs Sacl Bttrshia gy cac300
caatggtica 36ioidaiid 41apaaaiaa-atiicagt BRAGAGINN GAA0ERAIRGI00 ¢alacaaol Yiagataaga

cagcgttgac agttaaagat ggcagtggca acacagaaac420 cagcattaac caagcgatca acacgttaaa tgcagcgcaa

ggtgaaactfeataay atgeusn R dagtbciy acaenarg ity dhggeasr totfaanadudvaasabacattggecagg540
tacgactgog-agcagiacas,aagaigcaas iacagacaag gicaccacaa caggtggtac600 aag603 <210> 12

15

PCR conditions

Polymerase: Blend Taq
Template DNA: pCR-XL-TOPO::Tol 5-13kb plasmid
Primer F: pUC118F
20 Primer R: pUCII8R
Annealing: 50°C to 60°C

Extension: 14 minutes

As a result of restriction enzyme treatment and PCR, a band of the insert having

25 atheoretical length was observed. This plasmid DNA was subjected to sequencing and,
consequently, the sequences of the both ends of the inserted fragment were found to be
completely consistent with known sequences. Thus, a genetic region comprising a
putative promoter, aad4, and Tol 5-ompA; ie., the genetic region of about 13 kb
comprising the 11,858 bp aadA-ompA operon (SEQ ID NO: 3), was successfully cloned.

30 In the nucleotide sequence as shown in SEQ ID NO: 3, a region comprising nucleotides

I to 106 is a promoter-ribosome binding region (SEQ ID NO: 29), a region comprising
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<211> 2928 <212> DNA <213> Acinetobacter sp. 51/76 PCT/JP 2008/053531 <400> 12 cagcaacgat
cggaactgac acagcaggta atagtgttgt gaccagtggc ggaactaaaa60 ttagtaatgt tgcgaatggt gtcaatgcaa
gtgatgcagt aaacaaaggt caattggatal20 gcttaagtac aggtcttacc aatacaggct ttggtttaaa agcagcagat
ggcaacaccgl80 ttaacaaaaa attaggcgaa gcagtagacg ttgtcggtgc tgacagcaac atcaccacga240 aagttgcagg
cggtcaggtt gcgattgagt taaataaaaa cctcaacaac ttaactggca300 ttaccgtgaa cgatggaacc aatggcacca
atggttcaac tgtgattggt aaagatggta360 tttcgattaa agatggttca ggcaatacca ttgcaggtgt agataacaca

gegtigacagdaQ Hapagats %C?@%@C%at%é‘%%%a%%%a %%H?ggg% %%%gﬁé%%?gcn%%%ﬁ%%&fﬁ%gggﬁcaag9

tgaaactgac aagtitgcag tgaagtdcga caagaatgct gatggcagig caaactacaa’caaca
cgactgcadg fdgtstgedm Jatgeaagah0:caggcaagat caccacaaca ggtggaacaa gcttgaacaa cgttgcaagt
gcaggtgact660 acaaagatgt tgccaatgca agcaaaggtg taaacgcagg tgacttgaac aatgcagttg720 ttgatgcaac
caatgcagca accagcaaag gctttgcatt acaagcagca gatggcgcta780 aagttcagaa gaacctaggc gaagcagttg
aagttgtcgdigegslacade@acatcaataddt caadagiadgh gatgdadan-gitgcgatig agiaadtiamaaddaicaac
aacttaactg ggca gaaatggttc aactgtgatt ggtaaagatg960 gtatttcggt
taaagatggt At SYeeatto fadhtaac acagcytiga 1020 cagttaaaga tggcagtgge aacacagaaa
ccagcattaa ccaagpgsierdacacgiiadrl080 atHcagagtasaggiganacidatnrpgtigGagigeagicgacaaaaat
gctgatggca 1140 gtgtgaacta caacaacatc aca}é}gga%a gtacgactgc aagcagtaca caagatgcaa 1200

ctacaggcddAtesitcand Beaitdoasrhaget 8 S St 1980 Mt deigtbtfigccaat
gcaagcaagg9iutaansdd aagtoactia aagaatecay 1320 6246 POTHPAQ38/053R3ittotigatgc
aaccaatgca gcaaccagca aa\lgﬁtttgc attacaagca gcagatggcg 1380 ctaaagttca gaagaaccta ggcgaagcag
ttgaagttgt@ﬂ%i&@é Tt aAdAéa A 490 Uacaisatt ¢ g&abf%@@gﬁaﬁarﬁg‘&gﬁ%é f#sHdaccte
aacaacttag Q0L (igogRltae S8R0/ IEAAGCRARI-0F AREARIIY UsRAGIgIGAN0gIARRY PRRYAtgTtatttc
agttaaagac ggttcaggca ataccattgc aggtgtagat aacacagcgt1l620 tgacagttaa agatggcagt ggcaacacag

aaaccagchi i aeEiHY Sate SEesEytt 68T t Bﬁ@@'ig@ga%’g’@ﬁhf@é@@é(taﬁr@flﬁg@aéﬁggﬁl@t&tfgacaaa
aatgctgatgd /40, 191983 41ARRACIACRALRNIILRINAGHE Pg%@(z%%p?gg ACRGIFIAILRID

caactacagg caagatcacc acaacaggtg gtacaagett gaacaatgtt gcaag 60 gtgactacaa agatgttgcc

aatgcaagdeld@sgiitgitiad-dieagdtaan ttendcdatg- 192 HHdtigada-tyead ccurdclgc gaecaigoaaaggctt
tgcattacag 4eag6aaaln SR BEE HaaagbIicAlAPAC.CLaRICYRRG G20 ga3gh dgitggtgey gacagtaaca
2040 tcaccacgaa agttgcaggc ggtcaggttg caattgagtt aaataaaaac ctcaacaact 2100 taactggcat taccgtgaac
gatgbaacealatyprabo oy oA ngoa dtBRaanltygaettcggttaaa gatggttcag gcaataccat
Jraggiota ataadioBnZZep SAULGRCaL IBRARRINNCAGINNG RS AFPABGEAY iARRaR grgatcaace
2280 cgttaaatgc agcgcaaggt gaaactgata agtttgcagt gaagtacgac aaaaatgctg 2340 atggcagtgc
aaactataaerddtgrescrid by grdlaaatgh cacsatahtoags a2 400 aty tlanadd Jycrtgeidly Bdticaacat
ctactgatgc aatggt t a ttgc aaac t aatgcaa. ttggtagtte aaccacaatt
antacaacd B B B B Caccagia
taaagattcatgogactasagbsgaadatche gytazggonigggsatpaty 2840digtcyttachtegygtdde. datgcagatg
gctcaacaaa ctatgaagtt agcga 2700 53/76. Pei JP2008/053551, .aagacgttaa ctt aa gtgactgtag
gtag?g‘ttgt tgtagatgggt%gga%%%%a'tgg%8”&%‘2%%5%‘9%%3%5 aga%‘aecggcg:ztflg8’3%%9?55%%&%&%%@gt
caageggega @82¢¢agkagacoasgitnadadsglgtcigk gatg cgnahggiigm adntyatdagutigoaigiga 2880
agtacgacey, 2qaidcion! 9cRglcen gelaragerp (ANacty 2928 <102 19:5R112 12052127 PNA

be associated with the addition of adhesion. In the DHSa::aadA strain into which aad4

oGO

had been introduced, bacterial cells were long and thin, and the cells were linked to each

25 other af their poles. Both fransgenic strains were apparently different from the wild-
type strain in terms of morphology, which indicates morphological changes resulting
from introduction of the adhesion-associated gene.

2-2: Morphological observation using electron microscope

In order to observe morphological changes resulfing from gene introduction in
30 greater detail, 3 types of strains (i.e., DHS0:: aadA, DHSa:: aadA-ompd, and DH50 WT

strains) were subjected to morphological observation under a scanning electron
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<213> Acinetobacter sp. <400> 13 cagcaacgat cggaactgac acagcaggta atagtgttgt gaccagtggc
ggaactaaaa60 ttagtaatgt tgcgaatggt gtcaatgcaa gtgatgcagt aaacaaaggt caattggatal20 gcttaagtac
aggtcttacc aatacaggct ttggtttaaa agcagcagat ggcaacaccgl80 ttaacaaaaa attaggcgaa gcagtagacg
ttgtcggtgc tgacagcaac atcaccacga240 aagttgcagg cggtcaggtt gcgattgagt taaataaaaa cctcaacaac
ttaactggca300 ttaccgtgaa cgatggaacc aatggcacca atggttcaac tgtgattggt aaagatggta360 tttcgattaa
agatggttca ggcaatacca ttgcaggtgt agataacaca gcgttgacgg420 ttaaagatag cagtggcaac acagaaacca

gcattaaccs gegalFAaF AOOtRAAEHSH LAICICRREMIGIRACIIRE RaYLIIgEAN Lapagiacea aagRatgct
gatggcagtg540 tgaactataa caatgtcact ttagcaggta caaatggcac aataatcaga aatgttaaag600 cgggtgctgt

gacctcaadstetiacthahyeyatciatiytEgeEahaee thymaing68s. daigabagegt gaagaatgcea attggtggtt

caaccacaay agalgipAROTIEIEsAA LA IsA5A90RA RAAIIAY! RlRCA0R GRRRGAEHAl doalagtaca
atcagcagta780 ttaaagattc agcgactaaa gcgaaaacca cgataagtge tggggataat gttgtcgtta840 catcgggtac

caatgcagdirggeteeradasicae el tgalagl injogacsydie dsagary ta 00084 (78 gt titgficaa agtdackgle ggtaatgttg
ttgttgataa _ aag960.gt : tcaactg attitgcgac caaaggtaga
IR LY LR L C R R S S G R
acaaggtgaa tmitagigagataddtigtaa alacbaagecigécadtaay aaotargatt EP40l dattgticthascgtatgac
aaacaagglc aagaaaccac agatcgccta acgattggtc 1200 agacggtaca atgaat actgatgqgta ttagattctt
contacoadt A T e e R e e e
1320 ttggtgtatdaltgeyattytt Gegddigoty cagatadyttaagitqatita geicstandact 380 certiagicagiggtaaacaa
tcaattgcaa ttggttctgg t aagct ttaggcaatc 1440, aatcgatcag tatiggtaca ggcaataaag tcactggiga
tcattcgggt}'%t((:%qa()tf%%%E%% 5&%@5&%&‘%& agafﬁaflﬁéﬁg%é%&gc{%%ﬁgﬁ%éﬁ c%sag Eg%bgditta 1560
cagatpacagtitaftadit ggapacabigricatcaaaicitatigelggt it agtagiap 60 4gbatdasrJdilteagntgea
acgacaggtg ctggtgagge aggctatgec ttatctgtag.1680 caacaaafgc agataaagce gegatcacta aaactacgtc
AR R o U e s S P A s T
attcagatgedgigaadgiirgeacagtipa-argcgetoggdaacadasii glassgnasie 36 Wanastacatt gaioascagt
ttgggtggta acgctaaagt aaatggagac ggtacgatta 1920 caggaccaac ttataatgtt %ctcaaggta atcagaccaa

aa
tgttggtgat GERHA &Y 1 8% Latrataaleuethal o i eppeatttiah dlcgactgt tetaatggte 2040

agaatattgt tgtcagqaathaqoesasataisagaly tie-anacaastabaaagiaisan 200 eppearaage gitgacagtt
gattct?gtca aagcgggtga tacggttctg aataatgcag 2160 gtattacaat tggcaataac gcagttgtat tgaacaacac

tggattaaclHAR I B PoG BEPrecBErFTI PICESIS 1945 GREARERY G GybaTEg AP

caggcaatag:AaceatiGaamaioiiusod 423 AeaA0RAR IR atRIN aRadiGaacHhaRaLaGaRIggacagcgea
attaacaat? 2340 tgaataacaa tgtaaatgag cttgccaaca a%gd%gttaa atatgacgat gcatcaaaag 2400 ataagatcac
al

t
acttggtgg @éﬁ@&\%@ﬁ&@f’é@a%ﬁ’é SHaEnaRgRg ARk SABG clgugbtra HgyRcnaa§atgeigtga
atggcggtepraitofgdant:acaacaas 3520 RagHgalea gancacaaelaRlaiagesalalcraaaa fgatgttaac
aacggtactg 2580 ttggtttggt tcaacaagca ggtaaagatg caccagtgac ggttgcaaaa gatactggcg 2640
otacaacobl GakigHGaguh gty Bera oy TastgRehdoroiaqumag s Briéaglgddancatct

aaag@tgcwfé%ta&te%f@%&%@%@@é&@%? 760 aagcggtagt caattatat ggtggtgggg caggttatga
caacattaca ggtagcttca 2820 cagcgccaag ttatacggta ggtgactcga aatacaacaa tgttggtggc gcaattgatg 2880

cattgaatca agcaghtehcqestiaats euahamg s aatyttnge asvsanythgindadyataabgeatt cdgfattacc
aacaaccg@ﬁ%‘i@?@a@%ﬁ%ﬂ?&@dg9&2;%%9:?1'889 JIANIACIG I9GYRII0R!E G {9 flopg,cpgcatatat
cccaggtaaa tatacctatg 3060 cagcaggcgc adcttaccac ggtggtgaaa atgcggtagg tdtgacttta cgtaaaactg
3120 <210:delancpy Bscddsit <ptDer DINA <RiigseAtinetbbartbnsgthar@@ar«i2e] > Alise, fedyure <222>
(3231).. ( < | t,<220> > misc, feature <222> (3247)..(3247) POT/JP
2008/053%%%%1)< 2\%‘%%?{r?sﬁ@c%%o%"?ﬁ%%%@%%“ﬁnié‘é%eaastﬂ?eapp@n‘;agé%%lg' %)

25 Thus, introduction of the aadd gene and the aadd-ompA operon of the

Acinetobacter sp. Tol 5 strain into the E. coli DH5a strain resulted in changes in the
form of adhesion.

Further, differences were observed between adhesion forms of DH5u::aadA-

ompd and DHSa:: aadd. In the DH5a:: aadd-ompA strain, while each bacterial cell

30 independently adhered to a carrier and formed a uniform layer, a multilayer was not

formed via agglutination of the cells. In contrast, in the DH3a::qad4 strain, bacterial
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<222> (4106).. (4106) <223>n s a, c, g, or t <400> 14 ctttaggcaa tcaatcgatc agtattggta caggcaataa
agtcactggt gatcattcgg60 gtgcgattgg tgatccaact attgtaaatg gtgcaaacag ctactctgtg ggtaataacal20
accaagtact tacagatgac actttcgtac ttggaaacaa tgtcaccaaa actattgctg180 gttcagtagt attgggtaac
ggttcagctg caacgacagg tgctggtgag gcaggctatg240 ccttatctgt agcaacaaat gcagataaag ccgcgatcac
taaaactacg tcaagcactg300 gtgctgttgc agttggtgat gcgtegagcg gtatttatcg tcaaattacc ggtgttgctg360
cgggtagcgt agattcagat gctgtgaacg ttgcacagtt aaaagcggtg ggtaaccaag420 ttgtaacgac tcaaactaca
ttggtgaacagittoggiaadascaninas gaaateratdharqoiacyatdacrggacea asttataato geicaagg

taatcagacc aatgttggtg540 atgcattaac tgcgcttgat aacgcaatta atactgcggc aacaacatct aaatcgactg600

titctaatgy teaeastatcligtagndepacsatiiafgesyttdhe ©Hugataact660 atgaagtatc aacagcaaaa
gacttgacagitgattaigl-rapagrdggt dalacagtiar 2Qgaataatgc aggtattaca attggcaata acgcagttgt

attgaacaac actggattaa /80 ccattagtgg tggaccaagt gttaccttgg caggcatcga tgcaggcaat aaaaccattc840
aaaatgttgc gaatgcagyrdrittrasvayateagenn cdhagggosaigen tagedooolostinaaddhaguhtaac
aatgtaoaat%g%%tﬁ%cﬁ%W%B%%@%;@Eﬁﬁ%‘?981%%98@?&%%9@}géﬁgﬁkﬁ&%?%%% @99%%30
tggtacaaca atcaccaatg 1020 tgaaagatgg tactgttgcg caaggttcta aagatgctgt gaatggcggt caattgtgga 1080
atgttcaacasdtasigtigttstagamcacaaxdtgatattathcaathicaan datigatasta 144057 /16 tKNRIDOSQ535D1
acaacggta}g,1 t%gggtttg gttcaacaag caggtaaaga tgcaccagtg acggttgcaa 1200 aagatactgg cggtacaacg
gtgaatgtcg c?ggaacaga tggcaaccga gtagtgacag 1260 gtgttaagga aggtgcagtg aatgcaacat ctaaagatgc
tgtcaatggt agtcaattgal320 atacaaccaa ccaagcggta gtcaattatc ttggtggtgg ggcaggttat gacaacattal380
caggtagctt gggggscggieasfgttatacgg taggtgactc gaaatacaac aatgttggtg 1440 gcgcaattga tgcattgaat
caagcagatc agcé tgaa tagcaaaatt gacaatgtcal500 gtaacaagtt ggataacgca ttccgtatta ccaacaaccg
tattgatpat gtagagaaaa Hacfdasigigartige lggtaisges:gifgegatgBotop gaataay coseatatgieanaggtal620
aatataccta gc&gca C gcagettacc acggtggtga aaatgcggta ggtgtgactt1680 tacgtaaaac tgcagacaat
ggtcgttggt fctgda a%%‘gt%%gtgtagct gcagcgtetcl.740 aaggcgatgc aagtgttcgt atcggtatca geggtgtgat
tgactaattc actcgacaggl8RQgaadatetie gagicticciitiaiicga naattittta aghgagraaamaaigaangs1860
tttaacaaaa aaattatqtt tggtgtattc agcggtcttg tgatgtcatt gagccatgct1920 gctgaagtcg aaagtgcaaa
tacgcaagaﬁl%\‘%é‘ﬁt t taﬁgdﬁ@gﬁgﬁijgt 1980 ttaaaacaag tgaaccgtta tgaatatgac gatgtcgcac

gtttagacaa gggattancrRdaaanaiGadaHearcaatiie aasaglcelCamtoioigaandtet tiaraghe2100
aagacatgga attatgtatt %?tattc tgagqcctaact caaaccaata taagcgttgc 2160 caattacgca ta%atttt a
9

taagdlataC VHERGAH QLA Yotdai 20 seeapttdag Herad bRt gedan aieritagt

ctgagactga geanacaast 280 cirarassieaiaaesagLe. tgcaagtgtt tigttitatt ttgatcatgc ggataaaaat 2340
ggtgtaaaga acgctgaagt gattcgtaaa atcgcagatc agattaaaca atctgat%cg 2400 aatagccctg tttttgtggce

tggatatact gatcgtttdy Gatcatieangiatadccdashéd sEhrevebrip»ddgrshasaqroplate (Iwaki) in

amounts of 1 ml each, and incubated at 37°C for 2 hours.

5. The suspension in the wells is completely pipetted out. In this case, care
20 should be taken so as not to scrape the plate with the end of a chip.
6. Wells are washed with 1 ml of BS medium for the MATS test, and the plate is
then air dried.
7. 1% Crystal violet is added to the wells, and incubated at room temperature
for 15 minutes.
25 8. 1% Crystal violet is completely pipetted out, the wells are washed twice with
1 ml of BS medium for the MATS test, and the plate is then air dried.
9.1 ml of BS medium for the MATS test is added, and uitrasonication is carried
out under the conditions of OUTPUT= 4 and TIME= 20 seconds to disperse stained
bacteria in BS medium.

30 10. Asgp 18 measured.
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cgtttatctg cccaaagagc gaatacagtc gttgaactct tgaagcaaca aggcattcgt 2520 ggcgagcaaa ttcagtacag
tgctgaaaat aaaacagatg tgtaccaaaa gtgcgcaggg 2580 atcaataaaa agatccaact ggttgaatgt ctagcaccta
~accgtcgtgt gaatatcacg 2640 tggtaagtct tatttattca atctaatttt ggataatcca aacaaaaaac gatatgtgtt 2700
ccacattatc gttttttgtt ttttgagcag gtgttgatta aaaaatca g gagctgatga 2760 gattgcaaaa atttccaatt aatttaaaac
aataaagtac gcaaatgatg aaaaaacagt 2820 tgtgttaatg attggcttgg ggtttacctt tctggcacaa gcatttgata
aaaaagtaat 2880 gatatttcga ttatcaatat ttgagcttct atgaatagag atatttata aaattaaatt 2940 tagtgattat
tgttaaatga taaatatigldtalianase MaaasaaltAcAlagRa-A00 Qitttatatetaatcideem o iro cathalattaaata
tcaatattca tttatctcta 3060 aaccctgttg aaatataagt aaacacgtct tgtttaaaaa aagatcatac tcaaggtcat 3120
tggttctacgbﬁlafa{é{tata gtatgatgtg tacatatttc gactgattta ttgctatatc 3180 agttttattt agccagagtg aatctgattc
atttcaagct caaacaatgt nggaaataca 3240 aatgccrigac tatcgttcaa aaacatcgac acatggaaga aatatggctg
gtgcacgtgg, 3300 cttatggcgt gcaacaggaa tgaaagatga agatttcggt aagcecgatta ttgcggtagt 3360 caactcattt
acccagtttg 1§ettggtca tgtcéécctt jmaagatttag gtcaactggt 3420 tgcggaacaa atccaageag ctggtggtgt
ggcaaadgaa] titaatadca tigeegtgga 3480 tgatggtatc gcaatggggce atgatggcat getgtattca ttgecttcac
gtgatttgat 354@kgcagactct gicgaatata tggtcaatgce acactgcgca gatgccatgg tgtgtatttc 3600 aaactgtgac
aaaattagcc cggpgatgtt aatggcagcg atgcgcttaa acattccagt 3660 ggtgtttgtg tcgggtggac caatggaagc

gggtaaagtt-aaaatcegtg-gtacagaacg 3720 tgcaattgac ttagttgatg cgatggtggt tgcagccgat gataatttta
cagatgaaga 3780 agtaaaagaa tacgagcgtt cagcatgccc aacatgtggt tcatgttcag gtatgttcac 3840 59/76

POTIP(40081053551, AosgeciionPigaial igacagaage piggagly aacsen aaplagic 3900

aacattagca acgcatgcta accgtaagaa actatiCgaa aaagcaggtc gaattggca aaacgccatt
atgaacaafagattdcatig gtatiaccacgitdghtogtrdO20napocdangba tefldtgpansatgecatijae goidgatatt
gcgatgggtg gttcaaccaa 4080 taccgtattg catttattgg ctgctnccag tgaagcaggt gttgacttta cc atga 4140
cattgacot H BRI Ao AR Who ] Ea e Aen H500 bt Aad o
atcgtgccogriggeatcatyiceaticteghgigaatigigad2oésicgtgcagdittatiagatacealeg gtacameasigigoat
gagcacacct taaaagatgc 4320 attggataaa tgggatatta ttcgtacaga agacccagtg gtatatgagt tettccgctc 4380
agcgccag g@?&?ﬁ&f ect%%%é%ﬁ&"é%&? aOQSFS&Cf%¥aéEé?d§5W43 Sfd@tc‘?gaf”é di5acag
gtgtgattcoidtgeioatneiatgetiteh gtaaagatgg 4500 tggcttggca gtattgtatg gcaacattge tgtagatggg tgtattgtta
aaacagcagg 4560 tgttgatgat tcaattttaa aatttaatgg aactgcacga gtatttgaaa gccaagatgc 4620 tgcagtagat
tcaattttag gacatg&aﬁﬁaﬂ&a@%ﬁ@aﬁg%&wge@gﬂfaaf&@ﬁﬁua%%Ofaa%fgﬁaﬁéé%&é@@gh%e-cg ca
ggaaatgcfthta-asxg?)ga(zﬁatgiéa@&taﬁ@m&%@@@ﬁaag%§tﬁs@@@@&m@tgmﬁ@@g%@ag%tsﬁ%g@gaﬂtct
ctggagattc 4 ttctggcctt tcaattggtc atgtatcacc tgaagagct gaaggtggtg tgattggatt 4860 ggttgaagat
ggtgamgaoWgéaaﬂb%%@t&aé%ﬁg@té&fé&%ﬁﬁ&ﬁ@%&@%@%dcggaftg%aggt iy EteaEiREa g 4951
<210> 15581 Be ka1 5 4b 2N ARLARL NGNS INBGENs SRer £GEIP2008/053591 <220> <221>
misc_feature <222> (13288).. (13288) <223> nis a, ¢, g, or t <220> <221> misc_feature <222>
(13354).. (13304 AE3M4ER tesly WeieaporfSrmpsy nfisierrdaraasnss, (HIOREs)up4ias) <223> n
is a, ¢, g, Phd 5400nHE SiBAsasaAallaliiac-t9etaRAGC IlsRatHhalGeacIacc tgacttacggO tecggttgag
tatacacagc gacgatttcg tggtcagttt gaatcagtgc tgctaatgct120 gaagctgcaa attcgggtgt gcctgcaaaa
atgatcttca aaggttgtgc tcagattaaal80 ttttaaagtc aattatagca aacatggttc tatggtggga ttttcaaatg
aaaatttga@&éggggﬁ%ﬁg;g%@ﬁtt aattatatta ttttgacaca aagctattta tttatgattt300 tgacgtatct atagatctga
tatgtttctt ttgattaatg aatttgatga tattttgatc360 gcagtatggg tgatattaaa aaataatgtg atttaaatca catttaatag
actatgtttt420 ataahaatit bretchite wasadEl graettsoihigdaand g atdignasonemgigt titaagtt
ttictagaca. gagtigataa atattactca gaaaaacacadb40 aagtagtgaa agataaaaat aaaaagctat taagaaaaat
tgtaaacaca aagaatgtaa600 acttaataaa atataatttt gaggaatgag tcacacttat ttttaacaaa tgtgacaaaa660
tttgtcacat aattaattag Aaataaugratttalgtancsactacas taddgdgtat#20 bacitatahqtadtetgotd taghtgtaaa

atattaaaaa t tg%? taa tafagcttaa 80 ticaaasaa attaaaccaa tiggtttaaa agttaaaaaa agtgaaatat
atctcatttt840°61/ tttgattgct ttaattgtat gtaaattgit aaataaaaaa aattgtacat tttatatgca900 ttgctaaagc

agaacctact gcccadadty catbidota&dYdaanal tiya tatgaathangsd sitctaganad tgatttggaacigogadttty
ttggcatgggegglp%g%ﬁt(a: E%%git&%%cal]l%ngéso value at this time was defined as the initial ODggg

25 value.

4. The cell suspension in a glass centrifuge tube was allowed fo stand at room

temperature for sedimentation of the formed aggregates of celis, and changes over time
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aaagggaaaa ccaaatctac gacatcaaaa tccaaagcta aatcattatc ttcatctgta 1080 atagttggtg ggataatatt
aacaacacct ttatctttaa tagcagctac tgttcaagtt1140 ggagggggaa ctaattctgg aacaactgct acagcttcta
cgaattgtgc agacttatat1200 aattatcaaa atcctgagaa ctcaggctct ggagcggctg ggaattataa tgcaggaaat 1260
ccaagtgtgt gttcgatcgc tataggtgaa aacgcacaag gtggtacttc tggaactgga 1320 gggtcgccag ggatagcgat
aggtggaaat tetaaageta cgggtggttt atctgttgct 1380 ataggcggat atgctcaagc gacaaatgtt ggaagtattg
ctttaggcac agcagcttta 1440 tcaagtggtt ttaacagttt agcaatatcc agacaagctg ctgcaacgaa taactattca 1500
atagctataghgiacagsilc agilcgana agralaea! copltgriakgaggcattca 1560 acgaatgat ctggagatca
atcgatagca attggtagct cggatgctgt taattcagca 1620 acagcaacaa caacatacga tggtacaaca aatactcaag

catcaggtag taaatcyattFoBOreRHRER G HHaaEghEA it dRSE s Mah sEcadtyEaeRp P YgHEggatcy

1740 gtaqgﬁg(giﬁg%tﬁgg_taattcttat cttactggtg taggtgcatc agctacaaat1800 ggtgttgtat ctgttggaac
ttcaactgca acacgtcgta tccaaaatgt agcagatggt1860 tcagccgctt cagatgetgt gacagttgct cagttggata

aagcttatga tgatacaaat 1920 ggtcgtttag ctgctgcttt aggtacaggt agtggtgctg cctataatgc agcaaacaat 1980

acatataccg ctccaacgaa tattg[glglgcg%%?&%g_tg t astt a]t atgcaatt 2040 aaagcaactc aacgaagtgt
agtcgetgod ggaaaldtig @%gtiaeeee—gaegqeagﬁ%ﬁégg%&g&%aat@ncgta ttcggttgct acaagcgcaa
caccgacgtt tacaagtata 2160 PO11JP2868I53B8620 aaagcagcag catcgagaac agaagtagca gctggaagca
atgtatctgg tgtagtaaaa 2280 acgacaggcg caaacggtca agacgtttat acagtaaatg ccaatggtac gactgcatca
2340 gcaggttctt cagcagttac cgtaacacca ggcacgaaag atgcaaataa tgtcactgac 2400 tataaagtag acttatcagc
gactacaaaa accgdisacadaaaggigtagaidiaabh 2460 aatgctgtag ataccgcagg tctaaaattt aaaggtgata
cagcaaccac aagcaatacc 2520 aagaaattag gtgacaccgt ttcgattac cga acattagtac agttgcgaca
7580 26219010 DL AT S e TR LI BB RS UL ReH JE4d SCLONi D tacoacgat
taacaatge ggtgtaneaghcipaicsaDtisacgetiggt 2HOQgaigitgitadtaataanac Alcadggtdti-aatactogg
gtaaagcgat tactaatgta 2760 gcagcacca aataacac agatgctgct aacaagaagt atgtagatga tgcaggtaca
26200 goaHAHE: S Ui gt 6 AN Hohban Mo HRRCUAR T g kg S8 NGOG cagtigatat

tgttggticajapedgeaasa faagiacanaagiaaatica 946 ggeaaagiaglaagiigcastaiceaatacadiggacttag
gtactacagg tagcgttact 3000 acgggttcaa ctgtaattaa caatactggt gttacggcaa ctcaggttac cgcaaacaaa 3060

gtcacaatdd ataatgcacc aacagcaggt acagatgcga ccaacaagac ttatgtagac 3120 tcaaaagcag cagcatcaag
aacagaagtc gcagctggaa gcaatgtatc tggtgtagta 3180 aeaacgacag gcgcaaacgg tcaagatatt tatgcagtaa

atgccaatgg tacgactgca 3240 tcagcaggtt cttcagcagt taccgtaaca ccaggcacga aagatgcaaa taatgtcact
3300 gactataaag é&%?éﬁ&aae&aee%%&%éa ceHatH ﬁeagas%%&t g a0 A4
tagatactogAepicinaaR, tiRaagqieRtanrageaac cacaagcaat 3420 accaagaaat taggtgacac cgtttcgatt
acgggtgata cgaacattag tacagttgca 3480 acaactgatg gtgtacaggt taagttaaat ccaaacttag atttaggagc
aactggtagc 3540 63/76 PCNP2008/053531 gttaaaacgg gtaataccac gattaacaat gcaggtgtaa
cagctgacca agttacggtt 3600 ggtggtgttg ttattaacaa cacatcaggt attaatgctg gtggtaaagc gattaccaat 3660
gtagcagcac caacaaataa cacagatgct gctaacaaga agtatgtaga tgacgcaggt 3720 acagcattaa ccaatttggg
ctttggatta aaagcgcaag atggtacgac tgtgaacaag 3780 aaattaggtg aagcagttga tattgttggt tcaaacagca
acatcagtac aaaagtaaat 3840 gcaggcaaag tagaagttgc actatccaat acattggact taggtactac aggtagcgtt 3900
actacgggtt caactgtaat taacaatgct ggtgttacgg caactcaagt taccgcaaac 3960 aaagtcacag ttaataatgc
accaacagca ggtacagatg cgaccaataa aacttatgta 4020 gactcaaaag cagcggcatc aagaacagaa gtcgcagctg
gaagcaatgt atctggcgta 4080 gtaaaaacga caggtgcaaa cggtcaagac gtttatacag taaatgccaa tggtacgact
4140 gcatcagcag gttcttcagc agttaccgta acaccaggca cgaaagatgc aaataatgtc 4200 actgactata aagtagactt
gtcagcgact acaaaaaccg atattcaaaa aggtgtagat 4260 gcaaaaaatg ctgtagatac cgcaggtcta aaatttaaag
gtgatacagc aaccacaagc 4320 aataccaaga aattaggtga caccgtttcg attacgggtg atacgaacat tagtacagtt
4380 gcgacaactg atggtgtaca ggttaagcta aatccaaact tggatttagg agcaactggt 440 agcgttaaaa cgggtaatac
cacgattaac aatgcaggtg taacagaga tcaagttaca 4500 gttggtggtg ttgttattaa caacacatca ggtattaatg
ctggtggtaa agcgattacc 4560 aatgtagcag caccaacaaa taacacagat gctgctaaca agaagtatgt agatgatgca
4620 ggtacagcat taaccaattt gggctttgga ttaaaagcgc aagatggtac gactgtgaac 4680 aagaaattag
gcgaagcagt tgaagttgtt ggtgcggaca gtaacatcac cacgaaagtt 4740 gcaggcggtc aggttgcaat tgagttaaat
aaaaacctca acaacttaac tggcattacc 4800 gtgaacgatg gaaccaatgg caccaatggt tcaactgtga ttggtaaaga
tggtatttcg 4860 gttaaagatg gttcaggcaa taccattgca ggtgtagata acacagcgtt gacagttaaa 4920 64176
PUIP2008/053531 gatggcagtg gcaacacaga aaccagcatt aaccaagcga tcaacacgtt aaatgcagcg 4980
caaggtgaaa ctgataagtt tgcagtgaag tacgacaaaa atgctgatgg cagtgtgaac 5040 tacaacaaca tcacattggc
aggtacgact gcaagcagta cacaagatgc aactacaggc 5100 aagatcacca caacaggtgg aacaagcttg aacaatgttg
caagtgcggg tgactacaaa 5160 gatgttgcca atgcaagcaa aggtgtaaac gcaggtgact taaacaatgc agttgttgat
5220 gcaaccaatg cagcaaccag caaaggcttt gcattacaag cagcagatgg cgctaaagtt 5280 cagaagaacc
taggcgaagc agttgaagtt gteggtgccg acagcaacat caccacaaaa 5340 gttgcaggcg gtcaggttgc aattgagtta
aataaaaacc tcaacaactt aactggcatt 5400 accgtgaacg atggaaccaa tggcaccaat ggttcaactg tgattggtaa
agatggtatt 5460 tcagttaaag acggttcagg caataccatt gcaggtgtag ataacacagc gttgacagtt 5520 aaagatggca
gtggcaacac agaaaccagc attaaccaag cgatcaacac gttaaatgca 5580 gcgcaaggtg aaactgataa gtttgcagtg

aagtacgaca aaaatacgga tggtagtacc 5640 aactacaaca gtattactgc aggcaatggt aacggtactg cagcaacgat -
canasactnare R700 acanranata ataatattat Anaceantane Aaadaactaaaa ttantaatat tnecaaatanat R7A0




69/76 POPJP2008/053591 gcgatggctc tggaatcagc accatatgtc ccaggtaaat atacctatgc agcaggcgeca
11700 gcttaccacg gtggtgaaaa tgcggtaggt gtgactttac gtaaaactgc agacaatggt 11760 cgttggtcga
ttacaggcgg tgtagctgca gcgtctcaag gcgatgcaag tgttcgtatc 11820 ggtatcagcg gtgtgattga ctaattcact
cgacagggaa gatetteggg tatectttt 11880 tettcgaaaa ttttttaaga gagaaaaaat gaaagcattt aacaaaaaaa
ttatgtttgg 11940 tgtattcagc ggtcttgtga tgtcattgag ccatgctgct gaagtcgaaa gtgcaaatac 12000 gcaagaaatc
cattttcctg aaatcaaaga cagctattta aaacaagtga accgttatga 12060 atatgacgat gtcgcacgtt tagacaaggg
attaaccaaa gatcagattc gccatatttt 12120 gggaaatecigagétctctg aaggtetttt tgcggttaag acatggaatt
atgtattgga 12180 tattcgtgag cctaactcaa accaatataa gcgttgccaa ttacgcatag attttgataa 12240 gcaataccgt
tcagacaatc tatattggaa aggtgaacaa tgccaaggct taatggcttg 12300 ggggattaat aatcagtag agactgagca

cacqacoa gcaccigalg gagqaidge 12360 fP9IAA Wala Aal9800a aaaadgdl dlpangiocs

ctgaagtgat 12420 tcgtaaaatc gcagatcaga ttaaacaatc tgatgcgadt agccctg ctgg Og\tatactgat
cgtttaggat aatiteabttitaiace gaogtitatbigec b amagaigrgaz 412540 tacagtcdit gaaotbitgasagraataagg
cattcgtggc, gagcaaattc agtacagt 00 tgaaaataaa acagatgtgt accaaaagtg cgcagggatc aataaaaaga
N A DL IR RIS R R s S
taatccaaataaagaacgaicafgtgtibesi cattatpgitttgttttt 12780 tgagcaggtg ttgattaaaa aatcaaggag
ctgatgagat tgcaaaaatt tccaattaat 12840 ttaaaacaat aaagtacgca aatgatgaaa aaacagttgt gttaatgatt
ggcttggggt 12900 ttacctttct ggcacaagca tttgataaaa aagtaatgat atttcgatta tcaatatttg 12960 agettctatg

aatagaga c ttttataaaaltheaattiag gakatglisgaatgalaanl 30201856 R THRAQNL3HS358vatlattattta
ttaaaaaata aaaaalggtt catagaagtt ttgtgtctaagta gcgtgt 13080 tagcgﬁttata ttaaatatca atattcattt atctctaaac

ctgtigaad PRESGIRALYF I dHeG G A RAHERNY Alche &uia d6ieattig Hetacgtta acttatagta 13200
tgatg gtac atatttcgac tgatttattg ctatatcagt tttatttagc cagagtgaat 13260 ctgattcatt tcaagctcaa acaatgtngg
aaatacaaat gccngactat cgttcaaaaa 13320 catcgacaca tggaagaaat atggcetggty cacgtggcett atggegtgca

acaggaatga 13386 -adgiigBsithRfsRidy 8cdantiritghtajicka Beateiacdleadiitgensulineciggteatgt
CC&CCttaa%ﬁ@ﬁEﬁQﬁé@t@@&&&%‘i@ﬁQW%QW%@(Q)?%QQ(?FQgtgtggc aaaagaattt aataccattg
ccgtggatga tggtatcgca atggggcatg 13560 atggcatgct gtattcattg ccitcacgtg atttgattgc agactctgtc
gaatatatgg 13620 @ahigideagitiing hpecieingt seatrmsaeiigandad Bitbldedday 1:3680

ggatgtiaal ggcageanty pacanacainergianl ailaten aalaosecan 1974090880000 agagitasa
atccgtggta cagaacgtgc aattgactta gttgatgcga 13800 tggtggttgc agccgatgat aattttacag atgaagaagt

aaadgaatdbeghpeigiedy 1386meatgtchadd atytdhftdlgitdydtangttcacationaapyaty hadctgtttga
13920 cagagonatt anaotigicadiaccagoas aigatisgac aliageaand calgeigacc 13880 glaagapact

attcgaaaaa gcaggtcaat tggttgttga attggcaaaa cgccattatg 14040 aacaagatga ttacacggta ttaccacgtt
cgatcgcaatitesaatidinetingguapely {4100 seatavyertgatatigeg atgggtggtt caaccaatac cgtattgcat
ttattggctg 14160 c t C cat fgatcgttta tcgcgtaaag. 142 cctgtatt
atgtaaagtt gacctg§§5§%§°"§§§g§§‘3§5}%%%%§%ggﬁgga%%@égfi‘ﬁé ggstaag‘cegngct%g c%l%‘évt%t%lc aft t(fegggtg
aattggatcg\geaggtita aragdiagat 484N 71476: PG VP2 0OSOG3E Bl cygtatacam tyigoatgaificacaccttaa
aagatgcat ttattc 14400 gtacagaaga cccagtgqgta tatgagttct tccgctcagc geccaggtggt
gttc%%ctcg?%}é%gﬁa%%gqgggat?%t{%%]%%?ggg c%c%\qtltn lggglé%t%tggggaaténglgé)a I‘c%jatn(‘l:]samg'acaggtg 14520
tgattcgtaa tgctgaacat gctttctcta aagatggtgg cttggcagta ttgtatggca 14580 acattgctgt agatgggtgt
attgttaaaa cagcaggtgt.tgatgattca attttaaaat 14640 ttaatggaac, tgcacgagta tttgaaagcc aagatgctgce
agtagattca attttagégagfilg a%f)g%aéigtct%%aignéc]'}é’g?gngt 8%&9?1’&95%3({;8?@ af%aagag EEE%Bgf%gf@b%&cgg
14760 gtaigcageaaatgcitaticegaceagtf altapaatcRaaaggsita ggtaaagaat 14820 gtgctttact
gacagatgga cgtttctctg gaggttcttc tggcctttca attggtcatg 14880 tatcacctga agctgctgaa ggtggtgtga
ttggattggt tgaagatggt gatttgattg 14940 aaattgatat tccaaatcgt accatcaatc ttgctgtgga tgaggcgacc
ttagetgctc 15000 gacytrageithdB0dd sl &6 cRilh>433urntem DNA RIS mAItHicial<22Qm <223>
synthetic DNA <400> 16 gtcgactaaa cgaccatttg tatcatcata age33 <210> 17 <211> 27 <212> DNA
<213> ArtHitiAFLvEIs BT IIFEIE DNA PC-NP2008/053591 <400> 17 taaacgacca tttgtatcat
cataagc27 <210> 18 <211> 29 <212> DNA <213> Artificial <220> <223> synthetic DNA <400> 18
gtcgacggta caggtagtgg tgctgccta29 <210> 19 <211> 23 <212> DNA <213> Artificial <220> <223>
synthetic DNA <4605/ 19 g e oigig dyeraza«2iosigipial 1t J6 xdepsimhy SM B> Artificial

<220> <223z, aynthelic DN 4007120 Batticeans araliaRane AANAGRE PREQTAhRyL> 25 <212>
DNA <213> Artificial PUNP2008/053531

30 (a) a DNA comprising the nucieotide sequence as shown in SEQ ID NO: 3; or

(b) a DNA comprising a nucleotide sequence having 90% or more homology %o
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<220> <223> synthetic DNA <400> 21 gttaaatgct ttcatttttt ctctc25 <210> 22 <211> 20 <212> DNA
<213> Artificial <220> <223> synthetic DNA <400> 22 cacgaaagtt gcaggcggtc20 <210> 23 <211> 21
<212> DNA <213> Artificial <220> <223> synthetic DNA <400> 23 acaatgttgc aagtgcgggt g21 <210>
24 <211> 21 <212> DNA <213> Artificial <220> <223> synthetic DNA <400> 24 tgcaatggta ttgcctgaac
€21 <210> 25 <211> 22 PCT/JP2008/053591 <212> DNA <213> Artificial <220> <223> synthetic

DNA <400> 2% gticlicton asiliageds cridns2 38020 k1> 24 <212> DNA <218> Atrtificial <220>
<223> synthetic DNA <400> 26 tgtttgagct tgaaatgaat caga24 <210> 27 <211> 22 <212> DNA <213>
Artificial <220> <223> synthetic DNA <400> 27 caggaaacag ctatgaccat ga22 <210> 28 <211> 21

<212> DNA <213> Acinkéchatier sfroedit@>28gititeccagtéacadglicgdids DNA (a) or (b) is
introduced into the target microorganism:
5 (a) a DNA comprising the nucleotide sequence as shown in SEQ ID NO: 5; or
(b) a DNA comprising a nucleotide sequence having 70% or more homology to
the nucleotide sequence as shown in SEQ ID NO: 5 and having activity of providing or
enhancing nonspecific adhesive property and/or autoagglutinating property for a host
microorganism.
10
8. A DNA of the following (a), (b), or (¢):
(a) a DNA comprising the nucleotide sequence as shown in SEQ ID NO: 1;
{(b) a DNA comprising a nucleotide sequence having 70% or more homology to
the nucleotide sequence as shown in SEQ ID NO: 1 and encoding a protein having
15 activity of providing or enhancing nonspecific adhesive property and/or
autcagglutinating property for a microorganism; or
{c) a DNA consisting of a part of the nucl‘eotide sequence as shown in SEQ 1D
NO: 1 and encoding a protein having activity of providing or enhancing nonspecific

adhesive property and/or autoagghutinating property for a microorganism.

20
9. A microorganism into which the DNA according to claim 8 has been
introduced, for which nonspecific adhesive property and/or autoagghiutinating property
have been provided or enhanced.
25 10. The microorganism according to claim 9, which is a bacterium of the genus

Escherichia.
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<210> 29 <211> 106 PCT/JP 2008/053591 <212> DNA <213> Acinetobacte sp. <400> 29 ttgattaat
tgtatgtaaa ttgttaaata aaaaaaattg tacattttat atgcattgct60 aaagcagaac ctactgccca aaatgcatct cctaaggaaa
agegat106

~ 11. The microorganism according to claim 10, which is Escherichia coli.

12. A protein of the following (a), (b), or (c):
5 (a) a protein comprising the amino acid sequence as shown in SEQ ID NO: 2;
{(b) a protein comprising an amino acid sequence derived from the amino acid
sequence as shown in SEQ ID NO: 2 by deletion, substitution, insertion, or addition of
one or several amino acids and having activity of providing or enhancing nonspecific
adhesive property and/or autoagghutinating property for a microorganism; or
10 (¢} a protein consisting of a part of the amino acid sequence as shown in SEQ
ID NO: 2 and having activity of providing or enhancing nonspecific adhesive property

and/or autoagglutinating property for a microorganism.

13. A method for culturing a microorganism, comprising causing the
15 microorganism according to claim 9, 10 or 11 to adhere to a carrier and/or aggregate to

recover the microorgamism.

14. A method for production of chemical products using a microorganism
wherein the microorganism according to claim 9, 10 or 11 is used.
20
15. Use of the microorganism according to claim 9, 10 or 11 in the production

of chemical products using a microorganism.
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